LARGEST CIECULATION OF ANY MECHANICAL PUBLICATION IN THE WORLD

EIGHTEEN

— P Sl v JULY — 1905

““Shop Notes"

VOL. VII. NO. 7

EeX U GAN-UNDERSTANDITXE==
WILL EXECUTE HIMSELF WITH HOW TO BUILD A SMALL
HIS OWN INVENTION, TURBINE ENGINE.
TUNNELING UNDER PARIS. POWER FOR AIR=-SHIPS.
THINGS A BOY CAN MAKE AT ELECTRIC LIGHT BURNS 20,000

HOME. HOURS.




Machinery and Supplies

Hoiise “‘mk!n:f Compan
Mil

The Chicagno
which cost over Fifiy

lion Dollars to construoet.

supplies of every kind at extremely low prices,
We are the largest Harhi'ﬂertv Dealers on earth, Our plant covers 28 acrea, and we are in a position at all times to supply any-

thing needed In the N

nehinery or Genernl Bupply line,

from the St. Louis World's Fair

bought the complete LOUISIANA PURCHASE EXPOSITION,
Here s an opportunity for you to purchase

ELECTRICAL ATPPARATUS.

A MMMon Dollpes!
material, good as new.

Faller Covercd Wire in gizes
fromn No. 14 to 500000 C. M.

Went herproof  Wire, sizes No,
14 to No, 2-0.

Slow  Burning Weatherproof
Wire, 16 to 600,000 C. M.

Lead Coversd Cables, all volt-
ages and sizes,

100,004 usedd [neandeseent
Lamp=, praoctical for further serv.
fee, cach & ets.

200,000 new [neandescent
Lamps, 104 Yoltage, 5 candle
power i natiral eolors, Amber,
Green, Opal and Ruby.

200,000 No. 9171 Receptacles,

Weatherproof Sockets, Knobs,
Cleats and  thonsands of other
items, Write for our complete
list.

worth of

MOTORS.

a0 Motors, ranging from 1 to
45 H, P. These Motors were
used only doring the Exposition
gl are practically new; Volt-
siges 1100 go H00,

PIPL.

10,000,000 feet of Standard4
Black and Galvanized Wrounght
Iron Pipie; also Hydraulie Pipe,
extra heavy pipe, steel riveted
pipe, spiral riveted plpe, con-
verse joint pipe, cast iron pipe,
tile pipe and pipe of every kind.

VALVES AND FITTINGS,
Thouzandz of them for sale,
cood a8 now.  Also fittings of
every kil
BOLTS, ROD=, LAG

=CIREWS, BT,

tons Holts, Rols, TLag
Tuenlwicklea nnd Wash-

y R
Serews,
TS,

il Track and Lever Jacks.

LTUMBER AND BUILDING
MATERIAL,

100,000,000 feet of highly sea-
soned Lumber from the Exposi-
tlon. Also  Bash, Doors, and
Bauilding Materinl of every kind.
Send us your bills for our esti-
mate,. We will save you big
MOney.

CONTRACTORS SUPPLIES.
4,000 Steel Bhovels,
500 Bteel Picksa,
600 Mattocks, Lanterns, AXes,
ete.

SO0 Wheelbarrows,

Thousands of other items: FPar-
niture and Office Equipment,
Honsehold Goods, Settees, Fire
Extiunguishers, Tanks, Bafes,
Flaga and Flag Poles, Roofing
Material, and in fact anything
manufactured.

WRITE FOR OUR SPECIAL CATALOGUE NG. D39

CHICAGO HOUSE WRECHING CO.,

"West 35th and Iron Sts.,

Chicago

A NEW AND UP-TO-DATE BOOK ON PRACTICAL CARVING.

— BY FRED T. HODGSON
Author of “Practicnl Uses of the Steel Square,” “Modern Car-
pentry,” “Builders’ Architectural Dreawing,” “Modern Esti-
mator,” “Up-to-Date Hardwood Finisher" ele.
This work, “Easy Lessons in the Art of Practleal Carving,”
prepared n the same happy, easily uanderstood style of
writing that has made the name of the author =0 fAamous
among the working men of English speaking countries,

he lessons given in this new book commence at the very
beginning of carving, and lead the young workman by easy
gleps through the mazes of the art, until he is able to tura
out work of a ereditable character. The usge and care of carv-
ers’ tools are glven, and explained, and the tools described
and shown by llustrations, with methods of shorpeaing and
honing the tools, AH sorts of applinnces are shown, described,
and i{llastrated, Tor holding the work, and .for preparing tha
tools snd finishing up the carvings. The various stvles of
carving are fully described, such as Flay Carving, Chlp Carv-
ing, Imcized Carving, Scratch Carving, Figure Carving, Carving
in Rellef, Round Carving, and Jewelry Carving. Lessons ara
given in each one nf the styvles, and alzo a descriptlon of the
tools used, and methods of wsing them. A chapter on the
kinds of woosd Dbest adapted for the several kinds of carvings
{s given, alzo a short treatise on proper methods of design for
carviedd work, showine how to harmonlze and properly balance
ornamental design for carved work, Tha wark contains over
o0 fine [llustrations, with a number of full-page plates. on
which are designs made Tor actual working purposes. 11luz-
trations of toolz, showing shapes and slzes, and manner of

handling them.

Thiz |z the bhest lLiook on carving ever made to help the
voung and ambitious carver. To the young carver it fa Indls-
pensable. The old carver will find muoach in it that will be new
and sugpestive, and 1o the carpenter and jolner, who wishas
to hetter his eondition. sarn more pay, and execute befter
work, this hook is a neceszity,

The hook is large, contalning 300
k: (i er, well bound, handsomely
Hulf Leather. Price, $2.00 gl e L L .

all charges pald, to any address {n the world, uponm recelpt of priee. Send for free catalogue

FREDERICK J. DRAKE & CO., Publishers.

211-213 East Madison Street, : Chicago, Ilinois.

EASY LESSONS IN THE ART OF PRACTICAL WOOD CARVING

i=s

excel-
and finlshed in

pages,  printed on
gotten up,

12mo, Cleth. Price, S1.50

Hent,
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Tropical Farming

Is a safe and profitable business. ' It not only provides an in-
come for the investor but for his posterity, for it constantly
increases in production beyond one generation. ... .. ..

The Mexican Mutual Planters Company

Invites attention to the following facts relating to the
planting on its plantation «La Junta,” of 5554 acres,

. in the Trinidad Valley, Isthmus of Tehuantepec. -.
> RUBBER COFFEE CACAOD
Acres Acres Acres
4 years old, - - 455.26 | 4 vears old, = « o« 19.p4|% years old - - 7.5
3 years - . « 390,90 | | year - ey 285,77 | £ years . . . :.?‘:‘19
Zyears - . . 350,49 — 31541 1 wear . - . ), 21
1 youd . v « 5L “|Cnntmt=d 1905, - - 142 | i v i
“Z078.32 ~57 4y | Contracted, 1905, - . -
Contracted, 1905 . - T4l | ! ;
3.5 | Approximaleiy 450,000 trees Approximately 40,080 ireea

Approximately 2,000,000 Trees | Cleared and planted to tame grasses for cattle and horses, 1190 Acres

We began our planting in 1900 and complete it in 1905, making, we
believe, the largest planting of cultivated rubber in the world.

We have not paid dividends—the trees must grow first.

We expect to pay a dividend in 1907. From that time we believe
they will increase rapidly and afford returns that will amply justify and
reward the faith and patience of our investors,

During the past three years over one hundred visitors, a large portion
of whom were owners of honds in this company, have been on the prop-
erty and inspected it thoroughly. All of them have been satisfied with the
work done and the prospects for the future.

We know from an experience of six vears in the cultivation of this
property, and from a close studv of older places in our neighborhood,
that within a few vears it will pay from 25 to 40 per cent, and long
before the property is in full production the bonds of the company will
be worth from $600 to $goo each: the few remaining to be sold will
not be on the market long. To those interester] we will be pleased to fur-
nish full information. This proposition ought to be of interest to every
careful investor,

. « ADDREsSSs . .

Mexicart Mutual Pianters Company
Dept D 910 JOURNAL BLDG., CHICAGO, ILL.




Popular Mechanics Book Department

We can furnish promptly any booR published.
following list sent prepaid on receipt of price, or for the
number of New Yearly Subscribers stated.
Sender of the club may include his own
subscription in clubs of 3 or more.

BooKs in the

The

ARCHITECTURE.

Modern Carpeniry and Joinery, by Fred T, Hodgson.
266 pages, over 250 illustrations, cloth, price $1.00
CGlven for 2 subscriptions.

FPractical Uses of the Steel Square, by Fred T. Hodg- |

gon, 2 wvolumes, 520 {illustrations, 0G0 pages, cloth,
price $2.00. Glven for I subscriptions

Common Sense Stair Building and Mand Railing, by
Pred T. Hodgson, 256 pages, 240 Illustrations, cloth,
price $1.00. Given for 2 subscriptions,

Bullders” Architectural Drawing Self Taught, by
Fred T. Hodgson, 260 pages, over 300 [llustrations,
with 18 folding plates, price $2.00. Given for 3 sub-
geriptions.

Radford’s American I[deal Homes, containlng 100
house plans, 200 illustrations, 250 pages, cloth, prica
$1.00. Given for 2 subscriptlong,

American Ideal Homes, edited by Radford, lllestrat-
ing 100 buildings with plans and perspectlve views,
sgize 8 by 11, 108 pages, price §1.00. Given for I sub-

scriptions.

*s Practical House DBuilder, with plans and
gpecifications, by H. E. Burnham, 100 .llustrations,
paper cover, price 26 cents; cloth cover, Drice 60
cenis. Given for 1 subseription.

Estimating Frame and Brick Houoses, by Fred T.
Hodgson, 224 pages, with scale drawings and other
fllustrations, price $1.00. Given for 2 subseriptions.

Barn Plans and Oot Baildlngs, for the construstisn
of barn=z, ete, 266 illustrations, ecloth, price §1.04
Given for 2 subscriptions.

BLACESMITHING.

Modern Blacksmithing, Ratlional Horse Shoeing and
Wagon Making, by John G. Holmstrom, 202 pages,
fully illustrated, cloth, price §l.00. Given for I sub-
soriptions

Scientific Horse, Mule and Ox Bhoelng, by John G
Holmstrom, 120 pagos, fully illustrated, priee $1.00.
Given for 2 subscriptions.

ELECTRICITY.

Easy Electrical Experiments, by L. P. Dickinson,
gver 200 pages, hundreds of {llustrations, ecloth, prica
$1L.00. Gilven for 2 subscriptions.

Dyname Tending for Engineers, by Horstmann and
Tousley, 260 pages, fully illustrated, ¢loth, price $1.50.
Givan for 3 subscriptions.

Modern Wirlng Dagrams and Descriptions for Elecs
trleal Workera, by Horstmann and Tousley, 160 pages,
200 fllustrations, full leather bkinding, price §1.50.
Given for 3 subscriptions.

Handy Elecirical Ddetionary, by W. L. Weber, 224
pages, fully illustrated, cloth, price 256 cents; full
jeather, gold edges, prica [0 cents. Given for 1 sub-
periptlon.

Electricity Made Bimple, by C. C. Haskins, 233
pages, 108 illuetrations, eloth, price §$1.00. Given for

2 subscriptions.

Dynamo EIl Machipery, by 8. P. Thompson,
seventh American editlom eomplete and unabridged,
§is g, fully llustrated, price $5.00. QGlven for 12
subscriptions.

E ity W by 8. P. Thompson, fally
{llustrated, ﬂ:lg. prica §1.00. Given for ¥ subscrip=

POPULAR MECHANICS -+ =

Horselesa Vehicles, Aotomobiles and Motor Cycles,
by G. D. Hiscox, 400 pages, fully illustraeted, cloth,
price $3.00. Given for § subscriptions,

Modern Electro-Flating, by J. H. Van Horna, 164
pages, cloth, price §1.00. Given for 2 subscriptions.

Fractical Telephone Handbook and Gulde to Tele-
phonie Exchange, by T. 5. Baldwin, 150 pages, fully

illustrated, cloth, price $1.25,
tionsa,

Telegraphy Self-Taught, a complete manual of in-
struction by Theodore A, Edison, 160 pages, fully ilius-
trated, cloth, price $1.00. Gilven for 2 subscriptions,

LAW—STUDY LAW AT HOME.

The Home Law School Berles, by Chas. B. Chadma
LL. D., Head Professor of Law in the Western 'I.Tn::'
veraity, Chicago. Beven carefully prepared books covs
ering the elements of American Law:

Volume 1—How to Btudy Law.
Volume z—Constitutional Law, Federal and Btate,

‘I-"a:?ma d—FPersonal Rights and Domestic Rela-
On 8,

Volume ¢—Contracts and Partnerships.

Volume f—Agency and Bailments, Ineluding
Common Carrlera

Volume §—Negoilable Instruments and Princl-
pal and Surety.

Volume 7—Wille and Settlement of Hstates.
Cloth, price 31.00 per volume. Given for 2 subserip-

tions. Complete set of seven volume 6.00. Giv
[or 13 subscriptions. i en

MECHANICS,

FPracticnl Carriage Bullding, 2 volumes, 400 pages,
fully illustrated, cloth, price §2.00, Glven for 4 subs
seriptions.

Complete Practical Machinist, by Joshua Rose, 358

illustrations, 43% pages, cloth, price $2.60. Given for
& subscriptions.

How to Make s Fiddle, by L. H. Hand, fully flus-
trated with large folding platea for use of tracing and
cutting all parts, cloth, price $1.00. Given for 2 :13-
geriptions,

Mechanieal Drawing for Home Stody, by Hawking,
320 pages, 300 illustrations, cloth, price $3.50. Glven
for 6§ subscriptions.

Metal Workers" Handbook of Lessons and Probleoms,
by Willlam T. Brandt, 63 illustrations, 630 pages,
price §2.50, Given for 6 subscriptiona.

Scientific American Encyclopedia of Notes, Recelpta
end Queries, Ti0 pagesa, fully {llustrated, price $5.00.
Glven for 10 subsoriptions,

PAINTS AND PAINTING.

Carriage and Wagon Painting, contalning nearly 200

ge2 and 200 illustrations, cloth, prige $1.00. Given
or & subscriptions.

Everybody’'s Paint Book, A Popular Guolda 200
pages, illustrated, cloth, price $1.00. Given for £ sub-
periptiona.

Painter's Encyelopedia, by B, T, ner, elaber-
ately Illustrated, cloth, price $1.50, Olven for 3 anb-

tions,
Hardwood by Fred T. Hodgeon, fully Ulus
teated, cloth, price, §1.00. ﬂlm for & subseriptions,

e Journal Bldg., Chicago, 111

Given for § subserip--




JULY, 1905

Popular Mechanics

100 WARHINGTON STREET

JOURNAL BUILDING, CHICAGD. U. S A

H. H. WINDBOR......co0i0enivernns .. Enrron

SUBSCRIPTION, £1.00 PER YEAR

MAILED POSTAGE FULLY PHEPAID TO ANY
AD]JREEH IN THE WORLD

AII lubmrlptiunu nre rllamntlnuud M‘. expiration.
Flease exnmlnﬂ the dam m'jnted 00 FOUF Wrapper,

Tublisbed Mosilily by FOPULAR MECHANICE COMPANT
Entered na mail mastor of the setond clams ad the postofiee st Chboago, [

Eastern Advertising Office : 116 Nossau 8t., New York.

CONTENTS.

THE MONTGOMERY AEROPLANE....... T0]
K- #

Dok Bon Dot s s
Car in Accident Balanced 100 Fmrt Above
River

USHS 65,0:00.000 CUDIC FEET OF GAS
FER DAY .......... iy ey arata T

AMERICAN SCHOONER “ATLANTICT

WINS 3 MO-MILE OCEAN BRACH.,.. .. 710
To Frevent 'I-‘Ii+-q on Bereen Door from En-

=5 8% 88

tering sessansasnssesssssssntssnsces A0
HOYW A HY ']] Jl LIC ! T
WILL, EXECUTE HIMSELF. ... oo, 712

-

Smullest E‘g?vﬂvﬂl Auntomabile Ever Bullt 713
Did the Rainmaker Make Good?. ........... 713
Slecirle Farm of the FPotore.. 0o .. 714
ron Lightning Conduetors. .......oooceaeen. 714

GLASE ALF
Pop Life Subscriptions,
Mew Raclng Monocyele ...
Motorcyeles for Pollcemen. . casa 115

._g_ﬁmﬁﬁ-“{‘_@m}ie - 8. 4.1 -LI.J- At e, I_L_‘.li
Antomatie  Fire and Eurgiar B elephone

M o 1) A L A o TS i S AL
Eﬂrfﬁrilleii Niz'lrlt Si;:n;v:.I...l ............. e L ]
-ompressing AIr at Altltudes, , ... ecvueanss 716
mﬁnﬁx'ﬁic WATER WORKS. .......... E
Wﬁ'-i"iil_n_fl:rﬂll to I;st Stiee] Cars
OTrIsEs

-
554 ss B4 aa |

reaking Wiaves Dnsllml High™ In a
S“Imming Tank In Germany............ 718

BUILDING UNDERGROUND ELECTI{IC
BRAILWAY IN PARIS, ;. ... 00 0iinnnas 119
GREAT THERBES BRIDGE OPENED..... 721

Cuidl.__ l't’!mﬁ[hharesm-lit Light, the Tdeal for the

e s R e L b s

Tunnel Under Northumberland Strait Pro-
POBEL s e s i R A e e A e R |

MOVED A HOUSE FROM OHIO TO IN
. - o

T T "

Reeeived 12,000 Volt Shock and Went Fish-
Ing Next Day ..

EEEING AND SHAKING HANDS BY
TELEPHONE .. ....:cccc0sseossassnssa 724
CONCRETE CHIMNEY 307 1-Z

e B
DR iisevsas cdaseanis s e Hidd

All Nlght Dinln
Tﬂ_ L] ’ W W RE AR e "z”‘

Ro FPFPPPF I ¢ |
'E&nijﬂithr_ﬂffﬂﬂ.]g‘jlam nE‘ liIl--!p-'I""""ll“-TEE

u_eﬂjg Q_f_ EtE‘El P‘H.B!EIJ_E_E‘].‘ cnr_glllll!-lll-llllt TET

AUTO RAILWAY PASSENGER CAR..... T2%
Submarine Mines to Be Disearded for Subma- _

The Finest Street Telephone SBystem in the

b T A A PPN AL i1 -
Fire Boat ai Portland, Oregou............. .. 728
El .h!:: '‘RICITY THE IDEAL HEAT...... 729

b

¥ Il]S. .............
'I‘Jue “Au:lnmm_lmu Suren the Lafest Amuse-

American Mnmr Leagie PrOtection. .ovsseees ?32

THE H.‘HI;NEESING OR HEAT. —Part IT.

angm‘-ua (_mrrrullug Room Basin,...coee.. 783
]'I.H’H-IllﬂllL aignal Gongs Tor KMine Speaking

L PP T PP R PSP U SP A TP 0 SIS U S I S S T

CEMENT POSTS THOROUGHLY TESTED 734
MECHANICS FOR YOUNG ,mucha—

Ilﬂw ] qufr f Tmhim- En;;lnp P T
el Cano, = . DD
How to M'1I.i. a Wireloss |' t‘grﬂ]rl

System

Teredo-Proof  FPile Coverlug, . ....ceoceeeee. (00

SO NOTES.

How to Repair a Broken Dreill. c...o0veiienn 736

The Siteam Blast as a Prolection for the
Brioge Wall ....cossacmsinsnasanssiassss T35
Huow T.f.l MaEke 00 AI-FGINIeT, .. s ec oz ves 180
Lir RN T S e P e Tah

How Lu_ Braze a Broken Glm:_ B i
Coloring Conerete . ........oc.c000 e 136
Tiom u\hng ?hmt BEMIEEE . .i.svisaccsareres l..ll?
napech 1h Mg and Save PowWer—. ...
Auntomaile TJNI: it for

Lights ...... ‘e
Mot hion] of IJI""IIL HHIM 11 Ul-'u*a-'- I-'Eull'N [k

Cement For SHeking Leather T0lel on Bmﬂa 798

Motorcvele for Shop Power .. ...vceineraeaan T3R8

Deviee Tor Tesiing Varimmm GnigrE. .. . ... .. (il

Making Binepriniz from Pene “P"l]. lll'll\'-lﬂﬁﬂ 138

Jown o Bloc Gup Barrels. iad

How 1o l{rrrp Small Drills from Breaking
T"nsm ......... 738

0 ela Eli[ﬂl'!!“ﬂr .'._;':'.T".'Z"."._.'."I"'T

A Hunﬁ-' 1‘."I..’I:||[*- Hp]h inﬂ' ['Lml........”.._”-. 1]

I-In“" to Tell Stes

Deterlorgtion In Grates. .. .....0... A e T30
How to Remove Galvanized l'_“'nﬂ!!tl ........ 741
How _to Mu_};y_;_t_fP%rggnhlv Q-:T‘Iul rm—li .. 141
hem] Oil Ount o oile an Water
I b, e e T B L o e g e
Dirills Bnar 1+‘rm-:1 111r mer Machines, .. ..... T42
Some Qood Recipes [of Cement Tor Ledatliar
82 I Y T A R A T L T B T ey o e Y T42
Pulntml P:nur for Steel......... : . sass 198
: ; &
("nn.tlnp: .«‘J.luminum for Pattern Work [3

How o Make

an Eircirfe ATarm ;un{-umf-nt

for an Alorm Clock. .. oovscnsessareriees 184
Coment  for Stenm  PIpes. ... ... o .J:- :_ % :,_'hl
How (o :.} trrR‘ir‘hr:twl I';"fluu f._suhnllm‘ ey :{::_,
. mw. {1 £ Hallramn B8 sssss s sinarsaess -
He ut Rl_:l: ating Ldl!]'ll.‘!llh‘i .................... 145

G L 1“"'-

i n z % ith O I1 i | PO
aitin 'es W | riaiie o LR
How i

Make o Canvas Belt Jolot. ... ...... 747

E‘uhql_i_t_u_tv for Purple Lake.................. 47
' hit 48
,5___F'u,.wir Tranzmisglon Kink................ 7.-]
Wriling Detalls on Blueprinds. .. ... .o000000 T
To Empty Gasolfne from Barrels ... ... e 1I'Q
Twisting a Mclutive Joliit {n Germany... ... 760
AN EmMergency WAIer Fetil....cceeeeaserrass THD

Toes Tor Hesistin

@ Bove SWIVET Tor 2 m—;g;
UM S e

This On=

L0000 O €




Mechbarpics
Badges

PIN OR
WATGH
GHARM

MADE OFHARDWHITE METAL
NOT PLATED WILLNOT TARNISH
SIZEﬂSSHQWH IN ENGRAVINGS

Price15Cents
EITHER PIN OR CHARM.

THE LS.STARRETT @




WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED.

DYNAMO-ELECTRIC MACHINERY. DBy 8 P.
Thompson., [llustrated. Price, £7.00. Seventh edl-
tion, greatly revised and enlarged, containing de-
sceription of all the changes and lmprovements which
bhave been made in this important brooch of eleetri-
cal englonecring durlng  the past elght years, and
brought up to present day practiee.  Among  the
miany new features consldered may be mentioned
the very complete section on the designing of direct
current machines; the designing of shafis for large
dynamos; motor generators amd boosters;  direct
coupled steam turbine sand pgenerator; large power
generators for electrie lighting and traction work;
a number of speclal types of dynamos; and o chap-
ter on regulators, rheostats, controllers and start-
ers. Translated Into Freoch and German for use as
a text book In all parts of Europe. English edition
adopted by the U. 8. Army and Navy, the leading
colleges and technieal echools, and the most promi-
nent manuafacturers, patent attorpeys and engineers
in the profession. Very complete index and illus-
tratlons covering a very wide fleld. Most complete
and comprehensive work of its kind in the English
language. In 27 chapters and 2 appendlees.

TLLUSTRATED
T .

PRACTICAL POINTS. By John 8. Farnum, M.
E. 192 pages; actual size 4%x6  inches; cloth,
Priee, $1. For statlionary, locomotlve fm] marine
englneers, firemen, electricians, motormen and ma-
chinists.

AUTOMOBILES, AIRSHIPS,MARINE MOTORS

DISEASES 0OF A GASOLINE AUTOMOBILE
AND HOW TO CURE THEM. By A. L. Dyke
and G. Preston Dworris. 136 llustrations; 200 pages.
FPrice, $1.50. Practical for the gasoline antomobile
owner, operator, repalrman, intendlng purchaser and
those wishing to learn the first prineciples of an au-
tomobile, Also for launch owners and all gaszoline
englne owners who have or wish to equip their en-
gines with the Jump Spark 8ystem, including plans
and diagrams of all electrieal econneciionz. The
topics treated in a practical manner with many
gketehos, and the layman may readily grasp the

ints brought out. Usceful and serves the purpose

n a thorough manner.

DOMINION OF THE AIR; THE STORY OF
AERIAL NAVIGATION. By J. M. Bacon, 352

ages; 24 [llustrations; 12 mo.; cloth. Price, $1L.50.

o lovers of the adventurous, of enterprise  and
boldness, no theme can appeal more strongly than
the thrilling story of the constant and wonwearying
battle between man and the elements for the domin-
fon of the air. It would be difficult to pick out a
writer more suited to the task than the Rev., J. DM
Bacon, who for many years has heen a devotee of
the sclence and practice of acronauntics. From a
gelentific point of view, the book is a valoable addi-
tion to the sum of Enowledge, yvet at the same time
so slmply written that everyone can understand,

PRINCIFLE AND OPERATION OF MARINE
GASOLINE MOTORS. Pocket size. Price, 25c.
For the instructlon of amateurs in the care and
operation of marine gasoline motors. Not In any
gense a technical work, but tells plainly and simply
how to pmperlfl Install them, how to properly take
care of them, how to operate them, how to locate
trouble and how to remedy It. The book does not
refer to or recommend any partieular motor,. Ex-
plains the two-cyele and four-eyele types, the single
and dounble eylinders and the several mixing and
Igniting devlees,

AUTOMOBILE HANDBOOK. By L. Elliott
Brookes. Z(M} gedg, 100 Hllnstrations. Giving full
and eonclse information on all questions relating to
the construoction, care and operation of gasollne and
electric automobiles, including read troubles, motor
troubles, carburetter troubles, ignition troubles, bat-
tery troubles, clutch troubles and starting troubles,
and containing numerons tables, useful rales, for-
mulas and wiring diagrams. Written specially for
the practical information of auntomobile owners, ope-
rators and automobile mechanics. Pries, $1.50.

SELF-PROPELLED VEHICLES. By J. E. Ho-
s, 640 pages; illustrated., Price, £5, The
growing interest in the subject of motor carriages
of every varlety and the need of a treatise that shall
present the problems of construction and operation
clearly, simply, and tersely, has produced a demand
for just such a book as this just published. Enters
into the theory and problems of automobile con-
struction, care and operation with thoroughness and
detail. Presents the history and present conditions
of automobilism in concise and readily intelligible
language. The most Intrieate sltoations brooght
down to the comprehension of everyone without sac-
riflcing exactitude or neglecting any Important de-
talls. For owners, operators, repairers, Intending
purchasers amd all interested in aotomobiles, Con-
tains 45 chapters, over G600 illustrations and dia-
grams, printed on fine paper aml bound in red cloth.

HOWTO BUILD A MOTOR LAUNCH. Illus-
trated. Slze of page 9x12 Inches; cloth. Priece,
£1.00. Simple and practical in every detall, show-
ing how to construct a launch hull sultable for use
with any description of motor. Each step of the
work fs clearly and thoroughly explained both by
text and drawings =0 that a noviece will have no
difficulty in understanding the process,

MODERN SEAMANSHIP. By Austin @ M,
Kunight, Licut-Com. U, 8 N. 800 pages; 136 plates.
Price, %6. Brilliantly and completely describes
the hull and fittings of a ship, rope and splices,
spars and rigging, =alls and running gear, mechan-
feal appliances on shipboard, block and tackles,
handling heavy welghts, the compass, log and lead,
hoats in general, ground tackle, anchors, the steer-

ing of stenmers, rules of road maneuvering to avold
collision, piloting, placing ships in dry dock, laws
of storms, towing, rescuing erew of a  wreck,

stranding, making and taking In sall, getting under
way, and coming to anchor ander safl.

POLYPHASE ELECTRIC CURRENTS and Al-
ternate-Current Motorss By 8. FP. Thompson. G508
pages; 258 [lNustrations; Svo.:  ecloth, Price, §5.
Second and enlarged edition with large and compre-
hensive appendix, bringing the book strictly up to
date. Contents of chapters are: I. Alternating
currents In general. I Polyphase currents. II1L
Combination of polyphase elrenits and economy of
COPPET. IV, Polyphase generators, V., Examples
of polyphase generators. VI Structure of polyphase

motorg.  VII-VIII. Graphic theory of pilol}'phnae
motors, IX. Analytical theory o polyphase mo-
tors. X. Examples of modern polyphase motors.

XI. Hints on design. XII, Mechanicval perormance
of polyphase motors, XIII. Single-phase motors.
XIV. Polyphage transformers amd phase transforma-
tion. XV. Measurement of polyphase power, XVIL
Polyphase equipment of factories. XVII. Distribu-
tlon of polyphase currents from central  stations.
XVIII. Polyphage electrle rallways., XIX. Proper-
tles of rotatlng magnetic fields. XX, Early devel-
opment of the polyphase motor.

A:. B. €. OF ELECTRICITY. By Willlam H.
Meadoweroft.  Illnstrated; 12Zmo.; eloth.  Priee,
G, Btrongly endorsed by Thomas A. Edison. This
plain and primary but exeellent book illustrative of
electrie lights, dynamos, ete, has taken flrst place
in elementary scientific works. The A. B. C. prin-
cipleg upon which electrical selence I8 built, set
forth in a clear conclge manner without dealing In
the technieal terms unintelllgible except to electri-
clans.

FOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING, CHICAGO.



WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED.

BOOKS OF TABLES. BOOKS OF RECEIPTS

ROPF'S NEW CALCULATOR. 400 n
Actnal skze, bxil% Inches. Cloth. Pries, %1%1'
Pocket slze, 2100, Sustainsg the same relation to
the commercial world that the new Century Dletlon-
ary does to the Hterary world. Fully abreast wlith

the age of alr ships, submarine hoats and wireless
telegraphy. Designed for aond adapted to the par-
ticular wants of bankers, accountants, mechanies,
farmers, manufacturers, merchants, miners, ete., ete,
and must prove of Incaleuluble value to them—un-
less the book itself ean ealeulate its own worth—
{Dtl;l it caleulates almost everything that is ecalen-
able.,

QUESTIONS AND ANSWERS. Based upon the
Btandard Code of Train Rulez, By G. E. Colling-
wood, Hd. Revised editlon, 80 pages. Diagrams.
Cloth, Prlce, $1. Intended for use In the ex-
amlnation of tralnmen. The genernl roles, train
rules, teain orders, and the whole handling of trains
is #et forth in so slmple and at the same time com-
prehengive manner fhat a ecareful reading of the
book will fit any one with sufficient knowledge to
meet any contingency that may arize in the conduet
of a train. Endorsed by high rallway officials from
all sectlons of the country Every transportation
man shonld have a copy.

FERRIC AND HELIOGRAPHIC PROCESS: A
Handbook for Photographers, Dranghismen and Sun
Printers. By Grorge BH. Brown. 149 pages  Dia-
grams. Cloth. Priee, #£1. For architects, sor-
veyors, dranghtsmen, engineers and others who find
the reproduction of tracings a matter of everyday
nmnﬁsitg. It embraces: The ferro-prusslate process,
toning blue prints, nses of blue prints; ferro-prus-
glte In tri-color work: the Kallltype
Obernettor process; the wranotype process; prints on
fabrics, prints in dyes; heliographic processes com-
pared; preparatlon of bheliographic papers, making
traclngs for su:t-mr;rlug; outfit for hellographic
printing; ferro-prussiate or white line on hine ground:
FPII{"t or hlue line on white ground; ferro-gallie, or
Mack line on white ground; brown line on white
ground; minor hellographic processes. A compre-
hensive Hitle bibHography at the end of the volume
and an Index add greatly to its valoe and Interest.

THE LOCOMOTIVE UPF TO DATE., By Charles
McBhane., 736  pages. 350 fllusteations, Cloth.
Price, $2.00. Covers the whole range of locomotive
constroction and management down to the present
day, Including itz latest development amnd all mod-
ern applinnees, together with o classifieation and
comparizon of all kinds of locomotives, hoth simple
and ecompound. It is n book culled from the me-
chanieal books and papers of the world and =0 con-
taing all the really valuable information to he found
in a complete mechanical library. Every sobhjeet I3
fully illustrated and the descriptions given of all
new devices were prepared by the Inventors thems-
gelves. The contents include: Compound locomao-
tives; combustion; air brake: breakdowns; locating
blows and pounds; Inerostation: injectors; inspirm-
tors and boller cheecks; slide valves; valve gears;
errors by the link motion; locomotive valve settings
gteam  indieator; modern locomotives; extraordinnry
Tast runs; lubrieators; metallic packings; general in-
formation: locomotive eonsiroction=crecting depart-
ment; machine work; metrie syetom; steam and alre
ganges; «ompressed  ale; modern counter-balancing
and the bistory of the loramotive,

ONE THOUSAND POINTERS for
and Engineers. By Charles MceShane.
187 illnstrations. Cloth., Price, $1.50.
ticles from the best authorities on

provess;  the

Machinists
342 pages,
Includeas ar-
each subjoect.

Embraces the imoest modern and approved practice
in the construction, care and m‘.u:mmIiiml management
of the locomotive. Written In plain language and

condensed  form, no mathematicsl demonstrations
being given or required.
JOHNSON'S HANDY MANUAL.  Price, $1.

An anthority on steam, hot-water heating and wen-
tllatlng, plumbing and gas fitting. A valuable ref-
erence book for architects, those in pipe trodes,
engineers, Jjanitors and those intending to install
or alter heatlng or plumbing systems, Al kinds of
measurements arranged in tables. Fully illustrated
with cuts and complete working plans,

FIFTY-CFNT SERIES

HANDICRAFT SERIES—A Serices of Practical
j.]!I-"§rn|.|ml|~;. Edited by Paul N. Hasluck. Price, each,
AL,

BOOT-MAKING AND MENDING Inclhuding re-
pairing, lasting and finlshing, Tluosteated, 179 en-
gravings and  diagrams, Priee, 50c. Contents:
Repairing heels and half-goling: pitehing hoots and
shoes: re-weltlng and re-soling; boot-making; last-
ing the upper; sewing and stitching; making the
E';I]:““g knifing and finishing; making riveted boots and

LRLEF.

Others of the set arve:

HOUSE DECORATION, Price, Hle.

HOW TO WRITE SIGNS, TICKETS AN
POSTERS. Price, G0o, D

WOoOD FINISHING, Price Gic,

DYNAMOS AND ELECTHIC MOTORS.

Price, Gle,
C?EE:I'E BUILDING AND REPAIRING. Price,
| L
DECORATIVE DESIGNS OF ALL AGES FOR
ALL PURPOSES. FPrice, H0ce
MOUNTING AND FRAMING
Price, &,
SMITH'S WORK. FPrice, H0e
GLASS WORKING HBY HEAT AND ABRA.
S10ON. Priee, 50¢,
BUILDING MODEL BOATS., Price, e
ELECTRIC BELLS: HOW To MAKE AND
FIT THEM. Price, e,
BAMRBOO WORK. Price, bie
TAXIDERMY. Price, G0co,
TAILORING. Priee, G0e,
PHOTOGRAPHIC CAMERAS AND ACCES-
SORIES. FPrice, e,
OPTICAL LANTERNS,
ENGRAYING METALS., Price, ble.
BASKET WORK. Price, 0o
ROOKBINDING., Price, Gle,
BENT THON WORK. Price, e
PHOTOGRAPHY., Price, Gie,
UPHOLSTERY. Prieo, be,
READY SHORTLY.
LEATHER WORKING. Prieo,
HARNESS MAKING, Price, e
SADDLERY. Price, H0c.
TECHNICAL INSTRUCTION, Important new
geries. Edlited hy Paul N. Hasluek. With numerons
illnstrations of the text. BEach book contains about
160 pages, Crown Sve.  Cloth., Hach, 1.
PHACTICAL DRAUGHTSMAN'S WORK. Price,
1

PICTURES,

Price, e,

ble,

£1.
PRACTICAL GASFITTING. Price, §1.
PRACTICAL STAIRCASE JOINERY. Price, £1.
PRACTICAL METAL PLATE WORK. Price,

§1.
PRACTICAL GRAINING AND MARBLING,

Price, §1.
OTHER VOLUMES IN PREPARATION.

SPON'S MECHANICS' OWN BOOK. 702 pages.
1420 illustrations.  Half leather, Price, 2,540, en-
oral method of treatment of each subject is first,
the row matoerlals worked upon, Its characteristices,
variations and sultability; secondly, the tools unsed,
the sharpening and use; thirdly, devoted to typieal
nxumiplﬂs of work to be done, materials and how to
do similar work.,. Nearly all of the mechanical
1{'“1]»5 are here included and some of the profes-
sglons.

FOR SALE BY POPULAR MECHANICS,JOURNAL BUILDING. CHICAGQO,



WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED.

VAN NOSTRAND SCIENCE SERIES. l6mo.
Boards, &60¢. each. Amply illustrated when the
subject demands. Put op in a uniform, neat and
attractive maopner. Subjects are of an eminently
gclentific character and embrace a wide range of
toples.  The following eltations may be noted as
types of this notable set:

CHIMNEYS FOR FURNACES AND STEAM
BOILERS., R. Armstrong, C. E. 3rd American
edition. Revised and partly re-written, with an
appendix on “Theory of Chimney Draunght,” by .
Idell, M. X.

STEAM BOILER EXPLOSIONS. By Zerah Col-
burn. New edition, Revised by Prof, K. H. Thurs-
ton, FPrice, bic,

FATIGUE OF METALS UTNDER REIEATED
ETRAINS., Price, b0c.  With Various Tables of
Results and Experiments. From the German of
FProf, Ladwiz Spangenburgh, with a preface by
8. T. Bhreve, A. M.

TRANSMISSION OF POWER BY WIRE
ROPES. Priee, 60c. By Albert W. Stahl, U, 8. N.

Second edition. Revised.
TRANSMISSION OF FMOWER BY COM-
PRESSED AIR. Price, S0c. By Albert Zahner,

M., E. New edition in press.

GAS-LIGHTING AND GAS-FITTING. Specifica-
tions gnd Rules for Gas-Pliping, Price, ble. Notes
on the Advantages of Gas for Cooking and Heating,
and Useful Hints to Gas Consumers. 2nd edition.
Rl.'—?grittfn and enlarged. By Wm. Paul Gerhard,

TWENTY-FIVE CENT SERIES

SETUDY OF ELECTRICITY FOR BEGINNERLS.
Comprising the Elements of Electricity and Mag-
netism as applied to Dyoamos, Motors, Wirlng, and
to all Branches of Eleetrical Work, By Norman
éﬂghneiden o4 Hlustrations and 6 tables, Price,

C.

