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Hachinery and supplies from the St. Lounis World’'s Fair

The Chicagoe House Wrecking Company bought the complete LOUISIANA FURCHASE EXFPOs1-
TION, which cost over Fifiy Milllon Dollars to construct. Here is an opportunity for you to
purchase supplies of every kind at extremely low prices.

We are the largest Machinery Dealers on earth, Our r!a.nt covers % scres, and we are ina position &t all times to supply any-
thing necded in the Machinery or General SBapply line.

ELECTRICAL APPARATUS. MOTORS. LUMBER AND BUILDING
A Million Dollars' worth of| 50 Motors, ranging from 1 to MATERIAL.
um‘:u-:'inl. good as new, -:;1 II-I.”:.E;, ['113:?'5[1- I:[Iﬂtﬂréx;::wie . j:‘:“u!“l’ —
Olavore e 1 MLl OBy g B ps]- 00,000,000 feet of highly Sea
Rubber Covered Wire In siZeS| tjoy and” are practically new;|soned Lumber from the Exposi-
from No. 1f 0 500,000 C. M. Voltages 110 to 54, tion.  Also  Bash, Doors, and
Weatherproof Wire, sizes No. ) Building Material of every kind.
14 1o No. 2-0, PIPE. Send 1|.-.13'm||' bills for our esﬁ;-
¥ rentl f 10,000,000 feet  of  Standard | smate. Ve will save you B
“T?rl:?wm E‘?rmﬁlmﬂcﬁgwmﬂu Black and Galvanized Wrought | money.
; : : Iron Plpe; also Hydraulic Pipe,
Lead Covered Cables, all volt-]| extra heavy pipe, steel riveted] e
ages and sizes. pipe, spiral  riveted pipe, eon- CONTRACTORS' SUPPLIES.
100,000 used  Ineandescent | Verse Joint plpe, cast iron pipe, -
Lamps, practical for further| tile pipe and pipe of every kind.|4,000 Steel Shovels,
service, each § cts VALVES AND FITTINGS. 50 SBteel Pleks,
IML0M new Incandesesnt| Thousands of them for saje | 900 Mattocks, Lanterns, Axes,

- te.
Lamps, 104 Voltage, 8 candle] good as new.,  Also fittings of =
power ‘In natural colors., Amber, | every kind. 500 Wheelbarrows.
Green, Opal and Ruby. . Tl .
& A wusands of other itemsa:
200,000 No. 9171 Receptacles, BUI‘_T,' Itr'l'?hﬁ_‘. .L‘“’ Furnlture and Office Eguip-
SCREWS, ETC. ment, Household Goods, Settees,

Weatherproof Sockets, Knobs, 1000 tons  Bolts, Rods, Lag| Flre Extingulshers, Tanks,
Cleats and  thousands of other | Screws, Turnbuckles and Wash-| Safes, Flags and Flag Poles,
items.  Write for our complete | ers. Roofing Material, and in  faet
list, 160 Track and Lever Jacks. anvthing manufactured.

WRITE FOR OUR SPECIAL CATALOGUE NO. 539
CHICAGO HOUSE WRECHING CO., West 385th and Iron Streets, Chicago

EVERY MECHANIC WILL FIND THE

Universal Grip” - Wrench and Thread Gutter

INDISPENSABLE IN THE SHOP, HOUSEHOLD, AUTO and on the FARM. MONEY
BACK 1F NOT SATISFACTORY. =ent FPrepaid on receipt of price.

THE wany USES THES WRENCH CaN BE PUT TO ARE BREaDiny APPARENT
Frosted -

Metal

STYLEA| L
Non- | St % .

Rusting

STYLEB

: Never
.r/.’ GrT HI: 'erl. 75

Rust
!
3¢ onc=g 3100

ESPECIALLY TOUGHENED CARBON STEEL AND WORKMANSHIE PEOTECTED By GUR GuaRANTEE

Indispensable for removing “NEVERSLIP" and “ROWE" CALKS. Length &Inches. Grips from % ineh to 1% ineh

diameters. Furnlshed for pump rod, earriage bolt, English, Foreign and Withworth threads.

Special prices in guantity lots to dealers, jobbers awd agents
SELLE ON S1GHT. GET THE BEST

EDMONDS-METZEL MFG. COMPANY,

1683178 Jefferson Stireet, CHICAGO
WE ARE THE MANUFACTURERS
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Folds in Five Seconds

THE FULTON FOLDING GO- GAHT‘

Most Modern, Practical and Convenient Type of |
Child’s Carriage.

TRONGLY made,
beautifully fin-

© ished, both sitting
and reclining posi-
tions, folds up like

a pocketbook .°. ..

A The Price is

, Within the
Reach

of Everybody.

Bold by dealers generally. If not on sale in your city write, Bend dealer’s name, WE WILL S8EE YOU GET ONE.

Fulton Manufacturing Co. a N. Eiizabetn st., Chicago

'}? A\ u

R@y@@LE

=/ are the recognized standard for accuracy, work-
- manship, design and finish., Whether you use tools to earn your daily
bread or for amusement and relaxation from a different vocation, it pays
to use GOOD tools. You oet a better quality of bread and a good deal
more pleasure.

USE STARRETT TOOLS

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

to have.

THE L. S. STARRETT COMPANY

ATHOL, MASS., U. S. A.




’—I%EE FOR YOU

' GOODELL-PRATT COMPANY |

i

i !

‘ TOOLS | '
? eI e
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Numhber 7

GREENFIELD. MASS U S.A.

Our new Pocket Catalog is just out,
Complete, convenient, illustrated, valy-
able, A postal card request brings if.
M o 2 Write to-day &8 & M

GOODELL-PRATT COMPANY,

DEPT. M
GREENFIELD, - . MASS., U. §. A,

is One

(IR

PGFC-PL2-EBCG




Popular Mechanics Booki Department

We can furnish any book published. Books in the fcllowing list sent

prepaid on receipt of price, or for the number of New T--ﬂra
Subscribers stated. The Fender of the club may
include his own subscription in clubs

of three or more.

ARCHITECTURE BUILDING, PAINTING, ETC.

Bteel Sqoare, Treatise of the Practical Uses of, by
Frad T. Hodgson, Architect. New and up-to-date.
Published May 1st, 18503 Ido not mistake this edi-
tion for the one published over twenty years AgO.
Thiz |3 the latest practical work on the Steel Square
and itz uses published, It {8 thorough, accurate, clear
and easily understood. Confounding termsa and phrazea
have been religiously avolded where possible, and
everything in the book has been made o plain that
a boy itwelve years of age, possessing orvdinary intelll-
gence, can understand it from beginning to eand.
Cloth, 2 wvolumes, 560 pagez, 500 lllustrations, price
$2.00. Glven for 3 subscriptions.

Hodgron's Modern Estimator and Contractor’s Guide,
for pricing all buflders’ work, with many tables, rules
and wseful memoranda, by Fred T. Hodgson., This
work eontains a concise explanation of the various
methods of estimating bullders® work by the square,
by the cubic foot, by rough guantitles, by accurate
guantitlex and other methods. The mason, the plas-
terer, the bricklayer, the carpenter, the excavator,
the plumber and, in fact, the representative of every
trade that has anything to do with bulldlng will find
rules and methods given in this volume for estimat-
ing tha cost of work he i3 tendering for. Cloth bind-
ing, 100 pagez, 200 {llustrations, price $1.50. Glven
for 3 subseriplions,

Modern Carpentry and Joinery, a practleal man-
ual for ecarpenters and woodworkers generally.
by Fred T. Hodgeon, Architect. A new, completa

guide, containing hundreds of gquick methoda for per-
forming work In earpentry, jolning and general wood-
work. Like all of Mr. Hodgson's works, It s writ-
ten in a slmple, every-day style, and does not bewilder
the working-man with long mathematical formulas or
abetract theorles. The illustratlons, of whieh there
are many, ars: explanatory, s0 that any one who can
read plain English will be ahle to understand them
easily and ta follow the work in hamd without diffi-
culty, Cloth bindlng, 256 pagez, 230 lllustrations, price
$L.00. wiven for 2 subscriptions,

Hdgeon's New Hardwood Fialshing, by Fred T.
Hodgson. A praectical treatise on wood finlshing in
all its branches, Including tools and materlals ecms=
ployed, preparation of surfaces, stalns and staining,
fillers and filling, shellacking, varnishes and varnisl-
ing, rubbing, poalishing, French polishing, wax polish-
ing, oil polishing, etc., ete. Also a full description of
the wandas amployed in wood finishing, their treats
ment, and the finishing of floors. Cloth, 320 pages, 100
Nustrations, price $1.00. Given for I subscriptions.

Radford's Ameriean Iideal HWomes, containing 100
house plans, 200 lustrations, 250 pages, cloth, price
$1.00. Given for 2 subacriptions.

Ameriean Jdeal Homes, edited by Radford. llus-
trating 100 buildings with plans and perspective
views, size § by 11, 108 pages, price §1.00. Qiven for
2 subscriptions.

Burnham’s Tracticnl Honse Builder, with plans and
specifications, by H. E. Burmmham, 18 llustratlons,
paper woover, price 25 cents; cloth ecover, price 50
centz, Gilven for 1 subscription.

Estimatlng Frame and Brick Houases, by Fred T.
Hodgson, 224 pages, with =cale drawings and other
Hlustrations, prlece 31.00. Glven for 2 subscriptions,

Barn Plans and Out Buoildings, for the construction
of harns, ete., 256 lustrations, cloth, price §$L.00.
Given for 2 subseriptions.