DRY BATTERIES Especially adapted for Au-
tomoblle, Launch amd Gas Engine Work; Medieal
Colls, Bells, Annuneciators, Burglar Alarms, Tele-
phones, Electrical Experiments, and all purposcs
requiring a good battery., 30 illustrations.  26c

SMALL ELECTRIC MOTORRS. How to make
and use them, focluding design, examples of small
motors and their applications, speed controllers,

starters, fuses, ete. 48 [llustrations.  Price, 25¢.
SIMPLE SCIENTIFIC EXPERIMENTS., How

to rform entertaining and instructive experiments
with simple home-made apparatus. 50 [ustratlons.

MODEL BOILER MARING., Containg full in-
structions for designing and making Model Btation-
ary, Marize and Locomotive Boilers, Fully illus-
trated. Price, 256c.

METAL WORKING TOOLS AND THEIR USES,
A Handbook for Young Engineers and Apprentices,
Bhows how to use simple tools required in Metal
Working and Model Making., Ilustrated. 25e

THE LOCOMOTIVE, SIMPLY EXPLAINED.
A first introduction to the study of the Locomo-
tive Engine, their Desii;ll, Construction and Erec-
tion, with a short ecatechism. 26 illustrations. 25e,

ACETYLENE GAS, HOW TO MAKE AND USE
IT. A practical handbook on the uses of Arcetylene
Gas, suitable apparatus for its generation, hints on
fitting up, ete. 34 ilHustratlons. Price, 2be,

JOINT WIPFING. FPractical hints on, for begin-
nera in plambing, deseribing in detail the varlous
operations and fully illustrating them from actual
work. Price, 2hHc.

WOODWORK JOINTS. How to make and
where to use them. Mortise and tenon foints, lap
Joints, dovetall iulnts, glue joints, scarfing jolnts,
elrenlar work, with 137 (llustrations. Price, 26c.

DIAGHAM OF THE CO0ORLISS ENGINIG A
large engraving plving full partienlars, Explanation
of figures. 13x19 In, Price, 206e,

ELECTRICAL CIRCUITS AND DIAGRAMS.
INustrated and explalned. New and origlnal draw-
ings comprising Alarms, Annonclators, Auatomobiles,
Bells, Dynamos, Gas Lighting, Motors, Storage Hat-
terles, Street Rallways, Telephone, Telegraph, Wire-
less Telegraphy., By Norman Bcehneider. 26e.

HOW T0 INSTALL ELECTRIC BELLS, AN-
NUNCIATORS AND ALARMS, including Batteries,
Wires and Wiring, Circuilts, Bushes, Bells, Burglar
Alarms, Fire Alarms, Thermostats, Annunciators,
and the Location and Remedying of Troubles, By
Norman Schoeider. Price, 25c.

MISCELLANEOUS

ELEMENTARY FORGE PRACTICE, By John
Lord Bacon, Instruetor in Forge Work, Lewis In-
stitute, Chlcago. 262 pages. Cloth, Price, $1.590.
Contents: General description of forge and tools;
welding, caleulation of stock for bent shapes; uop-
setting, drawing out and bending; slhmple forged
work; calculation of stock and making of general
forging; steam hammer work; doplicate work; man-
ufacture of iron and stecl: tool-steel work;  tool
forging and tempering; miscellaneous work; tables.

LOCOMOTIVE OPFERATION. By G. A. Hen-
derson, 536 pages;  WMostrations,  Cloth. Priee,

£3.50, The object of this work is to give o com-
plete and systematle discusslon of the theory and
practice of locomotive operation with the results
accomplished and the effeet of the netion upon the
varlous parts, as well as the amount of fuel and
wiater needed to perform such pecded work, rather
than an exclusive treatise upon the mere manipula-
tion of the machine. The order of contents Is:
Inertla, steam action, resistance, slipping, braklng,
gtenm  copacity, hauling eapacity, water consump-
tion, fuel consumption.

TEXT BOOK ON ROOFS, By Mansfield Merri-
man. FPart I. Sixth edition rewritten and enlarged.
326 pages; Hluostrations. Cloth, Price, $2.60. The
contents inelude treatises on stresges in roof trosses,
highway bridge trusses, rallrond bridge trusses,
mizcellancons trnsses, deflection and Internal work,
historical and critleal notes,

WIRELESS TELEGRAPHY. DBy A. Frederick
Colllns. 600 pages; illustrations, Cloth. Price,
%3, Describes the history, theory and practlee of
wireless telegraphy in a way to rouse the enthusl-
asm of the layman, as well as the professional. A
happy regard for details and minor polnts makes
the whole a remarkably clear and Interesting ac-
connt of the Belence,

MODERN ELECTRICITY. By Henry and Hora,
355 pages:; 150 [Hlustrations, Cloth Price, §$1.
Thoroughly accurate amd scientifie In its explana-
tlon of X-rays, wireless telegraphy, radiuvm, trans-
mission and distribution, power stations, wirlng,
and written In ulaln English. An essentlally prac-
tieal handbook for students, apprentices and elec-
trieal engineers.

ARITHMETIC SELF TAUGHT. By Spangen-
herg. 228 pages. Price, 56, Undonbtedly the best
book published for students of arithmetic. Do not
despalr because through neglect you have forgotten
what yon once koew about this branch of math-
ematics, This new method requires no teacher.

YOUNG ENGINEER'S GQUIDE., New edition re-
vised and enlarged. 254 pages; Hlustrations.  Price,
#1. Covers the entire subject of ecare, management,
operation, repairing, engloneer's license and varions
wints of equal impoertance, and s endorsed by lead-
ng englneers in all partz of the covniry.

HOW TOo RUN ENGINES AND RBOILERS. By
E. P. Watson: illustrated. Price, §1. Written in
plain language and well adapted for use as a text-
ook by the engineer amd boiler maker,

MODERN COTTAGE ARCHITECTURE. B
M. B. Adams, Large gquarto:; 79 pages; fllustrated.
Cloth.  Price, $£4.50. Contains an introductory es-
say on cottage building and notes on the subjects,
illustrated from works of well known architects.

UNTECNICAL ADDRESS ON TECHNICAL
STURJECTS. By James Douglas, 90 pages, Cloth,
Price, $1. Contents: The charaecteristics and con-
ditions of the technienl progress of the nineteenth
eentury: the development of Ameriean mining and
metallurgy and the equipments of a tralning schoolj
wnstes In mining and metallurgy.

FOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING, CHICAGO.



PATENTED IN VUNITED BTATES, CANADA, FRANCE
SERMANY AND GREAT BRITAIN. PATENTS PENDING

Bolts before and
after using the
Hawkeye =
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2 Regular
o'-lliﬂmmnulia. 40 omly full
Nickel Plated
The dies in wrench for English

PIPE WRENCH., THREAD OUTTERS.

i d f wished with
Will Bemove “Neversilp' and “"Rowe" Calks i““ﬁ;g:;:’?tﬁ,ﬁ of . if
Best This wrench should be In the tool box of every mechanic. 'Will be malled on
Fwﬁml::h receipt of $1.00. Better order one today.
Has More Uses Than Manufsctured by

Any Wrench Nade B¢ HawKeye Wrench Co., Marshalltown, Ia.

B
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ELECTRIC
LIGHT Outfits

STANDARD EQUIPFMENTS FOR
Residences, Yachts, Launches, Etc.

Best Material, Thoroughly Practical,
Over 130 in our ﬁﬂ-pa,ge :araloguc.

Addrrss ELE LTHIL L ||’.|H T DEPT.,

Richardson Engineering Co.,
HARTFORD, Conn.

If You Like “Pop.” Why Not Send it to a Friend
FOR ONE YEAR?

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

i
POPULAR MECHANICS, Journal Building, Chicago i

Send your Magazine one year, commencing with the month of

NAME

S‘I'REET ! TN AT AL e LR B ALY

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

ments of

Please m“ﬂﬂl'ﬂwllr!lwh“lu whuwmw sdvertisws.
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Buy Marconi

BROKERS AND DEALERS IN POPULAR INVESTMENTS,
PINE, MINERAL AND AGRICULTURAL LANDS

N L R R R E R N R R R R R R

WARNING

» DON'T WAIT ANY LONGER TO .~ .=

but send wyour orderz to us Immediately, as we have inside information that there will
be another advance in the price soom. Negotiations are pending which will make this
stock  advance rapidly, and we want our customers to get the advantage of our
knowledge. The arconl System of Telegraphy = past the experimental stage. It i3 a
great commercial success,  All the leading ocean lHpers are eguipped with this system and
the navies of the great world powers haveadopted it. Marconi Stock will enrn tremen-
dous dividends and will prove to be the grestest profit produocer of this century. It Is nn
incomparable Investment and will eventually greatly exceed as a wealth yielder the Bell
Telephone Stock or BEdison Electric Stock, both of which broaght enormous profits Lo
stockholders. The allotment of Marconi Wireless Stock for public subscription was quickly
taken, but we sccured a block of the sharesat the low price, which we offer to our cus-
tomers, and unhesitatingly recommend it asn desirable and =afe Investment to the small
Inveator and wage earner, Subscriptions will be accepted In the order in which they
are recejved untll the amount we have 2 disposed of. Hend us your order now before
it is too late. We warn you not to miss this opportunity. You can never get rich on 3 or
4 per ecent. per annum. Insurance Companies, Trust Companles and Savings Banks make
marvelous profits by investing the funds of thelr depositors, and why should you allow them
to make big profits on vour money when youcan do as well as they by dealing with w

h'ITrrn you will get o “square deal”? Write us immediately for further information an

prices.

We alea have a high grade mining proposition whicrh we can offer in combination with
Marcenl Wireless Stock. Write us about it and send for our brochure entitled “Million-
alres Made Iin a Night! Read jt!' You will find it more profltable than Frenzied Finanee!
It iz feee for the asking,. We deal only in profit yielding securities and any stock we
recommend haz been fully investigated and approved by us. Address

Dept. C THE INTERNATIONAL FINANCE CORPORATION, Ltd., Fiscal Agents

Child’s Carriage.

TRONGLY made,
beautifully fin-
ished, both sitting
and reclining posi-
tions, folds up like
a pocketbook .". .".

The Price is
Within the
Reach
of Everybody.

Bold by dealers generally.

Wireless Telegraph Company Stock

546 Endicott Building, St. Paul, Minn_
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Folds in Five Seconds
THE FULTON FOLDING GO-CART

Most Modern, Practical and Convenient Type of

If not on sale in your city write. BSend dealer’s name, WE WILL S8EE YOU GET ONE.

Fulton Manufacturing Co. a1 N. Eizabetn st., Chicago

Mense mention Popular Mechanies when writing Advertisers.
o,



2 H. P. AIR COOLED POWER AND PUMPING ENGINE

SHIPPED READY TO RUN AND RUNS WHEN YOU'RE READY

DEJ TTOINES GAS

ENGINE & ELECTRIC (0

r:ﬁ-‘ !1hr'1'J' Fi'.ril'u'!f
(3" the Prosenmc
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Catstogue o~ PHILLIPS MOTOR WORKS, fin.te “phasog® Chicago

Where we have no agents we make the most liberal direet buying offer ever made.

PELTON MOTOR ANTY DYNAMO DIRECT CONNECTED.

Emplovers everywhere are
looking for men to hold the more
responsible, better-payving posi-
tions. During the month of
June we were 1in direct communi-
cation with about 800 emplovers
needing such men. Our
vears of experience in training
thousands of men for better
positions and increased salaries
enables us to state positively
that we can enable YOU to
i & better position and a
igher salary, fould vou like
to obtain such a positionf?
Write us today and find out
how vou can do so. Be sure
and state the occupation you
wizh to rise in,

INTERNATIUNAL
CORRESPONDENCE SCHOOLS
Box 872, SCRANTON, PA,

The PELTON MOTOR f_nsseases all the advantages

of the famous PELTON WATER WHEEL. 1t is essen-
tlally a high grade machine of the best mechanical con-
struction, and is guaranteed to develop & maximum

owerusing a minimum quantity of water. Tests at
Eurnell University show the remarkable efficiency of
88 per cent. Adapted for runniog from city malns or
Indepandent water supply, and can be used for any pur-
pose requiring power. For example, dyoamos, dalry
and farm machinery, fans and blowers, printing
presses, ete,, ete. Hend for catalogue giving capaclty
and prices of various sizes.

THE PELTON WATER WHEEL (O,

133 Main St., SAN FRANCISCO.
145 Liberty 5t.,, NEW Y0OEK.

FPlease mention Fepulnr Mechanics when writing Advertisers.
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THE MONTGOMERY AEROPLANE

Details of the California Air Craft Which Is Attracting
World=Wide Attention.

By Prof. Dennis J. Kavanagh, S, J., Chief of Editorial Department, Santa Clara College.

Thae Santx Clara College, near San Jose, California, or as it 18
generally spoken of on the coast, the Banta Clara Mission, is an lmpor-
tant Institution in the Catholic work. It was foanded over 200 years ago
by Jesuit missionaries from Spain, who brought with them some of the
material for its eréetion. The vine-covered rvoof tiles now covering sev-
aral of the bulldings were brought from Spaln two centuries ago. A
high stone wall which Is In Its Second century incloses the college Dlld-
Ing=, and spaclous grounds filled with all manner of rare and beautifal
trees and shrubs. The chapel contains one of the largest and nnest
paintings in this country. The Fathers take great delight in showing vis-
itors about the grounds and baildings on those davs when the college
is open to the public. It i3 an interesting coincldence that the [atest
and perhaps the most promising of twentieth century achlevements in
navigating the alr szhould find its Ineeption and executlon amid scenes
Prof, Montgomery, which are at once o historic and to s large an extent old-world—

Editor's: Note.

Machine Ready for Flight.---At the Right Stands Prof. Montgomery,
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Ceremony of Blessing the Air-Ship Before First Trial--Balloon to Raise it Partly Inflated

Professor John J. Montzomery of Santa
Clara College, Cal., claims that he has made
one important step towards eventual success
in aviation. Some of those who saw the ex-
perimental flights of March 16, 18 and 20,
and the public exhibition of April 28, go
muech further than the professor and main-
tain that he has solved one-half, and by far
the more difficnlt half, of the problem that
has vexed the scientifie world for many
years, He has indeed constroeted a machine
which, on four different occagions, ploughed,
the air gloriously and majestically and, what
is much more important, with perfect safety.
His machine was, moreover, directed by an
neronaut and showed evidence of self-pro-
pelling power.

To those who know anything of the diffi-
culties involved, this muech will appear as
more than one step; it is a gigantic stride,
a rush into the midst of things. Lilienthal
glided and Chanute glided from elevated
heights; but the former was killed and the
latter has taken prudent precantions not to
goar too high and to have a sandy tract to
fall upon in case of capsizing or other acci-
dent, Mr. Montzomery has gone beyond that
crucial period; his first experiments were
with models, constructed on the same plan
and earrying, proportionately, the gsame
weight as his larger machines. It was by
means of these models that he gained the
confidence of the aeronaut and no little de-
gree of confidence is necessary before a man
entrusts himself to an apparently frail

(e

mechanism, 4,000 feet above terra firma.
When, however, the inventor gave his dem-
onstration with models and predieted every
move and every turn nothing more was nec-
essary. The seronaut ascended by means of
n balloon, cut loose and glided downwards
in perfect zafety.

All that is now wanting for complete sue-
cess is a power, in the machine itself, to rise
from the earth. Thiz point has not yet been
attempted by Mr. Montgomery, for the sim-
ple reason that to his seientific mind, it
wotlld seem too much like greed, too much
like ambitioning all or none and being left
empty-handed in the end. “Why attempt to
rise from earth, before we are sure of our-
gelves when in the air? That was the
principle with which he began his research.

This example illustrates perfectly the na-
ture of Mr. Montgomery's invention. He has
snceeeded in getting a machine which floats
on the air, with perfeet security, because it
is posseszed of perfect equilibrinm. He has
a dirizible machine and one that has in it-
gelfl a certain amount of motive-power. Of
course it eventually drops to the earth and
the unseientific wonder where the “flying”
has come in; but when Professor Chanute
heard that the aeronaut directed his down-
ward course in safety, avoiding house-tops
and electric wires and trees and that he
landed in a field previously chosen, he wrote
congratulations and felicitations to the in-
ventor and said that the experiment was
“the greatest and most daring feat ever

(R
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attempted in gliding flight.” And Alexander
Graham Bell is reported as having said pub-
licly, “The Montgomery machine will cen-
tralize all future experiments: with it sub-
gequent investigations must begin.”

And no wonder. Here are some simple,
straightforward facts of personal observa-
tion, Without any wish to exaggerate T al-
most feel that T have not the power. A
plain statement of what was done will he
enough for my purpose. From an elevated
tower I saw the aeronaut rise high into the
air, four thousand feet at least. When at
that height be cuat loose from the balloon
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did turn, however, and approached the up-
ward-lookers, approached them by three
hundred yards, guessing roughly, and then
darting out at a right angle to the wind, he
paused, actually came to a standstill, that is,
as far as onward progress was concerned,
and to enlminate all, he began to ascend. He
did not soceeed in mounting very many
yards, but if my eyes and those of the hun-
dreds of on-lookers were in proper condition,
he did actually ascend. It was a rebound
of the winged surface from the air, effected
by certain manipulations,

=0 far all was phenomenal; the final dive

Note the Extreme Lightness of the Wings=-The Roof Tiles Seen on the Building in the Corner Came
from Spain in the 17th Century

and paused, motionless, it almost seemed,
ahove the town of SBanta Clara. He then di-
rected his course against the wind and hov-
ered over the spot whence he had ascended.
It was an apparent struggle, this motion
against the wind, but it was accomplished.
When the aeronaut turned around he was
carried like a meteor in the opposite direc-
tion and all who saw him and understood
not the power of the machine thought that
there would be no more turning, no more
gliding, but that caught in the whirl he
would be blown Heaven knew where, He

L

for the open field waz even more so. The
deronaut was easily 1000 feet above the
earth when he determined to alight. The
field selected for this purpose was at an
angle of 456 degrees from him, while imme-
diately below there was a lumber mill with
countless obstacles around about. Tt made
no difference, however; the aeronaut ar-
ranged matters for a descent and much like
a bird of prey, he dove for the field, gather-
ing velocity as he went. When within one
hundred feet of the field he had momentum
sufficient to drive the machine deep into the
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carth and to hreak every bone in his body.
It caused a feeling of horror in all who be-
held the seene; Dbut the horror was but
momentary, for by a sudden turn, he was
again glding ealmly and trangunilly en the
air and a moment after he alighted as easily
as a bird, folded his wings and started hack
to Santa Clara College, whence lhie had as-
cended,

Many who read this account will jump at
all sorts of conclusions as to the nature of
the machine. To prevent empty conjectures
here ig a detniled account. The machine
weighs just forty-eight pounds; it consists
of 1 wooden frame, two sets of wings and a
peculinrly shaped rudder or tail. It was con-
structed by Professor John J. Montgomery

View Showing Tail or Rudder

in person and, barring the labor, it cost not
more than ten dollars. DBut there is science
in it and that is what enables the aeronaut
to soar, to steer, to glide at pleasure. The
machine could be bLuilt in one day; but the
plan required twenty-five years of thorough
selentific work.

Mr. Montgomery Is above all things clse
a selentist. He studied physics aml mathe-
maties all  through life; he was a member
of the Aeronautical Congress and of the Con-
gress of Eleetricians at the World's Falr in
Chicago In 1893; he has tanght since that
time at Mt St. Joseph's College, and at
Santa Clarn. Flying has been for him only
a side-study, n while-away-the-time occupa-
tion. He bronght to it, however, the clear,
jogical mind which he inhervited from his
father, the Hon. Zach Montgomery, assistant
distriet attorney of the United States under
Cleveland, and, bLringing such a nind, he
stueceeded where others failed.

This ig the way he went about the prob-
lem. A youth on his father's farm In San
Diego in 1280 he interested himself in all
manner of science; a passionate lover of
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hunting, he had ample opportunity to olb-
serve the flight of binds and he often won-
dered why it was that they could fly, whole
flocks of them weighing at  thnes over 2
thousamd pounds, and man coulil not,  He
set himsell to stwly the phenomenon and
his study was at once deep and along the
proper lines. After varied researches he
eame to this conclusion: that a bird on wing
ig not the only cloement to be reckoned with;
there mmst be a reciproeal action between
the bird and the air and the idea of reelp-
rocal action led him to conclude that the
problem of fAlght would he best solved by
starting out with the prineiple that the bird
and the surronnding air form a system. It
wig easy enough to approximate the sur-
face-shape of n wing; what remiained was
an inthmate acquaintance with  the actlon
and re-action of the other element in the
system—the alr,

Mr. Montgomery spent many years in the
study of this problem, principally by means
of experiments in liguid movements, and
from his study he drew various and strik-
ingly novel conclusions. Principal among
these conclusions were: (1) That a surface
to act upon the air and to be acted npon by
the alr, in such o manuer as to sustain a
human body, must be so formed and ad-
justed that it will produce certain rotary
movements in the air; (2) that the parts
of the surface must be co-ordinate, so that
n change in one part will produes a corre-
sponding change in other parts, and conse-
guently act upon the air so as to induce
varions modifications of air movemoent.

On these two prineiples, established long
sinee, Mr. Montgomery bullt his acroplane,
which we have already, in part, deseribed
and which we may now study in  the
light of the underlying principles. 1lis
aeroplane consists, as may be seen in the
photographg, of two distinet wing-surfaces,
g0 placed as to form a parabolic surface
from the front to the rear edge. Then there
is what we may eall a tail consisting of a
vertical and a horizontal plane, The pur-
pose of all this may be stated thus. The
wings are divided so as to produce n gen-
eral rotation in the air, the rear portions
are so arranged that they arve free to change
in position, elther antomatically, when under
excessive atmospherie pressure, or devisedly
when the aeronaut is directing his course.
There is the further mechanical arrangement
that when on one side the wing i= tilted,
on the other it will take an opposite posi-
tion so that in consequence there will he on
gither side an opposite but reciprocal change.
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The tail which has an influence on the en-
tire mechanism, consists of a vertical and
a horizontal plane surface; the vertical por-
tion serving to secure side equilibrium and
to meet antagonistic pressurez from above
anmd below the surfaces; while the horizontal
is used to assure fore amd aft equilibrium
and as a necesgary element for downward
or upward or horizontal motion.

These wvarious mechanical deviees enable
the aeronaut to descend in circles, to stand
gtill momentarily, to check his speed when
excessive, to turn with or against the wind,
to take a gradual descending motion and to
allght with perfect ease, cither on a house-
top or in an open field. And the wonder of
it all is, that, when he has alighted, he
can fold his machine and start homeward

To7

with the wings and frame-work on his
shoulders,

Further developments are certainly neces-
gary to secure a perfect fiyving-machine; but
ag alrendy stated, now and now only are
we justified in talking of developments. We
have a machine that will navigate the air
In safety, that ean turn, glide, soar and
plunge under the proper manipulation. The
inventor has not been unmindful of these
possibilities, but he iz loth to ambition too
much at a time. He is perfectly satisfied
with present results and, were his suceess
to end there, he would be satisfied; still he
has a scheme for self-elevation on which he
intends 1o work later. If his new ideas
realize shall we not have an invention equal
to any in history?

POWER FOR AIR-SHIPS.

Great Progress Being Made--Lightest Engine in the World

By €. E Duryea, President Duryea Power Co.

The development of improved motors for
auto service has done much to encourage ex-
perimenters in the various methods of aerial
travel. The one great pressing need at this

time is a motor, positive in action,—for when
a mile above the earth a man cannot stop
to adjust things as he may on a country road
yvield a

—and which shall maximum of

he will not only be astonished at the pro-
gress made, but will realize that we are rap-
idly approaching the time when an aerial
motor will e well adapted to its work as
are the best auto powers at present.

We believe we have now produced an
aerial eogine which is the lightest in the
world, not even excepting the motors used

Lightest Engine in the World

power with a minimum of weight. In the
construction of air eraft the great effort is
to eliminate every ounce of weight possible.
The writer has for years thoroughly believed
in the nlthmate solution of the aerinl naviga-
tion problem, and to this end has devoted
mueh time and experiment to the construc-
tion of an aerial motor. If one compares
the motors offered for this work today, with
the best to be obiained only five years ago,

by Santos Dumont. One photograph shows
i two-eylinder motor which weighed as
photographed less than 100 1bs., and which
developed Detween 15 and 16 hp. at about
1,000 revolutions per minute. The six-cylin-
der motor without mueh tuning up devel-
oped over 40 hp. and could doubtless have
been earrvied up to 45 hp. or beyond, were it
not for the fact we had already given the
power required. This motor as shown
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weighs about 200 1bs. and when instalied
for flight will not exceed 232 1bs. These
motors use cast iron eylinders machined in-
side and out, with copper water jacket,
elamped in position. They were ignited by
jnmp spark from a single coil using dry
cells. The gix-cylinder motor has triple

Six«-Cylinder Air=Ship Engine

throw erank with two connecting rods on
each pin. The bore is 43§ in.; stroke 5% in.
The crank shafts are hollow, but all bear-
ings are large and eapable of good serviee,
No fly wheels are used for in each case pro-
pellers are expected to serve this purpose.
We have built several of these motors but
in almost every instance, the huyers prefer
that we do not divalge their identity.

We are building at present a triple eylin-
der motor for Capt. T. 8. Baldwin of the air-
ghip “Arrow.” This is to develop steadily
10 hp. but with a2 maximum of 15 hp.; to
he air-cooled; to throttle within reasonable
rangze, and from the weight of the device at
present, we believe it will not exceed 75 1bs,
It is o very easy matter to make light-weight
toys but to produce results with larze bear-
ings and without high speed, iz more
difficult.

sl

DRESSMAKING AT SEA

Dressmaking  establishments on  all big
ocean liners iz a novel innovation suggestoed
hy the editor of the Ameriean Shiphnilder,
who helieves it would he most popular, The
gowns designed and made In this establish-
ment could bear the stamp, “Made at Sea,”
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and =o avoid the Custom House duty that
is paid on goods stamped “Made in France,”
or “Made in Germany,” though the designer
might be Parisian. Dresses could be altered
or refitted at sea, also, as in the case of an
ill-fitting gown, delivered too late to be
changed before departure,
—_— a——
PAPER FROM PEAT

In Seotland there are two firms-—the sur-
vivors of a larze number—manuineturing
paper—chiefly wrapping paper—from poat,
reports United States Consul Fleming of
Edinburgh, Scotland. The industry is still
in the experimental stage, promising no im-
portant results, it is said. The drawbacks
to the economical use of the peat are the
expense of ridding it of dirt, a large mumount
of soda in the hoiling vats being- necessary:
lack of Aber, which must be supplied by
adding other material than the peat; and
the impossibility of bleacking the peat pa-
per, only brown paper being produced. The
paper will not harbor moths, however, and
this fact may bring it into use for certain
PUrpOses,

CAR IN ACCIDENT BALANCED

100 FEET ABOVE RIVER

A remarkable aceident on an electrie rail-
way occurred in Cleveland, Ohio, recently.
A car, derailed on the viaduet over Rocky
river, erashed through the railing and tilting
te an angle of 60 degrees, halaneed and hung
suspended 100 feet above the river, The
car was so evenly balanced that it was

Remarkable Trolley Accident

feared that the weight of one man, if al-
lowed to enter to remove bhagease, wonld
send it toppling down to the stream,
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USES 65,000,000 CUBIC FEET OF GAS PER DAY

Gas Compressors Have Capacity for an Artificial Delivery of 100,000 Cubic
Feet of Gas per 24 Hours

In conveying gas from wells to consumers,
nearly all the energy, or pressure, in the
gas is absorbed by friction and the heat
value of the gas is all that is obtained, says
Air Power, 'The pressure naturally becomes
lower amnd lower as the well's supply and
the volume in the pipe line diminish. For
instance, one well drilled to a depth of
3,500 ft. and producing 30,000,000 cu. fi. of

and Pennsylvania and consumes as much as
65,000,000 cu. ft. of natuaral gas per day,
raises the pressure of the gas so delivered
by means of gas compressors, This installa.
tion comprises eight compressors located in
three stations and of capacity for an arti-
ficial delivery of 100,000,000 cu. ft. of natu-
ral gas per 24 hours.

Une plant, at Hondred, W. Va,, comprises

(as Cylinders of Compressors, at Hundred, W. Va.

gas per 24 hours had a rock pressure of 800
Ib.. and rock pressures of 1,100 lh. are not
at all nnusual, but by the time the gas has
been delivered through hundreds of miles of
pipes inereasing in size from 6 in. in diam-
eter at the well to 20 in. in dinmeter at the
point of delivery the pressure will have been
reduced to abont one 1.

The United States Steel Corporation, which
pipes from its own wells in West Virginia

two compressors, six boilers and a reservoir
damined for holding a supply of condensing
water. These two compressors have a
capacity of 15,000,000 cu. ft. each of free
gas per 24 hours. The total weight of each
compressor is 450,000 1b. The gas from the
two compressors is discharged into four
pipe lines at a pressure of 30 Ih. per square
inel, developing a total of 3,000 h. p. in
both machines,
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AMERICAN SCHOONER “ATLANTIC”
WINS 3,000-MILE OCEAN RACE.

On May 16 eleven yachts, representing
three of the mozt powerful amd progressive
nations of the world, Gormany, England amd
Ameriea, started from Sandy Hook, New

York, in the 3,000-mile race across the At-
for

lantic ocean Kaiser Wilbhelm®s §5,000

The Winner *‘Atlantic."’

cup. On May 30, at 4:40 a. oo, just 12 days
and 9 hours latey, the American yacht “At-
Iantic” crossed the finish line at The Lizard,
England, and was proclaimed the winner,
Twenty-two bhours later the German yacht
"I-iumhul';.:" came in, and 23 hours after
the “Hamburg” came England's pride, the
big “Valhalla.”

Enthusiasm, but not surprise, marked the
finish of the “Atlantic,” for though the Ger-
mans® hopes of the “Hamburg™ were hich,
it was generally conceded that the American
“Atlantle™ was a1 worthy comp titor,

The “Atlantic™ is the property of Wilsmi
Marshall and was under commamnd of Cap-
tain Churles Barr, who has piloted many of
the Ameriean enp defenders to vietory, The
yacht is 135 ft. long, 20 ft. heam, draft 16.5
ft., spreads 20,000 ft. of canvas, and weighs
206 tons. The Britizsh “Valhalla” was the
largest vyacht entered, being 239 ft. he-
tween perpendieulars and having a net ton-
nage of 647.

The reeord was previonsly held by the
American boat “Endymion,” which crossed
in 1900 in 13 days 20 hours and 36 minutes,
The “Endymion™ came In fourth in this raece,

A new German typewriter is sald to print
avilables and short words instead of single
letters, making it pos=ible to maiotain A
much creater zpeed.
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TO PREVENT FLIES ON SCREEN
DOOR FROIM ENTERING.

In the summer the flies that alight on
the screen deoors and remain there until
the door is opened, apparently awaiting a
chance to get in, are a great nulsance, The
gketeh herewith shows a means of frighten-
ing the insects away simultaneously with
the opening of the door,

To make the device, procure a round pole
a8 long as the door is high, an old curtain
pole will do. Make two angles in the pole
g0 it ean be fitted with gerews to the casing,
just as a window shade 1s fAtted on. Tear
up a let of rags into strips 3 in. wide and 8
in, long, Colored rags will not he so notice-
able as white. Tack these rags by one end
all around the roller and for its full length,
leaving just enough spnee at the top and
hottom to attach a heavy cord for rotating
the roller when opening the door. Wrap

the top cord around the roller several times,
g0 that when the door is opened it will un-
wind, rotate the roller an:d cause the rags to
Wind the

flutter and =so frighten the flies.

To Frighten Away Flies.

Liottom cond in the opposite direction to the
top cord and attach a spring to pull the
roller hack and rewind the upper cord when
the door closes—Contributed by Thiede,

il o

The Michigan Central R, R. tunnel under
the Detroit river will consist of two parallel
single-track Dores with a spare of 30 or 35
ft. hetween them. The tunnel will pass al-
most straight across under the river, but
will curve at each entrance and extend
along the shore to meet the tracks there in
their present loeation. The length wiil be
two miles, and the cost $7.500.000. Eleetrie
locomotives will be used for hauling trairs.
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HOW A HYDRAULIC RAM WORKS.

(I*ublished in response

Lo nurmerous reqguests

The invention of the bhydranlic rmn 08
eredited to Michael de Montgoitior in 17946,
The inevitable lmprovements since then in-
clude greater efficiency and the ability to
pump a different water than that which
furnishes the power; that is, impure and
unusable water wmay be made to pump good
witer., Rams are now made to operate with
g fall as small as 18 in, and up to 50 [L
Under eertain conditions wazter can he raised
g0 ft. for each foot of fall used. A first-
elass ram vequires lttle nttention and ought
to run an entire season withont repairs,
They will not, of course, work when ex-

Raw

sufficient to close the valve B, At the mo-
ment when the flow through this valve
venses, the inertia of the moving ¢olumn of
wiater  produces  the  so-called roamming
stroke, which opens the valve at C, and
compresses the air in the air ehamber D
until the pressure of the air plus the pres-
sure due to the head of the water in the
nitin, i= suficient to overcome the inertin of
the moving column of water in the drive-
pipe.  This motion may be likened to the
oscillations in o U-tube. At this instant the

colimmn of water in the drive-pipe haz come
to a rest, and the air pressure heing greater
SPRING

DELIWERY DIPE TQ Tare -

CHEGR VALVE

Double=Acting Ram--Pumping Pure Water with Impure Water for Power.

posed fo Mreezing conditions, hut pipes ean
e buried awmwd the ram housed to operate
continuously.

The cut shows a view of the so-called
double-acting ram, one which pimups pure
wialer using Impure water for power.
Considering it first without regard to the
double-supply feature, suppose the opening
at H to e elosed, The valve at 13 being open,
the water [rom the source of supply at wore
or less elevation above the machine Aows
Town the dreive-pipe A amd essapes through
the opening at B until the pressore due to
the increasing velocity of  the water is

by

Details of the Ram.

the direction of
iz reversed

alone,
column

than the statie head
mation of the
and the valve € closed. The water in the
drive-pipe Is then moving backward, and
with the closing of O a tendency to a vae-
num Is produced at the base of the drive-
pipe:  this negative  pressure  causes  the
valve B to open agaln, completing the eirele
of operations. At the moment of negative
pressure the little =hifting valve E, admits
1 small gquaotity of air, and the following
stroke this passes into the air chamber,
which woull otherwise gradually 1l with
wuter, the air being taken up by water.

The Mediterraneasn motor boat race from
Algiers to Toulon ended disastrously, Seven
craft were entered and were convoyed by
A whole fleet of ernisers and destrovers.
Every motor hoat hut one sank and the one
=pared was earvied aboard its convoyer fto
Toulon, which place was decorated with
trivmplial arches to receive the winner, The
affair turned out rather ridicalonsly consid-
ering that the English government lent its
aid at a cost of $140,000,

moving
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WILL EXECUTE HIMSELF

By an Ingenious Electrical Device of His Own Design

By the time this reaches our readers,
Frank Barker, now under sentence of
death in the penitentiary at Lincoln, Neb.,
will have performed his own execution.

The idea orviginated with Barker, who is

Details of Self-Executing Device

something of an electrician, and was readily
accepted by the warden, It is quite likely
the same plan will be adopted elsewhere,
whenever the condemned has the nerve to
fdlo his part; for it requires a strong will
to mount the scaffold and at the proper
ingtant with one’s own hand press the but-
ton whiech means the end of earthly
existence.

Frank Barker was convieted of the mur-
der of hiz own brother and his brother's
wife. His convietion in the lower court
was confirmed by the State Supreme court

and nothing but intervention by the gov-
ernor can stay the inexorable hand of the
law. As this clemency s unexpected, the
condemned man resigned himself to his fate.
A few days later he sent for the warden
and made a startling proposition. It was
nothing legs than an offer to execute him-
gell. As the state law says the execution
ghall be under the supervigion of the ward-
en, but does not state who shall perform the
fatal act, there was no reason why the
proposition should not be considered. When
asked how he intended to do it, Barker pro-
duced a sketeh from which the accompany-
ing llustrations are made,

“You are to attach an ordinary electric
push button to my thigh, and when you
give the word I will touch the button my-
self and so release the trap,” said Barker.

The apparatus is not at all complicated.
From the push button fastened to one leg,
where it can be operated by one hand, the
arms of course being pinioned, two insulated
wires extend through the floor of the scaf-
fold, and lead to a strong magnet fastened
beneath the stationary floor, This magnet
works a small eatch which supports one
end of the trap on which the man stands.
When all is ready and the button is pushed
the circuit is closed, the magnet pulls back
the eatch, and the trap door flies down and
swings up under the fioor by means of a
heavy weight which holds it out of the
way.

The idea hns often been suggested that
some mechanism be adopted by means of
which the condemned would become his
own executioner, Such a departure would
be most welcome to sheriffs and wardens
generaily, and while it is hardly to be ex-
pected that the method deseribed ean be ap-
plied in many cases, it would seem that
some other equally effective system could
be devised, whereby the vietim nnconseclons-
ly, but certainly accomplishes his own
tragic end.

The manufacturing center of hand and
sewing machine needles for continental
Europe is Aix la Chapelle, Germany. All the
needles are made by hand labor. China
uges more needles for hand-sewing than any
other country.
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SMALLEST PRACTICAL AUTOMO-
BILE EVER BUILT,

Little Machine Weighs only 356 Pounds.--
Makes a Speed of 27 Miles on
Good Roads.

A little automobile which weighs no more
than 365 1b., daily spins over the fine roads
at Ban Jose, Cal, earrying its owner to and
from his business. The machine is the
property of Chas. V. Randall of that ecity, a
thorough believer in the light auto for eity
business errands, he declares, and was built
by himself.

The illustration shows the auto with two
girls seated in it, though it is built to carry
but one person.

In building the auto, Mr. Randall says he
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rough roads. The gasoline capacity of the
machine is 31 gals, sufficient for running
195 miles, or a 60-mile ran for every gallon
of gasoline used.

il o

DID THE CALIFORNIA RAINMAKER
MAKE GOOD?

The prosperify of thousands of California
fruit growers depends upon the amount of
rainfall during the winter months. The
more rain, the bigger erops; a shortage of
riin means a short crop or none at all, Hence
it was the great fruit interests in and
around Los Angeles took such a lively inter-
est when a man named Hatfield appeared
last fall with a sure eure for drouth,

His proposition was to produce eighteen
inches of rainfall within a designated imriu{l,

The Lightest Automobile In Practical Use.

uged the wheels, axles and motor of a
quadrieycle and fitted up the other parts
according to his own design. Further de-
geription of the various parts is as follows:
Tread, 36 in., wheel base 54 in., tires 26 in. x
214 in., motor 214 hp.: transmission chain
through planetary (two speed) change speed
gear, 8 to 1 on high, 18 to 1 on low, no re-
verse—ample speed and hill-elimbing power
for all practieal purposes. The machine is
geared normally at 18 miles an hour, but has
made 27 mileg per hour on the San Joze-
Oakland road.

The seat of the vehicle is 26 in. from the
ground, and the foothoards on the side make
a very comfortable rest for the feet, as well
as giving added stability when riding over

ani receive the sum of $1,000 for his work.

The official records show a fall of a fraction
of an inch in excess of the required amount,
The price has been paid but the purchasers
are very much In the dark as te whether
the rain man rveally did anything or not,

On a high hill, far remote from all other
buildings, stands Hatfield's tower., The few
who have been permitted to look through
the door report mysterions retorts, wires,
and hottles of chemieals. But this is the
extent of what anybody knows of the pro-
cesg,  The inventor answers all guestions
with a gquict smile and furthermore the rain-
maker sayeth not. The merchants arve still
rneszing and asking each other “Did the
rainmaker make good?
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ELECTRIC FARTI OF THE FUTURE.

It is not impossible that the time when
the furmer shall conduct the whole of his
operations by machinery amd the applieation
of scientific prineinles will precede the mil-
lenninm. A time when there will be no
drouth, nor ruinous floods of rain; when

1930 A.D.?

the erops shall not fail, but will be foreed
to perfect maturity in less time than re-
quired by the patural process.

Our illustration depiets sowmething of how
this would be brought abont. A huge fore-
ing lLouse run entively by eleeteicity, which
when all the streams and falls are harnessed
may be as cheap ns wiler, is the method
employid.  Old Sol 111 sheds hizg luminous
rays which are utilized to their fnll effi-
cieney by glass enclosures, hut he is a=sisted
by powerful electrie lights and vast systems
of radintors. TUnless the Californla rain-
maker has a hetter system, storms will be
produeed by firing mortars and shells and
dissipated by the same means, on oceasion.
The whole system will be under the control
of one or two operators and the farmer can
tilt back in his chair, elevate his feet and
smoke and wateh the grain grow., We pre-
dict that an American farmer will be the
first to have a plant of this kind.

POPULAR MECHANICS.

IRON LIGHTNING CONDUCTORS,

Eir Oliver Lodge iz reported to have ex-
pressed his opinion in favor of iron light-
ning conductors in preference to copper oties,
The former allow the current to fow more
gradually and te leak maore slowly, while
with copper, especially if it be of large di-
ameter, a more sudden effect iz produced,
which may eanse side flaishes and do dam-
age. The iron rod may be fused, lut only
after it has done its work, and it 1= easily
rencwed, savs Koowledge and  Seientific
News, London. A lighitning conductor shoull
be looked upon as a safety fuse, to be re-
placed when it has been struek.

GLASS LINED FREIGHT CARS.

A new and radieal departare In freigin
carg is the new clazs lined tank ears which
were exhibited for the first time at the In-
ternational Railway Congress at Washing-
ton. The exierior resemibles a refrigerator
car, but no provision is made for icing, The
Railway Review says: The only entrance
to the car is by trap doors in the roof.
Within are placed four large glags-lined
steel tanks, each of whichh has a eapacity
of 1952 gallons. These tanks are 90 Ins
in diameter and have conical bottoms and
tops and are set into the floor a short dis-
tance for stability. The tops of the tank
reach within a short distance of the roof
and have a manhole in the center. Over
these manholes there are trap doors, which
are shown open in the illustration through
which the tanks are filled. In the bottom
of the tank there is a pipe connection, ad-
mission to which is obtained through an

ERMAN AMERICAN
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A (lass Lined Car.
opening in the floor of the ear, whieh is
covered by a trap door, for the discharge
of the contents,

This car is desigaed for the transportation
of olive oil, acids, and, in faet, anything
which is unsually transported in liottles, It
is readily seen that that the different tanks
can be filled with different liquids,
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POP LIFE SUBSCRIPTIONS $10

And How the Publishers Can Afford to Do It.

Popular Mechanics during the balance of
Your life for £10.

That was the offer we made last month.

The offer iz still open.

How can we do it

It's no secret, and our readers are entitled
to know.

First, money is worth 6 per cent a yvear
to any publisher. He can use it so as to
earn even more than that. But at 6 per
cent, the $10 yields 60 cents a vear indefi-
nitely. Henee on our life subseribers we
receive G0 cents or (more) every vear, from
their investment.

Second, it costs nearly 10 cents a year to
send a subscriber notice of his expiration,
receipt for his remittance, make the several
entries on our books, hunt out his name in
the mailing list and ehange the expiration
date there, and also correct and classify
in its proper place, the name in our office
reference list. ANl this costs in postage,
printing and labor about 10 cents.

Adding the 60 cents which the $10 invest-
ment pays yearly, to the 10 cents which is
saved each year, we have the equivalent of
T0 cents a year during the life of the sub-
seriber. A life subseriber may fairly he
clasged with wholesale sales, and we ean
afford, and almost every other publication
can afford, to wholesale a dollar magazine
at seventy cents.

B0 yon gee there is nothing =o very phil-
antrophic about ns after all when we offer
a paid-up subseription for life to DPopular
Mechanies on a cash payment of $£10. More-
over we earnegily hope none of onr life sub-
seriptions will expire before the subscriber
has attained the century mark, at least.

Pop. the balance of your life 210,

il

NEW RACING MONOCYCLE,

In this new racing macline the rider sits
in a e¢hair, which is held by a frame which
is held in position by grooved wheels run-
ning upon n gingle rail track on the inner rim
of the large pneamatic tire. The main wheel
is & ft. high with a flat faece of thin steel
5 in. wide: this to enable its operation over
sand and soft roads. Tt is elaimed a speed
of 60 miles an hour is possible and that the
machine will climb over stones and othor
obstructlons.

MOTORCYCLES FOR POLICEMEN.

Motoreyeles are Dbeing used for many
practical purpozes in Europe. In Pariz and
some other lirge eities motoreyeles have
been added to the equipment of the police
departmment.  When a eall eomes in from
some distance requiring only one or two

A Motor Cop."*

men, they are dispatched on the motor-
cycles which are eapable of high speed on
the excellent streets amd roads in that coun-
try., The illustration iz Ly courtesy of the
Motor Age.

PR .

A CHICKEN GUILLOTINE.

The time-honored axe is to be relieved of
its historic ocenpation, and ne longer ean
the comie artist use it with his annuoal fare-
key jokes in November., The fowl is to still

The Beheader.

be separated from its head but in a genteel,
humane manner. The ehicken guillotine, or
poultry beheader, is the name of this new
mechanieal instrument which is gnaranteed
to do quicker and better work.
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AUTOMATIC FIRE AND BURGLAR
TELEPHONE ALARM.

A recent invention enables the connecting
of all parts of a house or factory by means
of electric wires to the public telephone In
the building, In such a way that a fire
will announce itself. When the office closes
a weight is connected to the telephone re-
ceiver, which sets the apparatus on guard.
Wires extend from the large gong to all
parts of the building, being connected at
frequent intervals to thermostats. "When a
fire starts in any room the ceiling becomes
hot, the mercury in the thermostat rises,
thusg closing the eireuit, causing the gong to
sound and lifting the receiver from its fork.
This calls “central,” who hears the gong
gtriking and reports the fact to the fire
department. By attaching ordinary eleetrie
burglar alarms to doors and -windows a
burglar alarm serviee is secured. If a burg-
lar alarm system is already Installed con-
nection can easily be made in a few minutes
by any electrician. Tt is suggested as an
excellent means of safeguarding a house
while the oceupants are absent for the sum-
mer. Our illustration Is by courtesy of the
American Telephone Journal,

e

PERFORATED NIGHT SIGNS.

The latest destination signs which are
carried on street cars are now made of per-
forated sheet metal, says the Street Railway

L]

e,

Perforated Sheet Metal Signs

Journal., One electrie light iz placed behind
the sign which is a great improvement over
the glass painted signs which are easily
broken and when dirty are indistinet. The
light shines brightly through the holes
gpelling out the letters which can be seen a
long distance. Merchants can easily em-
ploy the same means for special announce-

Fire Adarers Q: . ~'I\] . E
””I_\ ufu
Q0O
H'Er}'ﬁ‘f

ments in night advertisements and any me-
chanic ean readily fill an order for perfora-
ted signs on short notice and at trifling ex-
pense. The =ign should serve as the front
of a box inclosing the light which can be
connected to any convenient socket with a
flexible wire cord.

- .

COMPRESSED AIR AT ALTITUDES.

With increase in altitude the barometrie
or atmospherie pressure falls from 14.7
pounds per square inch at sea-level to about
10 pounds at 10,000 feet above sea-level.
Since the density of the air decreases with
its pressure it Is obvious that at such an
altitnde the total weight of air handled by
n given displacement is considernbly less
than at sea-level; and that to fill any vol-
ume—a roek-drill eylinder, for instance—
with air compressed to 90 pounds, a greater
free-air displacement will be necessary than
would be required at sen-level. The relative
capacities of a given displacement to do
work—as in rock drills or pumps—at varylog

altitudes are indicated in the following
table;
=" =
Weet above | Rarometer Relative Feet sbove | Esroeneter Relstive
Eea-Level lI:.'h- Elm Sea.Level Inches Capscitied
0 an . 1.000 4500 25,08 BET
GO0 20,43 <83 00 24.78 AN
1000 28 BT BT G000 &1 85 JRET
1500 28,23 854 00 £3.95 JB00
2000 2778 58 B0 .10 Ti3
2500 nm H24 000 21.22 ST50
FO00 806,76 A0g 10000 20,43 TS
8500 o525 .%g 12000 18.02 R i
A000 25.7% .
L -

i
-

Twelve glass-head pin factories at Aix la
Chapelle, Germany, average an annual out-
put of 1,500,000,000 pins.
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PNEUMATIC WATER WORKS.

Inexpensive Compressed Air System Provides All Advantages of

City

Water Works to Any Builder

Americans use more water than any other
nation in the world., From earliest child-
hood they are taught not only to use water
freely, but actually to waste it. DPlenty of
wiater has so long been a necessity that no
one could be indueed to accept any other
bellef. In the large cities millions of dol-

The Hand Pump,

lars have been spent in securing, improving
and extending the muanicipal system of water
works. Every day 398925628 gzallong of
water are pumped out of Lake Michigan
into the howes of Chieago. Indeed there
are few towns of 1,500 inhabitants without
their water works.

A pood water supply in a house is quite
as essential to comfort and health as that of
heat, and vastly more o than the guestion
of artificial light. As people have gone out
from the eities into the country they have
installed warious private systems of water
supply, using gasoline or hot air engines,
rams, and windmills to do the pumping. The
latest method iz the pneunmatic, which in
first cost, is so low, and in operation so sim-
ple as to make a description of it interesting.
And this system may be briefly explained as
a strong steel tank filled partly with water
and partly with compressed air. A pump to
get the wafer into the tank and the wusual
service pipes to conduet the water where it
is wanted complete the story.

To go into more detail it should first he
etated that the snecess of the system de-
pends more on the tank itself than all else.
A tank which will hold water alone, at say

200 Ibs. pressure, may leak air at 70 Ibs,
for the same reason that a basket which will
hold a bushel of potatoes will leak sand, or
a watch case which is waterproof will be-
come filled with dust in time. Alr is thin-
ner than water and will pass through a
smaller opening. By the pneumatic system
a pressure of 40 Ibs,—which is more than is
found in most ecity systems—will elevate
water through pipes to a height of 93 ft. or
throw a stream into the air to 55 £t 70 1bs.
pressure elevates in pipes to 160 ft., and
throws a stream to 75 ft

The tank ecan be placed in a basement, or
shed and need net be direetly over the cis-
tern or well from which the supply is taken.
noe elevated reservoir is required; the tank
should be of a size proportionate to the
quantity nsed. Attached to the tank, prefer-
ably, but located elsewhere if necessary, is
a special pump for forcing the water Into
the tank. For residences and similar re-
quirements two to four punmpings a month
are sufficient for all household purposes. The
compression of the air in the tank is =se-
cured by pumping the water into the tank,
not by allowing the tank to partly fill with
witer by gravity and then pumping in air.
The pumping may be done by hand for the
smaller systems, or by windmill, gas en-

(asoline Motor Air Compressor.

gine, electric motor or hydraulic rams. and
the tanks have been built from 20 gals
capacity for a house ap to 5000 gals. for
ranches, For systems using a large amount
of water, as for instance a large apartiment
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Stream of Water 100 Ft. High Thrown by Compressed
Air at Capital Building, Lincoln, Nebr.
building in TLouisville, Ky., which uses as
high as 6000 gals an hour, the pamping
obviously must be done hy power. Where
windmills or electric motors are used a self-
neting regalator starts and stopg the pump
without any attention. IFor a medium size
residence 5 to 10 minutes per day pumping
by hand will suffice and iz not specially hard
work,
— el

WRECKED A TRAIN TO TEST STEEL
CARS.

At Pittsburg, Pa., recently, n train of 50
new steel ecars was divided into three see-
tions, two of which were left standine 50
yids, apart on the track, while the other
section was drawn awany by an engine for
a distiinee of two miles and then run back
at a 40-mile rate until the rear of the mov-
ing section crashed into the standing cars.

No damage wag done, a= it was merely the
means devised by George Westinghonse 1o
show 300 delegates to a railway congress
Lhow  the friction deaft gear, with which
the ecars and engine were equipped, wonld
prevent wrecks of the kind, When the erash
came, there was a quiver throughout the
lin2 of ears, then they settled down on the
track, all three sections coupling together
automatically.

TOURISTS’ AUTOS IN CANADA
Tourists taking automobiles into Canada
are now requoired to deposit $25 and a bond
for twice the amount of the estimated duties
with the customs® officials. Formerly a de-
posit of 35 per eent of the value of the ma-
chine was exacted, The tourist is given a
receipt and a permit which is good for three
months,  When the permit with proof of
the exportation of the machine is returned
to the collector the deposit is refunded.
Where collectors are satisfied that the ma-
chine is to be used only in the locality at
which it is brought in the deposit may be
wiaived.  The tourist ears oy not be used
in Canada for gain or hire.
e

“THE BREAKING WAVES DASHED
HIGH” IN A SWIMMING TANK
IN GERMANY

This is fast hecoming an artificial age. In
Munich, Germany, hundreds of miles from
the ocean, sea water is counterfeited by the
nge of sea salt, and an electrieal machine

Artificial Waves,

beats  the water at intervals, causing
1 biz surf to, roll along the bath. The
intensity of the waves can be regulated by
turning the switch controlling the electric
machine,
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TUNNELING UNDER PARIS.

Electric Railway Passes Under the Seine---Elevators Are Required at Stations.

[Translated for Popular Mechanics from La Nature.]

The line No. 4 of the Metropolitan Rail-
way, having a north and south trend, passes
undar the Seine between ‘he Pont Neuf and
Pont des Arts, and serves the important
purpose of extending the Rue de Reunes
from the place St-Germaine-des-Pies to the
quay of Conti,

The original route made use of the Rue de
Louvre, which it follows at right angles to

let, then passes below the main branch of
the Seinge above the Pont auw Change, con-
tinuing beneath the flower market, crosses
under the lesser branch of the Seine above
the Dridee St Michel, passes under the Or-
leans Ruilroad, finding its way Dbeneath the
Boul. St-Andre-des-Arts and the Bue Dan-
tom, which it follows to DBoul. St.-Germaine.
All the curves are more than 492 ft. radius,

— : g

Fig. 1.

the Seine, coming out beneath the Institute
at the Place St-Germaine-des-Pies,

As this project met with opposition from
the Institute two modifieations of the route
were proposed: (1) by the Rue Dante;
(2) by the Rue Danfon. After a long dis-
cussion the Municipal Council decided In
favor of the route by way of the Rue Dan-
ton.

The line No, 4 heging at the Rue Halles,
crosses beneath the passenger line from the
Vinecennes Gate to the Maillot Gate (line No.
1) traverses diagonally the Place du Chate-

Showing Various Tunnel Sections.

It will he noticed that this deviation,
althongh considerably increasing the length
of the route, Is the only plan by which dam-
age to the foundations of the Palace of Jus-
tice and the abutments and piles of the
bridgeg Change amd St Michel could be
avoided.

At the beginning the inecline is 114 in. per
3.28 ft., which =soon becomes T/25 in,
continuing at this rate until it reaches the
Seine, which it traverses 3614 ft. heneath
the level of the water. After passing the
gmall branch of the river, the rate of incline
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s 6/25 in. per 3.28 ft.; then there are two
inclines of 1% in. per 3.28 ft. separated by
an intermediate level at a depth of 5214 ft.
beneath the street.

The chief works of construction are (1)
the tunnels under the railroad tracks; (2)
the stations; (3) the work of joining the
tunnels and the stations.

The first plan was to cross the Seine by
means of twin tubes, each having a single
track, which was thought preferable on
account of its economy. However, the plan
presented by M. Chagnaud, the well-known
engineer, was agreed upon. His plan em-
ploys a single tunnel with a double track
and has the advantage of both facilitating
transportation and being economical.

The walls are formed by a metal casing
covered inside with concrete, over which is
a layer of Portland cement. The width is

Elevator to Street.

Fig. 2.

941, ft. and the height 17% ft. The lining is
formed of n series of cast rings, 2 ft. long,
curved to correspond to the arch of the
tunnel and riveted together. Each ring is
composed of 13 curved plates, a gmall one
forming a key to the arch. The curved
plates, 114 in, thick and weighing 9952 1b.,
are strengthened by ribs 43 in. high which
extend inwardly. To fill the space and sup-
port the casing, cement is inzerted through
holes left in the casing, by means of the
Greathead maehine, which rams the cement
with a pressure of 22 Ib. per sq. inch.

In constructing the subway shields were

POPULAR MECHANICS.

used, except beneath the Seine where
caissons were sunk. Under the main branch
(Fig. 2, No. 3) the tunnel conforms to the
description above, but ander the lesser
branch a metal framework is used having
a spherieal covering above and a shield
below, leaving a space of 59 ft. in height,
in which the laborers perform their peril-
oug work. The interval occupied, by a
great number of cross bars and eolumns
affords strength and is completely filled with
conerete. The caissons, hermetically sealed
at their extremitlies by means of metal
panels, are put in communication with
each other by an interesting procedure,
proposed by M. Chagnaud. Three caissons
with a carve of 1,148 ft. rading are used in
passing the main branch (Fig. 1, No. 1),
two straight caissons being employved be-
neath the lesser branch. The cost of thé
subway per lineal ft. is estimated at about
$£300.

The stations are each construeted of a
gingle metal caisgon, similar to the subway
caissons but much larger (Fig. 1, No. 2).
The covering iz formed of thick plates of
steel fastened to the framework of the
calgsons by crossbeams and the space
filled with concrete, The sectlon shows a
gemi-circular arch 49 ft. in width and
2714 ft., high., The interior of the stations
is covered with white enamel. Each sta-
tion has two platforms running the full
length, 246 ft, and 11% ft. wide. This al-
lows n space of 18 ft. for trains. The cost .
of the station per lineal ft. is about $825.

At each end of the station is an iron
well containing elevators, the well at one
emd being used as an entrance and the
other as an exit (Fig. 1, No. 1 and Fig. 2).
The wells are covered by metal plates
gtrong enough to bear the traffic of the
streets,

The rails are lald on wooden cross-ties,
well ballasted., The platforms of the City
gtation are 624 ft. below the streest level,
and those of the St. Michel station are
60 ft. below the street, thus rendering
elevators indispensable,

The subway traverses a water-bearing
laver of alternating marl and limestone,
where it s necessary to use compressed
air by a method long employed in England
for the tunnels beneath the Thames,

The estimated cost of constructing this
3,526 ft. of subway, which will take not
lesg than 18 to £0 months, iz $2.053,327
for the substrocture alone: nevertheless,
to prepare for contingencies, the Muniecipal
Council has voted $3,763,500.
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GREAT THEBES BRIDGE OPENED.

Has No Draw, but Clears Boats at High Water--Construction Occupied Three
Years--Lowest Grade Bridge On the Mississippi.

Thebes Bridge, 3,817 Feet Long--Ralph Majeska, Engineer.

and the other spans are each 521 ft. long.

The Thebes bridege that has been under
construction for three years past and which
cost the company $2,500,000 in money and
gixteen buman lives has been thrown open
to the heavy freight traffic it is expected to
carry across the Mississippi between the old
town of Thebes, [llinois, and a new Mis-
souri terminal that has sprung into exis-
tence with the bridge.

The bridge, which is of the cantilever
type, with five spans, is a steel double-track
strueture, and, ineluding the conerete ap-
proach on each side, is 3,817 ft. long. The
cantilever or channel span s G671 ft. long

On the Missouri side the approacihh com-
prises six 65-ft. and one 100-ft. concrete
arches, and on the Ilinois side there are
five 65-Tt. arches. The spans are 108 £t high
in the clear above low water and 65 ft
above high water. The bridge 18 built at a
grade of one-half of 1 per cent, the lowest
erade of any bridge across the river. In its
construction 945,000 cu. ft. of conecrete was
used in the approach spans, and 27,000,000
Ih. of steel were required for the super-
gtructure,. The weicht of the steel strue-
ture is about 28,000,000 1h,

COLD, PHOSPHORESCENT LIGHT
IDEAL FOR THE FUTURE.

Electrical energy utilized in such manner
that it will produce light without convert-
ing it into heat is the prediction of Dr. J. A,
Fleming, of London, as to what the idesl
licht of the future will be. An exhausted
glass tube will contain a small body which,
when acted upon by electrodes placed at
suitable points around the body, will cause it
to become Dbrilliantly phogphorescent, pro-
dueing as nearly as possible only luminous
rays. The theory is that the luminous rays
are produced by vibrations of the corpus-
cles of atoms, while the heat rays are caused
by vibrations of the atoms of matter as a
whole, so that If the corpuscles ean be
cansed to vibrate without producing vibra-
tlon of the whole atom, we will have, prac-
tically, cold light.

TUNNEL UNDER NORTHUMBER-
LAND STRAIT PROPOSED.

Every winter the inhabitants of populous
P'rince Edward island, separated from Nowva
Scotia by Northumberland strait, 7% miles
wide, are eut off from communication with
the mainland almost entirely for several
months. Supplies of all kinds, bhusiness,
gocial intercourse—all must wait till the ice
breaks up and the hlockade resulting is over,
The Inconvenience I8 so great that the sub-
jeet of making a tunnel under the strait
for the use of tralns I8 being urged and it is
probable that the Dominion government
will act upon it and forward the undertak-
ing. Buch a tunnel would cost, approxi-
mately, $10,000,000, and require six years to
construct.

If built It may leand to constructing a
tunnel connecting England and France,
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MOVED A HOUSE FROM OHIO TO
INDIAN TERRITORY.

Old Homgstead Taken to Pieces, Packed Up
and Shipped, To Be Re-Erected In
the Southwest.

A Cleveland, Ohio, physician who In May
last, moved to Indian Territory, took his
home with him. The bLuilding was a 15
room frame structure substantially built,
and stood on one of the prettiest streets in
Cleveland, The doctor's mother-in-law,
who is a member of his family, liad lived in
the old place for 35 yonrs. And so when
the change of location was in prospect, the
occupants decided to take the old  lome
along. To move it the boildine was taken
entirely to pleces. Every joist, rafter and
board was loosened with great eare so that
no part might be injured or marred. The
Inmber as it was removed was earefully
marked to assist the men who would re-
erect the old home In the new country. Noth-
ing but the foundation, lathes, shingles and

Packing Up the 0ld Home,

old plaster was left. The hoards were neat-
ly stacked, strapped together and the whole
of the 15-room house loaded on one freight
car. In Indian Terrvitory it will he re-
erected, with no change in size or shape,
The men who took the bnilding apart sald
that excellent lumber had been used in it
and that the new old house would be het-
ter than many new houses constructed now-

adays.

- b

UNDER WATER 24 HOURS.

Daniel Haves, a professional diver who
was making repairs in 15 ft. of water at
Canton, Mo., was caught and held helpless
for 24 houra, He was sucked under a large
boulder and held so he could not move to

MECHANICS.

help himself. Another diver eame 200 miles
aiud released him just in time, as his suit
was leaking Dadly and would have filled
with water in another half hour.

RECEIVED 12,000-VOLT SHOCK AND
WENT FISHING NEXT DAY

[B. C. Shipman, In Electric Journal.]

A remarkable case of resnscitation was
fccomplished on o wan who received about
12,000 volts. We were running a load test
on the transformers of this plant, and the
e high tension wires were led directly
from the tranzformers out of the windows
and to plates dipping in the river. The
voltage was 25,000 and the arrangement
two-phase, all four plates being in the river
at the same time. In corroborating the fact
that the man received 12,000 volts, experi-
ment developed that practieally the whole
resistanee of this natural water rheostat
lny In the contaet resistance between the
plate and the water, amd not in the dis-
tance of the path hetween the plates. A
distance of forty feet between plates pro-
thiead no measarably different load than a
distance of twenty feet, with equal amounts
of subinersion, Hence the whole body of
water and earth adjicent was practically at
a midway potentinl between the two wires,
The workman, in direct violation of orders,
steppod upon a brick and concrete plat-
form Immediately over the water whoere
the plates were hung and his head eame in
contact with one of the wires. In falling he
hroke from the top of his head an are abont
eighteen inches lonz, His hemd was bhurned
completely to the bone, as were also his
feet, though slightly. By vigorons working
he was brought around in three-quarters of
an hour, and after dressing went fishing
the next day. Without doubt he must have
had a east iron constitution, but it shows
what is possible in case of electric shoek.

In the running of this test a great num-
her of dead fish floated up to the surface
from between the rheostat plates, and the
peculiar fact was noted that many of them
were distorted, being bent somewhat at
right angles in the middle of the body. An
explanation of this condition of the fish was
gonght by {the operators, who gathered
them in, from the assemblod electrieal
gharps.  All passed it up until onr erstwhile
chief of the transformer division opined
that it gave a beautiful ilNusteation of the

quarter-phase carrent, as the fish were killed

in a two-phaze rheostat.
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BUILDING A MIGHTY SEA WALL

California Refuge Harbor for the

Fleets of the World==

Will Have an Area of 1,200 Acres=-=Deep Enough
for the Largest Vessels

L4
x
E

Building the Largest Breakwater in the World.

At San Pedro on the const of California,
Uncle Sam is building a harbor of refuge for
the fleets of the world from the storms of
the Pacific. The only natural harbors of
safety the California coast affords, San
Franecizco and San Diego bays, are GO0 miles
apart and vessels are frequently overtaken
with few chances of reaching either port.
San TPedro is between these two points,
though mueh nearer Ban Diego, and until
recently has only heen a port when the
weather was good.

The huge Lreakwater now under construe-
tion was begun in 1900 and will be second
to none in the world. According to Gov-
ernment plans it beging one mile off Point
Firmin and extends far out seaward. It is
G4 ft. high, 190 ft. wide at the base and 20
ft. wide at the top. At low tide it stands
14 ft. above sea level.

The wall foundation has been constructed
of very large rongh rock and the top has a
superstructure of smoothed stones laid reg-
ularly, but without cement mortar. Rock at
first was bhrought on scows from Santa
Catalina islands, 28 miles out at sea. After-
ward it was obtained at Chatworth Park,
on the mainland and brought down by rail.
At this quarry a large force of men are

constantly cmploved blasting, cutting stone,
loading the cars, ofe. About 2,000 tons of
gtone are daily shipped, or 70 large cars
per maonth,

Along the line of the sea wall and sime
nltaneously with it a trestle eoorying a rail-
road has erept seawnrd until it has now
reached a point 10,000 ft. out a1 is still
growing., Cars loaded with materizl arve
run out over this line and dwnped at the
point required. A powerful pile-driver is the
advance guawrd of this improvement. Seat-
tered along at intervals are large cranes,
which, with their huge iron arms, lift the
stones (weighing from eight fo twenty tons
each), and drop them at the proper places.
For the entire distance of the piling, have
these ponderous rocks Deen  dumped  and
during the past year 1600369 tons of stone
have been placed on the substructure and
superstineture of the wall, The two kinds
of rock used will give the Dbreakwater
gtrength to withstand the most fremendous
waves the old Pacific can harl against it.

The inner harbor also iz being improved.
It is being dredged to a depth of 25 ft, and
its area greatly inereased. The harbor
improvements will cost $3,000,000 and will
include an area of 1,200 acres,
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ELECTRIC LATIP BURNS STEADILY
FOR 20,000 HOURS.

Forgotten and Locked in a Sealed Vault It
Cannot Be Reached--Remarkable
Performance,

There is burning, or was when this was
written, an ordinary 16-candlepower in-
candescent lamp, which has burned contin-
uously for more than 20,008 hours, and still
shows bright and even. This remarkable
performance which is belleved to break all
records, iz purely accidental. Ower 27
months ago one of the storage vaults in the
county building in this city was filled with
papers that eannot he destroyed, but which
are no longer referred to. When the vault
wag elosed and officlally sealed a eareless
clerk forgot fo turn off the incandescent
lamp which lights the vault. The entrance
to this vault is many feet above the Hoor,
and when it was closed the iron stairway
which led to it was taken down, Bome
months later light was discovered shining
through a small erack at the bottom of the
door, and since then it has been watehed
every day to see if the light still burns. 1t
has now burned continuously more than
200000 honrs.,

The average normal life of a 16-candie-
power bulb ig from 500 to 600 hours, under
ordinary conditions of being turned on and
off at frequent intervals. The fact that this
bullh has not cooled sinee it was turned on,
and that its work has been of a uniform,
steady nature has largely contributed to its
life, How much longer it will last no one
knows, and each day adds new interest to
this remarkable demonstration,

il
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HOW TO NMEND WIRE SCREENS

Trying to mend a small hole in a wire
sereen by using short pieces of wire Is one
way, but it is not nearly as good nor half
as neat and quick as the method suggested

L]
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Mending a Wire Screen,

POPULAR MECHANICE.

by T. 8. Cummings, 289 Forsythe, Ave., De-
troit. Cut ount a square piece of wire cloth
a little Iarger than the hole to be covered.
Bend the free ends on each of the four edges
as shown in Fig. 2. Place the pateh over
the hole and holding a smooth piece of iron
on one side gently bend and tap the free
ends until they lay flat and tight on the
back. Your patch is done and will last
longer than the rest of the sereen, nor will
the wires catch on garments as people pass
through a deoorway.

.

SEEING AND SHAKING HANDS BY
TELEPHONE

To dizeern every expression on the face
of the one you are talking with, to hear
hig wvoice and feel the pressure of his
hand, when separated by hundreds of miles,

Electric Hand Shake.

ia the ambitions prediction of French acien-

tists. Under such circumstances the physi-
cian could safely prescribe foe a patient in
another city. And yet it is only a genera-
tion or so ago that the telephone, wireless
telegraph, airships, submarine boats, and
even the telegraph, seemed every bit as im-
posgible and uanreal.

Some progress has apparently been made
in seecinz by telephone, in the work of J. B.
Fowler, of Portland, Ore., but the French are
datermined to go much further. He has not
ag vet given out any details of hiz mechan-
fam.

The Illustration shows the llne of opera-
tion along which the French are working.
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CONCRETE CHIMNEY 307 1-2 FEET HIGH.

Greatest Engineering Feat of the Kind Ever Attempted-=
Structure Declared Tornado=Proof.

At Tacoma, Washington, the tallest con-
crete chimney ever built—the present marvel
of engineers the world over—rises to a height
of 307 ft. 6% in. and from its summit foats
the true colors of a progressive age—the
stars and stripes,

This wonderful chimney was built by The
Contracting-Engineering Company of Ta-
coma for a smelter to carry away the deadly
fumes developed in the reduction of ores
at such bheight that the vegetation of the
locality might not be injured nor the resi-
dents in the vicinity annoyed.

The chief dimensions of the chimney are
as follows: Height, 307 ft. 6% in.; founda-
tion, 616 ft. deep, 391 ft. sguare; inside di-
ameter of chimney, 18 ft.; largest outside
diameter, 21 ft. To a height of 90 ft. it is
built double, the puter shell heing 9 in. thick
and the inner 4 in. thick, with a 5-in. air
space between the two shells. The single
shiell is 7 in, thick and 211 ft. %] in. high.

The chimney was built in 3-ft. sections,
The foundation iz reinforced by networks
of T-steel 14(x11x3-16 in. and the chimney
part 1s reinforced by vertical T-bars of the
same dimensions ranging from 16 to 30 ft.
in lengtl, and encircled by rings of T-steel.
All the work was done from the inside of
the chimney, a scaffold being raised as the
work progressed. Material was holsted by
means of a cable attached to the drum of the
engine operating the concrete mixer. After
the foundation was in, the construction occu-
pled just 50 working days. The chimney
cost $27,600, In its construction 1,225 LDL
of cement and 105,000 b, of T-steel wore
used.

i
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ALL NIGHT DINING CAR

The railroads are constantly studying to
devise new things with which to please
their patrons. The very latest iz the all
night dining ear which the Illinois Central
has put on its midnight trains between Chi-
cago and St. Louls, If you wake up in the
night and feel the gnawings of hunger all
one need do is press the button and forth-
with be fed. And it does not geem =0 very
long ago that the familiar “next stop 10
minutes for refreshments” echoed through-
out the land.

The Tallest Concrete Stack Ever Built.
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TO VENTILATE A ROOM

I give below a little scheme which [ have
used with succesz for ventilating a room,
especially to get rid of the superheated up-
per air in a room. It consists simply in cut-
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OTTOM OF BLINDIAND SASH.

i ' L
For Ventilating a Room.

ting the upper of the window blind as per
gketeh and leaving the window about 9 ins,
open ot the top. The wear on the blingd is
not great and it keeps the ceiling eool all
night. My room has been from 4 to 6 degs.
cooler since 1 tried it.—Contributed by G, D,
Chieago.

ENGLISH NAVAL TRAINING SHIP

A new training ship, the “Exmonth,” has
been added to the British navy., The vessel
is 300 ft. long with 53 ft. beam, and is 39
rt. to the upper deck. To immerse the ves-
sel sufficiently to give her stability a keel
box 6 ft. deep has been fitted and filled

with several hundred tons of concrete, The
shipping World says:
There are four complete decks. The up-

per deck is reserved for drill purposes, and
i special band-stand is areanged at the
after part of the forecastle deck. The eap-
tain’s quarters are fitted aft. TForward
there are the boys' lavateries, drying-room,
and band-room. _

On the main deck there is accommoda-
tion for the committee, chief officer, cap-
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New English Training Ship.

tain's  kitchen, and aft and forward the
tailors’ and carpenters’ shops., There are
over 200 hammocks slung on this deck.
During the day there are sufficient seats
to accommodate all the boys for chureh
service and leetures. The lower deck is
the mess-room; aft there is the Cun-room
for the officers. The tablegs in the boys’
mess fold up to the roof at night, to afford
space for hammocks. At the extreme for-
ward end is the boys' galley, fitted with
the latest cooking appliances,  The orlop
deck forward is given up for boys® ham-
mocks, and the after part to six school-rooms
capable of seating 300 scholars. Below the
orlop deck the space is devoeted to store-
rooms. At the forward part there is the
electric plant for heating, lighting, and ven-
tilating the ship.

i .
e

A UNIVERSAL AUTOMOBILE

An automohile designed to travel equally
well on Jand, snow or water has been con-
structed by Lee R. Clarke, AMiddle Creek
Canyon, which is near Bozeman, Montana.
Mr. Clarke sends photographs of his ma-
chine which is illustrated herewith. A Zas0-
line engine of snitable power is connected
Iy a sprocket ehain to the rear axle, which

To Travel Land and Sea.

will drive the running wheels when on a
roadway, or the paddle wheel when in the
water. For use on snow four steel runners
are attached and the blades of the paddle
wheel are changed to stecl spikes or spurs.
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DESIGN OF STEEL PASSENGER CARS.

The full efficiency of steel passenger cars
will never be brought out until in design
they cease to follow the outlines of the old
wooden cars. This was true of the first steel
freight cars, also, and when later a decided
departure from the old construction was
made, wany points of advantage afforded by
the new material were made use of, Some
of the best features of steel freight cars
conld be adapted to steel passenger cars with
advantage. The Railway Age says:
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AUTO RAILWAY PASSENGER CAR.

The most novel observation ear ever used
on a steawm railroad is now in operation on
the Sierra Railway of California, and has
proved a deecided saceess. The ear is nsed
on oue of the Yosemite branches and will
carry three passengers and the operator: it
affords an unequalled opportunity for en-
Joying the magnificent scenery, and ean be
run at slow speed where the passengers so
desire. A gasoline engine of 4% hp. fur-
nishes the power,

An Observation Auto Car

“The center sills should be made deep
enough to serve for the direct attachment of
the draft gear, amd they should extend clear
out to the platform end =ill,  As the sills are
lowered and with them the body bolster and
center plate the truck center plate will he
nearer the top of rail and to accomplish this
properly a radical change will he reguired
in the truck. There has been so little -:-hﬂng.e
in passenger truck design for many years,
and the present practice has served so well,
that there may le some hesitation about
making any material modification in it for
the purpose of adapting it to rood degizn in
steel underframes. It will be found best in
the end to make the desizn for the steel
underframe as it should be and then adapt
the truck to it.”

SUBMARINE MINES TO BE DISCARDED
FOR SUBMARINE EBOATS.

Submarine boats as a means of harbor
defense are likely to be substituted by this

movernment for the submarine mines here-

tofore used. The war in the Far East has
demonstrated that the mines are not wholly
satisfactory, Russian  vessels having been
Dlown up by mines set for their enemies.
In wide channels the strong current is apt
to ecarry the mines from the point where
they were laid, and thus they become an
equal menace to both foes. England’s policy
of dizsearding the mines for submarine hoats
is looked upon with approval by naval au-
thorities in this country.
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THE FINEST STREET TELEPHONE
SYSTEM IN THE WORLD

The finest system of street telephones in
the world, the most conveniently and com-
fortably arranged and having the most num-
erous booths, is found—not in New York,
nor in London, Paris or Berlin—but in

Telephone Pavilion Closed.

Stockholm, Sweden. In that city the tele-
phone has been grafted on the daily life of
the inhabitants until it has become an in-
dispensable member. Street telephone pa-
vilions are found at every ecabstand, thenter,
restaurant and in every thoroughfare, and
they open automatically by dropping a cein
into a slot.

The booths are of attractive design and
architecture. The floor is several inches
above the pavement or ground, as the case
may be, so the person using the ‘plione
stands out of the damp in the most in-
clement weather. Fach station lhas a gas
jet whieh is kept lighted at night. A re-
markably large patronage follows as the
consequence of this convenient arrangement.

-_———

FIRE BOAT AT PORTLAND, OREGON

The First to Use a Water Tower.

This new fire boat, one of the finest in the
country, has gone into serviee at Portland,
Oregon, The boat will throw ten 34-in.
gtreams, and hag also a 6-in. monitor on the
wheel house, und a 4-in. monitor amidships.

Portland, Ore., Fire Boat

A water tower iz also loeated amidships and
is the first ever installed in a fireboat., The
fllustration shows the water tower throw-
ing a 2Y-in, stream from a height of 45 ft.
above the water line. The success of this
feature will doubtless lend to its general
adoption.

At the test 150 1bs. steam was raised from
cold water in 6% minutes. The boat will
always carry 150 Ibs. steam, which re-
quires about one-half ton of coal per 24
hours, and when in action will inerease the
steam pressure to 250 Ibs, which is done
in a few minutes.
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ELECTRICITY THE IDEAL HEAT

System of Electric Heating in Andrew Carnegie’'s New York Residence

Views of the Electrical Laundry in the New York Residence of Andrew Carnegie

One of the most perfect and up-to-date in-
stallations of electrical heating is in use in
the residence of Andrew Carnegie on Fifth
avenue, New “YVork, says the Bulletin of the
New York Edison Company. Throughout the
house the eguipment iz most complete, In-
cluding all the heating contrivances which
make for comfort, ntility or pleasure, such as

i handsome plate warmer and other devices,

Our illustration shows two sectional views
of the laundry, which Is as nearly perfect
as possible, and also as comfortable to
work in as a laundry ean he. This electrical
equipment has been in continnons operation
for two years and has been found entirely
practical.