Common Sense Siair Bullding and HWandrailing, by
Fred T. Hodgs=on, M. 0. A. A. Handrailling—8howing
three of the smallest methoda known In the art, with
complete instruetlons for laylng out and working
handrailas sultable for any kind of stales, Btalr
Bulldlng—=8&ectlon four of the work, which covers up-
wards of 50 pages, I8 devoted to newel or platform
gtairs chiefly, and glves instructlons for thelr build-
ing, planning and decoration. Cloth, 2568 pagss, 210
illustrations, price §1.00, Given for 2 subseriptions.

Bullders* Architectural Drawing Self-Taught, by
Fred T. Hodgesom. This work (s especially designed
for carpenters and architects and other wood work-
ers who deslre to learn drawing at home, and who
have not the means, Uime or opportunity for taking
a regular ecourse in school or ecollege, or avalllng
themsalvesa of the offers made by one or other of the
“Correspondence Bechools.,” This wvaluable work con-
talns over 300 pages printed from new large type on
& superior quality of cream wove paper. Over 300
fine line engravings made especially for the work,
each drawn to scale, 18 large double folding plates
with full explanation for each. Alzo contains per-
gpective views and floor plana of 60 low and medium
priced houses, Cloth, price §2.00, Given fo* 3 sub-
scriptions.

Hodgron's Low Cost Amerlean HWomes, arranged
and edited by Fred T. Hodgeon, M. 0. A, A. This
book eontains perspective wvlews and floor plans of
one hundred houses, churches, schoolhouses amd
barns, and I3, without a doubt, the most practical work
ever lssued, The plans shown have been bullt from,
and many of them duplicated many times over. All
are practical, the ereation of the well-known author,
Including many other architects throughout the Unlted
States and Canada, Cloth, 220 pages, 200 j[llusira-
tione, price §1.00. QGiven for 2 subscriptions,

FAINTS AND FPAINTING.

The FPainters' Encyelopedia, containing deflmitions
of all important words in the art of plain and artis-
tie painting, with details of practice In eoach, car-
riage, railway car, house, sign and ornamental paint-
Ing, Including graining, marbling, staining, wvarnish-
Ing, polishing, lettering, stenciling. gilding, bronzing,
and wvaluable hints and helps In scene palnting, por-
celain painting, plain palnting, distemper painting,
and all work in which a brush, pencil or palette |a
uzed, by Franklin B. Gardner. Cloth, 426 pages, fully
illustrated, price $1.50. OQiven for subscriptions.

Fractleal Carriage and Wagon Paioting, = treatise
on the painting of carriages, wagons and sieighs, em-
bracing full and explicit directions for executing all
kinds of work, Including palnting factory work, let-
tering, serolling, ornamenting, varnlshing, ete., by M.
C. Hillick. Cloth, 180 pages, fully lllustrated, price
$1.00. Glven for 2 subscriptions.

The Eignist, new, orlginal, up-to-date. These de-
signs have been prepared especially for this book by
a master In each =pecial line, all of which are replets
with helpful suggestionz of new and practical ldeas,
which the =killed mechanie or the beginner may
amplify to almost an unlimited extent. In the prep-
aration of thiz book no expensa has been spared to
produce a standard tfext-book of origlnal art gema
which shall adequately supply a long-felt want. Paper
cover, price §1.60. Given for 3 subscriptions

EXGINEERING.

The 20th Century Hand Book for Bteam Englneers
and Electriclans, with gquestions and answers, by C. H,
Bwingle, M. E. This is the very latest and best book
on engineering and electricity for the beginner, prac-
tical engineer or electriclan published. It la written
in a purely self-educational atyle, 80 that any one
with but & limited education ecan understand ft. Illus-
trated wilth hundreds of fine éengravings, showing
every working part of an englne or boller, dynamae,
ete., 800 pages, size 5xT, durably bound In full leather,
pocket book styvle, red edges, price $2.60. Glven for
4 subscriptions,

Farm Engines and How to Ron Them—The Young
Engineer's Gulde, by James H. Btephenson and other
expert engineers, fully fllustrated with about seventy-
flva beautiful woodeuts, a complete Instructor for the
operator oF amateur. Thiz book was the only one out
of several that wa=s mecepted by 17 state agricultural
colleges a8 a text-book for use of students in farme
Enc;ﬂnan. 12mo, eloth, 22é pages, price §$1.90. Glven

r § subscriptions.



ENGINEERS’ AND MACHINISTS’ SUPPLIES

A full line of all Supplies used in the engine room and machine
shop. Send for our MEN'S CATALOGUE. It contains:

almost T00 devoted to illustrating, deseribing, and pricing the poods that interest gingle men. We have
gone through cur famous catalogue and boyer's guide No. Ti—the catalogue we advertise so extensively for home
owners—and omitted everything of no intereat to single men. The revised bock which we eall the Men's Abridged
Edition, contains everything for men. Almost 700 pages of reliable, low priced merchandise. No matter what your
occupation is or where you live, you will find just what yvou need in the Men's Abridged Edition. Tools of all kinds,
hnrdvg'm-ﬂ. traps, bicycles, guns, sporting and athletie goods, eamping outfita, harness, photo-goods, electrieal
supplies, telephones, band instruments, musical goods, books, watches and jewelry for men, men’s wearing apparel
of every deacription, including shoes, fur ulsters, hats, gloves, umbrellas, ete.—about 80,000 different articles in all
The Men's Simply send a postal and a=k for our Men’s Abridged Edition, and we will send it with our
Abridged Edition compliments, all charges paid. We want every unmarried man in this country to have a copy
is Free of the Men's Abridged Edition. It will pay you to keep a copy for reference. We have
everything you use: the prices are so much lower than those you are accustomed to paying. that you will be sur-
prised, Don't buy tools of any kind, harness, hardware, clothing, or in fact anything until you have seen the Men’s
Abridged Edition—we will send it the moment your request is received.

Clamp Vise, 20c  Qutside Calipers Inside Calipers Double Square I

Bevel
™, Protractor,

Knurled Nail Set, 5¢

Marking Awls, 14c

maREES
Combinati
Drill, $2.70 < inclinometer, $3.56

MONTGOMERY WARD @ CQ., Michiéggn Avenue. Medizon and Chicago




SIMPLE T R e T ARL CUR
e e e " OUTFITS COM-
RELIABLE PLETE IN

PRACTICAL [ o 7 Rl 8 S EVERY DETAIL

No Electrician | T Very Best
| Needed to Install | S| SURE SRR i w2y P Material
e AR T L ! ; Used
or Operate - :

) G [y i Light all the Time
Large Outfits 5 AT 0 55 = B
Launch or Yacht e i oA e B Storage Battery
HO. 8 H-LIGHT OUTFIT FOR MOUNTAIN AND SHORE

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

YHE GAS, GASOLINE OR BTEAM ENGINES FURNISHED GIVE PLENTY OF POWER
FOR BAWING WOOD, PUMPFIMG WATER, BEFEIGERATION, ICE MAEKING, ETC.

FOR INTERESTING AND VALUABLE PRINTED MATTER, ADDRESS

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

LR AR R AR AL ARAARA Y

; 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.

E
i
E POPULAR MECHANICS, Journal Building, Chicago

Send your Magazine one year, commencing with the month of

NAME E

STREET

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

ments of




Shoes Shined
by Electricity

IN TWO MINUTES L.l

CAPACITY

. THE ZIMMERMAN

g - Automatic Shoe Shiner
g, =il

o,

Ny, GREATEST MONEY
MaKer on the marKet

L

SIND FOR CATALOG AND TERMS

ELECTRIC

Large

Machine, AUTOMAT]'C

1200

- MFG. CO.,
o d- "

per day \ 803

Small ) Masonic

Machine,

TR Temple,

pairs CHICAGO

per day ILL.
e ¥

AL . Y. 1
Champion Weed Puller

THE BEST AND SIMPLEST WEED
PULLER EVER PUT ON THE MARKET

READY TO TUSE.

WEED FPULLED

T econsists of three strong iron prongs set solldly Into a heavy malleable
head and attached to a three-foo! handle; alseo o wire ejector to loosen
and throw the weed and roots from the prong.

By pressing the propgs down around the roots of the weed and pulling
ot with a twisting motion it grasps the roots tightly and pulls them out
entlre and elenn, leaving none to spring up again. There Is no catting off
or tenring the roots, Nothing about it to break or get out of order, so It
will Inst for years.

It i& as superior to any other {m plement for pulling weeds as a cork-
acrew I8 to a pair of sheara for palling corks.  Anyone can Eeep o lawn free
from weeds with very lttle work, and the work §s a pleasant recreation,

For Sale at all Sesd and Hardware Stores
PRICE 50 CENTS

CHEAPER THAN ANY OTHER WEED PULLER

If sour desler does not havoe them in steck, write to the company
Agents Warnted Evervwhere

CHAMPION WEED PULLER CO., 704 RAILWAY EXCHANGE BLDG.

CHICAGO, ILL,




CONSERVATIVE INVESTMENTS

COMPRISING.
Chicago City Mortgages,
High-Grade Industrial Bonds,
Chicago Real Estate Bonds,
Corporation @ Railroad Bonds
NETTING

% TO 6%

These securities are in convenient denominations suitable for the investment of funds
of all sizes, and because of their conservative and non-speculative character are especially
desirable for the investment of savings and trust funds,
securities are invited to send for our current lists of bonds and mortgages, and other in-
teresting investment literature, together with “Our Experience with Serial Bonds.”
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Draftsman to Manager

N APRIL, 1900, Mr. C. H. Blomstrom
enrolled for the Gas Engines Course
in the International Correspondence

Schools. At that time he
wasadraftsman, 33 years
of age, earning 518 a
week. He studied entirely
from the Bound Volumes
and invented and de-
gigned the Superior Gas
Engine. Some of these
engines are now em-
gauyed in the U. 5. Life-

ving Service. He is
now general manager of
the C. H. Blomstrom
Motor Co., Detroit, Mich., and has a large
incl}mr.