NEW CHLOROFORM INHALER

A “one-handed” chloroform inhaler has
been deviced by Dr Wright of Douglas,
Ariz. It is specially intended for cases
where a surgeon must work without assist-
ance or where only a slight anesthetie is
required The Journal
of the American Medi-
cal Assoclation savs:
A rubber cork, pierced
by two metal tubes, is
inserted into a wide-
mouth bottle of about
two ounces’ capacity.
One of the tubes ex-
tends just beyond the
bhottom of the cork and
is eonnected at its upper end with a rubber
bulb. The other tube extends to the hottom

of the bottle; its ovter portion is eurved so
that its extremity, drawn out te a very fine
point, looks downward. An ordinary mask
is attaclhed to the hottle by a spring ecollar,
heing  placed nearer the hottom than is
ghown in the illustration. By intermittent
compression of the rublber bulb a very fine
stream of chloroform is projected on the
maslk; the amount can be regulated at will,
The bulb, bottle and mask are easily taken
apart and packed into a compact bundle,
which oceupies very little space in an oh-
stetrical bag.

.
g

The Cunard steamship “Campania™ on a
recent voyage acrose the Atlantie was In
cominunication with both Europe and Amer-
ica by the Marconi system of wireless every
day of the voyage. This is the first time
thiz has been accomplished,
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SHIP REPA]RS AT DURBAN, NATAL arrived at Durban in a sinking condition, her

The enclosed plmfn-*mphq
lantic Transport Company’s s.
the Durban Floating Dock.

This is the dock which was built in Eng-
land and towed to this port, a distance of
8,600 miles, as fully described in Popular
Mechanics for July, 1904.

‘Shﬂ‘lﬁ' the At-
“Maine” on

Stern View in Dock
The “(Maine” waz bound for Manila with
a cargo of 9,000 tons of coal (for the Ameri-
can navy), and on the 20th of February,
1905, in thick weather, she struck an aluvial
ghoal, 26 miles west of Durban, Natal. She

Nos. 2 and 3 holes being full of water. A
portion of her cargo was jettisoned and
placed in lighters, special pumps being sup-
plied by the harbor department to keep her
afloat. On the 23rd of February she was
brought into the inner harbor drawing 30 fi.
and divers were employved to keep her afloat
by temporarily stopping the leaks. Pumping
operations: were continued and  the eargo
was discharged at the Bluff wharf. On the
14th of March she was plared on the dock
and raised sufficiently to drain the water out
of her tanks, and the next day she was
fully raised. The damage to her hull is very
congiderable and it was decided to tem-
porarily repair her and send her to Belfast
to Dbe properly repaired. Dead weight of
8. 5 “Maine” was 8,240 tons; eapacity - of
dock, 8,500 tons,

The = s “Maine” was patched up and left
Durban on April 6th.—Contributed by I
Graham Crofts, Durban, Natal, 8. A.

*
i

WIRELESS TELEGRAPH AT THE
NORTH POLE.

The dangers of Arctic exploration, into
which Lieutenant Peary is agnin aboul to
enter with all his old zest, will this time
be greatly diminished, it is hoped, by means
of wireless ielegraphy, When men's minds
are strained to the lmit by the darkness
and the extreme cold, n message from the
world left so far bebimd them will flash
neross untrodden  tracts of ice and snow
and rekindle hope and ambition, Wireless
stations will be erected at suitable dis-
tances so the explorer’s vessel can keep in
touch with the nearest station on the Lab- |
rador coast and from there with the Wash-
ington station. If the Pole is discoversd
the news will be telegraphbed to Washington
immediately.

Steamer Weighing 8,240 Tons Lifted Bodily Out of the Water at Durban, South Africa
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TRANSPORTATION IN EGYPT

The 0ld and the New [Methods of Transportation
as Seen Daily in Cairo. Egypt.

DOUBLE DECK AUTO-BUS, LONDON

The Londoners like to ride on the roof,
henee their street ecars and buses arve all
“double-decked.”  Sinee the motor-bus has
come into quite general use there has been
a demand for outside seats. The illustra-
tion from the Aufomobile shows one of
these latest mechanieal creations, The

London Two=Deck Motor 'Bus.
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vehicle uses gasoline engines of 30 h. p. and
accommodates 16 passengers inside, 18 on
top, and 2 beside the driver. The engines
are cooled by cireulating water, and con-

. sume 113 gal. gasoline per hour when run-

ning, The supply tank holds 12 gal. of
gasoline.  The machinery i3 beneath the
body of the ear,

THE <“ARCHIMEDEAN SCREW,”
THE LATEST AMUSE-
FMENT DEVICE

Among the new amusement devices which
will he put into use this summer is a novel
adaptation of the Archimedean screw., The
device consists of a hmge spiral, formed of
a trough having its open side on the inside
of each convolution and rofated on a central
shaft. Cars carrying two or three passen-
gers travel on tracks in the trough beginning
at the lower end of the spiral and mounting
upward as the car, Impelled by gravity,
seeks to run to the bottom of each convolu-
tion in turn. As the spiral rotates, the car
can never reach the bottom of the convelu-

An Ingenious Amusement Device

tions and so progresszes through the whole
weries until it reaches the top, 40 or 50 ft.
above the ground, where the passengers dis-
miount on a platform and the ¢ar runs down
an inclined plane baek to the starting point.

Here the passengers mount a civeular ear
formed with a nut threaded on the huge
vertieally disposed serew which supports the
spiral at that end. The operator controls
this ear so that the sections of the nut grip
the serew and ecarry the passengers round
and round and downward., The ear iz raised
to the top by counter weights. The device
s the invention of J. J. Carr of Brooklyn,
New York.
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AMERICAN MOTOR LEAGUE PRO-
TECTION

The American Motor League is now send-
ing to its members a red leather disk, three
inches in dinmeter which entitles the owner
to the assistance of the league in case of

/g
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k ANENIGAN WOTOR LEAGUE

malicious damage to th¢ machine or its oc-
cupants, and also insurez prosecution in
event of theft. The two =ides of the disk
are reproduced in the lnstration,
—t—

THE HARNESSING OF HEAT

PART I1.--FUELS

Practically the only method of produe-
ing heat which is at our disposal involves
the use of fuels. They exist in three dis-
tinet forms—solids, liquids and gases, but
the active miaterial which glves them thelr
value is the same in each case, This ma-
terial Is principally carbon. Coal is the
most common fuel, amnd containg a varying
amonnt of earbon, according to the kind of
coal and the loeality from which it is taken,
Anthracite or hard coal is almost wholly
carbon,  Bituminons conls contain from 60
to 80 per eent earbon, a little hydrogen and
other volatile matter, and from 5 to 10 per
cont of ash or incombmstible matter.

Conl is the remnant of a very luxuriant

veretation that flourishad nges ago. In
gome  bygone age, when conditions were
much more favorable to the growih of

plant life than they are now, plants and
trees grow to an enormous size amd in great
abundance. Their fallen remaing were
crushed down into the earth, and there
changed Into coal, and preserved for the nse
of future generations. We know that this
ia true from the remains of trees and leaves
of plants which the miner’s pick uncovers
at the present day.

When ecoal is buwrned, the carbon and
other combustibleg present, combine chem-
leally with the oxygen of the surrounding
air, the Iatter being as necessary for the
process as is the coal itself.

POPULAR MECHANICS.

For completeness of combustion, the first
condition iz a sufficient supply of air; the
next ig that the air and the fuel, solid and
gaseous, =hall be thoroughly mixed, and the
third is that the elements—air and combust-
ible gases, ehall be brought together and
maintained at a sufficiently high temper-
ature. The hotter the elements, the greater
iz the [racility for good combustion, The
ever existing attraction between the ear-
bon in the ecoal and the oxygen in the air
represents a certain definite amount of tn-
ergy, or power to do work. There is enough
energy in one pound of the best anthracite
coal, if none were wasted, to lift itself from
the surface of the earth to a height of 2,000
miles, How little of thiz supply of energy
iz man able to use, with his imperfect meth-
ods and appliances!

The earbon in ecoal may unite with the
oxygen of the alr in two proportions, In
the first, or incomplete combustion, one part
of carbon, by weight, combines with 1.43
parts by welight of oxygen, forming n gns
called earbon monoxide. This gas is poison-
ous, colorless, faintly odorous and slightly
combustible. It is the cause of many of the
flaming blue streams of fire that hover
nbove the eoal in a furnace or strenm from
the throat of a blast furnace.

In the second, or complete combustion,
there is formed a heavy, colorless, inodorous
gas called carbon dioxide, consisting of one
part, by weight, of carbon, and 2.67 parts
by weight, of oxygen. This Is the same gas

which we breathe from our own lungs
which are in themselves 1 sort of farnace
where the impuritics of the Dblood are
buarned.

Not all of the coal is burned, however, In
any cnse, for besides the ash and clinkers
which always remain behind, there is al-
ways formed a certnin amount of smoke.
Now smoke consists mainly of finely divided
particles of carbon mixed with the gases
formed from combustion. Smoke is there-
fore an indiention of imperfect combustion,
and because of this, ns well as for sani-
tary reasons, it is to bLe avoided. Smoke
may he cansed by an insufficient supply of
air, =0 that the carbon does not have g
chance to all barn: or it may be caused by
a premature cooling of the gases which
arise from burning fuel, so that they are
ne longer hot enough to burn, depositing
the earbon they contain in the form of soot
and smoke. Soft coal, in which mueh of the
carbon is in the form of oily compounds,
should be heated very slowly, and the
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resulting gases given every necessary chance
to burn completely if smoke is to be
avoided,

Liguid fuels, such as petroleum, contain
ciarbon in chemieal combination with hydro-
gen. It has been demonstrated that one
pound of oil will evapornte as much water
us two pounds of coal. The greatest ad-
vantage, however, in the use of oil as a
fuel, lies in the great gaving of labor which
Is posgible by itz use, and the complete eon-
trol possible. There is no shoveling of coal,
no ashes to be taken away, no banking of
firez. The turning of a valve regulates the
supply or extinguishes the fire altogether,
The same may be sald of gas as a fuel, es-
pecially if a supply of natural gas be avail-
able.

Fuels, therefore, form the first step in the
harnessing of heat for man’s service. Be-
cause of the energy stored up in them they
generate, when burned, another form of en-
ergy—namely, heat. DBut heat as heat will
not do work for u=s unless we apply it in
certain preseribed ways, The next step will
be to see by what means the energy of
heat is transmitted into mechanieal energy.

{(Continued next month.)
o - — -

SURGEON’S OPERATING ROOM
BASIN

A frame which can be made at any
plumber's shop for conveniently holding the
poreelain basin used by surgeons in opera-

Basin for Operating Room

tions is described in the Journal of the
American Medical Asgociation. Dr. F. D
Gavin, of Baltimore, who devised the plan,
recommends it highly to the profession. Any
plumber can make one from an examination
of the illustration.
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PNEUMATIC SIGNAL GONGS FOR
[MINE SPEAKING TUBES

A complete hoisting and  communication
system between shaft, engine-house and tip-
ple iz established in thosge mines where the
new pnenmatie signal gong s attached to
the speaking tubes. A heavy brouze gong
8 in, in diameter, giving a loud clear signal,
and having a stem containing a striker; a
brass air-chamber, and an extra heavy brass
speaking tube mouthpiece fitted with a
whistle comprise the outfit that Is con-
nected to the pipe with the necessary fit-
tings.

When a person at any station wishes to
signal by means of the gong, he pushes the

SFEAKING TURE ARND COMG

plunger of the air-cylinder into the cylin-
der, thus making a slight compression of air
throughout the entire pipe cireunit, says
Compressed Air, and this compression causes
the strikers throughout the sysztem to rise
and strike the gongs simultaneously, while
a small amount of air escaping through the
whistles causes them to sound also. As one
compression, or push on  the plunger,
causes but one stroke of the gong and one
blast of the whistle, a1 systemm of signals,
consisting of a certain number of strokes
for each tube may be arranged to suit indi-
vidual requirements.

The whistle is fitted in a gate slide in the
gpeaking tube mouthipiece which is ralsed
when persons are talking through the tube
and falls back in place by gravity when
they are through talking.

— e
-

Two of the three new scout cruisers, with
which the United States navy is to be fuor-
nished, are to be equipped with turbine en-
gines of different type. The other vessel
will have reciprocating engines. The ves-
zels are required to make g maximom speed
of 24 miles and the maximum price fixed
by law is $1,800,000.
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CEMENT POSTS THOROUGHLY TESTED

Farmer Tells How They lay

Be Manufactured, What They

Will Cost, and What His Use of Them

Proved

About a year ago I received a booklet
from my lnmber dealer calling my attention
to the merits of cement posis and asking
that [ try some and learn if they would
answer the parpose of the general farmer,
Perusing the little book elosely, two ques-
tiong occurred to me: Flret, will these con-
crete posts withstand the elimatice action of
our winter, or will they disintegrate?  And
if they will withstand the above influences,
will the priee (35 ects. each or 30 ets. by
the carload of 650) justify a person in pur-
chasing them in large quantities? To solve
the first problem could only be done hy pur-
chasing some and awalting the resnlts of
winter. T did so and placed 50 along o
miiin road by the side of an orchard.

The novelty of the departure from the
materinl we had all heen uging all our lives,
can=ed many passersbhy io pause to admire
the neat looking fence the new posts made,
but the majority ventured their opinion
(gratis of course) that when winter came
the posts would snap off when stock rubbed
against them.

Let me aay right here their and my fears
were gronldiess. They acted as well as any
of the wooden posts. The next anxious
question was, ean they not be manufactured
and purchased more cheaply, as the freight
from the place where they were made had
cost me T etz for each post. There was a
gtrong incentive to make them in our own
yard where we could get the cement for 30
cts. per 100 1h, or $1.20 per barrel at the
factory, which i= close Liy: and where sand
and gravel conld Lwe obtained at from 10 eta,
to 20 and 25 ets. per lead. By closely in-
vestigating I learned that to make a post 7
ft. long, 3 in. square at the top and 4 in.
gaquare at the bottom, would require 8 1h, of
cement, 30 1h. of samd, 21 ft. of XNo. 11 wire
md 10 staples (If yon wish to use them as
fasteners).

Some make holes through the posis for as
many wires a8 are neceded in the fenee by
puiting a 60-penny spike throngh the post
while the coment i=s soff, and withidrawing
the spike before the coment sets too hard.
Of course, o mold must be made for the
gize of post wanited, If a perzon has nbout
15 molds, two men ean make 200 posta per

to Him

day. There are various methods of making
the posts, some use pieces of steel the shape
of the seetion of 1 mowing-machine knife,
about five of them, to steady or stiffen the
wire. The method is to make a hole in the
section at the point and uze the two rivet
holes.  These sections can be purchased at
about $2.00 per 1,000 and the staples that
are in thiz shape can be purchased of harbed
wire staple manufacturers at n little more
than the price of common fenee staples.
Thera are many firms that bhave frames and
Fastenings for sale and there are also a
number of firms that zell cement manufac-
turing outfits.

The writer of this article has learned by
aetual experience with cowent posts during
the last 15 months, that: They will wiih-
stand the actlon of onr winter ns well as
any other kind of postz; that eattle will not
lreak them, they being protected by the
wire fonee they hold; that any  farmoer,
located where material is as cheap as it is
in this vicinity, cean make his own posts for
10 ets each, not conunting his time at 40 cis.
per hour: that the wire ronning through the
posts is a positive protection for stock while
they are near the fence during electrical
storms.

In January I wrote a short article in Pop-
ular Mechanics for the puarpose of calling
the attention of my fellow farmers to the
difference between the cost of constroetion
of cement posts and the price the dealers
are selling them at.  In less than three
weeks T began to receive letters of inguiry
from farmers in Nebraskn, New York, Wis-
consin, California, North Caroling, Arkansas,
South Carolina. Indiana and Ilineds, and 1
am still receiving them, It is for this rea-
son that T earnestly desire that Popualar
Mechanies will publish al! the information
it has access to, and give the farmers all
the details of n subject that interests some
six or =even millions of people,

The writer verily holieves, from the year's
experience e has lad, that in five years
these postzs will he used by the millions,
Thesge, with a strong woven wire fence, say
40 in., with one top barbed wire will be the
coming fence.—Contributed by T. A, Pottin-
ger, Peru, Il
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SHOP NOTES

HOW TO REPAIR A BROKEN DRILL

Procure a block of wood a little thicker
than the lengih of the shank of the driil
and Dbore a hole of the same size ag the
shank nearly through it. Bore through the
rest of the way with a bit the size of the
drill. Insert the drill in the hole as shown

Repairing the Drill

in the fillustration and press clay or putty
around it in the small hole from the under-
side. Run babbit in the chamber made in
the block, allow it to cool, and then burst
the block apart and the repaired drill is
ready for use. It will bear much longer
gerviee than may be imagined and the re-
pair will he found useful when the supply
of drills fails unexpectedly —Contributed by
Eli Tolliver, Louisville, 111.

- -

THE STEAM BLAST A5 A PROTEC-
TION FOR THE BRIDGE WALL?

A steam Dblast introduced under a grate
would do more harm than good, says a cor-
respondent of Power, and where it iz desir-
able fo increase the draft, a blower =et is
the proper innovation,

The illnstration shows the probable effect,
if a steam pipe were placed below the grate

LA
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uoy;

Fig. 1
a8 In Fig. 1. The shaded portion represents
clinkers adhering to the Dbridge wall. 1In

Eig. 2

dislodging the clinkers, the steam wonld
take with it a small part of the wall until
an effect as In Fig. 2 would gradually
result.

" HOW TO MAKE AN AIR-HAMMER

An air-hammer, such as shown in the il-
Iustration, will be found handy for straight-
ening round and flat iron at the serap pile
and may be home-made, says the American
Blacksmith. _

The anvil of the hammer is a ecast iron
block and the hammer is made of an 8in.

Air=Hammer for Straightening Scrap Iron.

railroad air brake cylinder. In the one
shown, an old mortising machine was used
for the frame, but it could be made of old
channel irons, or a wooden post counld be
usedd. A foot treadle connected to the valve
on the top of the cylinder by a rod operates
the hammer and both hands of the operator
are left free to handle the rods to be
straightened. All round s=tuff up to 134-in.
diameter may be straightened by this de-
vice. Of course the machine is usable only
in shops having compressed air,
e

Contributions to this department are in-

vited. Have you a practical idea for us?
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FIXTURE FOR A DRILL PRESS

A gimple, cheap and efficient fixture for
a drill press is shown in the accompanying
fllustrations. It consists of a casting, A,
with a flange, BB, a lug, D, to fit the center
hole of the drill press table and a stud, C,
the same size as the lathe spindle nose.

SIDE ViEw Top View
B G B
PR | BEE |
D
£
F

Fixture for the Drill Press.

In using, the fixture is placed on the drill
press table with the boss, 1), in the central
hole, The fixture is then securely fastened
by means of the washer and nut, ¥, on the
rod, E. An universal or scroll ehuck from
a lathe is 1hen screwed on the stud, C.
Thig chuck is supported by the flange, BB

The iden may not be new but it is a good
one, By the use of the fixture much work
can be done on the drill press by a cheap
man that would ordinarily require a good
man on the more expensive lathe.—Contrib-
uted by E. M. Davids, 958 Grand View St,
Log Angeles, Cal, !

il
—_

HOW TO BRAZE A BROKEN GLAND

A gland which suffered injuries that
broke off ahout two-fifths of the flange and
took out one of the three stud holeg in the
gland, was repaired by a correspondent of
the Engineer's Review in the following
MANNET:

A piece of 14-in. sheet iron, the size of
the gland and having a hole for the rod
to fit, wns cut out as in Fig. 1. In both
flange and sheet-iron piece five small holes,
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less than 1§ in. were drilled to correspond,
and the plate was riveted to the gland, A
charcoal fire was then built in the forge,
and the gland, flange downward, slowly
heated till red hot, when borax was poured
over the fracture nntil sufficient to flow into
all the crevices, Bits of brass were then
placed along the line of fracture, enough
to fill all space between the plate and the
gland, Fig. 2, and in the erack in the flange,
also. The part was then heated until the
brass flowed freely into the joint when It
was removed from the fire and allowed to
eool., The stud holes were then bored and
the piece dressed off. This repair was made
in 1882 and two years ago was still in good
order.

COLORING CONCRETE

[Excerpts from paper by J. P. Sherer read he-
fore the conventlon of the National Association of
Cement Users. ]

All coloring compounds containing aclds or
greases (including lamp blacks and gra-
phites), are detrimental to concrete., For
this purpose ground colored natural stone
and mineral iron oxide are most desirable,
in that they do not weaken or damage the
setting qualities of the stone, but add ma-
terially to the strength of the finished pro-
duct.

It is more satisfactory and cheaper to eolor
the entire block than to use the facing plan.
The color of the mixture wet must be many
shades darker than the shade it is desired to
obtain, For a strong deep cherry red from
five to seven pounds of pure mineral oxide
per cubie foot of concrete should be used.

e
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TEMPERING STOUT SPRINGS

The following method may be used on
springs for almost any purpose with excel-
lent results:

Smear the spring with il or tallow and
hold it over a clear fire, or in a hollow fire,
or place in a large iron pipe and put In the
midst of the fuel of an open fire. Heat the
spring until the grease burns off with a
blaze. Probably the ends of the spring will
heat first and the grease begin to burn there,
If so, remove from the fire the moment this
happens and immerse in oil, but do not
quench entirely. Remove from oil and re-
heat, and If the ends again heat first, im-
merse in oil again. Repeat this operation
until the oil burns uniformly on all parts
of the spring. Cool by whirling around in
the air,
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INSPECT THE SHAFTING AND
SAYE POWER

Shafting which is out of alignment, belts
which are too tight and bearings which
are improperly fitted or insecurely sup-
ported are all excellent means of wasting
power, says the Peactical Engineer. Regu-
lar inspections of couplings and shaftings
will pay for themselves in the power
saved and the reduced expense in generat-
ing power. Pulleys placed too far from
the shaft hangers spring the shaft, thus
wasting power and perhaps heating the
journals, Small pulleys waste power also,
as they necessitate straining the belt too
tightly,

———————

AUTOMATIC DEVICE FOR TURNING
OUT ELECTRIC LIGHTS

Merchants will find convenient a deviee
which will automatically turn out the elee-
tric lights in thelr show windows some
hours after they have left their places of
Lusiness,

Such a deviee is shown in the sketeh and
may be rigged up accordingly. An alarm
clock and g knife switeh are the essential
parts required. A in the diagram is a
string having one end tied around the switeh
and the other end tied to the alarm wind-
ing key on the clock which has the hell
removed. When the alarm rings, the string
winds up, thus pulling out the switch and

7o windlew—
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Turns Out Electric Lights at Specified Time

so breaking the circuit. If a merchant
leaves his store at eight o'clock and wishes
the lights turned off at twelve, he just sets
the alarm for twelve o'clock and winds it
up, closes  the knife switch and may go
bome assured that exactly on the hour the
lights will be turned off. —Contributed Ly G.
Ruszell Noble, South Havem=Mich,

137

METHOD OF DRILLING HOLES IN
GLASS PLATES

The apparatus cshown in the illustration is
used for drilling holes in glass plates sueh
a5 are nsed in slatic machines. The frame
ig very easily made and the sketeh explaing
itg constraetion.

Procure a copper or brass tube the size
of the hole it is desired to drill in the glass,

CASTIRON WASHER 42 D\

FOR WEIGHT

Drilling Holes in Glass Plates

and bore holes in the erosspieces, A and B,
Just large enongh for the metal tube to pass
throngh and have room to turn freely. 1f
these holes are too large, the hole drilled
in the glass will not be round, nor of the
gize deslred; If too small, the tube will not
turn freely.

Make a bow, such as a boy uses for shoot-
Ing arrows. DPass the tube through the hole
in the upper crosspiece of the frame ond
make one turn around the fube with the
gtring of the bow, as at C. Then paszs the
tube on through the hole in the other cross-
piece, Fasten a weight on the top of the
tube as at I, and the apparatus is ready
for use.

Fasten the frame on a perfectly flat table,
put the glass plate ander the framework

and fasten it down with nails driven
through corks. Put a small guantity of
emery dust moigtened well with torpentine

into the tube and, grasping the bow, saw
back and forth, =0 canging the fube to re-
volve alternately toward the right and left.
In a =hort time a clean round hole in the
glass plate will result.—Contributed by W,
J. Blattery, Emsworth, Pa.
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CEIMENT FOR SLICKING LEATHER
FILLET ON BRASS PATTERNS

Melt together 2 parts rosin and 8B parts
pure heeswax, let cool, ent into strips, and
apply  with a =licking tool of the proper
rading.  The best tosl for the purpoze (s
made by setting n picce of wire Into a steel
ball and heating over a Bunsen burner., In
applying, warm the pattern slightly so the
cement will flow between the leather and
brass. When eold any exeess cement may
be removed with a piece of waste soaked
in spirits of tarpentine,

MOTORCYCLE FOR SHOP POWER

In one of your “shop notes” in the May
number T notice the article of using 1 motor-
eyele for shop  labor by placing it on a
gtand amd connecting the drive wheel to a
‘ghaft. I do not wish to eriticize this article,
as I think it very good, but merely offer a
suggestion and encloge g drawing., It is a
well known fact that a gas-englne heats up
very rapidly to it2 own destruction unless
cooled elther by water or air cooling fins
on the ceylinder. For motoreyele use, the
gir-cooled is generally adopted becaunsze its
rapid passage through the air caunses the air
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DEVICE FOR TESTING
GAUGES

VACUUM

The ilustration shows a device designed
by a correspondent of  Power for testing
vacuum gauges. It congists of a piece of 4-
in. pipe, capped at each end and tapped for
five 1j-in. nipples as follows: No. 1, live
gteam inlet; No. 2, for the condensed drip;
No. 3, high preszure gauge connection from
which the high pressures may be tested;

r ¢ f
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Nos. 4 and 5, eonnections to the two vacuum
ganges, one of which Is g standard. In
operation, steam is admitted through the live
steam inlet till the high-pressure gange reg-
isters 100 1bs. pressure, when the steam is
turned off and cold water applied to the
cutside of the pipe. This condenses the
gteam  and  Torms  various amounts of
vacuum. The gange under test can be com-

pared with the standard gauge, and corree-
tions noted.

Ewvo Ve

to circulate freely around and throongh the
fins, cooling the evlinder perfectly. Now, if
the same machine i=s installed in a building
on a stand where there is little or no mov-
ing air, it is clearly seen that the evlinder
can noet be cooled unless some device iz
used to produce an air current, soch as a
fan, as shown by my drawing. If this plan
is nsed also, I see no reason why the use of o
motoreyele for shop work should not he a
success.—Contributed by Prentice P. Avery,
Ridgewood, N. J.

MAKING BLUEPRINTS FROI PEN-
CILED DRAWINGS

Blueprints can e made from pencil draw-
ings by using rapid hlueprint paper, a pencil
tracing and sgood sunlizght, an exposure of
one minute only being necessary, savs a cor-
respondent of the American Machinlst, who
recommends the method highly as simple
and wholly efficlent, The 2-H. grade of
pencils is stated as the best for the purpose.
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HOW TO BLUE GUN BARRELS

The gun barrel should first be cleaned free

from grease, oil or varnish. Dissolve 414
oz, hybsulphite of soda in 1 qt. water and

make' another solution by dizsolving 14 oz
acetate of lead in 1 qf. water. Mix the two
golutions and heat to the bLoiling point in a
poreelain dish or stone pot. Warm the
cleaned gun barrel and, using a plece of
sponge tied to a stick, smear it with the hot
golution., When the eolor has developed,
wash the gun barrel, wipe it dry, and finish
with boiled linsesd oil.

i
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HOW TO KEEP SMALL DRILLS
FROM BREAKING EASILY

Small drills will not break so easily, says
a correspondent of Machinery, if at the sec.
tion indieated in the illust@ation they are
drawn to o straw color. This treatment re-

Biraw Color

To Keep Small Drills From Breaking

duces the Drittleness of the drill at that
point and makes it less lialLle to snap off in
the Lands of the men and boys, who are
not always =0 particular about handling
tools,

— -

TO MAKE DASH-POTS NOISELESS

Engineers troubled with noisy dash-pots
may profit by a kink practiced by a corre-
gpoudent of Power, who says the dash-pots
on an engine he was operating always
slammed when brought home.

To prevent this he put » valve on the end
of each of the pipes which are abont 2 ft.
long. He now leaves thz reguiating valves
on the dash-pots open, and rTegulates by
means of the valves in  the pipes. The
plungers are brought home #as quickly as
before and there is more air to act as a
enshion and prevent the sound.

The same writer gays that when an engine
that is equipped with dash-pots of the
leather-packed type is running and a dash-
pot gets to bucking and water will not help
it, it can be temporarily repaired by put-
ting a check valve on the end of the pipe;
thiz ean he done without shutting down.
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A HANDY WIRE-SPLICING TOOL

The illustration shows a wire splicing
tool which will be found useful. The de-

[ — Q
Three-Wire Splice

vice ig used in making a three-wire connee-
tion—Contributed by W. H. Cunard, Ever-
ett, Pa.

il .
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JIG FOR BORING WRIST-PIN HOLE
IN GASOLINE PISTON

The parts of this jig or fixture are as fol-
lows: D iz g boss threaded to fit the lathe
nose: DD are cast on to the ends of X; CC
are clamps secured by holts EE.

In using, the fixture is screwed on the
lathe spindie, when the trunk piston, A,
may be very easily set in position for bor-

Ne [{e
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O =le
SIDE VIEW FRONT VIEW.
ing the wrist-pin hole. Many sizes of pis-
tons may be machined by the use of one of
these jigs, and when well made, they pro-
duce very accurate work.—Contributed by
E. M. Davids, Los Angeles, Cal.
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USEFUL ARTICLES MADE OF
WROUGHT-IRON PIPE

Pipe amd fittings can often be used to
advantage by the tradesman in constructing
articles needed about
his work which must
e both  light and
strong. says the Metal
Worker. Nearly every
workman can consiruct
these  various articles
according to his indi-
vidual requirements
and perhaps improve
upon  them. Those
ghiown here are in the
nature of suggestions
of the adaptability of
the material.

A short ladder made
of %-in. lron plpe, con-
nected by T's, elbows
and unions is shown In
Fig. 1. The Iadder is so constructed that it
can readily be taken through small places,
as to Inspect tanks in atties, or conveying
in a vehicle, such as an open buggy, the
uniong being placed in the middle. It has
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looks on the top so that it may be hooked
over the side of a tank.

The ralling shown In Fig. 2 ig made of
1%-in, pipe. Special railing fittings are used
in screwing up the wvertical posts with

threads and the side rods are connected by
rivets. A post iz held to the floor by one-
half of a flange union and an ornamental cap
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surmounts the top of each post. The railing
iz both substantial and neat and may be
changed and adapted to almost any require-
ment.

Five pieces of 14-in. pipe, two elbows and
a T were used to make the horse for a
drafting table shown at Fig. 3. The device
is sight and adjustment 1s made by moving
the middle leg backward or forward, It
may be taken apart and set up at another
point, if desired at any tlme,

i

HOW TO TELL STEEL PIPE FROI
IRON PIPE

It is =0 often & fMicult for users of pipe
to distinguizh fron pipe from steel that a
few hints on the subject may be found
helpfui. The seale on steel pipe Is very
light and has the appearance of small blis-
ters or bunbbles; the surface underneath be-
ing smooth and rather white; on iron pipe
the scale is heavy and rough. Steel pipe sel-
dom breaks when flattened, Dbut when it
does break the grain iz very fine; whereas
the fiber of iron is long and when the pipe
breaks, as it readily does in the flattening
test, the fracture is rough, Steel pipe is
soft and tough, says Domestic Engineering,
and when it is threaded, the threads do not
break, but tear off. It requires very sharp
dies to cut the threads on steel pipe sue-
cessfully, and a blunt die which might be
used with satisfactory results on iron pipe,
will tear the threads on steel pipe, because
of the softness of the metal.

e

DETERIORATION IN GRATES

The principal eause which contributes to
the ropid burning out of the grate bars in a
bolier is the actlon of the furnace heat,
witleh will in time destroy any set of grates,
but the want of a proper flow of air through
the grates will cavse overheating whether it
oceurs through teo little air-space in the
grates themselves, or by these spaces Dbe-
coming obstructed through any cause, thus
preventing the cooling effect of the air on
its passage to the fire. Another reason is
found in the impurities of the coal, and es-
pecially in the chemical ecombinations of
sulphur and iron, which impurities are found
in more or less quantity in all coals, The
Practical Engineer sayvs any coal which
forms an easily fused chnker will injurious-
Iy affect the grates.
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HOW TO REMOVE GALVANIZED
COATING

The coating should be burned off, and if
the galvanized parts are to be welded, the
heat for welding can be obtained at the same
time. Heat the pipe or iron to a white heat
and use only plain, clean sand. After pre-
paring one end for welding, says a corre-
gpondent of the Amerlean Blacksmith, plug
the opposite end so a8 not to burn the

pipe.

il

HOW TO MAKE A PORTABLE
SCAFFOLD BRACKET

A pailr of portable scaffold Dbrackets
which ean easily be stored out of the way
will be found a great convenience by the
tradesman who only needs them occasion-
ally and wusually borrows them at such
times of a carpenter. The bracket shown

aman ag”

Fig. 1
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in the sketehies takes but a  few  hours’
work to construet and may be readily set
up on the work, says the Metal Worker.
To make the bracket use a 2x4 stick 36
in. long for the upright, and for the brack-
et a 2x4 stick 48 in. long. Place the longer
piece on top of the shorter, as in Fig. 1,
and spike them together with two 20-
penny nails, driving the nails in as near

the outside as possible. Bore a 7%-in. hole
in the short piece, directly under the top
piece, as in Fig. 2, and pass an iron hook,
Flg. 3, through the hole. The hook should
be made of 3j-in. bar iron, 9 in. long amd
drilled for two 8&-in. holts. Make the hook
part 2 in. long and bolt it directly to the

741

top bracket, as shown in Fig. 4, allowing
the hook part to extend about an inch from
the back. With 10-penny nails attach 1x6-
in. diagonal pieces near both ends of the

bracket, nailing securely, and the device is
then complete, as in Fig. 5.

In fastening the bracket on a bullding,
cut a hole 1 in. wide and 8 in. high into
the sheathing close to the stud. The bracket
can be unhooked easily from this position.
The deviee will be found both cheap and
light and also a time-saver,
—————

KEEP OIL OUT OF BOILERS AND
FEED WATER HEATERS

Many boiler experts insist that oil or
grease inside a boiler or heating surface is
far worse than the ordinary seale deposited
from the water, in cutting off heat from
the water and overheating the boiler plate.

Tests have been made to show this, says
a writer in Page's Weekly, When the tem-
perature of the water was made to rise rap-
idly in a clean boiler, the difference in tem-
perature between the boiler plate and the
water did not increase at the same rate,
showing that the heat passed through the
waler nearly as fast as received. With a
very high evaporation of steam per hour in
a clean boiler there was little danger of
overheating the metal. But covering the
Inner surface of the metal with a thin layer
of heavy mineral ofl and evaporating about
as much steam as in the first place, the fire
side of the hoiler plate was 392° hotter than
the water side. The plate itself must have
stood a temperature of about 630° F., at
which iron and mild steel weanken and are
easily broken. Any flaw in the plate would
of course add to the danger.

Hence for safety and economy, when ex-
hanst steam is mixed with the feed water,
use feed water heaters in which the steam
iz on one side of the tubez and the water
to be heated on the other, if possible,



742

DRILLS SHARPENED BY POWER
MACHINES

Cost of Sharpening Greatly Reduceds<No Longer
MNecessary to Upset a Half-Foot of Stock.

The sharpening of drills by machine is
rapidly superseding the old practice of
sharpening by hand, not merely becaunse it
is easier, but because of the great economy
thereby effected. Various methiods of sharp-
ening were formerly in use in mines, says
T. H. Proske, in the Mining and Sclentifie
I'ress, and all were laborious and expensive,
Usually the cross bit, which took the place
of the single bit in the modern air deill from
the first, was upset to twice its normal size
for from 6 to 8 in. at one end in order to
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Trpe of deill uweed In Rocky mountaln mining districts. Cross-
formed bar welded onto octagon bar; shank forged to amall bushing.

[

Type of drill need in Michigan copper and lron mines, [,mg_l:m.
upsei io bolt apectting machine from octagon bar.

= 1

Type of drill s made with a Power Drill Sharpener. Cross upset
B e B 0 i Sk Sk
nag elu it .

perper) Jiode h%tn - mg.dm wlice o r & most economi

bave a long stock to use in redressing the
bit. When this upset portion was worked
down, the bar wins again upset.

In some Michigan mines a bolt-upsetting
machine was installed to do this upsetting,
but the expense was prohibitive of this prae-
tice Decoming genceral.  Then stecl-makers
began to manufacture cross-formed hars of
eteel whichh were ocut into  the requlired
lengths to be welded in the bavs, This prac-
tice i=s general in Rocky mountain mining
distriets, and while somewhat cheaper, is
siill expensive. .

Until the advent of power drill sharpen-
ing machines it is said that no two mines

-used the =ame kind of deill, There was no
economy in the gauge nsed. Often the
starter drill would Tw 314 in. wide and drop
14 in. in gauge for each successive length,
Out of this c¢chaos the machine method
brought system. It was determined that for
114 in. powder, o 1 7-16 in. hole at the bot-
tom is sufficiently large; that the strength
of the powder can be increased more cheaply
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than the size of the hole, and that the
gnuge should not vary more than 1 in. Sup-
posing a 9-ft, hole were to be put down with
four lengths of drills, the sizes would bhe
ag follows: Starter, 1Y in. wide; sueces-
sive lengths, 1% in., 1% in, and 13§ in. wide,
regpectively.

A 3-In. cross i sufficient where the ma-
chine is used and the sharpener will forge
the eross and bLit on the end of the bar
withonut hand labor. One man using such a
machine ean sharpen from 200 to 300 per
cont more drills than he ean sharpen by
hand.

i sl

SOME GOOD RECIPES FOR CEMENT
FOR LEATHER BELTS

(1) Soften equal parts of good hide glue
and Ameriean isinglass in water for 10
hoursg. Then boil it with pure fannin until
the mass is sticky. Roughen the surface of
tue Lelt joints and apply the cement hot.

(2) Digest 1 kg of finely shredded gutta
percha over o water bath with 10 kg, ben-
zol until thorouzhly dizsolved, then stir in
2 ke of linseed oil varnish.

{(3) Dizsolve completely 1% kg finely
shredded indin rubber in 10 kg, of earbon
bisulphide Ly bheating and while still hot add
1 kg. shellae and 1 kg turpentine. Heat
again until the last two ingredients are dis-
rolved.

(4) Dissolve at a moderate heat 1 kg, best
rlue In 1'% ke of water and thicken to the
consistenc - of syrup. While this mass is
hict stir in 100 gm. of thick turpentine and
5 rr. carbolic acid, Pour the mixtuare into
flat tin pans to ecool: cut it Inte pieces and
dey it in the aiv. To use, make the cement
Hguid with a little vinegar, apply to the
joint with a Dbrush; place the two ends of
the joint together and press between two
iron plates heated to a temperature of 56° F.