Mr. Blomstrom’s indorsement is only one
of thousands which we have, proving the
success of our method of spare-time train-
ing. The accounts of the rise of some of
our students read like romance. What we
have done for others we can do for you.
Decide today to better your condition—then
let us help you.

We teach all branches of Engineering;
Architecture; Mechanical Drafting; Book-
keeping; Stcnﬂgmph]r, Ad Writing.

rite, stating which Course interests you.

International Correspondence Schools
Box 872, Scranton, Pa.
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Examining Bombs by X-Rays

Perilous Occupation Uses Science to Save Life-
Experts Work in Underground Rooms

Not alone as a means of examining the
interior anatomy of man is the X-ray a life
saver; it is now employed to show what
is inside the most dangerous and deadly
bombs, On the continent of Europe the po-
lice department of all the large cities has
one or more experts whose hazardous busi-
ness it is to open and examine the bhombs
which are from time to time sent to mem-
bers of the royval families and high officials.

io resemble a book, for instance, and so con-
structed as to explode when the package
is opened. Thesze are the most dreaded, for
it iz not easy to hurl a contact bomb with-
ount heing seen; and the intended vietim
may as likely as not be elsewhere when the
clockwork machine is due to explode; but
the package =ent by mail or express will
do its work weeks and even months after
it has been closed and delivered.

Entrance to Underground Chamber

These infernal machines are of all de-
seriptions, some being designed to explode
by any sudden jar, others operated by clock-
work wmechanism which if not interrupted
will canse an explosion at a pre-determined
moment: while still others are inclosed in
the most lonocent looking packages made

The bomb experts are among the highest
paid members of the force, and their iden-
tity and work iz guarded with great se-
crecy. When ene of them pays the penalty
with hiz life the event is often never known
outside of a few trusted officials of the de-
partment,



Fig. 1—Interior of Infernal Machine containing
bomb sent by mail to Russinn Ambassador,
Paris, as revealed by the X-ray., Bhort black
lines are malls with which the box was made.
Fig. 2—Plotograph of cxterior of Box.

The invention of the X_ray was a boon
to the bomb expert. By its aid he is able
to look into the most cleverly constructed
infernal machine without even tearing off
the wrapper incloging the package. The
illustrations show the deadly contents of
two examples. One is a bomb, the other
an infernal machine. The first will explode
by shcek, the other upon the opening of
the 1id of the box which was gent by wmail.

The expert’s work is done in a remote,
carefully guarded place, and within case-
mates. No one except the guard is allowed
to approach, and the casemate is deeply im-
bedded in earth to reduce the damage from
o possible explosion ns much as possible,
Every time the expert enters to examine
some new device he has no assurance he

Fig. 1—Photograph of Conenssion Bomb, 'Fig.

X-ray picture of contents. Note large stick

of Dynamite, large shot, nails and sharp frag-
ments of iron. Tory Deadly.

POPULAR MECHANICS.

will ever come out alive and whole: he may
be Dlown to atoms any moment. It is de-
sirable, however, to open and examine fhese
engines of dentl, hecanse in that way clues
are often discovercd which conuect one case
with another.

On January 30 a bomb, in a grey paper
piackage, was discovered near the resildence
of Prince Tronbetzkoi, military attaché of
the Russian emlm=sy in Paris. The same
day o similar bomb exploded in the Avenue

Interior of Underground Worka-
ehop Wherse Bombs Are
Examined

de 1a Republique, and injured several peo-
ple. The bomb discovered by Prince Trou-
betzkoi wasg examined by the authorities,
who found that it was filled with nails of
various sizes, buckshot, eartridges, and
fragments of iron. The other bomb. which
was similar in constroetion, hmrled its con-
tents to a distance of thirty yards,

e

WIRELESS MESSAGE PASSES THROUGH
MANY TEMPERATURES.

A wireless ftelegraph messagze was recently
sent from Chieago to Key West, Fla. The
message had to pass through many tem-
peratures and varied weather conditions in
the trip from the Lake Michigan loeality to
the Gulf Stream city, but the apparatus
worked perfectly.
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All-Steel Cars as Light as Wooden Ones

The great objection to the all-steel car as
urzed by many builders has been on the
score of weight, Prominent engineers, how-
ever, declared that this objection was only
a temporary one and that in a short time
an all-steel car would be designed for a
construction as light as the old wooden
Cars,

The Metropolitan Elevated Railway Com-
pany, of Chicago, has recently put into ser-
vice an all-steel car but little heavier tham

=0 4% to form a plate givder along each side
of the car. The cross sills are 6-in, 1-beams.
(I these eross sills rests the sheet steel bot-
tom, which is of 3-16-in. sheet steel in the
venter of the car between the bolsters, and
-16-in. from the bolsters to the ends of the
ear.,  On the interior 14-in, stiffening plates
ot braces, which are covered by the backs
of the seats. are used.  Between posts on
the inside of the car, wood furring faced
with steel is placed. The roof is of wood,

lIII '.'i 1T

fimlnj of the All-Steel Car

the wooden ones of the same pattern, that is
48,000 1b, withont motors. The =ides of this
car from the window sills down to the bot-
tom of the side sills ave covered with -in.
steel plate, continuous from emwd to end of
the ear. This plate is viveted to a 6-in,
channel-bar, which forms the side sill at
the bottoms, and to an angle iron at the top,

covered wilth canvas,
struction. The seat frames are of pressed
steel.  On top of the steel bottom is first a
layer of mineral wool aml upon this, wood-
en flooring.  The only wood used in the en-
tire construction is the flooring, the roof, the
window sills and frames aund a few minor
details.

a8 nsual in ear con-

Courtesy of the American Car & Foundry Co.

All-Steel Car Complete
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THE ONE-MAN RANGE FINDER.

The establishment of the eorrect range
i one of the important things where any
fizhting iz to e done. The old-fashioned

Fig. l==The 0ld Way

wiay is shown In Fig 1, where two officers
are endeavoring to get the range of the 2um-
mit of the diztant hill from the blufl above
the river., DBy measuring the angles at the
ends of the base line they will be able to
calenlate what would otherwise be a very
difficult range to estimate.

The new way—the Jap way—for the enter-
prising Japs have found it out, requires only
one man, and e can work in safety bhehind
a tree if ome happeus to be handy. The in-
strument can e u=cd in a borizontal orv

fiﬂ. 2=+sThe New Way

MECHANICS.

vertical position. At each end of the tube
iz an object glass which refleets the view to
the middle of the tube where there is an
cye-piece, The caleulation is made in very
muech the same way as by the older method.

- -

The International Commission awarded
England £375.000 in settlement of the North
Sea ineldent in which the Russian fleet fired
on English fishing boats,

BALLOON BEATS FAST BOAT

The aeronauts Faure (left) and Latham
(right) ascended in their balloon at a quar-
ter before seven on the evening of Febra-
ary 11 and the wind Dbeing favorable crossed
the English Channel and landed safely at
one o'clock the next morning. The ascent

After the Voyage

wias from the Crystal Palace, London, and

the landing at St, Denis, Paris, The time

made beat the fastest boat-train by three-

ijuarters of an hour.

WIRELESS TELEGRAPHY FOR THE POPU-
LACE.

In England anyone can go to a telegraph
office and send a telegram to friends or other
persons at sea on a transatlantie liner at a
cost of ouly 12 cents per word, all telegrams,
however, to amount to at least $1.60, The
postoffice recently completed negotiations
with the Marconi International Marine Com-
munication Company by which communica-
tion between all telegraph offices and the
wireless telezraph stations on the coast was
established. The patronage will consist
chiefly of business messages,
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5 Building Boats from Pape??attems |

Easier to Build a Boat Than to MaHKe a Suit of Clothes

By 0. 0. Brooks, President Brooks Boat Mig. Co.

In the days when your mother made your
clothes what would she have done without
the paper pattern? What the paper pattern
iz to the housewife cutting out a dress or
garment, the paper boat patterns are to the

)

inexperienced builder. In fact the average
young man will now experience much less
difficulty in construeting a 20-ft, launch than
in making himself a suit of clothes. From
printed directions you select certain kinds
of wood of suitable size, lay the pattern on,
draw the lines and go ahead with saw and
chisel. No diffienlt calculations, and guess-
ing at ecurved lines, with wvexatious blun-
ders and deoing it over a second time.
Economy of time and labor for builders
of small boats, whether the builder iz an
amateur workman or one regularly engaged
in the business ig gained by the use of the
paper pattern system. These patterns are
printed the exact eize of every plece of

timber entering into the constraction of a
boat from the keel pieces and the molds to
the last streak of planking and all the little
details required to complete the eraft, inzside
and out.

They are printed for every style of pleas.
ure eraft from o canoe to a eruising lnunch
and ecome as a pleasing surprise to those
who lave given uap cherished projects of
Duilding their own boats after considering
the time and skill required to lay down the
lineg of a proposed creaft on the shop floor
and take off from them, by tedions measure-
ments, the shapes of molds, planking, ete
This work is, in fact, almost ont of the
juestion exeept to one skilled in boat bmild-
ing and the Inexperienced man who under-
takes the job usually either throws it up
in disgust or comes ont with a eeaft of such
ugly proportions as to make it a lnughing
stock among his nantical friemds.  But with

the paper patterns all the preliminary work
is done for him. All he has to do is to cut
out his timber as directed and fit it together
and he produces duplicates of Dboats Dmilt
by skillful eraftsmen on lineg which are
known to eombine beauty, speed amd safety,
In using the patterns their lines are trans-
ferred to the necessary timber or planking
by tacking the pattern in plaee, punehing
awl holes along the lines, cloze tozether
where the curves are sharp and farther
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METAODOF CLOSNE BEAME

POPULAR MECHANICS.