——————————

PAINTED PAPER FOR STEEL

Steel surfaces may be protected with ex-
cellent results by covering them  with
painted paper. The method employed is to
flrst cleaa the steel in the ordinary way and
then put on a single coat of a very sticky
substance, upon which paraffined paper is
next laid. Any color palnt desired wmay be
used for painting over the paper. Holes cut
in the paper allow the rivet heads to pass
through and the heads are then covered
with caps of the paper and painted also.
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HOW TO MAKE A SMALL AIR
COMPRESSOR

Anyone possesging, or able to obtain an old
bieyele pump can, without much difficulty,
make a small air compressor which will
pump & bleyele tire or run a toy steam en-
eine., The next thing necesgary is a pulley
about 8 or 9 in. in diameter and 2 in. thick.

Mount this pulley on a piece of 14- or 14-in.
steel rod for a shaft. Bend about 2 in. of
one end of the shaft at a rvight angle and
force the rod through a hole in the center

P
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Alr Compressor Made of a Bicycle Pump.

of the pulley, hammer it into the wood and
fasten It with a staple,

Remove the handle from the bicycle pamp,
heat the end of the piston rod to a bhright
glow and hammer it flat, Drill a hoele in
the flat part large enongh for a nail to puass
throngh easily. 7To the foot-piece on the
bottom of the pump solder a hinge and then
serew the loose part of the hinge to the
haseboard which is construeted as shown in
the ilnstration.

Tn putting the compressor together mount
the shaft of the pulley on pieces of sheet
brass having holes drilled to make an easy
fit. These pieces of sheet brass should be
screwed fast in a hole In one end of a 2 x 4
in. timber 2 ft. long. Nail the end of the
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piston rod, through the hole drilled, to the
pulley and belt whatever means of generat-
ing power you may have to the air com-
pressor which is  now complete. A small
eleotric motor will work the apparatus niee-
Iy for pumping bicycle tires or other waork
of that nature—Contributed by E. H. Klip-
stein, Fast Orange, New Jersey.

CASTING ALUMINUM FOR PATTERN
WORK

{asting aluminum for pattern work is a
matter that is constantly assuming greater
importance, says the Mechanical World, and
there is a demand for general information
on the subject. It is important to make the
mould suited to the casting. For instance,
a plain bar can be molded up as hard as
may be, and if well vented, will come out
perfect. On the other hand, a thin ring,
unless molded up soft enough to allow the
metal to compress it, will be sure to tear
apart. Hence, wherever the metal is to
inclose the sand, this must be left as soft
as possible, to allow for compression during
the cooling of the casting. Ram the sand
as little as possible, use as dry as possible,
vent freely, and you are pretty safe.
Aluminum is quite brittle at the eritieal
temperature, hence the least strain at that
time injures it. Cores should be soft, and
coated with graphite, The sand should be
new, and while no facing is necessary, a
good dusting with soapstone can be recom-
mended. The slicking tool should never be
used on a mold

Melt the aluminum in a plumbago cruci-
ble, previously rubbed up with graphite.
When the metal iz melted, it shounld be
poured at once. Gates gshould be wide, and
of a generous area. Big feeder heads are
not advisable, as they do not feed, but
rather draw away the metal from the cast-
ing. The metal should not e too hot, a
good claret color Is sufficient, when ol
gserved by putting aside the gkin with a
stick. Fluxes are unnecessary; occasion-
ally, however, cryolite may be uzed to ad-
vantage., All sodium salts ghould be kept
away. 2Zinc can be added, though the
metal should not be sold as an aluminum
pasting.  Up to 15 per cent can g uzed
gafely. Tin also ghould not be added to the
aluminum.

o o
e

Bristles may he stiffened hy immersing
them in cold alum water for a short time.
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HOW TO MAKE AN ELECTRIC ALARM ATTACHMENT
FOR AN ALARM CLOCK

Make a baseboard for this device about
10 in. long by 6 In. wide at the center, with
an upright C, extending upward to ahout
the alarm key of the clock.

the height of

B llarm clock
ra

Ardd dare wire

the two bare wires together forming a eir-
cuit whiech will set the electrie hell ringing.
The wires will untwist when the alarm is
again wound up, and the electric bell will

Topliew

réves
£ ftja]r]s ff
A
Shows fow ctrcuit s closedd
'
_ = 7y, [,
N34 bare wire
b '~
Llarm l?‘facf

R A A o e e R

Sede View

On top of the upright fasten a small plece
of wood to form a T, and fasten a similar
piece on the alarm key, as at A in the sketch.
Connect these two pieces A and B with two
pieces of No. 24 bare copper wire and carry
the wires on to form connections, one going
through the batteries to one terminal of
the bell, and the other passing direetly to
the other terminal.

The apparatus will then be ln working
order. Sct the alarm in the usaal way.
When it goes off, the turning key will twist

ring until this operation
Contributed by W. I
Pa.

iz performed.—
Slattery, Emsworth,

—_—— —p———

CEMENT FOR STEAM PIPES

Rub as fine as possible, litharge, 2 parts;
powdered slaked lime, 2 parts; sand, 1 part.
Mix the mass with a sufficient quantity of
Lot linsecd-oil varnish to form a stiff paste.
Use the eement while fresh and warm.—
Contributed by B. Lindemann, Boulder, Colo.
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HOW TO FILTER WATER FROM
GASOLINE

Fine wire gauze will not remove water,
but if a chamois skin pocket be carried by a
gauze on either side and placed between the
gasoline tank and the earburetter, all dirt
and water will be removed, says the Motor

= msmrﬂf e
FLOATING

Fig. 1.

Age. The arrangement should be on the
order of the device sbown In Figz. 1, so that
the water may settle into a separator, and
v drained off. The =eparator should be
about 4 in, long and 2 in. in diameter.
If this is drained each day no water will
reach the carburetter unless the chamber
becomes filled, which could only e ocea-
sioned by rain entering the fuel tank as the
gasoline itself of a day’s usage would not

T
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contain that quantity. The strainer placed
between the tank and the carburetter is
better than one placed at the tank, for the
reason that in the latter dirt and water
would be foreed through the tank strainers
by the impact and weight of the fuel enter-
ing, while in a strainer placed between the
tank and the carburetter the fuel is strained
slowly, in fact as slowly ag it s used. A
first-class water separating strainer is shown
in Fig. 2. At the bottom of the separating
chamber is a needle valve. On this valve
is a metallic float of such a weight as to
gink in gasoline and just fleat in waler.
When the chamber 1z filled with gasoline
the valve is seated, but as soon as water
colleets the float Is lifted, opening the valve
and letting the water fow out until the gas-
oline comes to such a level that the vnh:n
seats. The deviee has the gauze and chamois
strainer.

HOW TO PILE RA[LRUAD TIES

The proper method of piling railrond ties
ie shown in the accompanying illnstration.
Each pile contains either 25 or 50 ties built
up in alternate courses of two and seven,

B 1N B OEY B

The Way to Pile Railroad Ties

Two ties are first 1aid on the ground some
distance apart, then seven others are placed
across these and so on to the top, where
the last course is laid to form a watershed.

il .
i

HEAT-RESISTING CETIENTS

1. For cementing joints. Make into a
thick paste, asbestos powder and liguid sili-
cate of soda. This cement will withstand
n very high temperature.

9. For stoves and ranges. Use fire clay
and a solution of silicate of =oda.

2 The following cement will resist white
heat: Pulverized clay, 4 parts; plumbago,
2 parts: iron filings, free from oxide, 2
parts; peroxide of manganese, 1 part; borax,
14, part; sea-salt, 14 part; mix with water
to a thick paste and use immediately. Heat
gradually till it comes nearly to a white
leat. This ceneut is recommended by the
Monumental News,
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HOW TO PAINT CEMENT FLOORS

In order to roughen the surface of the
floor so thatl the paint will hold on well and

alzo to change any caustic lime contained

in the coement into barinless sulphate of
lime, the floor should frst be treated with
a wash, If it is only a few months old, a

wash consizting of 12 fluid ounees of vitriol
and one zallon of water mixed in an earth-
en or glisgs vesel, allowed to cool, and then
applied with a large fiber brush or o swab
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parts by measure with hard drying floor
varnish of approved quality,”

On cement floors thus treated the paint
will wear well even in engine rooms and
machine shops where oil is apt to be spilled
over it

——

HEATING TIRES WITH CRUDE OIL

The illustration shows an apparatus used
for heating locomotive tires with erude oil
as g fuel. With this process it takes only

made of eotton waste, will prodoee the de-  about six minutes to heat one tire, about
gired resulis, two gallons of oil being used.
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Heating Locomotive Tires With Crode 0Ol

After the wash has heon on 24 hours ap-
ply a priming of woll-settled and well-aged
raw linsead oil amd let stand for o week.
Then apply a coat of good linseed oil paint,
preferably with a pure Iead and zine base,
Rub in well and finish with a bhard dreyving
flcor paint of the grade used on ferey hoats,
says the Painters” Magazine, and adids:

“If sueh a Aoor palnt Is to be of lead
color or spruce color, it Is best made on a
hase of equal parts of lead amd zine in oil,
thinned with cqual parts of turpentine and
japan to brushing consi=tency, tinted to
suit reguirements, and then mixed equal

The methad of using the apparatus is
very simple, If a tire is to be beated, the
wheel Iz jacked up for several inches off
the gronnd, then the sheet metal hoods are
placed all the way around the tire, leaving
but n small space at the bottom for the
burner to be inserted. A plece of lighted
waste is then placed directly in front of
the Imrner and the ofl and air turned on,
tive ameunt of each being determined by the
operator,

The construction of this device Is both
cheap and simple. For the oil tank an old
air-drum off o locomotive may be used.
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Detail of Oil Burner for Heating Tires

The burner is connected to the tank by two
hose pipes each about 30 It long.  Ooly
aliout 60 to 80 b, air preszore is reqguirved
to operate the burner.

This tire heater is in use in several rail-

JUINT

In rooms where there is so much damp-
ness and steam that rubber belts are affect-
ed thereby and come off, canvas belts can
e substituted and will be foumd to work
very well, snys the I'ractical Engincer.

These belts may be memded in the fol-
lowing manner: Tlace o tin template, have-
ing holes the right distanee from the sides
and ends, on the end of the belt, square it
off, mark the holes and punch them with a

roaidl shiops abont the country amd  has
proved  wvery satlsfactory as g gquick and
cheap method of removing and setting tives,
—~Contribmnted by G, E. Baldwin, €24 D 5t
San Bernardino, Cal.
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Brur Lacr
Making a Canvas Belt Joint

long pin Laving a tapered point. This pin
ig= Detter than o beit puncl, as the punch
euts away aml weakens the belt and the
hook will pull out. Use a hook with a good,
and gquick point, Tt i= a good idea to keep
templates for different-sized Dbelts on hand.
The wide ones should have more holes,

SUBSTITUTE FOR PURPLE LAKE

Marple paint is so rarvely used that it
does not pay the average painter to buy
n can of parple lake when be needs but o
little. If bhe will add just a tounch of ullra-
marine or cohalt to hig earmine and glaze
as for carmioe, or, add a touch of Prus-
gian blue to the ground and glaze with
clear ecarmine, the results will be satisfac-
tory.—From John L. Whiting & Son's Book,
“What Else to Do

e .

The amount of Portland cement used in
this country doubles about onee in four’
years.,  Last year it amounted {o more than
23,000,000 bLbls,




748 POPULAR MECHANICS.

MADE A YISE OF A DOOR

When a vise is not handy, and one 1s not
strong enough to hold the work with his
bands, the following kink may be found
useful:

A gardener who was repairing a lot of
old bose and whose only sultable tool was a

©)
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Litilizing the Door as a Vise

wrench, could not get the old couplings
apart. Ile asked me to hold it for him, but
I could mnot. Instead, I opened the barn
door and through the crack between the
door and the side of the casement on which
it was hung pushed a piece of hose up to
the coupling. Then pushed the door to, and
while the gardener held it, I unscrewed the
nut by means of the wrench.,. There are
many articles that could be held in this
manner.—Contributed by Thiede of Colorado.

—

HOME-TTIADE CROSSHEAD PIN
OILER

A very satisfactory crosshead pin oiler
may be made like the one shown in the il-
lustration. A correspondent of the Natlonal
Engineer =says he applied such an one to a
vertical engine several years ago and it is
gtill doing good work.

The deviee consizts of an oil cup, A; a
piece of 14-in, pipe, B; a plece of 3g-in.
pipe, C; and a 3%-in, elbow and nipple D,
The outer end (E) of the pin iz tapped
with a %-in. pipe thread, and the oil duct
is drilled as shown at F.

The eap i stationary and is fastened to
the front of the cylinder or engine frame
by a bracket over the center of the elbow
D. The shank of the eup iz drilled and
tapped for l4-in. pipe, into which is screwed

the pipe B, which telescopes the 3-in.
pipe C,

To determine the height at which to place
the cup, place the engine on upper center
(vertieal englne) and place the end of
shank of cup the length of the engine
stroke, plus at least 2 in. above the face of
elbow D,

To determine the length of the 1&-in. pipe,
place engine on upper center and cut pipe
long enough to reach within 14-in, of shank
of cup, when screwed into elbow D. The
conter of the elbow I must e plumb un-
der the center of the cup A, thereby allow-
ing pipe C to travel up and down outside
of pipe B without touching it at any peint.

Only one oilway should be cut in the top

i
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Home-Made Crosshead Pin Oller

crogshead pin brass and it should extend
lengthwise to within an eizhth of an inch
of each end. Always have the oil duoect at
the top of the pin, and always be careful
not to turn the pin while tightening the nut,
if there iz no means provided for holding
it in position.

<4 + -

Castor oil is an excellent preservative for
leather belts and rats will never touch helts
treated with it. Apply the oll warm.
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A POWER TRANSMISSION KINK

The accompanying diagram is a plan sub-
mitted by C. .J. Case, of Johnsonburg, Pa.,
showing how he suceeeded in runming o
machine requiring 40 hp. in the opposite
direction from the line shaft, without cross-
ing the belting. The back of the DLelt runs
on the driven pulley. The speed maintained
was 192 r. p. m. The direction in which
cach pulley revoived is indicated by arrows.

WRITING DETAILS ON BLUEPRINTS

A solution of 75 gr. of potassinm oxalate
diszolved in one ounce of water is excellent
for writing details on blueprints. The fluid
should be applied with a pen or fine brush,
and may be thickened with gum, if nec-
eggary. It removes the blue ground of the
drawing very rapidly, but the paper should
be wasghed well afterwards or the blue will
reappear, and the writing become obscured.
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Rﬂnninz a Machine the Opposite from Line Shaft Without Crossing the Belt

TO EMPTY GAS'DLINE FROI"[
BARRELS

The best method is to syphon the gaso-
line out with o rubber hose. savs a corre-
spondent of the Engineers' Review., To
gtart the flow of the gasoline, pass a string
a few inches longer than the hose through

the ]Jl‘.l:‘il"' by
one  end.

means of a plhumnet tied fo
To the other end tie a Iuneh
of rage. Push these into the end of the
hosge, poke the hose rag end first into the
harrel to its lowest point, hold the hose
in plice with one hand and pull on the
string with the other. When the rags
come ont, the gasoline will follow,
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TWISTING A «TIcINTIRE JOINT” IN

UGERMANY
American linemen use only a pair of
pocket pliers for twisting up a Mcelntire

joint, says the American Telephone Journal,
but in Germany the linemen have a pair of
clamps especially for the purpose. Thesoe

How Germans Twist a Mcintire

clamps resemble nut  erackers  somewhat,
but have a number of slots fitting the dif-
ferent sizes of MMelntire joinits it may be
necessary to make, Each elomp has a
handle and a set serew by means of which
its jaws are fastened about the sleeve to be
twisted. With the gleeve in position and
the two clamps applied the joint is made by
revolving the handles in opposite directions.

. o

AN EMERGENCY WATER FEED

The shop was away out In the woods: the
boller an upright and the engine a 5x12-In,
The injector went all to pieces one afternoon
and they had no pump. Most people would
have shnut down and waited till a new in-
jector could be telegraphed for and recelved.
Thiz i= what the engineer (kl. There was a
plece of five-inel gaspipe under the henclh;
it happened to be about three feet long and
threaded at each end. Caps were screwed
on and one end connected by way of a one-
ineh pipe to the feed-pipe. This one-inch
pipe was long enough to raise the five-inch
lenzth above the top of the boiler. The up-
per end was provided with a short length of
one-inch pipe provided with o globe valve
and ending in a funnel. This end was also
connected with the stenm space by a half-
inch pipe ranning into the hole lately oceu-
pied by the third water-zauge cock. The
ghop started at seven the next morning and
for four days that boiler was fed by gravity.
The valve in the steam pipe and in the one-
inch pipe below the five-inch picce would he
closed; the big pipe filled thirough the fun-
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nel; its valve would then be shuot, the others
opened and down would go the water into
the boiler, Of course it made hard work
lugging water up a ladder in pails all day,
but the engine kept turning.

- o

GLUES FOR RESISTING DAMP

1. Prepare ordinary glus with boiled lin-
secd oil.

2. Melt 1 1h. glue in 2 qt. skimmed millk;
shellae, 4 oxz.: borax, 1 ox. Boil in a lttle
witer and concentrate to a paste by heat.

——————— —

TO MAKE PAINT ADHERE TO GAL-
. YANIZED IRON

In painting salvanized iron apply first a
solution of ammonin water, using a white-
wash brush to put it on with, Allow this
to dry before applying the paint, says a cor-
respondent of the Metal Worker, and there
will e no difficulty about the paint adher-
ing ito ithe iron.

R

HOW TO MAKE A HOE FOR THE
FIRE-ROOM

A hoe much hetter adapted to the dimen-
sions of the boller and the kind of flre ecar-
rieet  can be made at  home rather than
bought, snys Power, To make such a hoe,
rivet a #-in. malleable railing fange on to
u piece of jron, 3-16x614x13 in. Screw In a

b=

Hoe for Fire-Room
ece of pipe of the proper length, and fit
the other end of the pipe with a piece of
iron bent as shown in the [Hustration, This
can he put on by means of a reducing
coupling.

—

A machine for keeping the smoke tubes
of marine or stationary boilers free of soot
has recently been  invented. Hitherto the
tubes have been swept out about every
seven days: by means of the new deviee the
retarders in the tulbes which break up gases
on thelr way through the tubes are rotated
by a handle on the outside. The operation
Is 80 simple that it can be performed every
few hours, giving an economical result in
the coal consumption,
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TOOL FOR USE IN LACING BELTING

A very handy tool for use in lacing belting
vonsists of a pair of ordinary pliers having
one end marde Into a hook for use in taking
out old belts, which is usually very diffienlt,
and the other sharpened to a point like an
awl, so that, should the holes in the new
belting be a trifle too small they can be
punched to suit. The plers are used to grab
the lace when it is started. In s=tretehing
bolting #ilk or any cloth, the pliers, having
the nose ground thin, are very handy for
holding the cloth while tacking or nailing,

Handy for Lacing Belts

The pliers may be used alzo for eniting
wires, or cutting wire nnils shorter when
the right size is not on hand—Contributed
by J. F. Gunsolley, Independence, Mo.

A GOOD METHOD OF REPAIRING

Cut up into tiny bits a 1l-in. square
picce of red rubber, put it into a bottle,
pour a teaspoonful of chloroform on it, and
cork it up tightly. Let stand for ten min-
utes, when it will be melted sufficlently for
use,

Cut a piece of rubber dam econsiderably
larger than the place to be mended, and if
the hole is large take a few stitches in if.
Wet the impalred article with chlorolform
and as quickly as possible apply a layver of
the melted rubber over as large a swrface
ag the piece of dam youn have ent. Ulse a
gimall stick for applying the melted rubber.
Wet the dnm with chloroform and stick it
pn.  If the hole i very bad, a second piece
of the dam and more of the melted rubber
may be uged. Five cents” worth each of the
rid rubber and the dam will suffice and the
remainder of the melted rabler may De
naed again Ly adding chloroform.

ik e

The little kink that saves you trouble and
labor every day or week would help the
other mechanie, too, if he but knew it. Send
us a rough sketeh and brief description.
This department Is for men of every craft,
and that includes you.
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GASLIGHT FLASH SIGNS FOR
SHOW WINDOWS

Flash signs for show windows using gas
ingtead of electriclty may be fitted up so
satisfactorily that the effect produced Is
guite the equal of that produced by the
electric flash sigo, says a correspondent of
the Acetylene Journal.

L]

A diaphragm having o varying pressure
upon it regnlates  the flow of the gas,
When enough gas for a flash has entered
the pipe, the diaphragin s foreed up and
auntomatically works a plug in a supply pipe.
By this means o small quantity of the gas
is let into the lamps nt regular intervals,
makes for an instant a flash of bright light
and then goes ont, except the little point of
light which keeps the hurner going,

Thi illustration showsz how the raslight
flash signs are managed abroad. The lower
parrt of the letter is hinged ot the bottom
and cach letter i8 o gheet iron lantern with
n reflecting hack wall and fitted inside with
an incandescent lamp.  The front of the
lantern i= of opal glazs to show uap the
characters.  To prevent overheating and
undue action of the wimd, the alr currents
are carefully caleulated,  Clockwork regu-
lates the flow which acts upon the gas sup-
ply to ecach letter, and each letter has a
separate oatlet, all being controtled by the
rotation of the snme cylinder,

The econsmmption of coal gas per letier is
about half the full consmnption of the In-
istulescent hurner used, and for ten letfers,
ten ineandesceent burners are enough, with
a consnpmption of about 4.5 cubie feet each

that is, ahout 2.25 eubie feet of coal Las
each in actaal uze, while with electricity
122 lamps of five candles each would he
rivpuived.  To compute g corresponding use
of acetyvlene is easy. The cost with pas is
about one-eighth that of electricity for the
BaIe purposse,

(las Flash Light for Signs
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A ROPE SWIVEL FOR A WELL
DRILLER

Take a 114-in. eross and run a 1-in. nipple
through from top to bottom. Serew 1Y4-in.
pipe in the top and saw off flush with cross

Making a Rope Swivel

for swivel surface., Screw two lock nuts
or one old coupling on the top of the 1-in.
nipple and a coupling on the bottom for a
1-in. drill rod. Bend a plece of %-in. solld
iron to the required shape for a ball and put
the ends in the sides of the cross as shown
In the illustration.—Contributed by N, G,
Hall, Parker, 8. D.

-
- -

HANDY BOX RACK

Any one who has a large and varied col-
lection of small sin such as nuts, bolts,
screws, washers, ete, will find a handy
method of keeping them by
using  old  clgar bhoxes. A
label should he pasted on
encly hox naming the con-
tents,  Then by using long
naiis  driven into the wall
above the hench the bhoxes
can be arranged in oo con-
venient order, The plan
saves both time and supplles,
hesides giving a greatly im-
proved appoarance  to the
aee,

e

A mixture of 1 part piteh, 1 part resin

and 1 part plaster of paris is =aid to be a
good cement for coating acid troughsa,

POPULAR MECHANICS,

HOW TO REMEDY A «SQUEAKY”
WHISTLE

In a plant where the whistle squeaked it
was found that water settling in a corner
of the piping (E in the sketch), caused the
trouble. A plan of the old piping is shown
by the dotied lines in the sketrh. To rem-
edy the trouble two 45-degree  elbows
and two nipples were used as shown so that
there was no pocket for the water to settle

To Keep a Whistle from Sgueaking

in, says the Practical Engineer, Others an-
noyed in this way, may, on investigation,
be able to apply o like remedy.

-

Weak sulphuriec or hydroehlorie aeid in
the proportion of one part of aecid to =ix to
ten parts of water is excellent for remov-
ing eMorescence from artificial stone, Sermb
the facing of the stone with the Jiguld
thorougzhly.

—_—ai——————————

To harden plaster of parls quiekly, add
powdered alum to the plaster water., This
iz better than salt for the purpose.

il

WE HAVE A PROPOSITION FOR JUST
ONE REALLY ALIVE MAN IN EVERY SHOP
WHERE WE ARE NOT ALREADY REPRE-
SENTED.
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MECHANICS FOR

YOUNG AMERICA

HOW TO MAKE A TURBINE ENGINE

By A. L. Burkhart

In the following article is deseribed a ma-
chine which anyone can make, and which
will be very interesting, as well as useful.
It ean e made without the uge of a lathe,
or other tools usually out of reach of the

&

"

" Ty -
Fig. 1

amatear mechanie. It is neat and efficient,
and a model for speed and power., Dabbitt
metal is the material used in its construction,
heing cast in woosden molds, The casing
for the wheel Is east in halves—a fact which
must be kept in mind,

First, procure a planed pine board 1x12 in.
by 12 ft. long. Cut eoff =ix pieces 12 in.
guare, amd, with a compass saw, cuft out
one piece as ghown in Fig. 1, following the
dotted lines, leaving the lug o, and the pro-
jections B and b to be cut out with a pocket-
knife. Make the lug a 4 in. deep, and the
projectiona B, b, 14 in. deep. The entire cut
should be slizhtly beveled,

Xow take another piece of wood, and cut
out a2 wheel, ns shown In Fig. 2. This alzo
should Dbe slightly beveled. When It is
finighed, place it on one of the square pieces
of wood, with the largest side down, then
place the square piece out of which Fig. 1
was ent, around the wheel, with the open
glide down. (We shall eall that side of a
mold out of which a casting iz drawn, the
“open’” side.) Place it go that it i2 even at
the edge with the under square piece and

place the wheel zo that the space between
the wheel and the other piece of wood is an
even ¥ in. all the way aroumwd. Then nail
the wheel down firmly, and tack the other
piece slightly,

Procure a thin board 1] in, thick, and cot
it onut as shown in Flg 3: then nail it, with
ping or small nails, on the center of one of
the sguare picees of wood.  Fit this to the
two picees just finishad, with the thin wheel
down—but first boring a #.-in. hole 3} in,
deep, in the center of it; and boring a %-1n.
hole entirely through at the same place.
Now put meld XNo. 1 (for that iz what we
shall eall this mald) in a vize, and bore six
14-in. holes through it. De carveful to keep
these holes well out in the solid part, as

"

L
Crid
x

|
=
..________________I'_,..--' ¥

S e

~

Fig. 2

shown by the black dots in Fig. 1. Take
the mold apart, amnd elean all the shavings
ont of it; then bolt it together, and lay it
away to dry.

Now take another of the 12-in. square
pleces of wood, and et it out ns shown in
Fig. 4, slightly beveled., After it iz finished,
place it between two of the 12-in.-square
pieces of wood, one of which should have a
&-in. hole bored through ite center. Then
bolt together wilh =Ix 34-in. bolis, as shown
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by the black dots in Fig. 4, and lay it away
to dry. This is Mold No. 2.

Now take Mold No. 1; see that the bolts
are all tight; lay it on a level place, and
pour babbitt metal into it, until it is full.
Let it stand for half an bhour, then loosen
the bolts and remove the ecasting.

Now cut out one of the 12-In.-square
pieces of wood az shown in Fig. 5. This is
the same as Fig. 1, only the one is left-hand-
ed, the other right-handed. Put this together
in AMold XNo. 1, instead of the right-handed
piece; and run in babbitt metal again., The
casting thus made will face together with
the casting previously made,

Pour metal into Mold XNo. 2. This will
cast a paddle-wheel, which iz intended to
turn inside of the casting already made,

If there should happen to be any holeg or
gpots, where the casting did not fill out, fill
them by placing a small piece of wood with
a heole in It, over the defectlve part, and
pouring metal in to fill it up.

If you cannot obtain the use of n drill
press, take an ordinarvy brace, fasten a 3§-in,

Using the Brace

drill in it, and bore a hole through the end
of o strip about 16 in. long and 2 in. wide;
put the top of the brace through this hole,
and fastzn the other end of the strip to a
benel, s shown in illustration. Find the
center of the paddle-wheel, place it under
the drill, true it up with a square; and «drill
it entirely through. Find the centers of the
insgides of the other two ecastings, and drill
them in the same manner,

A piece of mild steel 5 In. long, and 3§ in.
in dinmeter must now be obtained. This is
*for a shaft. Commeneing 114 in. from the
one end, file the shaft off fat for a distaneo
of 1 in. Then eyt a slot in the paddle-wheel,
and place the shaft inside of the paddle-
wheel, with the flat part of the shaft turned
to face the slot in the wheel, Pour metal
into the slot to key the wheel on to the
sghaft.

The paddle-wheel is now ready to he fitted
inside of the easing. Tt may De necessary
to file some of the ends off the paddles, in
order to let the paddle-wheel go into the

72"
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Fig. 3
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Fig. 4
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casing. After it is fitted in, so that it will
turn easily, place the entire machine in a
vise, and bore three 35-in. holes, one in the
lug, one in the projections, B, b, amd the
other in the base, as shown by the black
dots in Fig. 6. Also bore the port-lole in
projection B, and the exhaust hole in pro-
jection b, and two 14-in, holes at 4, d, Fig, 6,
Cut out a piece of gasket and it it between
the fwo castings. Then bolt the castings
together, screw down, and conpect to the
boiler,

The reader must either east a pualley out
of babblitt metal, or clse zo to a1 machinist
nmd get a collar turned, with 8 boss and a
got serew, and with three samall gerew holes
around the edge. Cut @ small wooden wheel

Enlrance of

"\ Outist of stiam

Diagram of complete maching
Fig. o

ont of wood; screw the collar fast to it;
fasten it to the shaft of the turbine; and
turn on the steam. Then take a1 koife or a
chisel, and, while it iz running at foll speed,
turn the wheel to the shape desired.

Your fturbine engine iz now ready for
work, and If instructiong have been care-
fully followed, will do good serviee,

S N ——

HOW TO MAKE A LEAD CANNON

Any boy who has a little mechanical abil-
itv ecan make n very reliable cannon for his
Fourih of July ecelebration by lollowing the
instruetions given here:

Take a stick (a piece of curtain roller
will do) 7 in. long. Make a shoulder as af
A, Fig. 1, 4 In. from one end, making it as
true and smooth as possibie, az this Is to
be the muzzle of the cannon. Make the

7565

spindle as In Fig. 1, 1§ in. in dinmeter. Pro-
cure a good quality of stiff paper about 6
in. wide and wrap it around the shoulder
of the atick, letting it extend % in. beyond
the end of the spindle, az at B, Fig. 2. Tush
an ordinary shingle nail through the paper

.&r .
i
22 ]
ni— “‘1‘. B ')
bl o o .':l
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Fig. 1 Fig. 2
Fig. 3

and into the extreme end of the spindle as
it A, Fizg. 2. This is to form the fuse hole.

Having finished this, place stick and all in
g pail of sand, belpg careful not to get the
sand in it and letting the opening at the
top extend a little above the gurface of the
sand. Then  fill the papef eyliwder with
melted lead nnd let cool. ull out the nail
and atick, serape off  the fpaper and  the
cannon is ready for wountittg as in Fig, 3.—
Contributed by Chas. 8. Chapman, Lanes-
boro, Ainn.

e ———

The world's produetion of copper increased
from 91,000 tons (1801-1810) to 2,269,199
tonsg during 1501-1904. This country pro-
duced 249,866 tons in 1904,
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HOW TO MAKE A WIRELESS TELEGRAPH SYSTEM

By G. E. Collins

The wireless telegraphy plan shown in
the accompanying sketelh is one worked
out by myself and is successful. Any other
boy can easily make one for himself, 1
am eleven years old.

The transmitter consizts of an induction
coil giving a W-in. spark hetween the spark
gap or oscillators, two dry batteries and a
transmitting key. The ground wire Is con-
nected to one oscillator and the other oscil-

dry batteries and a telephone receiver and
connect as shown in the sketeh., When con-
nected pull the rods of the colberer out, just
g0 the receiver thumps a little., When
through telegraphing pull off the switeh on
the receiving apparatus.

When the switch is turned on and the
transmitting key pressed the sound will be
heard in the recelver. Use long buzzes for
dashes and short ones for dots.

. 1
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Home=Made Wircless Telegraph System

lator is connected to a wire 2 ft. In the air.

The receiver consists of a very sengitive
instrument enlled the coherer. It may be
made of a gla=s tube of 1-16 in. bore and 114
in. long with some nickel filings loose in the
tobe and a copper rod fitted Into each end
so that they are 1-16 in. apart at the center
of the tube, Between these ends are the
nickel filings. It may then be mounted on
a wooden base by binding posts,

When the coherer iz completed get two

TEREDO-PROOF PILE COVERING

A pile covering that is said to withstand
the ravages of the teredo and also to be
proof against corrosion and the action of
the sea water, iz in use in British Columbia.
Pileg covered with the material and set
three years ago are still in an excellent state
of preservation, while those not treated are
honeycombed by the teredo’s work amd
must =oon be renewed.

ANOTHER DESCRIPTIVE ARTICLE ON “HOW TO CONSTRUCT A WIRELESS TELE-
GRAPH"” IS IN PREPARATION AND WILL APPEAR SOON. NEXT MONTH, “HOW TO

MAKE AN ELECTRIC FURNACE REGULATOR";

YOUNG ELECTRICIANS.

VERY INTERESTING WORK FOR
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A $30.00 FILTER FOR $10.00|

This Filtering Outfit is a Godsend to everybody in the Office,
Factory, or Home, and is worth three times the price asked.

Devlce all ready to attach to faucet sent express prepald (East of Rocky Mountains) $10,
R. C. BACON CO. |

42 Michigan St. Chicago.
MANUFACTURERS OF  Metal Specialties, Pure Water ApBIianr_ﬂ Special Tools and

Machinery Metal Moulds and Patterns, Punches and Dies, Tin and
Aluminum Boxes, L'ght Press Work.

| WATCH PROTECTOR| § MONEY for ALL

Tetzner’'s “No Swipe” | It’s Just a Question

Wanted

HERE I3 ONE WHO
KEKNOWS.

OUR Bag Pooching Ma-
ey ;—hhmﬁcui]ﬂ:l. ﬂ.:ﬂ the
first doy I took in §9.00,
JULIUS SIEGLE
Hannibal, Mo, "
Thirty days later Mr, Siegle
wrote us:
“T wonld not take £500 for
my Bag FPoncher if conadd

not get another one. "

Il The Watch is Safe if attached to a

Tetzner's “NO SWIPE” Watch Protector [ SEHEN hids#l machine cost bim enly
THE ONLY ONE ON THE MARKET Y S Al the money take 1n Is lear
The Teizner's “NO SWIPE” is easily i w""ﬂm' th ds of custo-

B k ¢ have thousands of co
attached or detached...Grips like a Vise L . s, sARkiny iared Toceist
«Always out of sight. b with Mills machines, AL-
— Blo _ www& PR'EEEE':WU?.H :
Will save the watch from attempt of thieves...Holds the 1R Ik Ity ““k i t[ o uf
tch to the pocket..A useful article with strength...Not a , it B o Tt Sy
movelty, A NECESSITY to all watch wsers . t 1 t - et e oo

dependent income.

e i klet No. 28 fi
Your Dealer has (or can get) the “NO SWIPE." If he wom't, we i = il okt

will mail you one posipaid, together with full instructions as to
it2 use on receipt of price, 25c. (in Stampsy : . = @

MILLS NOVELTY CoO.

o RO
ICI m CD - ; World's Largest Manufactur
3. K O::Ie Agents o Mills Bug Puncher. ers of Amusement Machines
5. Jedll st. CHICAGO, TLL,
“m Broadway, NEW YORK CITY, N. Y. 11 1033 B Jefarson '

T

WE RESTORE SICHT!

CLASSES RENDER
DEFECTIVE VISION

CHRONIC.

ILLUSTRATED
TREATISE, i
Mailed Free. |

THE IDEAL CTOMPANY,
230 BROADWAY,
NEW YORK.

= Plense mcntln Popular Mechanies when writing Advertisers.



DOG LICENSE ON FISH

N 0 v E L I I E S A four-pound bass pulled out of a small lake near

Oeonomowoe, Wis., pot long ago had a Milwankee

MANUFACTURED FOR OTHERS :lti-}ﬂ' lieense, No, lﬁﬁ_{- and 135:sull~|] in 1503, fastened to

The records were investigated and the name

and resldence of the person to whom the license had
We manufacture on contract any small article of been lssued were found in an effort to discover how

WOOD, WIRE, PAPER, Etc., in qua iti the llcense eame to be In the lake. The person,
¥ ¥ ¥ ¥ lﬂgﬂ

kowever, no longer resided in the place. Loeal wit

at VERY LOW PRICES., at last decided that the dog had drowned amd some

mermald had fastened the lleense to the fish, add-
If you have small articles you wish made in Ing, “Didn't you ever see a mermaid at Oconomo-

large quantities send us sample or description and woe "

we will quote you prices. ' e

“Fopualar Mechanies s a magazine fnvaluable to
the rising engineer and mechanie and in my opinion

FREi) HUBEC m co'. ne other mechanical publication Is anywhere near

666 W. LaKe St., CHICAGO i(oct, Ridgewood, N, T,

its equal."—Prentice P. Avery, Reglstered Archl-

.AZN INTRI(&ATE JOB OF PIPING

& R

| puu!

o LR BRI

Our illustration shows an intricate job of nsed. We are indebted to the Official Organ

piping in connection with a filtering plant of the United Association of Journeymen
executed in Pittsburg, Pa., recently. Brass  Plumbers, Gas Fitters, Steam Fitters and

pipe, tinned inside and out, was the material Steam Fitters’ Helpers for the illustration.

Mlense mention Popular Mechanies when writing Advertisers,
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CARRIER PIGEON CARRIED A SMALL
LIBRARY.

During the slege of Paris, a generstion ago, a
carrier pigeon carried one one trip 40,000 messages,
each averaglng 20 words—a total of B00,000 words,
The whole weight earried, however, was less than
a gram. The messages were carried In o goose
quill oue and three-quarter inches long, which was
fastened to one of the bird's tall feathers, The
means used to make the quill contain so much was
microscopic plotography. The messages were first
printed in ordinary type and then reduoced by pho-
tography several hundred times. The photographs
woere taken on thin films, or pellieles of collodion,
each of which, though It was less than two loches
gquare, could thus contain 50,000 words.

Of these pellicles a plgeon conld easily earry a
dozen without interfering with its comfort or speed,
and, as has been sald, one bhird alone conveyel 40,000
ITEEEH PN

But a pigeon hns carrled as much as three-guarters
of an ounes for a short distonee, This weight wonld
represent something like 800,000 messages, or 16,-
000,000 wonrds: so that, under these conditions, it
would be guite possible for a pigeon to carry a small
lbrary of 120 volumes on its tail. To read the
messages they were first enlarged by photography
to their original size,

—_——————

THE LAST STRAW.

Senator Hansbrongh, of North Dakota, has long
been the owper of a country newspaper, says Harp-
er's Weekly. Of late years other dutles bave pre-
vented his giving it much attention, and he has de-
pended on divers itinerant jourbalists.