E AMETMEE OF PUT TIMG PLARNK,

Two Stages of Constructions==Motor Launch

apart where the lines are straight or nearly
s0; the patterns are then removed, nails
driven lightly into each awl hole and then
by bending thin, flexible strips of wood up
to the nailg the lines can he marked out on
the timber exacily as they appear in the
pattern. In bumilding a boat the keel, stem
and stern pieces, which form the backbone
of the craft, are usually constructed of oak
and vary in number and shape according to
whether the craft is of the popular torpedo
stern design, a variation of the same known
as the compromise stern, or the older styles
of transom and fantail sterns. Fiz. 1 showa
the shape of these pieces in a transom stern

boat and Fig. 2 shows the keel put together,
molds in place and rib-bands fastened on,
ready for bending the ribs into place., In
Fig. 3 is shown a detail of econstruction
which the inexperienced Luilder might leave
out, This iz the use of stop-waters in the
joints in the keel, These joints are diffienlt
to calk In the usual manner, but are made
water-tight after fastening together hy bor-
ing holes through the joints and driving in
soft pine plugs freshly covered with white
lead.,

The matter of steaming and bending ribs
and planking is often thought to be trouble-
some but it is really a simple affair. The

o8 O s
7 EN,  grem

Examples of “How to Build™
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ribs are frequently the only parts of the
boat which require steaming and a steam
box: ean easily Dbe constructed which will
take its supply of steam from a tea-kettle or
the necessary pliability can be obtained by
sonking the timber in hot water. This also
applies to the planking, when steaming is
required, as it is only at the ends that steam-
ing has to he resorted to to secure the
needed pliability.

In Wmilding rowbeats and the smaller

N. stes.
M. STEM HmEE,

A. KEEL

gizes of launches there are two methods of
fastening the planking; clinker or lap seam,
and earvel, or smooth seam. The former
iz preferable as it gives added strength to
thie boat, but with the heavier planking of
the lareer eraft this method cannot be fol-
lowed. With printed instructions on how
to procead, and the nse of patterns, almost
any person, who has any knack in the nse
of tools, can build a =serviceable and sightly
craflt from a ecance to a launch, The satis-
faction of sailing your own boat, and the
ecxperience of making if, open up a new and
intensely pleasurable line of work to the
thousands whe find their hest recreation
in “making something with their hands.”

S N
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DEAD ELACK STAIN FOR HARD OR SOFT
WOODS.

Apply one cont of hot logwood solution
and allow it to dry, then apply o secomd
coat. When the second coat Is dry, apply

ESn - DECH MEARS

“Sawed from Patterns"

a solution of acetate of iron, made by dis-
solving iron filings in hot vinegar or in
acetie acid. This has a chemical action on
the logwoond, says the Manual Training
Magazine, and turns it black. Let it dry
and finish by rubbing in a little raw linseed
oil or finish with wax

Examples in Bending
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Woman MaKes Iron on the Stage.

i
il

Dazzling experiments in the new science
of alumino-thermics have heen conducted by
a lady on the English stage recently, says

the THustrated London News, This science
was explained in the March issue of Popu-
Iar Mechanics and the apparatus and prin-
ciple is just the same as in thermit weld-
ing. The woman pourg thermit (iron ox-
ide and aluminum powder) and barinm =u-
peroxide into her erucible and ignites the
barium superoxide. A blinding  incandes-
cence results and in 30 seconds a Iump of
iron is formed. The temperature of the
molten mass I8 very high. The experiments
i&thPlr order are as follows:

—'-l'-r_q:___q;-h

K“‘u

1. The fron is made in a =mall erucible
and falls from It through 12 in. of water
and burns a hole in an iron plate at the bot-
tom, Temperature 5.200 degrecs Fahr,

2. Temperature of 5,200 degrees Fahr.
zenerated in a hat. :

3. Molten iron from the crucible pierces
i 2-in. iron plate,

4. A lple with clean edges bored through
an iron plate by the molten metal,

5. Making iron for a horze shoe in 10
seconids,

6, An ingot of the iron beaten into a
horse shoe in a few seconds by the lady
performer,
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Rolled Steel Car Wheels

Latest Process One of Great Importance to Railroads and the
Public

“Amthe mighty oak had it origin in the small acorn, 8o the great railroad syastems of to-day rest upon the

stability of the flange of a car wheel.

“Upon this small section of metal, about 1 1-4 inches square, depend the lives of the millions of passen-

gors and the value of merchandiss of incaloulable price.

Passengers amid the comforts and luxzuries of our

modern service hardly realize the vital importance of thia pless of metal; but engineers and railroad managers
do, and they have bsan directing their best endeavors to this most vital element of railroad equipment. ""—Vaualain,

The passenger about to start on o 4,000-
mile journey across the United States is at-
tracted by the ponderous size of the loco-
motive which is to draw his train, and by
the luxurious and substantial appearance of
the palace sleeping and dining cars in which
he is to live for the succeeding five days.
But not one in a thousand gives a thought
to the character and strength of the wheels
whichi are to earry him through moun-
tains, across  deserts and over slender
bridges hundreds of feet above seething tor-
rents.  And yet throughout all the long
journey, from noon to midnight, there iz not
a moment of the time the train is in motion
that a terrible accident is not possible should
the tiny flange on any one of the hundred
wheels under the train crack and break.
The traveler almost never thinks of this, but
railroad operators do constantly, and =o care-
ful and far-reaching is the construction and
inspection of car wheels that this greatest
possibility of danger is reduced fo a cause
go seldom occurring as to constitute a really
marvelous faet.

In the first days of railway cars the wheels
were made of wooden spokes and vims cov-
ered with a thin strap of iron. With heay-
fer cars and faster trains the cast iron wheel
came into general use; and a continued in-
erease in speed and load resulted in the
chilled-iron wheel, a distinetly Ameriean
produet, and the wheel is now in use all over
the land. The infrequency of accident cansed
hy the failure of this wheel is sufficient
evidence of its excellence.

The chilled-wheel (only the flange ani

that portion which comes in contact with
the rail—the tread of the wheel—is chilled
and hardened), however, is beginning to be
taxed to its utmost on account of the hig
B0-ton ears which the railroads are now or-

ri‘. B.=sAfter the Drop Test

dering. To safely earry these great loads a
demand exists for wheels with stronger
flanges and longer wearing qualities. The
weak point in the present wheel is the brit-
tleness of the flange, and the tendency of
the wheel to heat when the brakes are ap-
plied. This has led to the production of a
rolled-steel car wheel, the entire wheel be-
ing rolled from a =ingle piece of =teel.

Fig.l.=-Steel Ingot for Three Wheels
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In an address hefore the Franklin Institute
Samuel M. Vauelain., superintendent of the
Baldwin Locomotive Works, describes how
the new wheel is made. A steel ingot is
first divided into sections. as shown in A, B,
C, in Fiz. 1. Each section weirhg abont 700
pounds, The =ection is hrought to a white
heat in a fuarnace, from which at the proper
moment, it is removed by an almost human

Fig. 2, Diagram of Rolls

mechanieal deviee ealled the “mechanical
man.” This machine reaches into the fur-
nace, picks up the 2eetion or “blank,” earries
it to a huge 5,000-ton hydraulic press and
deposits it there. There it receives the form
of 1 ecar wheel, but on emerging from the
press is conveyed to the rolls, where it is
subjected to enormonsg pres=ure  amnd  re-
volved at a hizh rate of zpeed, emorging
a perfect wheel. When cool the hub is bored
out and the wheel is ready for the severest
service.

In order to determine the strength of the
rolled steel wheel, some interesting tests
were made. One test was to sapport the
wheel horizontally upon a ring underneath
the face of the tread and allowing a weicht
of 2.240 1b=, to fall upon it, Tt teok thirteen
blows to break a 36-in. wheel, eight of the
blows helng from a height of 30 ft. Another
wheel was tested In running posltion, and

POPULAR MECHANICS.

striking with a weight of 2,240 Ibs,, it took
seventeen blows, nine of them being from
25 ft., to fracture fhe wheel from rim to
hulb. Tig. 3 shows the wheel after the test
just deseribed,

A =zolid rolled-steel wheel has n first cost
of $58.80, with a scrap value of $8.75, a life
of 350,000 miles, or a cost of $81.43 poer 10,000
miles.

The chilled-iron wheel has n first cost of
$19.40 with a scrap value of $5.80, a life of
80,000 miles, or a cost of $L.70 per 10,000
miles.

-
-

PROF. LOEB'S EXPERIMENT.

Prof. Jagues Loeh, of the Leland Stanford
University, has performed g wonderful ex-
periment, the result of several years’ effort
toward the creation of life. 1le has not,
however, as the earlier newspaper accounts
stated, actually canzed a new life. He has
taken the female eggs of the sea urchin
and by cbhemical means fertilized the eges
and hatehed them, DBut lie has made noth-
ing complete as yvet, Without the eggs he
coild hivve done nothing, If the eggs even
Lind been croumd to powder, he could not at
present have taken that ermshed mass and
hatehed out a sea urchine His experiment
is intensely interesting; his resalt quite sur-
prising; but without the mother sea urehin
all the mysteries of a wonderfal laboratory
are powerless, In the matter of creation no
one hag ag vet succeszfully lmproved upon
the first chapter of Genesis,

THE ART OF NAIL DRIVING

Theories are very good in their place, re-
marked the late F. J. Holloway, but they
would not teach one how to drive a nail
Nothing but practice will do that, and even
practice without thought will not accomplish
it. says Locomotive Engincering.

You must have both combined, When you
drive a nail in a board, what do you do?
Do you trust to luck that the swinging ham-
mer above vour head shall come down in
the right place? Do you concentrate vour
thoughts on the hammer cireling in the air?
No.  Yon concentrate your thoughts and
eyes siquure on the head of the nall you
want ta hit, and no matter where your ham-
mer is or what eurves it deseribes in ihe
air, if vour intense thought is on the spot
where the bhlow should fall, there it will
fall. If your thoughts wabble and are un-
certain you will miss the nail or drive it
gidewise,
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HOW HOT WATER CIRCULATES

Bxeerpts from addross of J. 8. Breonan b8fore the American Society of Heating and Ventilating Engineers at New York

The first cause of cirenlation of water in
a hot water heating system by the force
of gravity is that the water becomes com-
pact as it cools off, and it therefore out-
weighs the warmer and lighter water and
pushes it to the top of the apparatus. Hot
water will move only when there is a heav-
fer and cooler hody of water to displace it
and forece it upward by means of its su-
perior weight.

The drawing force which propels the
wiater in the rigers and radiators is propor-
tional to the difference in the mean tem-
perature of the ascending and descending
parts of the apparatus, and does not depend
upon the actual gquantity of water contained
in those oppoesing parts of a system with a
given difference in temperature; it is also
proportional to the wvertical height of the
cirenit. For example, in a cirenit or riser
50 feot high the motive force wonlid he twice
as large ns in one only 25 feet high.

The force of the eirculation through radi-

A

=
]
Fig.1l. Hot Water Heat

ators with a given fall of temperature de.
pends mostly upon the height of the return
pipe, and is independent of the height of
the riser pipe. Take for example. in Fig, 1,
a radiator on the fourth floor, A, or 50 feet
high, another radiator on the first floor, B,
or 10 feet high, with both feed or riser
pipes the same height. The circulation

through the radiator on the fourth floor will
be about three times as great as throungh
the radiator on the first floor, notwithstand-
ing the fact that the supply columns of both
radiators are of equal height, becanse the
return I is about three times ns high oz the
returns K ef the radiators on the first floor.
The temperatures of the pipes C and D are
nearly the same, conscquently the water in
D simply balanees an equal helght of pipe C,
and fails to supply any forece for cireula-
tion. The foree for eirculation in this eir-

Fig. 2. Poor Heat

cuit therefore depends upon the preponder-
ance of the weight of water in the return
pipe E over the weight of that below the
level of the radiator B,

Fig. 2 is a fair illustration of a radiator
with the usual ztyle connections, The foree
of the eirealation through the radiator de-
pends upon the height of the return column,
The return pipe having a strong pull on the
radiator the earrent is along the lines in-
dicated by the arrows, and the water in the
radiator has Lat little cireulation to it. The
water rushes through the lower portion
rapidly and the top of the radiator will he
nearly cold while the lower part is hot.
Thiz gives poor heating results,

Fig. 3 shows an improved connection to
inerease amd improve the cirealation in a
hot water heating svstem, which has been
successfully n=ed by the writer on a great
many hot water heating systems. The di-
rection in which the arrows point shows the
actual current within the radiator. The hot



412

water must pass directly to the top, dropping
to the bottom as it cools off. returning to
the return pipe.  The clrenlation is: positive
and by actual tests 6 degrees hotter than

Fig. 8. Good Heat

the eirenlation the old way, and, further-
more, the entire surface of the radiator is
Lheated,

FRAZIL ICE.

Did you ever hear of fragil jee? It is
better knewn in Canada than in the United
States, and forms under econditions guite
similar to those which produce anchor ice,
Many people think the two terms mean the
snme, but Professor Barnes of Magill Uni-
versity savs there is a differenee. The To-
ronto Engincers’ Club defines frazil ice as
“water at a temperature just ready to freeze,
Imt prevented from so doing by maotion;
the action of freezing taking pliee when the
degres of motion was lowered.,” “This is”
Trofessor Barnes =ayvs, “contrary to all the
known laws of ice formation, Motion is one
of the essontinls to the starting or production
of the ice erystal of which frazil is but an ex-
ample, the fineness of the crystal being deter-
mined by the “degrecs of motion.” The whole
question of the formation of frazil and anchor
jee hinges on open water conditions, agita-
tion, admixture and temperature of air, and
to a cortnin extent on the clearness of the
water and sky. The sgame physieal laws
sovorning the change from the liquid to the
solid state, which are known in the labora-
tory, are operating on a large seale in our
Canadian water-ways., and everywhere we
witness the tremendons struggle going on
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in natore between ice and water. When
such minute temperature conditions as a
hundredth of a degree determine the im-
mense formation of ice crystals in places
too turbulent for surface jve to form, and
render the effects of the ice disastrous to en-
gineering works, we certainly witness a
wonderful spectacle of the delicate poising
of the forces of nature.”

Anchor ice gathers in vast quantities
at the intakes of water works aml water
power plants, and chokes the passage to
an extent which entirely shuts off the flow
of the water, In Chicago the water supply
comes from eribs buried two, three and four
miles out in the lake. During February and
early Mareh erews of men were kept work-
ing might and day removing the anchor iee
from the intakes. The work is so0 exposed
and exbausting that fifteen minutes at a
time ig the limit of endurance.

DIVER'S INSULATED HELMET FOR ELEC-
TRIC EELS

The story of the strength of the shock
produced by an able-bodied electrie eel has
been taken by many people with a liberal
degree of allowance. The submarine diver,
however, who has to work in waters where
ihe frisky eel is inclined to be friendly tells
quite another tale. In proof of the shocking
story a concern in New York, which makes
diving suits for the Navy Depariment, an-
nounces the completion of an insulated hel-
met. The Marine Jourual says:

They recently made an insulated helmet
which was to be used where electric eels
were rather numerous, as the electric shock
which these eels are able to deliver fo n
diver is strong enough to make him insen-
sible when it is transmitted to him through
any exposcd metal part of his armor, and
for this reason it is unsafe to use an appara-
tus unless perfect insulation can be insured,
Although this insulating was a very diffi
cult matter, the experience of this old estab-
lishment in making divers’ outfits enabled
them to do it so that the diver could bhe
guaranteed perfect immunity from this an-
noyance,

-
PASTE FOR MOUNTING PHOTOS.

A good mounting paste is made as follows:
Alix well together 3 oz, dextrine, 14 oz =ugar,
and 4 oz water; heat until thoroughly dis-
golved and let eool. Then add 50 minims
carbolic acid. A drachm of giyeerine may
he substituted for the sugar with excellent

results,
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Telegraphing Direct From London to Persia

4,000 Miles Over Rivers, Mountains and Deserts
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Four bundred words per minute hy tele-
graph from Liverpool, Manchester, or Lon-
don direct to Teberan, Persia, are sent by
the use of the system spelled in telegraphic
language, Fig. 1, on a punched paper ribbon.

It ig by this long telegraph line that Lon-
don keeps in touch with its Government in
Indin. Teleran, in Persia, i the terminal
station of the direct line, the messages from
there being sent over various lines and ca-
bles,

To understamnd the working of the Whent-
stone systew, suppose a clerk in the London
office receives o message from Teheran, He
sents himself hefore an instrument called
i perforator, which has three keys,  The
mumber of heles punched by each of these

keys, one, two and three, are shown in
Fig. 2. The first rep-

O O resents a space, the

O 0O 00 gecond o dot, and the

O O third a dash. Using

these Lkoys the clerk

Fig. 2. writes the message on
a paper ribbon which looks, when ready to
send, like Fig, 1. The ribbon eontaining
the message is passed to the sending clerlk,
who, by menns of elock-work, feeds it rap-
idly into the transmitter, a toothed wheel
catehing in the middle line of holes, Pins
on moving levers drop through the punched
holes ns they come along, making contact
alternately with the positive and negative
poles of a battery. A receiving Instrument
hag on it an inked disk. As the current
flows in one direction the disk touches the
paper and draws o line vepresenting a space,
dot or dash, untll a current in the oppo-
site direction lifts the disk, These currents
are just what are produced by the contact
through the puanched paper in the trans-
witter at the sending station,

At every relay station a Wheatstone re-
celving apparatus s In eireuit, and the elerk
is able to see how the sigpals arve leaving
Lits station by starting the instruoment and
looking at his slip. 1If the signals registered
are imperfect, and the station preceding him
reports that they left him *0. K." he knows
that if the line is in good electrical

condition, his regulation is ot fanlt. By this
means there is o eheck kept upon the work
during the whole pericd of transmission,

One clerk can send messaces ns fast as
geveral ean punch them. A single ribbon
ean b used severnl times to send the same
message fo different places. 2o mueh for
the system,

The line discussed starts at London, rons
Lo the German coast, thence to the Russian
frontier, thence to Warsaw, and Odessa,
through the Steppes. Crimmea, northeast of
the Black Sea, through the mountains and
forests to Tiflis then south over the deserts
to Persin’s old eapital Tabriz, thenee to Te-
heran,

Great diffieulty attended the econstruction,
and every year gangs of men are required
to keep the line clear through the forests,
Falling trees and floeks of wild geese some-
thmes  Interrapt  commuanication, but  the
greatest trouble is the severe hoar frost,
called “reifeis.” This eollects on the wires,
gometimes forming a sheet of ice from one
wire to the other, and when swinging is set
up by the wind, wires are Liroken and the
iron posts bent over. Many remedies have
been tried with o view to prevent this tron-
ble, At first the bhinding wire used to attach
the wires to the insulators was strengthened,
bt it was found that this caused even great-
er difficnlty. It was hetter that the wires
should break away from the Insulators than
that the whole line should be destroyed.
Later a large number of poests was pdded,
and it was  found  that this  additional
strength materially fmproved  matters, al-
though interruptions still occurred.  In Per-
gia the insulators offer a fine mark for the
rifles of the wanidering tribes,

Thiz long line is only kept in good order
by having a servies of control statlons along
its entirve length from the Hussian frootier
to Teherian; in a country where the line is
particularly linble to disturbance, these con-
trol stations ave 200 to 25 miles apart, and
when a fanlt occurs the controllers of the
two stations between which the fault is lo-
ated are lmmediately ordered out fo remove
it. Interruptions are restricted by this means
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to short intervals unless the line for some
distance is completely wrecked hy “reifeis,”
and this bas occurred on wore than one oe-
casion.