“T've had some gomd men in the place, too,” the
Senator onee observed to a friend: “men capable of
holding an importaut place on a city daily. Then I
have had some who did not altogether make good.
I remember one In particnlar, a man named Link-
wood. Linkwood was never satlsfled with simplicity.
He wonld refer to an ‘equine horse,” and in the ecase
of n tramp killed in a raiflroad necident said that the
‘unfortunate man sustained a fracture of the spirnl
column.' Another of his pet expressions was ‘“trip-
ping the light bombastic toe. "

“You prohably didn't keep him long,™
the rriemd.

“0Oh, T dido’t mind these s0 much.
danghier of a leading cltizen was marrled and he
spoke of the bridal proeesslon ‘proceeding down the
aisle to the entrancing stralns of Mendel & Son's
wediding mareh. T declded that we had reached the
partiog of the ways"

guggested

But when the

— e

ORIGIN OF THE WORD DERRICK.

How many mechanles or engineers have ever heard
how this word orlginnted?

In mechanical matters the name of the familar
“derrick,” a very common form of crane, has not the
most honorable pedigree. Derrick was Indeed noth-
ing more exalted than the Tyburn hangman of the
early part of the seventeenth ecentury, and his name
figures frequently In plays of the perlod. For more
than a hundred years he gave his name to gibbets,
whose “elevating” powers were applled In a more
useful direction In the modern “derrick.”

‘Webster says the word orlginally meant a gal-
lows, from a hangman named Derrick,

SEND FORIT

MY revised list of machinery

and contractors’ equipment
July issue, is now ready, and covers
eleven printed pages with location
and prices. | will be very pleased
to send a copy to you If you will
let me have your address.

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

-
PI]S[S Gﬂ?ERHHEHT
Cheap as
wood, and POSITIONS
will
lasi Lu :;
ever, Ma
with 81m- e 7. i
ple and in- ervigae Enmlunr
expensive tlons by mail. Balary
tools. Fire to wtart $60.00 to
proof, |y g-ad AL
prool,wind lnst :.ranr?xg.ln :I:IIIEII:I]I.'H
prool. next vear. amnl
Matersl Foul: of information and
Temant k Hand pAmp e gquestions,
arfimrel, Wil 1R paivgees G ta, Cliata-
ant Wasd logus FREE. Dept.
g1 "
i Wy
A. D, AMERICAN COLLEGE
Hiﬂgﬂfi’ OF CIVIL SERVICE,
S, : Valparaigso, - Ind.

WE WILL SEND YOU 553 cmymz

Pi
e RO TRt*eT1 1 for handling pipe from X tol mh.
ON RECEIPT OF §10.50
Bend for Catalogne of Oomplete Line,

ARMSTRONG MFG. CO.,,  Bridgeport, Conn,

BANDAGEEN

THE NEW ANTISEPTIC DRESSINC FOR WOUNDS
sample Bottle and Booklet “ First Ald to the Injured”
malled on recelpt of 25 cents.

INTERNATIONAL BANDAGEEN COMPANY

Garden City Bldg,, Chicago

The report of the census of the Phillpplne Islands
taken Im 1903 states that there are 3,141 islands in
the group having a total area of 115,026 sq. mk
That there are 50,000 gg. ml. of forest lands grow-
Ing 747 specles of wood and valued at £3,000,000,000,
There are also valuable coal deposits, sofficlent to
supply a large part of the Paclfic commerce In ad-
dition to that requlred for home consumptlon, and
there are large deposits of lron ore.

Plense mention Popular Mechanios when weriting Advertisers.



A NEW CLAMP

{ THE JORGENSEN ADJUSTABLE

EEPP

A single clamp takes any of these posi-
tions or any modifications of them.
Adjusts to any angle, avoiding the:
nms&i%ﬂf squaring up irregular sur-
faces. One jaw can be made to overlap
the other, as shown, a very desirable

ition, not obtainable with any other,
clnmla. Cold rolled steel screw. Right
and left thread to screw gives duu%ﬂe,
the speed of any other clamp. Has
ti§hter grip, obtained with less er. |
Glue will not adhere to the spindle and
cause the threads to strip.

Quaranteed Agsainst Breakage
A Thousand Purchasers say It is Indlspensable

ADJUSTABLE CLAMP CO.
1031 Unity Bldg., Chicago, IIl.

LATHES

9 to 13 inch Swing

List price, $85.00 and up accord-
ing to size. When ready to boy
send for Lathe Oatnlog and prices

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

FOOT and POWER

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

SHEPARD LATHE CO.
AlS1W. 24 St., Cincinnati, Ohio

FUT and POWER

LATHES

8 to 16 inch ewing.
Built for service.

High Grade, Low Price
Aceurates Toola

CATALOGUE FREE.

SEBASTIAN LATHE CO.
107-109 Gulvert Stroet
GINGINNATL, 0.

760

Gasoline Soldering Iron and Blow Torch

No pump io gek
out of order.  No platisam eolls {o e ook Wever ioo bot and pever bos sald.  Na
wind will blow it vat. Can bae i blow toroh. Instastly, Oas be carcled In

ki linsman's belt. WD U i, EdEr
e ey e b ey g by g pmig el
EMMELMANN BROS. MFG. GO. . - Indlanagolls, Ind,

NEW BOOKS.

MODERN ELECTRICAL CONSTRUCTION. By
Henry C. Horstmann and Vietor H. Tousley,
Pocket size, 4%x6i, 250 pages, 100 illustrations;
full seal leather, round coruers, red edges:; price,
$£1.50. Frederick J. Drake & Co., Chicago,

This new work treats of practieal electrieal instal-
Inilon according to the requirements and rules of
toe MNational Board of Fire Underwriters. It is
adapted both to the needs of the beginning elee-
triclan and as a handbook for the man of much
experience,  Dwetniled explanations nand many cots
bring out every helpful or necessary point. Elee-
trical inspectors also will find it of great assistance,
One of the valuable features of the work Is a nom-
ber of tables concerning nalls, serews, insulators,
number of wires in condult, ete. It Is an ldeal work
for the practical electriclan,

HOW TO MIX PAINTS.
covers; 80 pp. Price,
Paloter, Chicago.

This little volume ls a simple treatise on mixing
paints, prepared to meet the wants of the practical
paiuter, The anthor sclects some of the principal
colors and glves the method of prodocing them,
taking materials of ordinary quallty as a basls, It
ig not exhaustive but occurate.

By C. Godfrey. Paper
60 cents. The Western

EASY LESSONS IN THE ART O0F PRACTICAL
WOO0D CARVING. By Fred T. Hodgson, Silze,
514x8x1 In. thick; 300 pages; over 200 illustrations,
Bilk cloth binding, pold titles. Price, $1.60.
Brotherhood editlon, half seal leather, gold top.
Price, $2.00. Fredevick J. Drake & Co., Chicago.
The lessons given in this new book commence at

the very beginning of earving, and lead the young

workman by easy steps through the mazes of

the art, untll he is able to turn out work of a

ereditable character. The use and care of carvers'

tools are given, and explained, and the tools de-
scribed and shown by [llustrations, with methods of
sharpening and honing the tools. All sorte of appli-
anees are shown, deseribed, and lllustrated, for hold-
ing the work, and for preparing the tools and finish-
ing up the earvings. The various styles of carving
are fully deseribed, Lessons are given in each one
of the styles, and also a descriptlon of the tools
used, and methods of using them. A chapter on
the kinds of wood best adapted for the several kinds

of carvings 18 given. The work containg over 200

fine illusteations, with a number of full page plates,

on which are designs made for actual working pur-
poses, Illustrations of tools, showing shapes and
glzes, and manner of handling them.

Please mention Popular Mechanics when writing Advertisers.



Gaining. Dadoing, Beading, Edge
Tennoning, Turning, Etc., for

Machines Sent on Trial.

FOOT AND HAND POWER

Wood WorKking Machinery

For Carpenters, Cabinet Makers, Wagon Builders and Wood Workers Generally

Machines for Sercll and Band Sﬂ.‘ﬂ"ln.i. Ripping, Cutting Off, Mitering, Rabbeting, G .
oulding, Bﬂr!ng.gﬁ!uﬂllng, SN Gtaoring

ENTERPRISING MERCHANTS ARE QUICK TO SEE
THE SUPERIOR MERIT OF OUR MACHINES : : : :

Send for Catalogue “*A.””
The Seneca Falls Mfg. Co.

ood in any manngr,

102 Water St.
Seneca Falls, N. Y.

MODEL SAILING YACHTS, HOW T0 BUILD,
HIG AND SAIL THEM. Edited by Percival
Marshall, A. I. Mech. E. Paper covers, 1560
pages. Fully illustrated with diagrams and work-
ing drawlngs, Price, 50 cents. Percival Marshall
& Co., London. American agents, Spon & Cham-
berlain, New York,

For the hoy or mian who wishes to obtain some

praciical information on yachts and yachting and
who wlshes to bulld n model craft; or to serve
ag a handbook for the more advanced yachts-

man, this little book will e found just sulted. It
discusses at some length the ratlng of mode] yachis
ad deals with all the Important detalls of constrie-
tlon, using many [ustratlons to make the subject
clear, and explaining all nautical terms.

NEW USES FOR TELEPHONE.

The number of pecullar uwses to which the tele-
phone s put coustantly Inereases. A few days ago
a Pennsylvanla minister married a couple who were
50 miles distant by mieans of the phone, and now a
woman at Colombus, Ind., instrument
fnstalled on a4 grave, so that she may converse with
The woman,

has had an

the dead at her eonvenlenee at home,
who la a spiritualist, gays that before the I[nnova-
tlon of the
cementery to talk with the departed.

phone sghe was obllged to go fo the

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

For foot or power ns wanted. Haa
power orcas feed and compounnd
remt, A strictly high-grade mod-
ern tool, We also baild a 8-lnch
Flathe, Desoriptive ciroolars of
¥ each lathe upon request.

B. F. BARNES CO.. Rockford, ll.

WILL CARRY FARMM PRODUCE TO
MARKET BY TROLLEY.

That farmers have been quick to appreciate the ad-
vantages resulting from the opening up of the coun-
try Dby the soburban electrie lines is shown by the
nses they have made of them, An electrie line in
Ohlo will tun on market days a traln to be known
ns the “Marketmen’s SBpecial™ for convenlence of
farmers amd others who make weekly vislts to thelr
neighboring town. This train will arrive before the
market opens and leave after it 1s closed. Low rates
will be offered for the transporting of all market
produce and provision will be made for the handling
of llve stock., The company has also offered the pse
of unusel storage room at its freight station for
miarket stands,

If this plan s sueccessful the idea will most likely
be taken up by other electrie lines and thousands of
farmers who now consume muoch time in driving to
town on market days, will be able to avail them-
gelves of this guick method of transportation and be
the gainers therehy.

A Roth Motor will Drive Any Kind of a Machine Tool

in use oan be shut off,

HNo shafting, pulleys or belting to maintain. The motor running any machine not

Considering Economy, Efficiency and Design, the

ROTH MOTOR is beyond reach of competitors,

rogulation at variable loads.

27-31 So. Clinton Street,

Belf-olling, nolssless in operation, free from sparking and sutomatio in {ta spesd

Write us of your motor wants and wo will send [llustrated catalogue free,

ROTH BROS. @ CO., Manufacturers,

A Both Motor Drives this Hacksaw,

CHICAGO

Flease mention Fopular Mechanics when writing Advertisers.
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Hot Air Engine

FOR RUNNING FANS, WINDOW DISPLAYS,
MODEL MACHINERY, PEANUT ROASTERS,
x . SEWING MACHINES, ETC. ... .-

- & L

Runs with Gas, Alcohol or Gasoline

These engines are practical in use and require no attention when running
bevond an occasional drop of oil. The small size for running a fan or several
revolving window displays uses only 3 cents worth of gas in 10 hours with gas
at $1 per thousand feet. The engine is perfectly safe, cannot explode and is
far superior to any other small power yet perfected. The No. 1 weighs 18 1bs.,
has a speed of 500 revolutions per minute, grooved fly wheel 634 in, diameter,

and furnishes 1-4oth horsepower.

ENGINE No. i, WITH FAN, PRICE §i1
Or given for 20 subscribers to Popular Mechanics.

ENGINE No. 2

This engine has two cylinders, has twice the power of No. 1, and will run
sewing machines and do other work of equal power. Burns gas only. Weight
30 lbs., 500 revolutions, uses 6 cents worth of gas per day. When used on
sewing machines a speed controller to start, stop and regulate speed of sewing
machine is required. Controller $2 extra. Controller not needed for continuous
work.

Price of this Engine $18 or given with 35 subscribers to Popular Mechanics

POPULAR MECHANICS

Journal Building CHICAGO, ILL.
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Gomg to Put It on the Market?

¥om have the article; we have the brains and the equipment for making it at the lowest cost.
We mnu!mtm anid ship all kinds of Special machinery on contract.

LET US ACT AS YOUR FACTORY

JOHN WISHART MACHINE WOREKS, Engineers and Machinery Mfrs.. (Inc.) 43 to 45 5. Canal Street, Chicago.
LONG DISTANCE '"PHONE, MAIN &3,

YOUR ]’HTERESTS AND OURS ARE IDENTICAL.
Yowu Want Practical
WELL DRILLING MACHINERY

to develope that

Mineral, Oil or Water

proposition; we have It. Guarantee
it to work satisfactorilys
Tell us about the formations, depth, diameter holes;

& will send printed matter and can save you money.
THE AMERICAN WELL WORKS,

AURORA, ILL., U. 8. A.
CHICAGO, ILL. DALLAS, TEXAS.

GET ONE. ! WE MANUFACTURE
_'l Metal Specialties, Dies, Tools, Metal Btampings of
Bkt ooty stea, Soia e o odel
I—h'-_i__-—e—‘z Metal Specialty Mfg. Co.,
Pupular Mechnnics 18-24 W. Randolph St., Chicago

Convert Your Bicycle Into a Motorcycle

PREMIUM LIST

Fully Illustrated
Is Now Ready

BOOKS FOR MECHANICS,

ELECTRICIANS, ENGINEERS ——— [ | e—
SHOP TOOLS OF ALL KINDS| | you are in the market for any kind of machinery

and don’t know where to get it, write : @ : @ ¢ : ¢ ¢

SPORTING GOODS, WATCHES, ETC.| | PopurarR MECHANICS

Something for everybody given for

Wehave a 14 I P. I'ke Motor.
Wa sell the et of castings s'ir 50
& drawlings fur 1905 model .

We also have a2 H. P. ot of castings
Bend stamp for catalogue and full par
ticulars.

EUREKA MFG. & SUPFLY CO.,
BT.PAUL - - - MINN,

WE AIE IELLIH

i Battery Fan Motors, §1 ﬂl]-

one or more new subscribers. I Batery T.h{?o ghoos. 81, 3,
bngtpr ﬁ.nm' nﬂ'ﬁ‘ I.L llﬁ ........
ADDERESS] —— 0 Sy = || Oarriage and Bicycls Lights, $:to.......

and Bi
E:ntaru nmi. Pocket F]uh tl "ﬁuw
W BI.I s
) Outﬂr&uﬁ ELTbto..
£ toy
E“mnm:‘; and d&i‘ “{;ghu i t:ﬂ
68 T rs, G000t .. oeinne
G;nt;tlnng'nl Free. Fortunsfor A.qn

OHI0 ELEGTRIC WORKS, GLEVELAND, 0.

Please mentlon Popular Mechanics when writing Advertisers,

Popular Mechanics
JOURNAL BUILDING, ¥ CHICAGO

z-s-'i?ﬂ."p-m-*”,
ESERREETHER

¥




Gas Engine Business
FOR SALE

The manufacturers of one of the best
lives of Gas and Gasoline Engines on
the market, wish to sell this part of
their business, on account of not bcmF
able to take care of it. DBusiness well

established, and will bear strictest in-
vestigation. For further particulars,

A 10, Care Popular Mechanics
Journal Bldg., Chicago

Harlow s Periect Canopy

THE MOST DESIRABLE LATNCH OANOFY
AND BTORM COVER EVER MANUFACTURED.

Adjustable and dizssppearing. Bend for Catalog.
HAEBRLOW CANOPY C0. Janesville, Wisconsin

THE WONDER GASOLINE
MOTORS

Bomething new and up-to-
date. More power for less money
then any other engine on the
market, No rul!m!uﬂ. ate, to

t out of nrd-er. ump spark.
ﬁ’ur 1% H. P. marine outfit ia s

WIN B."" d OF revorsing
propeller, ricea will sar-
prise you; ﬂ-rite o-day. Marine

and stationary outfits to suit any
requirementa up to § H. P.

THE R. M. CORNWELL C0., - 408 5. Salina 5t., Syracuse, N. Y.

Che MIETZ @ WEISS
OIL ENGINE, Stationary and Marine

1 toe 75 H. F.

128-138 Mottt St.

New York

GASOLINE ENGINES

YVertierl and Horlzontal, 13§ to
16 b, p. Btationaries, Portables,
Pumping Outitsand Sawing Rigs.

GET OUR PROPOSITION

and 1905 catalogue.

Western Malleabhle & Grey Iron H'.I'k. Ca.
184 Chose Strect, Milwaukee, Wis

Gasoline Engines -~
CASTINGS

AUTO, MARINE and STATIONARY

ARE you in
the mar-
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NEW MECHANICAL DEVICES.

. The Latest Things--Interesting, Useful and

ket for Gasu-
line Engines
or Accessor-
ies? We con-
duct arcal
rgain Flace
ont ese lines.
Write us.

Booklet on Wr
L. W. GILLESPIE & COMPANY, maRION, IND.

Please mention Fopulnr Mechan ics

Time-Saving.

NEW PROPELLER BLADE—What I3 elnimed
to e a new type of propeller binde for boats hos
Iwreen patented In England. Tt consis‘s of a plain
cirenlar disk cut radially to the ecenfer, and the two
cilges thus fornwad opencd ont In opposite diveetions
und il they e at right ongles to the original piane
of the dise. In propeller Blades the maximom eflfect
oceura at the olge of fmpact, and there is 1tle ad-
vaontage in widening each Dlade, as the water is de-
flceted at once at Ahe prime lmpact, nod s bat Httle
nffectgd by the following portions of the blades or

vapes, The prineiple involved I8 one of gradual smd
increasing defectlon of the Impinglng medinm, ow-
Ing to the constantly Increaslog curvatore of the
Lilivles; moreover, as the cnterlng odge I8 exactly
in the same plane as the motion of rotation there is
eromplete absence of “sheck™ and remarkable smooth-
ness of rTunning. The whole arvea of the fan or pro-

peller f8 effective.—Courtesy, Model Engioeer,
Tamdon,
ADJUSTABLE CLAMP.—This iz a new tool

whirh will adinst to auy of the posltions shown in
the ent, or any modificntlon of them, Tt works very
nquickly, it splndles belug equipped with right and

[eft hand thread. Jaws will adjnst o any angle:
one Jaw ean be made {o overlap the other, fooming
n position often deslealble and obiained In no other
clamp. Made In slzes: length of Jaws from T in, te
15 iu.; opening between jaws from 4 n. to 14 In,

—

WHEN YOU WANT ANYTHING

AND DON'T KNOW WUERE TO FIND IT
WRITE POPULAR MECHANICS

when writing Advertizers. i



an  ""Otto’ engine iz slight, Good
ponil  workmanship are responsible.

Ayrahive, Iowa, says:
and is always ready

agoe' Does such a record appeal to youd

the eud.

OTTO ENGINES
THE COST OF MAINTAINING

materials,
Jacoh Stambach, Blackswlth,
“My engine has been runplug Seven yeirs
to go Winter or Summer, I never spent a
nickel for repairs and It s just as good lm]ﬂ\ ng it was seven years
Then buy the
A little higher priced in the beginning maybe, but—chenpest In

0TT0 GAS ENGINE WORKS. Phila, Pa.

good deslgn and

“Otto”’

ITNETANTANEOUS WATER HEATER. —8peecia!l.
I¥ ndapted for use where gas I8 not obininable, A
small gir pump supplies air under pressure to & fank

Water Heater.

where gasoline i vaporized and conduected through
nosmall plpe to the water heater, where it burns
with great fntensity.,  Onpe pumping will last  sev-
eral howrs,  The water will he hot enough for ase
dlhmost Tmmedintely,

—_—————

There's sueh a thing as ecautlon, hot T gness that
when Hy Perking set up atl slght with n gas-light
‘eanse the notlee rend not to blow it ont, e was =ort
of overdoelng it —Sunsct Macazine,

Il Can sell you a first-class machine for

Dynamo and Motor
Bargains

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

NO ONE

less money, We repair all makes.
Send us your inquiries.

Guarantee Electric Co.

CHAS. E. GREGORY, Pres.
153 to 159 §. Clinton §t.,

CHICAGO

Fairbanks-Morse

Jack-of-all-Trades

Gasoline Engine will saw more wood than

any other 2 H. P. Gasoline Engine.

Awarded Gold Medals at ° World's Fair, 1904

Flase send me illustrated Catalogue Hu. H440Gasoline Engines.

Engine to tun

Cut oot complete dd'L.ertu.rmen:! and send to

FAIRBANKS, MORSE & CO., Monroe St., Chicago, IIl.

I maywant ...

H.P,

Name

Street No

Town

State

Flease mention Fopular Mechanics when writing Advertisers.
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BUY A CAPITAL GAS

And you will not sit up nights worrying about erpensive power.

Our soginss ars bayond the standard set by oldsr gas sngine builders and no one
wha is locking for the baat and most sconomisal power should buy any sngine
without first investigating the merita of the Capital Engine, Write for Catalog P,

CAPITAL GAS ENGINE CO.,

ENGINE

Indianapolis, Ind.

CATALOGUE FREE PRICES RIGHT
Teleprnph Instraments, Telephones

Burglar Alarms, Bells, Pnsh Buttons, Batteries, Eleotrio
Clocks, Medieal Apparatus, Mators, Fte,, Ete.

MANHATTAN ELEOTEICAL SUPPLY CO.
32 Cortland 5t., New York 188 Fifth Ave.. Chicago

e Motors § Gastings

i A complete line j.'mm 14 to 10
h. p.. for Bigyele, Automobile,
Marine or Btitionary. Alsa at-
tachahle motor outfts and Oom-
plets MOTOR-OYCLER. Bend
stamp for catalogaa.

STEFFEY MFG. CO.,

Bru“ n ar.u.l. J.'uumck. Etu l‘hllﬁdﬁlphln. Fa.

A NEW CURE FOR

MOTORPHOBIA

FOUND IN OUR NEW CATALDG
EVERYTHING FOR YOW AND vOU

THE MOTOR CAR SLUPPLY CO.
1427 MICHIGAN AVENUE

AUTO

CHICAGDO, lLL

Barg ains

IN MOTORS

Electrical Hepairing and Constroction
BEND FOHR BARGAIN BHEET

PEERLESS ELECTRIC CO.,

141-143 Bo. Clinton Bt.,
"Phone Main 1025 Chicago

SHEET METAL MAN.—This nnigue window dis-
play was constructed by a hardware dealer In Bir-
miongham, Ala., eutlrely out of goods in stock In

Created from Hardware Stock.

the store, The Metal Worker says any hardware
man can duplicate this figure by an examioation of
the illustration,

BANDAGEEN.—
for lustant use

A heallng, antiseptic preparation
In all kinds of wounds; furnished in

an alr tight bottle and will keep until wpsed. Should
e kept in every shop. Idrections state: Allow
wound to cleanse Qtself by blecding freely for a

minute, then cover wonnd with o piece of absorbent
cotton and soak with Baondageen. The preparation
is highly recopmmended by surgeons, and s germ, dirt
amd waterproof. Allays pain at onee, and holds the
cotton In place withont the use of any plaster of
parls or sticking plasters.

NEW ANAESTHETIC.—German papers report a
new anaesthetie julee from a plant found o Japan;
the preparation s eallid scopolamine. It Js admin-
istercd hypodermically, prodocing o lasting sleep of
from elght to nine hours, and, it Is clalmed, without
any 11l after-effects.

“Quick Action”

IGNITING DYNAMOS and
MAGNETOS

The most Raliable Bparkers om the
Muarkot.

Take the Place of Batteries.

T

Jump Spark Coils

FOR ALL PURFOSES

Bingle, Double, Triple and Quad-
ruple for Btationary nes snd
Automobiles, Guoaran in every
particular. Fine Vibrator.

HEND FOR CATALMITE D h
THE KNOBLOCK HEIDEMAN MFG, COMPANY

BOUTH BEND, IND.

o ———

Flease mention Popular Mechaples when writing Advertisers.
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CHEAP SPARK COILS FOR WIRELESS TELECRAPHY

d oth at slight adva over cost of materials. Don't
o by g Eﬂ axmrtcgcn of n:ﬁﬁma. has been & haap of II‘II.I‘II;?{

W 0IL WINDING CO., ATLANTIC, MASS-

winding, for
pocket E:n:-o + Tell us the slze of spark de-
sired, and we wiil guoots prices by retorn mail.

15 to §50. Don't attempt fine wire
re, wax and paper, and adepleted

PNEUMATIC BOAT CUSHIONS.—Made of rub-
ber and infated with a small hand pump. When
deflated they fold Into smgll space. Serves as an

Boat Cushlons,

excellent life preserver, the ropes. which extend
around the edges being readily grasped and held,

COMPACT CAMP STOVE.—Thls Is a cooking
and heating stove weighing 18 pounds, which ean
be taken apart and packed In a trunk. The plpe 1s

severnl feet long and telescopes to go with the legs
lnside the stove when packed. For CAMPErs,
prospectors, hunters and sportsmen.

A
. -

The steamship “Dakota,' under constroction by the
Great Northern Company, Is being fitted up with two
elaborate telephone systems. One system puts the
occopant of each room in communieation with 150
other stations in the boat, the other system will be
used in the boat's administration, and it s expected
to largely supplant the gong and Jjingle systems
hitherto in use,

DYNAMO CASTINGS|
Sets of Materlal or Finlshed Parts for the
FRANKLIN MODEL DYNAMO
PRICE $3.50 AND UP |
T I o Briame y poontat

PARSELL @ WEED,
120-131 West 3lst Street. = NEW YORK ciTY |

“Everything Electrical”

That appeals to the best judgment
of good buyers. We can supply
you at lowest prices. ... .= L%

NOVELTIES SPECIALTIES

Experimental and
Scientific Apparatus

WRITE FOR CATALOGUE AND PRICE LIST

MODERN ELECTRIC CO.

MUNCIE - = INDIAMNA

Hnllert-ﬂam Volt-Ammeter

Guaranteed

Forwarded prepaid, inclnding
upon roceipt of §4.50

3 YOLTS || SEND FOR
30 AMPERES CATALUGUE
THE ROBERT INSTRUMENT CO.

60 Bhelby Bt. Detrolt, Mich.

15 Days’ Trial
on this Engine

o cash payment mf*ulmd, Wa
- hit to aanpnilif:f;I thin 1,000 miles
0, r d guaranteod
for ﬂ-oga#:r-. $1?1'?ﬂ mhu,‘

Second-Hand Engines all Sizes
§ McDONALD & ERICKSON,

Eldredge Battery Volt-Meter

Reading 0 to 3 Volts in ;, Divisions

ractical instroment
rimary and Btorage

A comvemient and

e s e = mary and ftc
o

wall of Blorage HBaltary , Is Dran hﬁul‘n‘n';ﬂahp.“u:

Femorible Al oo iedag senisct porte. . . Price H_

ELDREDGE ELECTRIC MF6. G0... Springfield, Mass,

VA EGAN S
ACME * COMMUTATOR
COMPOUND.

Agents Wanted,

FREE BAMPLE J. J. Egan's Acme Commutator Compound, the
article that will absolutely prevent sparking, eutting O UNDeceSsSATy Weal
the commutator, nt.

50 Cents per SticKk  ALSIFALYHOUSESOR $5.00 per Dozen

J.J. EGAN, 317 Austin Ave., Chicago

Commutator always brig

Flease mention Popular Mechan les when writing Advertisers.
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‘l?llunhl- and Salable Patents Secured.
dvice as to Patentability and Commercial

PAT E N T \TII'II.I Free Write for Iuventors’ Hand Book.

SHEPHERD @ PARHER, PATENT LAWYERS

r'h?nrinn the past 10 years Mr, Shepherd, of Bhepherd & Mr. Parkeron Nov. 1, l'Dt‘ls. resigned his ition

has obtained for e & great many important patents, ns nn exnminer in the U « B.Patent Officeto enter
0 Iuﬂ.u no hegitation in hnrﬁ recommending bim to any- flrm. a.dum.
one having nesd of the services of o patent ttma;y y s

HALLWOOD CASH REGISTER 00 . 210 Dietz Building - - WASHINGTON, D. C.

| CEMENT WORKER'S TOOLS.—The Illustra-
d tions will sufficiently explain these tools to all ce-
our eas eve ope ment workers. The jointer cuts 5-16 in. deep: the
3 driveway frame Is 16x20 In. nond makes 12 T-shaped
PATENTS PERFECTED EXPERIMENTAL WORK

EXPERT MODEL AND DIE MAKING

METAL SPECIALTIES MANUFACTURED

Punch, Press and Sorew Machine Work, Brass Finishing, Oxydiz-
ng. Nickel Plating, Enameling. Thirty years” experience.

JOHN DLI.'IFIEL]J, 93'.' Fnrth 41st Court, CHICAGO

SPECIAL MACHINERY DESIGNED AHII BUILT
onams ehRTS -::p;.

MODELS &0 GEARS
it @ £ D

UNION MODEL WORKS, 191 S. Clark Street, CHICAGD

PATENTS &t v

INVENTION
(l':].I.DEH}.IEId

=-§:

attorney.

WATSON E. CULEHJ‘.H.
Registered Patent Attorney

COLUMBIAN BUILDING, WASHINGTON, D.C.

Advios Free; Tumn Low; Highest References; Best Bervices

PATENTS

SECURED OR FEE RETURNED

tantabillt Bend for Guide
h“ nﬂ"“ﬁﬁt 'i"T: f:wp:t nﬂ'nﬂt p!l;hliutmn ismued for
fras ﬂ[liﬂhuﬂuh Pitents sscured by us advertised free.

EVANS, WILHENS @ Co.,

w W ! i i _. - |
i I
Hu‘ 1 I 1 " &wt H. - Mh'ﬂmn D+ - = ™ ‘t -.I = ;

Now York Offices, 132 Nassau Street, N. Y. City -
= PRIVEWAY ROLLER.

Iimpresslong: the round corner smonthing trowel I8

S.PEB |ﬁ.L “ ﬁ"“ Fl BTU Hl" n maie r::ir (-fru-li:s aof 2 and Izha_tllu. |'=|-1ttu.~a: the drive-
2 = | way roller makes grooves 1% In. apart.
Dies and Stamping
~--TO ORDER--
SPECIAL MACHINERY, MODELS

| FISH KNIFE.—A knife specially made for unse
| hy fishermen aud bunters, who will anderstand lts
ndvantages from au examluation of the ustration,

EXPERIMENTAL WORK

DROP FORGING DIES AND DROP FORGINGS

Hardwaoe 5pes ludlles vl Ml sl Ty
Dder. send Sawples o Drawiogs i
Estlannales. Wilte for (hur Bouklei |

E A “POP” AGENT IN YOUR SHOP?
THE GLOBE MACHINE @ STAMPING CO. IS THER
#7373 Hamilton 8t., - Cleveland, (Yhio IF HDT, WRITE US FUR PRDPDS[T[QH_

Please mention Popular Mechanics when writing Advertisers.
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The Largest Factory in the United States for Manufacturing Metal Specialties S ™

Write us for estimate on any article you want manufactured.
FORT DEARBORN MFG.

Manufacturers of
SPECIAL MACHINERY DIES, TOOLS, Etc.

68«65 Crossing Street =
Burface and Circular Grinding

Gear and Cam Cutting

COINS KILL GERMS.

Disease-producing germs do not live longer than
48 hours on coins and some lve even a shorter
perfod. The metal possesses antiseptic gqualities
which kill the germs. Dr. Park, a bacteriologist In
the rescarch laboratory of the department of health,
hos fully estallished this fact by a number of m-
portant experimoents.

A plece of glass, two pleces of paper, four dimes,
four nickels and six peonies were covered with a
thin layer of diphtheria germs and at the end of
48 hours not onc could be found on the colns, though
those on the glass and paper were still living, In
trying to ascertain just how long the germs can
live on the coins, n number of peanies, nickelas and

dimes were colleeted from cehildren who had  diph-
therin and were examined after six hours.  Living
germs were found on 8 number of them,

Colus were dropped in the “medin™, or food which
is fed bacterla, and after 20 hours the copper and
nickel colng rendered It strongly antiseptie.  The
gllver colns made it only slightly so. Colns woere
laki on gelatine also amd It was observed that no
hacteria would grow near the eoins. Coins collected
from persons suffering with consumption were ex-

Frompt and careful attention given all correspondencs
CO.

Incorporated 1886,
Also Blanking, Forming and Drawing of Sheet Metal

CHICAGO
Borew Mashine Work

I SELL
PATENTS

If you wish to buy or lease on

royalty, patents on hardware or
mail order specialties, machinery,in fact anything, write me.
INVENTORS desircus of selling their patents

guickly and to the best advantage should regisher with
me. | can save you kime and money,

796 Mutual Life Bldg.
Charles A. Scoft  * Bufralo, N. Y.

NAME PLATES, TREADE MARKS

TR X ORI C o

DECALCOMANIA TRANE:FE. HB
{ L NANEPLATES. TRADE MARKS AND ORNAMENTS:
\...__,.f‘

OPALESCENT THANSFER WIMUﬂW 'HDH‘_-

AR S B R A s L

TREANSBFER WINDOW SBIGNS

on thess two '!'["" Jknown and guick u{*llin aT-
ticles. Both have boen extensively advert md
and are today selling in imme.ass qnntitia-

WEITE FOR FPARTICULARS

| WE WILL SELL PATENT RIGHTS

St. Chamas Adjustable Envelope Clasp
Sanitary Folding Tooth Brush

CHICAGO COMMERCIAL SPECIALTY CO. 528 West 68d !lﬂ-t. Chicago

OR AN INTEREST
IN THE PATENTS

nmined for tuobercle baeillli at the end of 24 hours
and 45 hours, but none could be found.

Faper money will carry thousands of germs a
long while, and the discovery of some means of
rendering them antiseptie at the time of mannfoce-
ture =0 that, like the colng, they could kill their
own germs, would be most valuable,

———————
“#POP.”" USEFUL IN MEXICO,

“Will yon kindly state price for sending Popular
Mechankes for one year to a gentleman lviog In Eng-
Imid? I take your magnzlne regularly and have
found more useful information In it than T could get
In my 50 odd enginecering books. Wishing you every
suceess, Youre very sincerely,” J. H. Ritchle, Torres,
Bonora, Mexico.

ExperimentalL
AND MODEL WODRK

Inventors’ Ideas Developed. Olrculars Free,

WM, GARDAM & SON, (Inc.)
45-01 Boso 5t. New York

Please mention Popular Meﬂhunie-

ATENTS

Ta.ln-.l:]a Book nn Pﬂtinu F‘B.EF.. Tells hnwtnle-curu
them at low cost, How tosell o Patent and What to
Invent for Frofit. Gives Mechanical Movements in-
waluab] t{'.- Ill‘l'll'nlﬂ'rll Full of Money-Making Patent

tion. K FREE to sll who write.

'ﬂ'MHl.Il BROGK, Patent Attys., 918 F. Street, Washington, D. C.
NEW YOEEK OFFICE. 288 Broadway, New Xork City

NMODELS CHICAGD MODEL WORKS

P

79 E MADISON ST, CHICAGO, ILL.

WIMTE FOR CATALDRUE OF MODEL SUPPLIES

and Experimental

ESTABLISHED 1B67
Work. Inventions de-

M n n E veloped cheap. Send

I sketch or drawings.
ZUELCH ® C0., ¥2% 33388 50ny

when writing Advertisers,
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Earn $50 to $200 a Week

——

with our Moving Picture machine outs
fit, complete for $75.00 to give snters
tainments. Agents wanted.

ZUELCH @ CO.

119 E. 234 -I'tmi. = NEW YORK CITY

I|I| ELEBII'I‘ l'ainll 53.15

nmul
ﬂ'lﬂ-]lﬂlll.?

nd Muslcal Compositions
We arrange and popularize

ROYALTY PAID §

ON Hnnb;r“ Music Pub. Co., (Inc.)
SONG POEMS W e .

[“WE ANALYSE EVERYTHING”

AT REASONABLE RATES

Bhould you want to know what is contained in any
preparstion or product, addresa

THE ELLSWORTH LABORATORIES

MAX D. BLIMMER, Fh. D,
367 DEARBORN STREET,

BIIN AIR-IT’S CHEAP

Consumes 895 Barrels
ne. Penny fusl, bu:n- li
Inn.'t explods, eaves work and

CHICAGO

NO STOVE
LIKE ITI

.lllu
o ri m.‘i“i.lm No
mm“h-.::dn:ﬁ;:nhlwm:
eooker, baker, quick work, cool kit-
A\ ehens, 130 rrisom Wiekless,

<7 Valveleas 01162 d Alr Burnera
‘ A acld 1 month. AGENTS v'i'ru}llé#

o Greatest MO
‘I'I"uu B Nge oy FIHI".E: I.

0 Week
» tawd, ;Hmwkmnt

'“"h'"' ran: B0 day trial -lra-r.
B'ld’g, Cluclonat,

_TEE NO. 42 BENCH; ALSD MADE WITHOUT CABINET
Write for Catalog and Prices

GRAND RAPIDS HAND
=——= SCREW CO.

146 South lonia Street
Grand Rapids Michigan

Largest Manofacturers of Manual Trainiog and Home
Benches in the World.

e e e e T e e e e O e e e i e O e e R 1|

IPNEUMATIC CUSHION MASKS., — Playing
basehall Is becoming eas-
ler and safer all the tlme;
before long we may cx-
pect to hawve all the hard
work done by machines.
A mechanical batter was
invented some time ago,
and the fAelders and base
runners could =ave a lot
of running by using motor
eycles, The pneamatice
cushion mask Is lined with
goft rubber bags, which,
when Inflated fit the face
. ecaslly, and never get hard

* amd lumpy like the old
kind thar father used tn wear.

WALL PAPER CD.ST $500,000.

The wall paper on the walls of the office of a
haruess shop at Lamar, Mo., cost $500,000. The
paprr consists of the old checks issued by the own-
er of the shop for the last decade, war mementos in
the shape of revenue stamps, and one wall Is glven
over to chicks of handsome design. The smallest
cherk Is for 67 cents and the largest for £18,400.

>
EXAMINERS OF WASTE=-BASKETS AT
WASHINGTON.

Two women in the Treasury Department at Wash-
ington have a unigue employment. They are called
“Examiners of Waste-Basket=,"' and that ls indeed
all that they do honr after hour from nine to four
overy day.

The litter from hundreds of baskets pass throngh
thelr hands and theirs §s Indeed an important sery-
ire. Each employe ar clerk in the department pos-
segaes two tngged baskets, whirh he uses on alter-
nate days, aond It i3 required that all paper thrown
Into the basket be torn Into two once. Nevertheless
many documents find thelr way there that wounld
caure grent annovanece, If not actual losg of money,
by their disappearance. Bank notes from one dollar
up to ten thousand dollars are handled ke so many
pleces of paper and the chanees of one or two fall-
Ing into a basket any day are great. Bat rarely
fdopg A note or dornment pass nnobserved throngh the
hands of the expert women who go through the waste
basketz: and annually save thousands of dollars of
T'nele Sam's gond oney,

MEN EVERYWHERE

To learn how to make new and resllver
0ld mirrors. Immense profits In the
work and wa tea you success. 'Wa
tell free of ¢ a:- how to emboss, etch,
foll, dguld leaf, Igl Imlt and r.'.mp glmul

start at once.