This line was first worked by the Morse
gystem, but =0 muoch time wasz lost in re-
transmitting the message that the Wheat-
stone automatic method was tried hetween
Teheran and Odessa in 18%7. It was so sat-
isfactory that one after another of the re-
transmission stations were cut eut and the
new system installed,

It was not long hefore relay apparatus
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was introdueced in the London office, Mes-
sages to and from Manchester and Liverpool
were then exchanged by those places direct
with Teherin, o distance of 4,000 miles, with
11 auntomatic relay stalons.

Mot only has the time of transmission
heen reduced, one may say, almost to a
minimuni, but traffic is not affected nearly
to the same extent as under the old system
Ly short interruptions; messaces continue to
e punched up doaring these intervals, and
are put through in large batches at great
speed as soon as communication is restored.

MARCONL
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The above portralt is the latest picture
of Marconi, who is shortly to be married to

the Hon. Beatrice (YBrien, a member of an
aristocratic Irish family which has a lhis-
tory of 400 years.

Guglielmo Marconi was born in Bologna,
April 25th, 1875. He wus educated in Leg-
Lhiorn, under Professor Rosa, and, subsequent-
ly, at the University of Bologna, in which
city woere carried out the livst experiments in
connection with his sy=tem of wireless teleg-
raphy. AMareoni’™s fovention was suecess-
fully tested in England between Penarth and
Weston, and later Ly the Italinn Ministry
of Marine at Spezia. ‘Wireless telegraphic
communications were established between
Franee and England in 1893; two years later
Le was enabled o transmit signals ncross
the Atlantic Ocean from Poldlin, Cornwall,
to St Johin's Newfoundland. In 1902, M.
Mareoni's system was installed on board the
Italian crusier Carlo Alberto, and during her
voyage from England fo Russia, he received
messages from Cornwall and transmitted
them to the Tsar and the King of Italy at
RKronstudt, Later on, in Decomber of the
same yvear, he was able to announce the es-
tablishment of his syvstem of wireless teleg-
raphy between Canada and England, Thia
was followed, n few weeks later, by the
tranzmission of n message from the Presi-
dent of the United States to the King of
England, inaugurating wireless connection
between Cape Cod and Cornwall,

TO ACCELERATE SPEED OF SHIPS.

Prof. Carle del Lungo, demonstrator in
physics at the Royal Lycee of Spezzia, has
invented and patented, both in Italy and in
Enzland, a device for pnenmatleally Inbri-
cating the hulls of ships, Professor Lungo,
it is stated, pumps air inte the water sur-
rounding ships, thereby diminishing the
density of the water, and it is held that the
effect of pumped air is analogous to the lu-
brication of machinery by oil.
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Longest Tunnel in the World Completed

Ten Thousand Laborers

WorHed Night and Day--Care of

WorKmen--International Bearing

The bhoring of the Simplon tunnel, the
greatest tunnel engineering feat of the age,
was completed on February 24, when the
two gangs of workmen, Swiss and Italian,
who had been working towards each other
for a period of six and one-half years, joined
hands through the small gap which assured
the ultimate success of the enterprise.

The Simplon tunopel is 121 wmiles long,
the longest of the four tunnels now plercing
the Alps and, In proportion to its length,
wig constructed in less thme than either
of the others. The tunnel extends from
Brigue, Switzerland, to Iselle, ltaly, and its
purpose is to enable the Jura-Siwmplon rail-
wiay [rown Geneva up the Rhbone valley to
connect with the Itallan road from Milan
at Iselle, and so afford an all-rail route
from Geneva to Milan, and also shorten the
distance from Milan to Calais, The com-
mercial advantage thus afforded Switzer-
land, Germany amd Italy i= abvious. France,
too, will be benefited. When the St Goth-
ard tuniel was opened she lost much of the
international traffie that had theretofore
passed over her rallways., The Simplon tun-
nel will restore a portion of this to her.

Work on the Simplon tunnel started simul-
taneously from the Swiss and Italian sides in
August of 1898, 10,000 Italian workmen in all
heing employed, 4,000 at Brigue, Switzerland,
and 6,000 at Iselle, Italy. The men were not
all employed at the same time, however, but
the work was kept up night and day by 8-
hour shiftz. The tunnel conszists of two dis-
tinet bores, 56 feet apart, center to eenter.
At the middle, for a space of 420 yards, the
two become one tunnel to make room for
gidings and crosscover tracks. The two
tunnels are connected by transverse caller-
ies every 650 feet. At first only the eastern

tunnel will be used for a single track
rilway, the smaller or auxilinry tunnel act-
ing as a ventilating shaft, until such time as
the receipts of the first tunnel ghall be suffi-
clent to warrant its enlargement to the nor-
mal section for a single track. The main
tunnel is 1% feet wide and 19.3 feet Ligh,
the auxiliary tunnel is 6.5 feet wide and 10
fect high., This mode of construction has
been of great advantage. The auxiliary
bore was always Kept alead of the main
rallery, and tracks were Inid in the trans-
verse galleries =0 that material from the
forward headings could be removed without
passing the men behind, The altitade is low-
err than in any other Alpine tunnel, being
only 2,310 feet above sean level, This is the

—_—m—

Swiss Entrance and Tunnel Mae

chine Shops
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reason for the greater length
which the engineers decided
was preferible to so zreat o

Hot Spring

gradient, which has been o drawbaek in the
other tunnels,

From the first, the construction
proceeded against many and unexpected ob-
stacles. The high temperatures of the rock,
at times as high as 120 degrees F., was a con-
gtant menace to the health of the laborers;
on the Italian side numerous streams of
water were tapped, most of these were
amall, but azain the water wonld be of
considerable volume and flood the workings.
Hot springs, some discharging 750 gallons
per minute, were continunally breaking in,
and it was neeessary to work around them.
The tool which most faeilitated the work
iz known as the Brandt drill. This drill is
3 inches In diameter and rotates slowly,
being kept at its work by hydraulic pres-
sure of 1,500 pounds to the square inch, or
10 tons on the ecutting faces of the drill.
The waste water is discharged along the
axis of the drill, keeping the tool cool and
wiashing ont the rock ent away. By means
of thiz drill the galleriez on the Swiss side
were advanced 20 foet or more daily.

At each end of the tunnel a permanent
ventilating plant, eonsisting of two 200-hp.
turbvines running at 400 revolutions per
minute and drivng two huge fans 12.3 feet
in diameter, are installed, These plants at
either end supply a maximum of 108,000
cubic feet of air per minute at a pressure of
10 inches of water per minute, The tunnel
portals are closed by sail cloth eurtaing
operated by electric motors. The fans may
be uszed to draw out zases as well as for
forecing fresh air into the tunnel,

During construction there have been few-
er accidents to laborers than in any other
of the great tunnels, The 8t. Gothard tun-
nel dealt death to 400 laborers, who were
attacked by miner's worms and breathed

work
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death from the pestilential at-

mosphere, At the Simplon,
drge dressing halls are pro-
e T

The Deluge

vided at either entrance, nwd the temperature
ig the same as within the tunnels. The men
pass in through boarded platforms and re-
main for a hall hour until they are graduoal-
Iy cooled off. The great danger is the lia-
bility of contracting pneuwmonia by sudden
changes of temperature. In these dressing
lialls there are haths, hot and ecold douches,
and usually the work gnrments are laid
aside there and fresh raiment donned.

The lodgings provided for workmen are
perfectly sanitary, the food is of the very
hest in gquality and the cost iz nominal,
There are also well equipped hospitals,
Within the tunnel the tracks are laid on

©oong gide to afford room for pedestrians and

the trains are run by schedule and pro-
tected by signals. Thus has the loss of life
heen minimized. The men were provided
with 58,000 cubie feet of air per minute.
The cost of the great tunnel complete will
approximate $15,054,000,

ELEVATORS FOR STEAMSHIP ENGINEERS.

The steamship engineer carries great re-
sponsibility, and so much depends on him
that any device that will facilitnte his move-
ments about the ship or aid him in his work
iz well worth installing. The American Ship-
builder suggests the need of elevators for
the personal convenience of engineers in
descending or aseending the 20 or 40 feet
to and from the engine room. The means of
descent is omlinarily a slippery iron stair
case where a firm grip, steady nerves and
a sure foot are required to make it in safety.
The ascent exbausts any man to a degree.
The elevator would eost little as there is
always plenty of steam or electrieity at hand
and plenty of room to spare. No elevator
boy wonld be required as any engineer could
opernte the elevator himself,
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ELECTRIC COAL SHOVEL.

The filling of the retorts for making coul
gng is hard and unhealthy work. The re-
moval of the coke iz even more so, for in
addition to the heat there are deadly gases
escaping which fill the lungs of the work-
ers,

Electricity and mechanics have joined in
providing a remedy. By means of a most
ingenious machine one man now does the
work of twenty. A trolley ear line is con-
structed to run in front of and close to the
retorts. When a vetort is ready to fill the
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FIRE ENGINE THAT DOES THINGS.

Remarkable English Machine Which Propels It-
self, Pumps Air end Water, Makes Elec-
tric Light and Has a Telephone]

The most wonderful and cosmopolitan fire
engine in the world has recently been put
in zorvice in Manchester, Encland. In the
first place horses are dizearded, and by a
new and simple system of gearing the
steamer propels itself at a higher rate of
speed than previously attained by any self-

P I
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Filling Retorts with the Eleciric Shovel

car is moved into position and the operator
pulls a lever. Insfantly a stream of coal is
shot into the oven depositing at the farther
end, which is usually 20 feet from the door.
As the retort fills the lever is moved, reduc-
ing the wvelocity with which the coal is
thrown and thus depositing it nearer and
nearer the front until the oven is filled,

The operation has required just 10 seconds,
during which 800 1bs of coal has been uni-
formly distributed. One 12-hp. and one 18-
hp. motor have done the work. The door
is then closed and =ealed, and the nozzle of
the diztributing tube ig raised, lowered or
moved along to the next oven, as the case
may be. All the operations of the charging
car are controlled by one man using three
levers.

propeller. Fire engines that run with their
own power are not unusual, but this ma-
chine iz a real power plant. An air pump
is connected by gearing with the crank shaft
of the engine, which furnishes air through
a flexitile metallic hose to firemen working
in dense smoke, or placed where they are
subject to gas or fumes of acids or other
chemieals.  This flexible hose is connected
with a protective helmet worn by the fire-
man, which is made of heavy leather, ex-
tending down over the shoulders and sup-
plied with an opening for the eyes and part
of the face. The alr enters at the back of
the helmet and flows around the face, pass-
ing out of this opening, keeping the eyes and
noge free from smoke. The helmet contains
a telephone receiver and transmitter whereby
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communication ean be maintained with
the officer at the fire engine, and hy means
of a switchboard, if necessary, with a chief
official. The engine has a swmall dynaono,
logated over the front wheels, and connected
with the fly-wheel by means of a belt., This
furnishes a4 current for eight 32-candle
power incandescent lamps through a flexible
cable, g0 that, provided with a band lamp, a
fireman ean penetrate dark and smoky apart-
ments, where it iz necessary often to cut ol
gas or oil supply. The entire equipment, in-
cluding the protective helmets for the fire-
men, is st-:rwt-d_in the forward part of the
fire engine, which is of the usual English
pattern, and adds comparatively little to its
weizht,
—*.‘.‘-_—_—.—.

DINING CARS ON TROLLEY ROADS.
Cooking Done in an Electric Kitchen

What is said to be the first regular dining
car service on trolley roads is now in opera-
tion on the interurban line from Dayton,
0., to Indianapolis. The trains are known
as the inter-state limited. The Kitehen is
equipped with all the latest electrie cooking
utensils, and when the cook bunilds a fire in
his stove he turns a button instead of split-
ting kindling,

Trolley Dining Car

The Street Railway Journal says the time
table is arranged =o that people will take
advantagze of the huffet service and to make
cloge connections with limited cars on other
roads, The cars stop only at stations in the

MECHANICS.

larger towns, and a passenger is required to
purchase a seat check bhefore entering the
car.  Sales of seats are telephoned abead
and seats are reserved, and sales never ex-
ceed the seating capacity of the ear., The
interurban lines have a more direct route
etween the terminds than the competing
steam lines, and the rooning thoe s nearly
as zood. Including the exeess of 50 cents
for the through ran, or 25 conts between
points on auy one or two rowds, the fare
is considerably cheaper. The buffet service
iz claimed to Le the first in recular service
on an interurban road.  The menn follows
closely that used on regular Pullman buffet
cars, and the prices are very reasonuable,

& i

WARMING BOOTH FOR FIREMEN.

The men in city fire departments are great
sufferers from cold each winter. The more
gevere the weather the Inrger the number of
fires. A newspaper man in Pennslvania has
devised a portable warming boeoth which
consists of o collapsible frame of iron pipe
over which a canvas cover is drawn., Steam
from the fire engine Is passed through the
pipe frame warming the booth which will
accommodate three men standing at a time,

SUPPLIES CAPTURED AT PORT ARTHUR.

The Japan Times, Tokio, February 11th,
gives a list of supplies which were found in
Port Arthur, and which becawme the property
of the Japanese with the surrender. Shells,
82,670; rifle cartridges, 2,266,800; powder, 30
tons, The amount of the food supplies will
cause surprise, and included 1,422,000 1bs, of
flour; 4,400 1bs. of barley; 176,000 1bs, of
crushed wheat, 2,970 1bs, of rice; 30,800 1bs,
of mealie meal or maize; 132,000 1bs, of bis-
enit: 77,000 1bs, of corned beef, 770,000 Ibs
of salt; 44,000 1bs, of sugar; 1,375,000 1bs. of
beans; 1,900 herses in fine condition, and
50,000 roubles in cash. In the naval depot
were 500 tons of bisenits; 250 tons of new
flonr—lwought one month before by the “King
Arthur™—400 tons of flour of earlier import;
40 tons of sugzar: two tons of buatter; some
harrels of salt beef: 75000 tons of Cardiff
conl, 15,000 tons of birigquetie coal; and 55,000
tons of Japanese coal, There was an almost
inexhanstible store of vedka, Dbeer, cham-
pagne and other wines—“too great a store,”
wig the significant comment of a Russian
admiral, Tolnero, cigars and cigarettes were
in atmundance, No private stores were com-
e ndeered,
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CART FOR STEERING GEAR

Steering Disabled Auto with Sulky Shafts

When he ran info a fenee at the hottom of
a long hill, and smashed both front wheels
and the steering gear, 4 man in Saling, kan-
sag, made a valuable discovery. He bor-
rowed a two-wheeled cart of a near-by farm-
er. Then, says the Antomobile Review, tak-
ing two long hedge poles he ran them over

the rear axle and under the front axle and
then over the axle of the eart. This raised
the front of the machine off the ground and
he had the shafts of the eart to guide with.
The progress he made was not quite so fast
iz he hod been making, but he got home all
right, The farmer had a ride to town,

Gun Camera Photographs Tarpon

Kodak fiends love to tell of a “zood shot,”
but here is o real genuine “shooter.” The
deviece was made specially to order and as
shown in the illustration consists of a cam-
era earried on a gun barrel. The apparatus
wias made for the special purpose of photo-
graphing tarpon when leaping in the air

and the Marech number of Outing, from which
the illustration is taken, contnins several re-
markable pictures taken with this camera.
The gun arrangement permits instant and
acceurate sight; a touch of the trigger and
the picture is taken. The barrel is sighted
as in firing a shot gun,

Gun Camera for Photographing Moving Birds and Fish
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EVERLASTING STEEL BURIAL CASEETS.

Steel burial easkets are now made which
are absolutely air and water tight, and
which are practically indestructible from the
slements to which they are exposed. The

Removing from Galvanizing Hettle

methoil of construction is siwmple but in-
volves the use of enormously heavy ma-
chinery.

A sheet of heavy steel is placed in a pon-
‘derous press 16 ft. long and which weighs
40 tons, Here the metal is subjected to a
hydraulie pressure of 100 touns,. When it
has been shinped the casket is submerged
in a great kettle holding 30 tons of molten
metal, where it is zalvanized. After gal-
vanizing the finishing work consists in pro-
ducing the effeet of natural oak, white cn-
amel or whatever tint or tinish is desired.

The 40-Ton Press
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The steel casze is intended to contain the
wooden casket, and is made in sizes from 38
in. long, weighing 48 1bs., up to 89 in., weigh-
ing 195 Ibs.

A railroad in Geoigia is painting all its
locomotives and tenders a Lrillinnt red. As
red iz the universal danger signal it will be
particularly unsafe to be run over by one
of these “ruby rushers.”

-

PNEUMATIC TIRES IN 1845.

Pneumatic tires are by no means the mod-
crn invention we would suppose. At the
recent motor ear show in London there was

first
The illustration gives an excellent
idea of its appearance and construetion.

displayed the tire ever

maile,

pneumatic

_———

WHAT DOES THE EARTH WEIGH?

The scientists are doing great things out
in California. While Prof. Loeb is hatehing
out fatherless sea urchinsg another has fin-
Ished weighing the earth. e says:

Under standard gravity a cubic foot of
earth weighs about five and a half times as
much as a eubie foot of water. A cubic
mile of earth then weighs 25,649,300,000
tons. The volume of the earth is 259,880,
000,000 eubic miles. The weight of the world
without its atmosphere is 6,666,250,000,000,-
000,000,000 tons. If we add to this the
weight of the atmosphere given above woe
et a grand total—G6,666,255,819,600,000,000,-
000 tons.”

No wonder
ered!

Atlag became round-zhonld-
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Ordered to the Scrap
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The illustrations show a few types of war vessels of which England

has ordered several score to the scrap pile.