G. L. Patterson (& Co., Chicago, I11.
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BATTERY FAN MOTOR.—Three blade hrass
fan 7 in. diameter run by four high grade dry bat-

o9

Battery Fan Motor.

teries,
at Infrequent intervals.
fan motor weighs 5 1hs,

Weizht complete 16 s,

UNIQUE ADVERTISEMENT .—This ent from the
Metal Waorker shows the nunigue announcement whic b
a firm seclling plumbers’ supplies sends out o ad-

—

Unigue Advertisement. .

vance of s traveling men. The Idea ean easlly be
adapted to other lines of goods,

771

i |
Will run 20 honrg continuously, or 100 hoprs

OUR CELEBRATED

THORNWARD BRIDGING

TELEPHONES

are superior in the Woodwork and Finlah, the Gon-
erator, the Tranasmitter, the form of Lightning Ar-
reater, Hee the GUARANTEE wo guote on the
THORNWARD 5-BAR BRIDGING TELEPHONES.
-
1,000 Ohms resistance - = = 25
1,600 * 4 FLOLGD 10 —
2,600 * i 11.00 &
We
Give
You
Free
Informa-=
tion,

advice and inm-
structions how to
establish, equip f{
and maintaln %
party lines, city |
or country.

NO
TIME
LIMIT
TO
OUR
| GUARANTEE

of our Telephone
Appargius,
Write for spe-
cial Telephone
Catalog and our

personal expert
advice,

Montgomery Ward & Co.

Michlgan ave., Madison and Washington 51s., CHIGAGO.

NEVER-LOSE KHEY TAG

Unususlly novel and prastical. Only Key Tag which makes it nasy
g for the finder to return lost kers
= v

.\f""n.\-. e A without cost or Inconvenlence. Two
simply reverses and drops in near-
Silver, handsomely made, Z5¢, postpaid. Agents wanted.

te hi d together. N . -

LMY EFIL @ E:;ﬂ: anf?«i‘\m:zn ?:Hlde.lmﬁndnr

i est mail box. Avolda necessity of

offering reward for return. German

C. E. LOCKE MFG. CO., 98 Spruce Sireet, Kensett, lowa
—

If 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.

Please mention Popular Mechanics when writing Advertisers.



Modern -
Business Necessity

"=’ CAPACITY 999,999,998

thustaitically #ndormed the woill ovee
oxidinad copper fnink, B30, axdin

¥ fo1 Frew Dockiet and Speclal Ofier.

CE LOCI{E M'F'G CO, 93 Walnut 5t.Kensett.Jowa

M[lVING PICTURE

Machine Castings for $10.00 to make
complete machine, order at once,

ZUELCH @ C0., N2F-23:d Street,

NEW YORHK CIT

L W PLUMBING BILLS

Rapld, scew
alwar Ak, with
Aganiy wahind

The [smoes Cabculpding Machios, e
e, wimpda, dursble

care, §HUEE propaid

T Fccall

0,8 Wi

Get them by paying r1|.tht prices for rap-
plies. We sell

SUPPLIES AT WHOLESALE

You save 205 to 4E on every article. lllghaat
grode goods and ltna:-om pleta, -

Frew illustrated catalog gives
all particulars. Write for it.

B. P. KAROL, ¢
Z28 W. Harrison §t., Chlcago, ={

Send three one=-cent stamps for 5=-color
PICTUREOFLINCOLN PARH BRIDGE

W. L. STEBBINGS

Civil and Consulting Engineer
LICENSED ARCHITECT

Monadnock Block, ‘ % tes i@
Tol. Harrison 1104

BE YOUR OWN BOSS

MANY MAKE 2,000 A YEAR

Yon have the same chanca, Start o Mall Order Business at homo.

We tell you how, Money coming in dnlly. Enormous profits.

Everything furnished, Wrlte at onee for our "Btarter” and FREE
particnlars

P. M. Krueger Co., 155 Washington 8t., Chicago, Ill

You Can Make

BIG MONEY

With My New PRIZE VENDING MACHINES

Best Novelty and Money Maker ever placed on the market. O
ated with nickels. Alsy six other new style Vending Machines
now ceady. Write to Manufasterer for full partlenlars and prices,

THOS. H. SHERBORNE, 29 Eouth 3rd Btreet, PHILA, PA

AGENTS WANTED ?&L‘hﬁ?ﬁi‘“ﬂﬂﬂ:”’mﬂf'

rite today for terms. F. B.ireene, 116 Lake BL.,

MONTHS FREE

If you are interested In any kind of 1nvestmant—~

Ofl, Mining, Plantation, Industrial, Lands, 8

]?.uuds, Mortgages, ete , send us your name a.n-:{
address and we will send you The Investor's Review for

three months free of charge. A journal of advice for In-
veators., Grives latest and most relinble information concerning pew
enterprises. Knowledge is power, Great opportunities come and go.
Great fakes likewiss, Get posted before investing, Write today.

iNVESTOR'S REVIEW, 146! Gaff Bldg., CHICAGO, ILL

Chicago
Cable Address “Stebblings™ Directory Code
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You Can MaKe Gas

100 Candle Fower Strong at
15 CENTS A MONTH
by using our
Brilliant Gas Lamps
We Guarantes Every Lamp

Write for our P. M. Catalogue. It tells
all about them and our gasoline system.

Brilliant Gas Lamp Co.

42 State Street, CHICAGO, ILL.
NEW BOOKS FOR SALE BY PﬂI’ULAR
MECHANICS
IRRIGATION AND DRAINAGE. By F. H

King. 500 pages; illusteated, Cloth. Price, £1.50
Although we bhave alrendy a vumber of books on
Irrigation ag well as on draining, the close eelation-
ship of these important factors in =oil euiture has
never been se elearly and convineingly sot forth os
ithe guthor has done In this volumne,  He presonts
in o broad yet specific way the fundamental prin-
ciples whieh underlie the methods of culture by
Irflgation aud draluage.

LOCKS AND RBUILDERS HARDWARE. Ry
Henry R. Towne. 1117 pages; lusteated,  Pries,
$3. Contents: Navrative amd  historical; mechan-
ies of hardware: art  metal-work  anid  ornamcnt;
locks and latches; locls in sets: plain havdware;
bardware groups; cabinct hardware; speciications.

DAITRYMAN'S MANUAL. By Henry Stewart.
476 pages; illustrated, Cloth, Priee, £1.50. Dairy
farming, If intelligently and systematically pursosd,
Is one of the most proftable branches of 41gr111;:;|I1'_§;1'1-,
amd this Industry has advaneed with greater striles
during the last gquarter of a eentury than any other
of the great agrieanltural interests. The book cm-
bodies a fall knowledge of improved methods and
all that s latest and most valuable in daley lore,
nnd embraces the entive subject and will prove a
trustworthy hamdbook to everyone who Iz interested
in any part of dairying. Fully lustrated and sob-
stantially gotten up.

PRACTICAL FORESTRY, By Androw 8 Ful-

ler. 2349 pages: illustrated.  Cloth.  Prlee, $1.50,
Treats of the propagition, planting, amd  ealtiva-
tlon, with a deseription and the botanieal and pop-

ular names of all the Indigenous trees of the UTondted
States, both evergreen and dechloous, with wotes on
a large number of the mwost valuable exotle specles.

STEVENS' MECHANICAL CATECHISM. By
H. G. Stevens, M. E. 335 pages. 4x0 inches, Illus-
troted. Cloth,  Price, $1. The subjects  treated
in a meost Intercating and thorough manner, Not
a technleal work but a thorough and practical gnide
for every station and marine engineer, fircman, elec-
trician, motorman and fee-machine wan, in fact, for
every mechanie.

ELECTRICITY.

PRACTICAL ELECTRICS. 135 pages: 126 1llng-
trationg; 8vo.; cloth., Priee, The, The fifth odition
of this universal handy book on everyday electrical

matters, Contents:  Alarms, batteries, bells, con-
nectlons, carbons, coils, Intensity eolls, dynamo-
electrie machines, fire risks, measuring, micro-
phones, motors, phonographs, photophones, storage,

terminals, telephones,
——— el ———————

A colored ventriloguist of Centerville, Md,, has a
peeuliar idea of what might be cousidered funny,
gays the Mommmental News, At a funeral in
Quecnstown, he threw his volee into the startling
words, “"Let me down easy, hoys”'—apparently from
the mouth of the corpse, There was n genernl
gtamprde: but, when omler was finally restored, nf-
ter the casket had been burst open to give the
corpse alr—only to find It a corp=e still—the prae-
tiral joker was taken in charge and consigned to
the care of the sherlff, and the burial proceeded.

FPlense mention Popular Mechan les when writing Advertisers.



The season 15 here fo

MAKE MONEY

Get started early.
$40 to $75
A WEEHR

Can be made with one of
these

| Steam Peanut Roasters
and Corn Poppers

.S, DUNBAR & CO.
16-18 No. Desplaines Bt.
CHICAGO-
F

Catalog Free.

PANAMA’S NAVY,

The Republie of Panama hag a navy., The navy
is o stemn yacht which was bought from a New
York wan  She wil'! be arwed with two S-pounders
amnd two automatic rapll-fivers, which will give ber
an ariament as beavy as the partleipants in n negro
crap gaine usually carry, And she is commanided
Ly an admiral from Kansas City.—Arkansas Gazetle,

il
—_——

THE EXPOSITION OF THE GREAT NORTH-
WEST.

The Lewls and Clark Exposition, now being held
at Portlund, Ore, wkile fittingly commemorating the
intrepidity of the explorers. who advanced loto the
will country with little other aid than their own
dauntless cournge to s2ustaln them, iz practically the
“eoming oul™ of the great Northwest, The growih
and progress of the Western eountry has been liost
magleal, It is less than sixty years sinee the first
settlers of the country, the founders of itz elties,
among them the brave Mareus Whitman, were mas-
sacred by the Indiaps, and now the Northwest is
calling the people of every nation to come and see
of how great wealtli sl resources she s possessed ;
how shie has heen “finished” fn the school of sclenee
aud mechanies and art, and what her enthoslasms
and aspirations are.  Moel that the okl Bastern
cities have gathered In through the slow ceniories,
the Northwest has acquired o her wief span of sixty
years without sacrificing any of the exhilarnting
infinences and cheer of o land where many of its
Inhabitants are also Its ploncers,

Probhably no more beantifol location in the conntry
eotld have been selected In which to hold an expo-
gitlon than the spot chosen for the site of 1!|:
Lawis nnd Clark feir. The spurs of the nobie Cas-
cades with thely forests of fie form the environs
of the exposftion grounds,. From any point the white
peaks of Hood, Jeffer=on, Saint Helen's, Adams, Ta-
coma or Ranfer, Three Slsters amd many others
are in view; the Willamette and the noble Colum-
hia with Its many beantiful falls and its palisndes
arc near by amd the coast is but a few hours' run
distant. Yot in the midst aof nll this primitive
grandenr will he fouml the marvels of this age and
others from every country under the son.  In place
of the Pike and Midway of the previous fairs the
expositlon will have, what {s more appropriate to the
loeation, a “Trail.”™ The Oregon climate is ideal.

- .

Afrlen Is Dbelng gpanned by a ercoat telegraph line
reaching feom the Cape t0 Cairn. At ome plarce,
where a swamp, 100 miles long, breaks the line,
commnnleations will be transmitied by meats of
wireless telegraphy.

Plense mention FPopular Mechanics

B ey el

Made-to Order

Suits $12.50

Nothing Ready-Hade?

Guaranteed to fit and please you. You take no
risk. You simply allow us o prove how much
better nllr;g‘.".rml!nt'- are 1-h?|'|'l thnsa you buy of
yvour local tailor for twice our price.

10,000 Pairs of
$5 Trousers Free

To induce you to give os
your ﬂ.r-.ttur r, wewill give
% pair of $5. All
ool Trousers ree
with ::ur first suit utd;&
rm: i u write today
r Free C?gth Snmplea n-f
our clegant $12.50
%18 and #20 uulmnt:t&
all=wool suits, each made
strictly to order.
We herehy agree to give you b
days to examine and tryon the
garments in vour own home,
with the distinct agreement 1o re=
fund the entire amount upon the
retarn of the garments to us, if
unsatisfactory. Write today for
book of styles, measurement
blanks and superh a:u:nnmmt of
nobby all-wool suiting aamr
ree, and see for yourseli how
well we can dress you and the dollarz yoo
can save by ordering a suitof us and get.
ting a pair of $5 all-wooltrousers free
OWEN T. MOSES & 00., TATLORS, -
212 Moses Bullding,
Teferencess Any oneof oy Sisi e Cystomers or the Mllwaukss Avenus
Eiate Hask, Uhleago, Capltal Breck  FER,000.00
cemsnnsnnnny WG it caied mnadl $REE cotipon foday —-eesesisee

Om'l' Moses & Co., 712 Moses Bldg., Chicago, Gentdemen:—Please
gend me style book and samples of suits, including your free
fromsers samiples. | expect o buy a suit costing about

ColOTecarens

1 prefer... oo wWeight,

AR EEEEEEE

T L 1 T R g e J

All the Btanda 2
ANYWHERE it HALF MANTUFACTURERS" PRICER
n'l_]cm"lnn: rental to apply on priee. Bhipped with
jrrnn lpwe of examination II'

‘rlte Tor Catalogue

YPEWRITER EMPORIUM, 202 LaSalle St. Chicago

Factory Clusing Out
SALE

Price less than cost
to manufacture
White Enamel Lined, Zine Lined
Galvanized Bteel Lined

Chareoal, Granite Rook Pilling
Cold Alr Bpace

Qur prices $5.00 to $8.00 Less than Department Stores

BENT ANYTWHERE C. 0. D. SUBJECT
TO APPROVAL

Tolman Steel Range Co.

66 LaKe Street, Chicago

when writing Advertisers.



"“Want” and “For Sale” Ads. 2 cents per
word, payable in advance, Replies may be
sent to A number, care Popular H“Iumlal‘
and wlill be forwarded promptly withon
extra charge.

“EHOP NOTES"—FPaper covers G0 conts,. Popular
Mechanics,

AUTOMOBILES.

74

BROOM FACTORY—At a

Jour eyes.

' rice that will open
Good reasons’ for sclling; will Involee at

about $135. Write to Mile Jumison, Newport, Ia,
FOR S8ALE—One-half interest In loundry to a
practical launderver. Epring Clty Laundry, Waunke-

sha, Wis,

Six Thousand acres of fine timber land tn Idalio
(deeded) for sale cheap If tanken soon. Address W,
J. Ramey, Nezperce, Idaho,

FOR FALE—One gasoline motor 8 h, p. two exlin-
der $100. Also Dyke two-spred forward transmis-
glon $10. Dr. Hoffman, Plainfield, 111,

FOR SBALE—Automobile ronabout 12 h., p. op-
osed gasoline engine; tr:lﬁ geat; thurou%hlﬁ.' rebuilt,

Itively a pgood eervicable machine, $500. P. O.
Box 250, Flora, Ind.

“FOR SALE OR EXCHANGE—Automobile ECLr.
Address C, C., H., 18 North Front 8t., Columbus, O.

FOR SALE—§285 hmys 1903 Long Distance Run-
about, costing over £1,200. Have nnother car reason
11.::" ;-Elllng. he Starin Company, North Tonawanda,

FOR BALE OR EXCHANGE—{ h. p. automobila
or boat 4 eycle goline engine, Address A, P, C.,
18 North Front 8L, Columbus, O.

BLACKSMITHS.

GOOD BLACKSMITHS ARE SCARCE AND BUT
FEW LEARNING THE TRADE.

And the smith comes fivat of all professions or
trades. The smith must make the tools first for all,
from the surgeon to the safe blower, by uslng Toy's
Treatige on new stecls explainlug how to work them
with 76 new methods for working all difficnlt jobs,
Ten receipts for making your own compounds for
welﬁiuﬁ different kinds of steel solid. Thermite weld-
Ing fully explained; also two colored tool tempering
charts; chart A explaing all anneallng and harden-
ing: Chart B explains both scientific and plaln tem-
pering to a stindard. All the above for £1.00. Val-
uable gamples free. W, M. Toy, Bidney, Ohio,

BUSINESS CHANCES,

FOR SBALE—A very desirable machine and re-
pair shop, resldence, locatlon and buslness; manu-
facture wood sawing machinery, which is In great
demand; more business than ean attend to; want
to retire: a bargain.  Irving Fox, Rochester, Minn.

FOR SALE—Blacksmlth shop, Wouse and barn in
small inland town In Kansas dolng gond business
aml renting for $17 Fﬁ:r month. Bargain at $1,400.
W. 8 R., care Popular Mechanies.

FOR SALE—Jewelry store. Optics and repairs
two ecompetitors,  Popula-

pay all expenses.  Only
thon 15,000, Stock aud fixtures Invoelce £5,000 or
over, Priee £4,000 cash boyvs pood will, ete. Stand

rstahlished 25 years. Phil Levy, Henderson, Ky,

FOR SALE—Foundry and machine shop In town
of 3,000; eentral Miunesota.  Well equipped for re-
palring and manufacturing. Nearcst competition 70
miles, Address Box 590, Litehfield, Minn.

START A MIRROR FACTORY In your town,
There's money In it. We teach youn and puarantee
you success at once.  Send 10 eents for sample
mirror, particulars and testimonials, Do It now,
None without. Hullinger's School, Francesville, Ind.

FOR SALE—Small steam laundry in thriving
northwestern town;

buginess aud prices good; a
bundle work. For full particnlars address Box 82,

Morden, Manitoba.
FOR FALE—A good

onltey and daley farm In
the San Joaquin Valley: improved by a seven- room
house, plastered and palnted.  Barn 30x42. Poultry,
pigeon and rabblt houses. Over 400 Almond trees
and a variety of fruft trees.  For deseription and
price, address E. D. Capwell, Merced, Cal.

FOR SALE—Founidry and Machine shop. Com-
plete equipment for building mine ears. TLoeation
midway between the great coal fields of Indlana and
Ilinois.  Alse equipment for building several slzes
of statisnary and marine gas engines, and a good line
of patterns for fuhhing work, in a good manufactur-
Ing town, 2 rallroads, 2 navigahle rivers, no other
foundry within 25 miles. Real estate. stock and
tools involee abont $8,000.00. A great bargain, H.
H. Mason, Mt. Carmel, IlL

ENGINES.

A PRACTICAL BOOK, “Dies and Dicmaking.
Postpaid $1. J. L. Lucas, Brffligeport, Conn.

FOR SALE—One 13 by 12 Ball & Wood, high-

gpeed engine: also one 35 kw. glternator. Adidress
Vindex Co., Aunrorn, 111
MISCELLANEOQUS.

WANTED—Experienced machine shop foreman.
Must come well recommended,  Address W. E, D,
care Popular Mechanies,

ATUTOMOBILES—Thelr operation, care, manage-
ment and construction, together with seale drawings
showing how an up-to-date machine can be bullt for
$500, gent on recelpt of request enelosing two-cont
stamp. Mclaren Auntomobile Sechool, 54 N, 1ith
Btreet, Philadelphia,

BRAINS FOR SALE—Do you want a prospectus
written and lustrated 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 =0 write to Expert, care of Popular Ma.
chanies, Journal bullding, Chleago,

CAMERA FOR BALE—Vive ecamera, 333x31 In.,
In good conditlon, $3. C. L. 8., Popular Mechanies.

ADVERTISING COURSE FOR SBALE—Full
rcourse of lessons from the foremost school fo the
conntry. Price $10. C. L. 8., Popular Mechanies.

WHEN YOU WANT anything and don't know
where to get It, write Popular Mechanles,

DEATH is gald to be pleasant when It takes place
by drowning; however, we do not believe yon want
to dle that way. “How to Swim" is the book that
will teach you how to swim, Contalnsg 100 illusira-
tions; sent postpnid for $1. Popular Mechanles,

WANTED—If you have anything In lght metal
manufacturing, job or experimental work, write me.
Lowest prices. Schwabe & Son, 55 W. Washington

8t., Chleago.
GET OUR PRICE on Magnet Wire and Battery
Lampse. 8ale for this mounth only, Smith's Mall

Order Bupply House, 207-213 East Van Buren St
Chirago,

FOR SALE—Two new tool chests made of yel-
low poplar and buoilt to stiowd rough uneage.  Inside
measurements 31 by 18 by 16% in.: and one 38 by
24% by 23W In., C. T. H_'rntt.ﬁ"l-‘j.-nnu. Tnd,

CAMERA OUTFIT—The best bargaln yot . An
Al Vistn Panoramie camern outfit for pictures 5 b
12, Write for full particulars. Otto Elnsnw, Med-
ford, Wis,

ATTENTION MACHINISTS and carprnters. We
wish to let you kuow that we ecarry o full line of
mechanleal tools of all deseriptlons. We are giving
the readers of Popular Mechanies an nenurtun ity 1o
get pood tonls at cnt rate prices.  We carry all
makes, Write for one of our 6 in, hook rules, price
60 cents, Femd for catalogues. Euareka Tool SBupply
Co., Wllkinsburg, Pa.

FOR BALE—One gasoline hrazier: one 8-inch
Bmith blower with econnecting shaft; one § h. p
electrie motor: several emery grinders; one alr com-
pressor; also o lot of patterns for 2 h P gnenline
engines. J. D. Behulz, Box 176 North Chiceago, TII

EMALL PFTEEL CANNONE—SBevera]

left over

from last year:; 10 In, f‘l.ﬂﬁ: 12 In., ¥$1.75: 15 in.,
£2.50: and breech loading 12-guapge, $6. If von
write Inclose  stamp, castings, ete.  Salineville

Model & Machine Works, Salineville, O,

WANTED—A second-hand gazollne motor, be-
tween 1 nnd 4 h, p. Munst be in good condition.
Henry Rettke, 158 Grave St., Marinette, Wis,
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MISCELLANEOUS.—( Continued)

FOR SALE—Two h. p. motor eyele engine, cast-
ings nearly finished, or will exchange for small 110
volt motor. Rey Bazcom, 224 South 4th 8t Steo-
renville, ©.

FOR SALE—Cuolumbian
new. Send for photo, and deseription,
Waverly, O,

WE CAN TELL you where to get good bargains
In all kinds of second hand macbinery, FPopular
Mechanles.

graphophone, good as
E. Bevarid,

A PRACTICAL BOOK, "Dics and Dirmaking,
Postpaid $1. J. L. Loeas, Bridgeport, Conn,

FOR SALE or trade—Gurley vernler transit
compiss,  Want 8 by 10 view eamera, small engine,
boiler, or technoiecal books.  RKoight Hros, Crown
Polut, Ind.

FOR SALE—0One voltamp medical battery No.oo 6,
good as new, £3. G. M. Hyatt, Eaton, Ind.

FOR SALE—Poultry, Barred Plyvmouth Rocks,
200 fine young, soon ready to ship. Kgos §1 per soi-
ting for July., Correspondence solicited,  Clreenlors
froe.  Fraalk J. Overstrect, Kiowa, Kans.

- —— =k

FOR SALE—National typewriter, In good condl-
tion., W exchange for secoml-hand lathe. C. W,
Balidwin, Conneil Grove, - Kans,

WANTED—Second-hiand engine lathe, with 20 to
24 In. swing, 7T to § ft. from center to center, Frod
Grimm, Tustin, Wis,

ENGINEER'S LICENSE—Engineers, electricians,
firemen and machinigts, send for free pamphlet de-
seribing Spangenberg’s Bteam and Electrical Engl-
neering; 672 pages; 6458 [Hustrations; 1,035 gquestions
amnd answers: jn=t out; best book ever published.
Geo, Zeller Book Co., 5t. Louis, Mo,

FOR PALE—Two correspondence courses: one on
elecirieal work, the other on plane and solid geom-
etry: by the foremost correspondence schools in the
conntry. Also a W h. p. motor, 220-volt. Address
H. G. P., Popular Mechanies.

FOR SALE—S8hop right to make and sell recently
ﬁll[i'llﬂ‘ll article, heap; eells at sight to honse-
cepers; any mechanle can make it. Sells at 30
cients,.  Half profit. No expensive machinery. Start
on few dollars.  Address Zeta Machine Shop, Lock
Box 63, Bloomfeld, Mo,

WANTED—Gomnd 4x5
mnst b cheap for cash,
Dak.

kodak for film or plates;
J. C. Nelson, Grandin, N,

Common Red Cl;ver

Cures Cancer, Eczema, SBalt-Rheum, Rhen-
matl and all other Blood DMiseases

How many peoplo reslize the true valoe of
our common red clover? It is the best blood
puritior known. Thoosands of prominent 3
pla have been cured of cancer, rhoumatism,

mﬁnnting. nﬁzemu.;:din and E} iRERAEH
¥ i, to 1. Needham'
Sons, 118c Lakeside Bldg., Chicago, Iil., and

they ‘will mail free u fuil desc o Ked
Dlover Blossom I-I:fru'h s history of how Mr. Hmrzm
his cancer and testimonials from many who have used the
remedy.  If vou have any disorder of the Wlood look inte the
kIm"l'lt.m of Needham's Clover. 1t is the best blood purifier

nown. '

FOR FALE or trade—Itallan harp.
Florence, Neb,

Jiedgan Glhson,

FOR SALE—One motor cyele frame, complete,
£25. One motor 11 b p., complete, 225, Both new
amd Mg bargains. M. J. Taylor, Camden, Mich.

FOR SALE—Eleetrical supplies and apparatus of
every description.  Amateur supplics at wonderfully
low prices.  Send stamp for bargain sheet of new
amd second hand goods and eatalog of Ru?p]im. T:
Binford Eleetric Works, 994 Washington Boulevard,
Chleago, T

FOR SALE—Syracuse

F Al chainless  hieyele, new,
£35, vost 870,

BE. G, Raymond, £t. Cloud, Minn

A BARGAIN—Drawing ontfit, value 21250, with
fine German silver Instroments, . Usid only  ghaort
time.  Priee, §6.60, Address Dwlght W. Dilty,

Greonville, O.

“SHOP NOTES.”

200 Pages,
385 Illustrations.

PRICE - - - 50 CENTS.

POPULAR MECHANICS

Earn _frJun $80 to $125 Per Month

WE WANT YOUNG MEN for Firemen
and Brakemen, experience unneceseary.
High Wages, Promotion.
secured as soon as competent. In-
structions by mail. Cut out Cou-
pon and send with stamp for
full particulars to-day . . .

National Railway Training
School, 224 Boston Blk.
MINNEAPQLIS, MINN.

Positions

Please menifon Popular Mechanics when wriling Advertisers,



What Is Daus’ Tip-Top?

& TO PROYE that Daus® »Tip Top"is
. the best and slmplest deviee Tor mak-
; % ing 100 coples from peo-writien
— = and 50 onples from typewritien orl-
™ ginal; we will ship complets dapli-
cator, cap slze, withont deposit
X ;l;fta;?! 10) dnr:';ﬂll.
- ce 37.50 less tr
discoont of 88% %, or $5 net
K. DATE DUPLICATOR CO,
111 John Bt.. New York Clts

g [

upped mlnm

THE FELIX 5.
Daus Building,

E g : l
d short courses, Th 1}
&:I;ﬁ.mﬁhap work mmnrnuuh 4 nnln:.
m)‘urﬁ in Bteam and Electrical Enginn-an:n.z 'E:l.'p(-:h:u'a lml'
Aveonum isbaLlena

iba bl uunll.'lt wkf. Findsnls may sster wny time.
anil elecirloal SouTisl. Mention eourss In which Inbersitsl.

TG HLAND PARK COLLEGE, Des Moines, In.

ad nmn.=

1.1
mmﬁ;.. SHORTHAND

5 BYSTEM
and lllnp'l ADFONE can m.’lurn in 20 lessons
II:I.I.I No int.ﬂ srence to regular work. Greatest
Er.‘l-liﬂn,ul offer of the age. Endorsed by leading papers
and eminent edncators aa the greatest work in the history
of education. Thousands of testimoniala and nntes.
mpaign of Education. BII5 Broadway, New Yorz Qity B

0000000000000000000000000
WHEN IN SAN FRANCISCO

YOU CAN ALWAYS GET

Popular Mechanics

and ita books as well as back nwmbers,
and any othér book or nériodioal you want.

ROBERT C. ROSS, 1203 lNarket St.,

'Frisco.

BE A

WATCHMAKFR.

EARN WHILE YOU LEARN, fepd for our Book Freo.

“"How to be a Watch-
Hl‘.“ " Postal will do. Stone’s School of Watchmaking,
Mention Pepular Mechanles, ﬁ-]uhn Bldg. ﬂt P‘aul Min.na-uta..

The Greatest
Invention.

——— PHOTOGRAPHS———
IN NATURAL COLORS

WITH ANY CAMERA | ™ * o

New YorE Camera Invention Co.,
119 E, 53rd Strest, New York City

Andrews Office Desks

Have n name to thelr credit and are &
OREDIT to their name, for they are
made by

Bpeoialists who know how,
STEEL TYPEWRITER
CHAIRS

GHAIRS $4, DELIVERED
The A. H. Andrews Co.

DRAWING &

STUDENTS NEED

THE DRAFTSMAN

25¢ for 4 months—Cleveland, Ohio
“Bhop Notes 1805,

200 pages,

385 cuois, price

776

Ch.rll "A’nr Rl.liu
$L 00 EACH

For eou, COFIeTs
dens,

G “ “ s 't't'r1tn im- eircular,

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

PORTABLE TENT for campers, mlners and ex-
plorers. The frowe I8 made of four wooden sectlons
which sllde past each other to the Ieogth of one
aection, for packing. To plteh the tent the frame

Dowbly tent—a perfect theller from exireme hiat ow colil

Is drawn out to full length and the ends stoek In
the ground 6 In. This leaves the arebed frame (wiee

a5 wide as lis height. Two pegs are delven, to
which the canvas is fastewsd; then the ennvas =
drawn over the frame. In ordinary weather only two

In stormy of very hot weathor a
placed

pegs are edcded,
gpeond and Iarger frame and canvas ean De
over the first,

The single tent and frame can be erected In 30
secoids.

60 cents—Popular Mechanics,
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KEUFFEL & ESSER COMPANY

OF NEW YORK
iii East Madison St Chicagoe

Drawing Materials Surveying Instruments
WRITE FOR NEW CATALOG

WORK BENCH.—Tuls bench Iz recommended as
specially deslrable for use by amatenrs, youths, awd
those who do pnot weed to use a bench constantly.
It is 4 ft. long exclusive of the vises, of which there

linles

It has back hoard and tool rack,
Bench is 20 in. wide, 32 In.

are two,
for stops, and maple top.
high nnd is very substantilally made,
pensive and will last a lifetime,

Is quite Inex-

GROTPE OF MECHANICAL FIGURES.—Each
of these groups consists of minlature Dbeings,
which performm a great variety of movements and
operations. One group, called “Mechanieal Aerobats,”
consists of slx men, 6 in. tall, In a playhouse, each
of whom performs some distinct acrobatic feat. In
sSundown on the Levee'' there are six negroes who
play the jewsharp, plek a banjo, flonrish rattle bones,
beat time with their feet, ete. The hest plece, how-
ever, 18 a scene In a steel works, where two forges
In operatlon give off smoke and the fizures beat
fron in the forges, opernte a stamping machine, ete.
The figures have both elbow and shoulder motion,
and the number of mechanical movements lnvolved
Iz amazing.

-t

THRIPS, A NEW ORCHARD PEST.

The thrip I8 a wew pest which threatens the
orchards of the West; that Is, It Is new to the pub-
lie, for scientists have had thrips on the bad lst
for some years. It Is o very emall, black Insect
which gors from one blossom to another killing
the buds. The nsual methods for destroying insects
aré harmless to the thrip, which has the faculty
of retiring within Itself and closing Its breathing
pores. The thrip trust, however, is destined to be
short lived, for alveady another Inseet has appeared,
the raphidian, which thrives on thrips and is other-
wise well behaved and does not barm trees,

500 BOORS

Our new catalog of latest me-
chanical and technical books,
now ready. Write for a copy.

Want a

Typewriter Free?

e

It takes no money and very
little effort to earn A FINE
TYPEWRITER. Thisis cer-
tainly the greatest offer we
have ever made. Write at once
for “How To Get It.”

Popular Mechanics,
JOURNAL BUILDING, CHICAGO

LETTERING

A peat booklet, now ready, contalne
many good things for studeats

PRICE, 25

DRAFTSMEN, Rrentr=cts.
need our new book on dimensions of
Pipe, Fittings and Valves

NG BOOE LIEE IT
FLEXIBLE CLOTH BACKS, 50 CENTS.

3

CENTS

HAVE YOU SEEN A 0OPY OF

THE DRAFTSMAN?

It |a & neat monthly magazine on DEAFTING
and Home Study,

$1.00 PER YEAR. 4 MONTHS TRIAL, 25¢.
or the Magnzine and “Lettering” for $1.00

ADDRESS

THE DRAFTSMAN, Cleveland, O.

Please mentlon Popular Mechanics when writing Advertisers.
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e i e i P CHERRY TREEE ALARM.—Where n person has

u RITH METIC only a few cherry trees and ls specially anxious to

preserve them from depredation by bicds, the fol-
SELF TAUGHT
e ——

lowing plan will prove gquite helpful. Buspend an
clectric ball in each tree gnd conneet all the bells to
the necessary number of dry batteries, A push
button can be located In the houwse and the bells
rung at fregquent Intervals. Or a make-and-break

L
i
SPANGENBFRE'S Do not EMB:" because through : device ean be rigged with the worn cut works of
TN neglect you have for n what 4 a clock by which the bells will sound automatically
PRACTICAL ﬁ%,nﬂmﬁm}“ﬁfm .Illbﬂ t ,fﬂ:’; i at frequent Intervals,
ARITHMETIC Hgt.had md“mt :ﬁr. 298 A writer In Amatenr Work recommends the ase

of buzzers Instead of bells, the buzzers being placed

g; sent prepald on recel
Efmmu. pe 7 in metal mégaphones to Inerease the sonud.

t
in elamps. Best book
aver published.
ESTABLISHED 1570

GEO. A, ZELLER BOOK COMPANY
Agents Wanted Everywhere, 55 So, 4th 5i., 5t Louis, Mo,

Self Tausht

ORCHARD DUSTER.—This Is a portable device
operated by a hand ecrank which throws n stream of
desired =ige of dust, powdercd chemieals, ete, on
the principle of the spraying machines, Sald to be
less work and more effective than Hguid spraying.

EUGEHE DIETZGE“ GGHPANY WATCH PROTECTOR.—This entirely new and
slmple deviee 18 a positive protectlon asgainst the

181 Monroe Street, CHICAGO Jlozs of your watch hy pickpockets. It 18 easily at-
119-121 W.28d St., NEW YOREK tuched to any pocket, corset or dress, Does not

I < S

Most complete line of

Drawing Materials and
urveying Instruments 'g:
/

N e e e e e e R R e e
o

e

Our Bapid Printing Blue Print Paper has no equoal.

The Celebrated Vandyke Solar Paper for Blue and
Biack line prints. Send for sample prints.

ALL BOODE WARRANTED Watch Protector,

WRITE FOR CATALOG “'P''—{16-pp, PROFUSELY ILLUST'D,

interfere in the removal of the wateh by the wearer,
a2 but makes it lmpossible for any other person to do
HENRY & HORA'S g0 without your knowledge., Good sport can be had

Mudern Ele ctricity by requesting your friends to take youor watch from

your pocket when they ask you what time It Is
Explains X-Hays, Wirelesa

legraph adl . - T
T"n_‘:‘.’“.nn glnlntrt.;:;lnn. APPARATUR FOR CLEANING MACHINE OIL.
FPower Siations, Wirlng, ete. —{Hl which has been used in running engloes, dyna-

Writien In plaln English. mos and motors is Introduced in the elotted state
A" P hl inte n settling chamber at the top of the device,
ToDiems Sul"ﬁd The lguld passes thenece o the directlon of the
Practical—Accurate—Scientific arrows through two other settling chambers, each
150 Hllustrations.
355 pages. Cross index.
i A practical handbook for stu-
dente, apprentices, and electrieal

engineérs." —Scienlific American.

Silk Cloth. decorative cover, silver stamplng, . . $1.50
Seal Leather, marbled edges, gold stamping, . . 1.00

LAIRD & LEE, 263'Wavash ave. CHICAGO
A SCHOOL WITHIN ITSELF

Bpace will not permit tall-
ing you all about this bgg{. but
bettor still, wa give you & chance
to examing it for yoursalf by our 1
affer to refund money If book is ; 2
B o e L -
I‘!Dplﬂl hlvaﬂli-:een .na:-ld E:-;ld paid 0il Cleaning Device.
for, and out of this number wo
have refunded for oaly forty
ngui«. 'I‘henl AFH nlnn‘tﬁn having at the bottom a fageet through which sedl-
S Tﬁ,ﬂ{”,’iﬁ.ﬁ'ﬁ‘afﬂgmﬁ.,; ment may be removed. The oll then passes through
tricity throngh the art to the A series of filtering chambers arranged on an in-

mﬂ;ﬁﬂ,}&:ﬂ:ﬂ"‘ l_ﬁ'ﬁ“:"éﬂl' clined plane.  From the last filter it Is removed

ready for use.
ard Edition. Price, $2.00 delivered

H.-‘MHCELE\E‘[:QHIJ-%TUFE t?i&nd. Ohlo When you have a good shop “kink™ send it in and

let others have the benefit of your ideas,
Flease mentlon Fopular Mechanics when writing Advertisers.
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CATALOGS RECEIVED.

EVERYTHING FOR YOU AND YOUR AUTO
is the appropriate title of o handsome eatalog re-
cently issued by the Motor Car Supply Co., of Chi-
cago. The book will be found valuable to autolsts
in that it gives them a great varlety of the various
devices as well as speclal and suitable apparel for
automobiling from which to choose. The complete-
uess of the book 1s one of Its chief merlts,

CATALOG NO, 21, Issued by the Capltal Gas
Engine Company, Indianapolls, contalos a great deal
of lnteresting Information on the gas engine for all
those who have use for these machlnes, The
pamphblet iz well illustrated with diagrams agod en-
gravings.

AIR AND GAS COMPRESSORS.—A 176-page
book, L. 510, describing and llustrating a complete
line of steam, electrie, gas and power-driven com-
pressors of all - types, Incloding single and duoplex
amnd simple and componnd: gingle and multl-stage,
ote., Is being distributed by the Laidiaw-Dunn-Cordon
Co., 114 Liberty street, New York Clty. It glves the
results of the latest investigations upon  ale-valve
gears (the most enitical feature of an alr COMpPressor)
and shows a gear combining the quietness, efficiency
and high speed qualities of mechanically-moved valves
with the elasticity of poppet valves,

It also explains the air 1Tt for raiging water from
driven or bored wells, gives the amount of alr re-
quired for pumps and drills, tells how to calenlate
pipe lines for compressed alr, explaing the effects of
altitude and temperature, discusses the advantages
of compounding and intereooling, the advantages of
difercut valve gears for different purposes, the gev-
eral methods of driving, and glves data on o huondred

TECHNIC OF
Mechanical Drafting

BY CHAS, W. REINHARDT
Chief Draftsman, Engineering News

Author of “Lettering for Draftsmen, Enginegrs and
Btudents.""

“"BHOWE HOW TO DO IT"

Oontains chapters on outlining, lettering, outline shading,
section lining, corved surface hhldinl.]:ﬁnd.in of lm]’.mtl

surfaoes, raphical drawing, charncker and finlsh, m
Boards 1138 Ine. 42 1:ip 80 text illustrations and 11
tminulﬁlntu Plates Lto IV

or ssction lining.
Prof. Jacoly Cornell “Each th
1 dllp!!{sm‘l:l;ﬁnl- s;:d"fn; l.nifnn ‘udh?'lr fﬁ:—
| ing” are alone wworth the price of the book.””
Most Popular Book on Mechanical Drafting Ever

conta’n 8 distmet conven-

Published
Adopted as Standard in many Technieal Bohoola
PRICE, $1.00

MECHANICS
TROBLEMS £ ENGINIRING STUDENTS

By Frof. Frank B. SBanborn
6 problems, many being examples in englnesring

joa.

Oontenta: T, Work (Problems 1 to 172. IT, Foroe
{Problems 178 to 406, 111, Motion 1Problems 408 to 640 an-
swers and complete index, A practical, elemensary book
of problems for the osd of practicing moechanios, en-
gloeers and studente

PRICE, sl.s50

Hand for deseriptive catalog M. P. and & sample
copy of ineering News

»
THE ENGINEERING NEWS PUBLISHING CO.
220 BROADWAY, NEW YORK

HOWTORWIN EN ' EX I s MODHEI. LIBRARY

GINES AND BOILERS

R P 4 NEW BOOKS IN ONEVOLUME @y
Writton in plain lang. cloth, containg 300 pages, 300 illusirat’'ns $ |00

unge und fully illustruted The Bmdfﬁ; F]Mh-iulty and Its Laws Dry Batteries; How to Makeand Use

for nners,

ciators and Alarmns.

mental work. Price, postpaid,

teatiug w

other things of nse and interest to every nactual or
prospective user of compressed ale. The Look s a
valuable addition to any technleal Hbrary. Please
mention this magazine,

BOOK OF TABLES FREE.—A valuable little book
of 200 pages, containing many referenee tables for
the use of engineers and boller room men. Subjects
treated Inclode steam bollers, holler horsepower and
how to ealculate It, chimneys, engine horsepower,
belting, fusing point of metals, ete., ete. We have
arranged to have a copy of this book, *No. 8. sent
free to any boller or englne room man who will men-
tlon Popular Mechanies in his reqguest. Address Wm.
Powell Co.,, 2525 Spring Grove avenue, Clnclanatl, O.

IT PAYS WELL

Modern Primar y Batteries,
les for telephones, telegraphs, motors, electric lights, induction colls and for all experl.

WE WANT one permanent Agent in each shop to repre-
sent Popular Mechanics, Write at once for particulars.

am.
How to Install Eleetrie Bells, Annun- E!Betrh.'.nll.:n Clreuits and Diagrams, Il-

lustrated and Explained.
their constructlon, use and maintenance, Including batte r

25¢

A new book, ELECTRICAL INBETRUMENTH AND TESTING, describing the latest forms of 1
:};umrg;::tt:::ghyhm t:-:: I:E‘;ST- idi;:l::ij tt.I:“eL1 '\-'-c:i! Eata; .hmmpt;a:?'f}rnlmiumntu':.l Put:ntlgmm%
Y andard Porta , Wi che
ith the Voltmeter, 210 poges, 106 illnatrations, lz:até?ﬂtbnlothu H:.“i.l:l;.t ﬁ&"ﬁ'ﬁ.m it

SPON &« CHAMBERLAIN,
PUBLISHERS OF TECHNICAL BOOKS, Dept. PM, Liberty Bldg., NEW YORK

' SCHOOL & STAMMERERS

Bend for terms and desoription of treatmeant

J. W. CORLLEY, M. D.
108 West 124th Street = = = New York City

A YEAR'S SUBSCRIPTION TO

THE MONTHLY ¢ "
JOURNAL CONCRETE

Will make you money This is the cone

crete age. New usu!;ur Portland Cement

n:;t:u;c ﬁ:ﬁ;{-ud. IFcnrt l-I‘«J-ur (44)

fm.- subject. scnd?fﬂ ?nﬂr: yeplll:'.:':ug!

scription or write for special club offer.

Address DEPT. A
Concrete _Pnhlisl:in Co., Detroit, Mich.




EVERY BOY
His Own Toy-MaKer

It tolls yon how to make » Bteam
En#nb n P'hn aphic Camers,
indmill ioroacope, an
Flectrical ncn:!-r'hi::ubf 8_Galvanio
B..n]f;}-y 1.a.gt_l:’.ll A. alm:ﬂph
an ectraty ArR o
Telephone, 4 nﬁa]er g
Magic L&ntﬂm an !Im'llu.n ATp,
Boats of Gm%kin{l from & Ht:ro
mw'thmt.tnu. 1l-rigged ach Wner.
how to Kites, Ball l:uann,
Paper Tn 5 Mnuku. dn Racks,
“’n.ganu. rtel,umr ouses, Howe
Gune, Slings,
Btilta, Fl:hina Tackls, B.nhblt ar.el Bird raps, and many
other € ina:- and all is made so plain and simple that ﬁni'i‘
boy can east i&;mnku nn}-thlnﬂewr!bﬁd Thewhole ial
lustrated with more than 20 handsome il lusirations, Thia
in & great book and you should not be without it Price
only 10 cents, postpaid, 3 for 256 cents. Address

WESTERN SPECIALTY CO., Bradley Strest Statien, St. Paul, Minn.

ELECTRIC MOTOR, 75c.

Runa with a wet or dry battery. Ask any sloa-

trical dealer or look through any alectrieal
cataloguo and see If you ean buy an electrlo
motor with 2-inch armature, wrought fron
fleld magnet, pulley ete., for 75 cents, pack-
ing and postago, 16 centa
CATALDG {TE FREE

Eleetro magnets for experimenting, 150 each,
Bend 10 comcti for 10 fust of mugal wirs for sxperimenting and making umall magoess.

ARTESIAN ELECTREIC C0, 744 Artesian Ave., Chicago

We Teach You How FREE

Full instructions with every Model
FPress, for doing all sorta of job print-
ing. ¥l an hour made or sived in spare

tim‘u printing for otheras or yourself.

eaay anid fusalusting ~ Every pros

The leader for thirty years.  'Welte for (res hu.ll.
wod shlomements, bLl-n-cl 1874

H“‘d'l PI'BII cn-.
106 M. 10th St., Philadelphla, Pa.

Earn a Pearl Handle Pen.
(IRLS! Earn a Gold Necklace,

by selling our Beauntlfal Hat Fins.

8end 10¢ for sample and plan. WESTERN CURIO CO.,
866 K. 23rd 5t., Los Angeles, Cal. Dept. 3.

wrl.n the hitof the 8t. Loula Fair.
You can have more FUN with

THIS
MUSICAL DYING PIG this cute little porker than say

thInF l.-vurim'anwd Youn simply

blww bimup, then begrlnm Loslng.  Afisr
singleg & whils I:l uul!.. then ocllnjmed, thes
lvem up theghost with & last felnt grunt sand

4 fAnaily laysdewn and dist.  Don'tmiss thls:lg
iothe | oot yol.  Bent puatpald For |, or  for
Az, nmil ey hig hargain catabagise

I 'ﬁ' H. MILLER SUPPLY CO,
T39 Easc 40h »i. 1 1 ST, PAUL, MINN

e

. o .
FLASH Llaﬁrn@_-
Postage extra, 11c.  The best <l
made; lasts the longest; glves most powa
erful light. 1t's always ready—simply press the batton,
Extra batteries g2¢, postage i: Agents make big money,
Send for catalogue. THE Y18 O, 65 E Lake 8i., Chleaga,

The Wonder ALTERNATOR

BOMETHING NEW

JUST WHAT YOU'YE BEEN LOOKING FOR
Dnly small emnblned slmmaiing snd direot surresd
ganemator masufactnrel The most lolereitlng fnd
weaful pla sal ctecirlesh wpparsins ever alfersd.  Cal
miso hs operated slclently an B motor. Wousd for
any valinge sp talih Walght 4 1-3 b Band Sor
Aml.lwl.llﬂ.

dﬂ:ﬂlﬂrillhﬂhl
15 H. Ballng Biresd,
THE R. M. CORNWELL G0 £vuactisr. N ¥

Please mention Fopular Mechan ics
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ELECTRIC RAILWAYS

Dynamos :

Motors Cas Engines

S ey,
i gt gty e B Bt il Ry R Rty
M [ 2Tad i1 {h} ORI
The CARLISLE & FINCH CO.,
262 E. Clifton Ave. Cincinnati, Ohio

A CONFESSION.

I've been down to the eity, and I've seen the 'lectrie

lights,

The twenty-story bulldin's and the other stunnin®
sgights:

I've geen th' trolley cars a-rusbin’ madly down the
strect

An' all the place p-lookin® like a fairy-land eomplete,

But I'd rather see the big trees that's a-growin' up
to home,

An' wateh the stars a-twinklin® in the blue and Infty
dome:

AW’ T'd rather hear the wind that goes a-singin’ past
ithe door

Thar the trafle of the eity, with lts bustle an' lis
roar.

I rechion 1'm peculiar, an® my tastes iz kind o low:

Dut what's the use denyin' things that certainly Is
807

I went up to a concert, an" T heard the music there:

It B:mnjtlml like angelie harps a-floatin' through the
air.

Yet spite of all Its glory an® the gladness an’ aeelaim,

If T gtopped to think a minute, T was homesick Jeu'
the same;

An' T couldn't help confessin®,
curious thing,

That I'd rather hear a robln swectly pipin' in the

though it seems a

spring.
—Washington Star,
A WARNING TO MARINERS.
“On Monday the Ailmlr:t]t}.‘_Eﬁ.ﬂm'll A warning to

mariners that they should not navigate within six
nautical miles of the const of the Peseadores, owing
to the presence In those waters of ‘dangerousz ob-

jeets.," "—Japan Times, Tokyo, May 12, 1906,
Evidently the Russian fleet got within slx nantieal
miles of gsome such place,

PRESERVING WO0ODS IN SUGAR.

procesg for aging and preserving woois
beet sngnr or saccharine replaces the sap o the
trees and drives out the uatural homidity. The
newly felled wood §s loaded on a truck, which I8
rolled inte o huge cylinder, provided with plpes
through which either hot or eold water may be
introduced, The exlinder is then saapplied with sogar,
and hot water Is forced through the pipes: the heat
boils the sagar, which penetrates the pores of the

In & new

wond, Cold water Is then sent through the plpes to
eonl the interior and the wood Iz conveyed into a
gpecial roow, where [t Is dried by hot air.  After

it Is again cooled and ready for nse

this process,
it Is sald.

Insects connot destroy wood so treated,

when writing Advertisers.
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FARN MONEY
THIS SUMMER

Many of our readers will have spare time this summer.

If they wish to undertake a very pleasant and profit-

able line of work, to occupy either a portion or all of

their time, they are invited to address for full particulaE

POPULAR MECHANICS

JOURNAL BUILDING CHICAGO, ILLINOIS

MANUFACTURERS 15 = b vie sclies
labor, raw material and demand

| for your product obtains. All these and more found on the BURLINGTON
BUIIIHET”H ROUTE. For information write to

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

Route

5§ 11 _ 3,37 __.9 113_
33 T128—16 T84~ 28 T84~
15825+ .08594—.1875+ .12938—.07031+.20313 =".-.
The Fractometer =

With a turn of the Disc
Gets the Correct Result Instantly.

This device consists of three revolving discs, as
shown, upon which are printed the fractions and
their decimal equivalents, The most intricate prob-
lems in the addition and subtraction of fractions and
decimals, can be solved with the greatest ease and
rapidity. It can also be used as a table of decimal
equivalents, saving the time and trouble involved in
hunting up such table in a book.

Indispensible to Engineers, Draftamen,
Machinists, Foremen and Students.
PRIGE 50 CTS. POSTPAID.

Or given for securing one new yearly
subscriber.




E. F. Hanson, Ex-Mayor of Belfast,

I Can Make Money

For you. Here's the proof. I took $1.500 e@ll::itnl,

supplied by Farmers, Women, Physicians, Clerks,
Cle &n, ete., and in an honest but very prof-
itable business, conducted only in N. E., I my
gtockholders through the Belfast National Banlk,
®330,000,00 in cash. This is history. I made
poor people rich. I1didic

THROUGH CO-OPERATION

They hel me earn the money. Just read that
nveryagn.i‘;:gnd realize the profits I made. Eve
&1, earned 8220.00. Every stockholder got the
ghare. That's my way of doing business.
I now have a new business of the same kind, only
my field is the world, my plan one of extendéd
tiom, with stockholders everywhere who
can give me information and lend thelr infinence.
The dividends must belarge. Ialreadyhaveover
000 stockholders. I want a few more. The
shares are going fast. Here's the *{:J?Int. of interest
to YOU. Youinvest2l. or#100. monthly paymentsif
you wish, and become my partner. You will bemet
on the level and treated on the sguare. Behind
that statement place 30 years of uninrnished
business record. This isnoget-rich-guick scheme,
no “Frenzied Finance." Justinvestigate. Allthe
roof you want. Heferences, Banks, Business
rlan. Church and Public Officials, etc. Send your
addres on a postal card. I'will send you a 24-
book FREE. Iwill pay the postage. It will te
you the whole story in a way that will interest
1. Justask me io prove every statement in
{Eﬁs ad. SeeifIcandoit. E. F. HANSON.
Q143 W. Madison St., Chicago, I1L

| Turned Out $301.27

worth of platiag in I weeks, writea M. L. 8mith of Pa. (used

wimall outft), Rev. Ges. P, Crawford writes, made §7.00 frst

dqi.l J.J. 8. Mills, & farmor, writes, can easily maks §5.00
¥ piating. Thoa. Parker, school teacher 11 yoars, writes,
" E made §3

L,

I' )

B profit one day, §0,.85 snother.” Flating
Business easily learned. We T on
Free—No Experience Eequlred. Every-

has tablewnare, wuuhu,ﬁ:ﬂlr; and metal

1o e plated with Gold, Bilver, Nickel and

Tin plsting. Heavy Plate—Intest process,

Mo 10y or humbag, utfits nll wizes, FErerv

.. thiag guarantesd. LEEHET;I‘RTY‘E
Catalogue, oy an r.  Address,

Co., Plating Works, Cincinnati, 0.
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BOOR

—TFOR——

BOYS

25

Cents

25

Cents

I ;
“Mechanics for

Young America”
Tells How to Make Things

I Reprinted from the Boys' Department of Popular

Mechanics. Fully Illustrated. Instructions are
““Written so you can understand it.”

CONTENTS
How to Make a Paper Boat.....csaasinssasiinas
How to Make a Harrel Bost. .. .oveenronscssnsnns
How to Make a Water Wheel. ... vvecvvassnninne
How to Make Your Own Fishing Tackle........
Temporary Camps and How to Bulld Them..... .

Permanent Camps and How to Build Them......
How to Bulld an Imitation Street Car Line,....
How to Make a Water Bleyele...oviivcinnnninnas
How to Maoke o Minlature Windmill. ............
How to Build an Ice Boat...coovvveeernaconnesas
A Novel Burglar AlSID....ccoscisiscsssrsnsases
A Mechanieal Ventrlloguist and How to Make It.
How to Make a Boot-Blacking Cabinet...........
Renewing Dry Batterles. ....cvvevvessnssenccscas
How to Make Water Motors., ..o ee e eeennsnnns
How to Make “Antigue” Clocks from Up-te-Date

K L e e g
Lettering a Clock Dial. ..ovvievininnennns e
How to Make a Windmill of One or Two Horse-

D < ot e g e m R

How to Make a Trap for Rabbits, Rats and Mice,
How to Make a Bmall Searchlight...........0.0.
Kites of Mahy Kinds and How to Make Them—

Jug Fishing R
How to Do Ornamental Tron Work. . . oo v evnnnn.
Ornamental Metal Guards for Open Flreplaces. .
How to Make a Propelllng Vehiele..,.....0.....
How to Make n Water Telescope. .oueeerronneses
How to Muke Paper Balloons............ R
How to Mnke a Hectograph. oo s innnnnnens
Useful Articles and Ornaments Made of Old

Bicyele Parts ........ LA Ml H
Devices for Winter

TIEE TR o i s e i son Rrecps A e W b
Coasting 8leds, Chalr Slelghs, Toboggan Slides
a nd ﬂ k I H @ &% § RS PR R EE NS RS g0 e EE W ]

How to Make Rubber StampB......cocceeeereren
How to Make a Baggage Carrler for Bieyeles. ...
A Water Candlestick. .. co.ninresinnssnass e
Boys' Hand-Power Auto—How Made............
How to Make a Pair of Dumb-Bells. c.ovevveccns
How to RId Your Yard of Cots....c00eeeees
How to Miake an Easel...........
Ta TJdght a Gaslight Withont Matehes, .........
Thinge a Boy Can Make Out of old Bleyele Parts,
How to Moke n Wind Propeller. ..o eerrvnsse
Phntogragilftng from a Captive Balloon...... e
How to ke o Blmple Burglar Alafm, .. oee00e

Sent postpaid on receipt of 25 cents, or order
from your newsdealer.

Popular Mechanics,
Journal Bullding, - =« Chicago

Flease mentlon FPopular Mechanics when writing Advertisers.
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* FALLING HAIR o
BALD“ES &ESGE:JLHUET‘}EL-f

There is bat one way to tell the reason
of baldn: and lalling hair, and that is by
with which your

1 e known before it
can be intcliigently treated. The use of
dandmid cures and hair tonlcs, withool
the specific canse of yoor disease,

ng medicine without lkenowing

natl yoo ore trying tocore.  Senda few
fulien hales from vour comt Ings, to Prof,
J: HL. Austin, the celebrated Bacteriologrist,
okl :nil you absalutely free o diagno-

3 . booklet on care of the

halr and =calp, and a sample box of the
remedy which he will prepare specinily for
Yol Enclose s postage and write to l|-'l}'-

. PROF, J. H. AUSTIN
40 McVicker's Theatre Bldg., Chicago.

RHEUMATISM

CURED
THROUCH THE FEET

Don’t Take Medicine. External Remedy
Brings Quick Relief

FREE ON APPROVAL -- TRY IT

Wa want everyone who has rheumatism to
send us his or her name. We will gend by re-
turn ma‘’l a pair of Magic Foot Drafts, the
wonderful external cure which has brought
more comfort into the United States than any
internal remedy ever made, 1f they give re-
lief, send us One Dollar; if not, don't semd us

a cent.
THADE WMARK '/’

Magie Foot Drafts are
worn on the soles of
i the feet and ecure by
N absorbing the poison-

& * ous acids in the blood
through the large pores. They cure rheuma-
tism in every part of the body. It must be
evident to you that we couldn't afford to send
the drafts on approval if they didn't cure.
Write today to the Magie Foot Draft Co,, 751
Oliver Bldg., Jackson, Mich., for a trial pair
of drafts on approval. We send also a valu-

able booklet on Rheumatism,

GOBYBOAT

The most comfortable, conven-
flent and least expensive way to
travel. SERVICE THE BEST to

GRAND RAPIDS

FARE, $2.00. 7:45 p.m. Daily

MUSKEGON, GRAND HAVEN

FARE, §1.50. 7 :45 p.m. Daily

MILWAUKEE

FARE, 11.00. ROUND TRIF, £1.50
9:30 a m. and 9 p.an. Daily

ABSOLUTELY FREL!

Without Money Without Price

READ! READ! READ!

We are determined
to secure 100,000 more
users of our WONDER-
FUL BLUING, and to
do it immediately, We
have fully decided to
make this unheard of
offer. Here it is: To
sell only 18 packages of
our WONDERFUL
BLUING at 10c. a pack-
are. When sold send
us the $1.80 you get I
for the bluing and we
will send you abso-
lutely FREE THIS
ELEGANT CO0O C00
CLOCK, guaranteed by
the maker for 6 years.
= A perfect time keeper;
l Y an ornament to any

home, We allow 30 days

' GUUDRICH R, C.DAVIS, G.P.A.

to =ell the bluing and return the money. Where N DOCKS:

cash accompanies the order we will put in 6 ex-

tra packages of bluing or we will =end you m Foot of Michigan Av.
handsome STICK OR HAT PIN for the BOY OR Chicago
GIRL. When cash is sent with order we ship the STEAMEHS £0.

clock and bluing by expresa the same day. Do
not lay thiz azide. Order today. This may not
appear again. DEPT. C, BUFFALO CHEMICAL
0., Buffalo, N. Y.
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MORE MONEY i

Investments. . .

: IF YOU HAVE A GOOD INVENTION
SUCCESS SURE BACKED BY A STRONG PATENT
AND BUSINESS ABILITY.

THE FIRST STEP

If you have made an Invention and comtemplate applylng for a patent, the first
point is to learn whether your idea ls new and patentable. Do not depend on the fact
that you er your friends have mever seen anything of the kind. Send us a peneil
drawing, showing plainly your invention, and write out a deseription of its con-
gtruction and eperation, as well as you ean. If you have a model, send it instead of the
drawing. We will eempare your sketch or model with all patents issued in the United
States for inventions regembling yours, ard for inventions im whieh similar meehanieal
congtruetiens er prineiples are used. If a patent is founm for an Invention exaetly

like or closely resembling your idea, we will send you - wmopy of such a patent
¥ nothing is diseovered fo prevent getfing a patent for your invention we will so
advise you.

The eharge for this serviee, unless etherwise agreed upon by speeial arrangement,
Is five dollars. This examination #8 am important step in connection with every
patent application and requires great care and skill. An ineompetent attorney may
overloek n patent which elosely resembles or completely anticipates your invemntion, er
he may not know where to loek. A dishonest attermey will purpesely fall to find an

anticipating patent in order that he may get the fee for preparing the application.
The inventor iz the leser in either case,

WHAT A PATENT COSTS
Opinion as to novelty and patentability of an invention, a thorough examénatio

bl bl et fbmiss e bintisnion s "$ 5.00

Preparing official drawing—one sheetssoove onnnvunn. A AR R N 5.00

Flrst Governmath Fee .. ... sicacicessinvesisnassssinsssnsnsnssssansnsposnss IS:M
Prosecuting application for patent. ..... f“, ................................. 10.00
Total cost of application, first Government fee, official draw mpuing all

° mdmntuﬂ:hgnnﬂcﬂhh?ahut Office. . h" papen 45.00
W%Mmthaﬂuthﬁamﬂu&nﬁuhmmm%mtw a

Thus the total cost of a patent for a simple invention f5.........ccvvvvinnnnaaen.. 65.00

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

POPULAR MECHANICS PATENT BUREAU

Main Office: Journal Building, Chicago, Illinocis
Associate Offices: WASHINGTON, D, €, LONDON, BERLIN and other large cities.
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The
Overland

Limited

California

the most luxurious train in the world,
leaves Chlcago 8:00 p. m. daily. Less
than three days to San Francisco,
Magnificent equipment.  Electric lighted
throughout.

GHE BEJST of EVERYTHING

Two other fast trains leave Chicago 10
a.m. and 11:35 p. m. daily, with through
service to San Francisco, Los Angeles
and Portland via the

Chicago & Norih-Western,
Union Pacific and
Southern Pacific Railways

Al agents sell tickets via
this route.
Miustrated bookiets on

lication to
w. B. KNISKERN,

CHICAGO, ILL.
or E. L. LOMAX,
OMAHA, NEB.

oLls

INDUSTRIES

OFFERED
LOCATIONS

WITH

Satisfactory Inducements
Favorable Freight Rates
Good Labor Conditions
Healthful Communities

ON THE LINES OF

THE ILLINOIS CENTRAL R. R.

AND THE

YAZOO & MISSISSIPPI VALLEY R. R.

For full information and descriptlve pamphiet, address

J. C. CLAIR

Industrial Commissioner
1 Park Row, - - Chicago, IIL

MEXICO

The most interesting and fascinat-
ing country on the continent. Per-
fect climate all the year : & 3

The National Lines of Mexico

and Connections

OVER 500 MILES THE SHORTEST.

SIXTEEN HOURS QUICHER
BETWEEHN

St. Louis, Mo., and Mexico Gity

The first and only double dally through
FPullman Elaa%ng Car Bervice across the
RIO GREANDE.

Via The Iron Mountain Route and

LAREDO, TEXAS

The only lines offering DIVERSE BOUTES IN
MEXICO without extra charge

G. R. HACHLEY,
General Waestern Agent

240=113 Adams St., Chicago, I11,

“FOLLOW
THE FLAG"

WABASH

Summer Tours

Write today for a Free cepy
of WABASH Summer Tour

Book—I19205, outlinlng many
very attractive summer vacas=
tion trips, with rates, eto.

Write us about any tour yon
may have in contemplation.
Woe shall be glad to assist you.

C. 5. CRANE,
@, P. & T. Agent,
BT. LOUIS.

F. A. PALMER,
A. G. F. Agent,
CHICAGO.

Plense mention Popular Mechanies when writing Advertisers.



NEW_EDITION NEW EDITION

POPULAR MECHANICS

| SHOP NOTES for 1905 ]

EASY WAYS TO DO HARD THINGS
OF DAILY USE TO EVERY MECHANIC

“Worth its weight in gold,” wrifes one.
Y Best book [ ever had,” says another.

REVISED AND ENLARGED FOR 1905

Compiled from the “Shop Notes” Department of Popular
. + « Mechanics, up to and Including December, 1904 ...

200 Pages : : 385 lllustrations

“INDEXED SO YOU CAN FIND IT”
FOR SALE BY ALL NEWSDEALERS.

PRICE, POSTPAID, - - - - - - - 50 CENTS

POPULAR MECHANICS
Journal Building, CHICAGO




MANUFACTURERS WANTED

To Make the Following Articles:

Popular Mechanics has received during the past month inquiries from parties desiring to contract with

Nao,
N,
No,

Nuo,
N,
No,

No.
N,

Nao.

No.

. 106T—TWIN CLOTHES FIN:

L ARI-WINDOW CLEANER:

. 1075—ADJUSTAEBELE BSHELVES:

. 1077—8AFH CORD HOLDER:

responsible manufacturers for the manufacture of the following articles.

In corresponding be sure to give the Inquiry Number.

1064—THREAD TOOL..

1165 —BURGLAR DEVICE: Wants 1,000 lota.

1M—GARMENT ATTACHMENT: Wants 10,-
00 Jots.

Wanis 1, 5 and

10,000 Jots.
1068—8HADE AND BOCKET: Wants 10,000,

Wants 1, 5 and
10,000 lota,

 IT0=NUGGY SEAT: Wants 1,000,
. 1071—WIRE BINDER:
AT —-DO00R LATCH:
- HT3—BPECIAL COILE: Wants 5,000 lots,
. 10T4—PRINTING ROLLERS:

Wants 1,000,
Wants 500 lots.

Wants 500 and
1,000 fols,

Wants 1040
lots,

- W0T—DETACHABLE HANDLE: Wants 10,000

lots,

Wants 1,000

lots,
1075—CHEESE CABE: Wants sample.
1079—CIGAR BOX MARKERS: Waunts 50,000,

IF—EXERCIBING AFPPARATUS: Wants
3,000 sets.

. 1081—01L CAN HOLBER: Wants 1,000,

1032—EUUPPORT FOR ELECTRIC FIXTURES.

Nuo,

No.
No.

Na.

N,
Nu,

No,
No.
No,

N,
No.
N,

. 109—BUCKLE:

. 1099—COAT HANGER:

- 1108—VWASHING

10894—PIN TICKET: Wants 5,000,000,
Wants 100 gross.
1096 —CARBONATORS: Wants 1,000,

1087—WINDOW SHADEZ BUPPORT:
1, & and 16,000 lots,

1098—ROTTLE BETOPPER: Wants 1,000 lots,
Wants 1,000 lots,

Wants

1100—FIRE EECAPHE,
1IM—MANIFOLDING DEVICE: Wants 5,000
lots,

1102—8AFH FASTENER: Wants 1
lota,

to 5,000

. 1103—-TACK PULLER.
. 1IH—TTRE EXTINGUISHER:

Wanta 100 and
1,000 lots,

1105—MAGNET PIPE, % in.x5 In,
1106—BACK BAND BUCKLE.
1107—CURLING TRON HOLDER.
MACHINE.
1109—-LAND MARKER.
1110—THIMBLE.

1111 —LADIES HAT
10,004 lots,

PIN: Wants 2, 5 and

. 1112—-FRUIT I"ICKER.
. 111I3—HORBESHOE CALK:
. 1114—8CIS30RE.

Wants 1,000 lots,

1083—-B0OOT AND SHOE FASTENER: Wants N 1116—CRATE: Wants 500 to 1,000 lots,
1[!'%4—?'lIlf.‘lg‘m;H!irs::‘l:‘”-m.ﬁ'nntg 95 000 Nao, 1116—NUT LOCK: Prefers semi-finished hex-
. 10 7 H IVICE: LS agon nuts from 1 to %% In.
. 105 —CANDLE STOCK: Wants 5,000 lots, No, 1117—=TROUSER PRESSER: Wants 100 to
. 10586—CUFF HOLDER: Wants 500 palrs, 1,000 lots,
103T—BUGGY BOOT: Wants 1,000 lots. No. 1115—CARRIAGE TOP BOWS.
. 10ER-DOOR LOCK: "Wants 5,000 lots, No, 1117—DPAPER HANGING DEVICE: Wanta 100
. 1089—8PARK PLUG: Wants 1,000 lots. sets.
. 10H—FISH HOOK: Wants 1,000 lots. No. 1120—8FI0CKER FOR GRAIN EBINDERS:
. 1091—REVOLVING BLOTTER: Wants 5,000 Wants snmple,
lots. No. 1121-NURFERY STOVE: Wants 6,
L 1052—ADDING MACHINE DIES. No, 1122—METAL PARTE.
1093—EGG BEATER: Wants 10, 26 and 50,- No. 1123-THIN RA¥YOR BLADE: Wants several
000 Jote. thousand,
For Details Address

“INFORMATION BUREAU,” POPULAR MECHANICS
JOURNAL BUILDING, CHICAGO
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Drake’s New Practical Books

JUST READY

MODERN ELECTRICAL CONSTRUCTION
By HORSTMANN and TOUSLEY

This book treats almost entirely of practieal electrical work.
It u=zes the *"Rules and Reguirements of the National Board of
Fire Underwriters’’ as a text, and explains by numerous cuts and
detalled explanations just how the best clazs of electrical work

i installed,
| It is a perfect guide for the beginning electrician and glves
| him all the theory needed In practical work in addition to full
practical instructionsz. For the journeyman electrician it Is no
less wvaluable because [t elaborates and explajns safety rules in
vogue throughout the United Biates, It s mlso of especial value
to electrical inepectors, as It points out many of the tricks prae-

veisLEY:
"'ﬂTﬂE;'!ﬁdm:

1)
k tlced Ly unscrupulous persons in the trade. o 1 B
Theé book also contains a numhber of tables glving dimenslons 5 = ot
i 2k A ] oo
and trade numbers of screws, nails, Insulators and other material SN k ﬂ‘%‘ki
in general use, which will be found of great value in practice. i T v’&i‘

There s also given a method by which the diameter of conduit
necessary for any number of wireés of any slze can be be at once
determined,

The motto of the aothors, “To omit nothing that Is needed
and fnclude nothing that s not needed,” that has made “Wiring
Diagrams and Descriptions” so suecessful, has been followed in
this work. No book of greater value to the man who does the
work has ever been published, 16mo, 260 pages, 100 diagrams.
Full leather, llmp. Price net, $1.50,

R

THE PRACTICAL GAS AND
OIL ENGINE HAND-BOOK

A manual of useful information on the care, maintenanee and
repair of Gas and Oll Engines,

This work gives full and clear Instructions on all points re- “
lating to the care, maintenance and vepair of SBtatlomary, Portable
and Marine, Gas and Ol Engines, including How to Start, How
to Stop, How to Adjust, How tww Repair, How to Test.

Pocket size, 4x61. Over 200 pages. With numerous rules
and formulas and diagrams, and over &0 Hlustrations, by L.
ELLIOTT BROOKER, author of the “Construction of a Gasoline
Motor,” and the *“Automobile Hand-Book."

This book has been written with the Intention of furnishing
Practical informatlon regarding epas, gasoline and kerosene englnes,
for the use of owners, operators and others who may be Inter-
ested in their construction, operation and management,

In treating the wvarious subjects It has been the endeavor
o avoid all technical matter as far as possible, and to prezent
the [nformation given in a clear and practical manner.

16mo, Popular Editlon. Cloth..... Price, $L.00 “

Send for complete illustrated catalogue, sent FREE to any address

FREDERICH J. DRAHRE @ CO.
Publishers of Modern Mechanical

BOOHKS
211-213 East Madison Street - CHICAGO




MAKE YOUR OWN LIGHT

A complete eguipment for maHin your
own Erq-;tric Light. A boy can .‘tl-rt it.
Reqguires no attention

The most Perfect Small
Engine Ever Built......

3.-h. p. Gasoline Engine, ¢ Light Gene-
rator, 100 feet Covered Wire, 36 feet Lamp
Cord, 6 16-Candle Power Lamps, 6 Sockets,
6 HRosettes, 6 Porcelain Tubes, §0 FPorce- [§
lain Knobs, 2 feet Cir. Loom, 1 SBwlich
Fuse, Solder and Tape., The above com-
plete and perfect outfit s offered at a
price =0 low you cannot afford to buarn oil
Send for descriptive cireulars

STRONG DURABLE
SIMPLE POWERFUL

Mounted on solid wood

ik base. All connections
U made and ready to run.

JUNIOR ENGINE WORKS, - 907, 160 Washington Street, - Chicago

Dear Sir:—Would you be open for an investment which will yield, with reasonable
assurance, from 50 per cent to 100 per cent each year?

It will average 75 per cent—which means 61§ per cent a month,

When I say investment, please understaind that [ do not mean a gambline proposi-
tion, such as stocks and grain speculation, or horse-race betting, nor anything which
requires yon to buy what you do not want, or sell what you have not got,

I REFER TO A STRAIGHT INDUSTRIAL PROPOSITION, which has for its commodity
products produced by nature, and in turn manufactured into commercial necessities, for
which the demand always exceeds the supply.

Az a representative bm=iness man, I fully realize the annoyance of reeeiving unso-
licited Hterature and advertising matter of unknown propositions.

Therefcre, before placing before you, in full detail, the venture I refer to, I ask your
consent, and for that purpose I attach this coupon, which explains itself, If agreeable,
and you are open for a propogition which will produee all that I elaim, kindly sign and
mail it.

THIS COSTS YOU NOTHING BUT THE POSTAGE, AND PUTS YQOU UNDER NO
OBLIGATION.

In closing, permit me to say, that the men at the head of the corporation which I
renresent are men of great wealth and undisputed commercial integrity.

There iz not a single questionable feature in the entire plan.

May I bope to hear from you by return mail?

Very sincerely,

L. C. WELTON, 59 Clark St, Chicago.

R
COUPON -

Dear Sir:—You may send to my address full detalls of the propogition yon refer to.
I will cavefully consider the matter, and, if Interested, will write you further, ‘This with
the distinet understanding that I am under no obligations.

Postoffice

BEEEEE A T - won o womis oo 5 SN B A
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n. B in. Gin. Tin, Bin.
| Price, esch, &5¢ S$1.00 51.30 $1.50 3175 $2.00

IF you can drive o nail and cut a piece of material from a full

sized pattern you can build a Lanoe, Rowboat, Sail Boat or
Launch in your leisare time ai home, and the building will bea
sowrce of profit and plessure.

All you meed is the patterns, costing from 2250 up nod 8
materials from 2500 np. Tha tonla cre common in every
household, Patterns of over forty strles and slzes, all lengths
fml'ﬂ_ 2 g 56 Feer, I

The RBronks Syetom eonsisis of exnot Bife :l}'r'i niedl e
'[Iﬂ.-tii*rl": ol every [ul.rr._u' the boat, with « et fled fastee=
fong snd Working illustrations showing each step of |
the 'I'Ir_k| an itemized bill of msterinl !'I:'l:]l:l.i'fl‘\-li nnd how tnE
Becure it,

Uver fix thonsand amatenra cucessefully bullt boats :!
by the Brooks system last year, Fifty per cent of them have §
built their second boat, Many have established themselves in |
the boat manufactaring business,

Catnlng sand particolars FREE. For 26 cente a 1.

pagd catilogoe, eontaining valoable information for

the amitene yachtsmnn, showing several working

illusroitions of ‘ench boat, and a full set for one

bapt, Full 1ine in knock-down and completed hoats,

E When so ordercd, putterns are expressed, charges
prepaid, C. (. D, o allow examinstion.

BROOKS ROAT MANUFACTURING COMPANY
Originators of the Pattern System of Boat Building
3707 Ship Street, Bay City. Mich., L. 5. A

=
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Utica Compound Nipper

The only Compound Nipper that has stood
the test of years, forged from Touol Steel

ALL PARTS GUARANTEED

In construction it is simple and there is nothing to
et out of order. If a part becomes worn out it can
e renewed, thereby saving the cost of 8 new tool

CUTS EASIER THAN
ANY OTHER NIPPER

\N)

PATENTES
MY T
Ry, 78
FER. RS
JANB

W

IN QUALITY, DESIGN AND

FINISH UTICA TOOLS LEAD.

ASK YOUR DEALER FOR THEM

If he does moi carry them wriie s, We will send you by

mail any size in this style for the fallowing price:
HIZH i 11 in.

ALWAYS LOOK FOR THIS

TRADE MARK

o o

TRADE MARK

The “Green Fook' eontaing n eomplete Hne of guaran-
teed Pliersamd Nippers, Wrlte for i, FREE,

UTICA DROP FORGCGE (& TOOL CO.

§ 73 Genesee Street, = = o= Utica, N. Y.

—— T g

]

Mechanics, Stationary

Engineers, Farmers and
Factory and Shop Employes

4 Here {3 just what you
‘Aneed—a

Good,
Durable
Pochet
Hnife
which embodiea the

following
EIGHT ADDITIONAL

—TO0OLS—
Alligator Wrench, Wire Pliers, Wire Cutter tvi'lll:'
cut barbed fence wire), Hoof Hook ican also bhe
! nged for a packing hook about the engine), ﬁ{‘ﬂ‘\'i'n..
¢ Driver, Bcerew Bit, Swedging Awl, and Lenther |
Punch., The blades are tempered to withstand
hard u=are and are made of the best 85 c:;:-b.-.n;
cutlers’ steal.

These tools are needed almost eavery day, amt.f
you cannot afford to be without them. {

Price $1.25 Postpaid.

Do not delay but send your order TODAY
Agents Wantad

Devine Specialty Co.

842 State Life Building, Indianapolis, Ind.

"wariou! THE BOWSER

B
Handles
All
Grades
and
Kinds
of

i e

PPN P N

Lubricating
Oils

BINGLE BQUAHRE CABINET
NO WASTE, NO OIL - SOAKED FLOORS

The “OILER" is exactly filled
AT ONE S8TRORKE; there is no
overtlow,

Fifty Different Styles. Send for Catalog Xu,

——

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