All these boats will be

replaced by the most modern naval engines of war obtainable, and
$200,000,000 a year will be sapent in improving her navy.

MODERN MACHINERY AT THE VATICAN.

The Vatican at Rome, rich in antiquities,
iz =oon to receive a number of innovations
in the way of modern machinery. The Pope
has ordered that the Vatican observatory be
equipped with wireless telegraphy, two lino-
type machines be installed in the Vatiean
and a huge dynamo in the Church of St.
Peter's for illuminating that magnificent
gtructure. There is also some talk of in-
gtalling an electric elevator for carrying
vizsitors to the dome of the church, Besides
these, Ping X has ordered two of the latest
type automobiles for personal use in the
Vatiean gardens.

A new Atlantic eable will be laid during
the coming summer. The eable will he of
high speed and the latest improved type.

ASSEMBLING MACHINERY BY PHONE.

Machinery experts ean loeate many trou-
Wes in a machine by the unuatural seund it
nizkes, Recently a Canadian tirm had some
difficulty with n machine of Doston manu-
facture which they had tried to install them-
selves. Fionally, in despair they called up the
Boston firm over the ‘phone and were di-
rected to run their telephone wires into the
roont where the machine was so that an
expert, who was at hand, counld determine
by the noise it made what was the trouble.
The expert directed the Canadian people just
where the receiver of the telephone should
be placed and in o few seconds more he had
told them what was the tronble, and how to
remedy it. The change oceupied but a few
moments and in a short time everything was
running smoothly.
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Modern Methods in Tea Manufacture

Germs From Coolies’ Feet Are No Longer Distilled in the Beveragoe=
110 Pound Chest PacHed in Two Minutes

The manufacture of tea in the Orient,
onee carried on by the hand and foot Labor
of coolies, has undergone  remarkable
changes in the past few years by the intro-
duction of western methods and machinery
which have reduced the time and labor re-
quired in tea manufacture to a minimumn.

The machinery is operated by native Ia-
borers and the bustling scene on a large,

Fig. 1—Holling Machine

well-equipped tea estate in India or Japan is
unusual in the extreme for a country where
the elimate naturally induces languor and
the desire of ease.

The leaves of the tea-plant, plucked by
native laborers and in a crisp and brittle
condition are hrought to the factory in
baskets. Here they are carefully welched
and then spread out on shelves or racks in
what are called withering lofts. These
buildings are about 175 ft. long, 35 ft. wide
and have six or eight lofts where the tea s
gspread.  The sides of the loft are open: the
floors are of timber. In the withering lofts
the tea is reduced to a limp state, the vol-
mme of air in the loft being controlled by
fans which direct the current over the
gpread leaf, This withering iz accomplished,
no matter what the elimatie condition, in
from 12 to 16 hours, Without the fans, it
would require frem 48 to 60 hours, or even
longer, sayvs Page’s Weekly,

When the leaf i= limp enongh to take n
twist without breaking, it is removed to n
rolling machine (Fig, 1), where itz cells are
broken up bhefore the fermenting process,
The rolling machine consists of a hopper In

which are fitted “ploughs,” and iz mounted
on a table, It bas a capacity for from 300
Ib. to 350 Ib. of withered leaf. By a
movement of the table a strong lateral pres-
sure is exerted and causes a boiling motion
in the center of the mass of leaf and so
gives it an equal and well-twisted rolling,
also keeping it cool throughout.

From the rolling machine the wet roll is
passed through a rotury seive which breaks
up any compacted masses of leaf and sepa-
rutes the finer tea frow the coarser, so that
the different classes may be fermented sep-
arately. The finest qualities ferment fast-
est and are dried off as soon us sufficiently
fermented,

One of the most important processes of
the whole manufacture is the drying of the
leaf after fermentation. Two types of dry-
ing machines of from 40 to 350 1bs, capaeity
are manufactured for this purpose. What is
known as the “downdraft” dryving machine
is shown In Fig. 2. The wet roll Is spread
on trays which are inserted in the drying
chamber through the bottom trap port and
which, as the drying progresses, are graduo-
ally raised by a system of levers until they
are opposite the top tray port, when they are
withdrawn, the tea being fully dried. The
hot air for dryving is prodoced in the stove
and drawn down through the trays by
means of a centrifugal fan. A ecoolie oper-
ates the apparatus.

The other type of drying machine, shown
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FlG. 4. TEA SORTING MACHINE,

in Fig. 3, is ealled the “updraft,” amd works
with a self-acting upward current of heated
air which passes through the tiers of trays
in the drying-chamber where the leaf is
gpread. The alr passes either into the fae-
tory or into the chimney, as desired. The
capacity is for 350 1D, of fully dried tea per
nour and the operation requires but one
attendant, for the dried tea is discharged
auntomatically at the eloge of the process,
Any kind of fuel is used in ihe stoves with
the driers, from wood to oil fuel.

The last process 1z the sorting, grading
and packing of the tea. A sorting and grad-
ing machine is shown in Fig. 4 and a pack-
ing machine in Fig. 5. Of old the packing
was effected by eoolies trampling the tea
into chutes with their bare feet. In using
the packing machine, the chests are elamped
in a vibrating table, which makes about
2,000 vibrations per minute, and so0 caunses
all the particles of tea to gettle down closely
in the chest. A 110-1b, chest of tea is packed
in this manner in about two minutes.

423

Fit. § TEA PACKER.

INSTALLING GASOLINE ENGINE IN
SMALL BOAT,

A reader requests instruections for prop-
erly installing n gasoline engine in a small
boat. Inasmuch as there is quite a differ-
ence in the construction of the many ex-
cellent gasoline marine engines it is imprae-
tical to give details which will answer in
enell ease: what wonld be advisable in one
might be very undesirable in others. The
better way ig, having made your selection
of the engine, to follow the directions which
each engine huilder furnishes with his ma-
chine, These instructions are usually very
explieit.

The weneral role, however, ealls for an-
choring the engine securely and setting it
a8 low in the boat as possible. The engine
ghould receive sufficient piteh of course to
bring the serew propeller well under water,
although the stern will naturally draw
down into the water somewhat when the en-
gine Iz running,

OPULAR Mechanics mailed monthly, postage prepaid, to
any address in the world, $1 per year.
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THE OIL COMBAT IN KANSAS.

The econtroversy between the people of
Kansas and the Standard Oil grew ont of the
sudden advance in freight rates on erude oil
for which the Standard is blamed, Crude ofl
which was selling at §1.38 per barrel was
thus reduced to 70 cents per barrel. The
Standard was practically the only pur-
chaser. Hundreds of wells had been sunk
owing to the attractive price, When the pro-
ducers rebelled, the Standard retaliated by

“How Careless""

refusing to buy at any price. Complaint
wias also made that the Standard was charg-
ing the public 20 cents a gallon for refined
oil, or $10.50 per barrel, whereas the oil
plug the c¢ost of refining is claimed not to
exceed $2 per harrel.

The legislature then passed a bill entitled
“A Bill to Provide Labor for Convicts,” un-
der which money was appropriated for the
erpction of oil refineries owned, controlled
and operated by the state. The constitution:
ality of the Dbill has heen guestioned; the
courts will probably have to decide that
point, The purpose of the state refineries is
to afford an equalizing influence which will
remove the present condition of monopoly.
Some otheér states desiring to make an ex-
pression of sentiment have voted loans to
Kansasg to aid in the work and several other
oil states are agitating the question of state
refineries.

The Kansas lerislature deny that the act
{s socialistic in spirit; but merely done for
self preservation. The eartoon entitled
“How Careless” is from the Chicago Chron-
fele and shows the honsewife “Kansas”
lighting a fire in the stove with paper “So-
clalism” and pouring “State 0il” on the

flames,
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.PORTABLE AIR-COMPRESSING OUTFIT.

Portable power plants are increasing both
in number and favor as for many jobs noth-
ing could be of greater convenience, Last
month we described a portable eleetrie pow-
er plant complete in itself, while this month
it is a portable air compressor outflt, which
may be earried from one location fo another
and used for the operation of drills, chipping
and riveting tools, sand-blasting and simi-
lar purposes,

The ountfit is entirely self-contained, as the
boiler, compressed air receiver, air compress-
or, and ecireulating pump for cooling the air-
cylinder jackets are all mounted on one
truck. For riveting hammers the compressor
is proportioned to deliver air at about 100
pounds pressure per square inel, while for
gand blasting and stone tools, air is sup-
plied at 70 pounds pressure. The receiver
permits the storing of air so that a much
larger number of tools may be operated than
otherwise, since it is only oceasionally that
all tools are in operation at the same time.
The pressure of the air is maintained by a
pressure overnor, while the compressor is
prohibited from running away, in case of a

Portable Air Compressor Outfit

break on the air line, by a fly-ball speed
covernor, the two governors being 80 coin-
bined that they operate upon a cominon
throttle valve, The compressor engine ex-
hausts into the stack, thus increasing the
draught. The air compressor cylinder walls
are jacketed and are supplied with cooling
water by a small duplex pump.

| i

Send $3 and get your name on Popular
Mechanics' mailing list for five yvears. Ad-
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Four-Cylinder Balanced Compound Locomo-
tives.

The first locomotive of the fouwrscylinder
balanced compound, ten-wheel type was
built in Jatuary, 1902, for the Plant System
of Railroands, as the 20,000th built by the
Baldwin Locomotive
Works, after seventy
years of  operation.
Since then the im-
provements have

been numerous and
our Illustrations
show the constrie-
tion and arrange-
ment of the exylin-
ders of a simple
componml locoma-

tive of large size.

A compound en-
gine is one in which
the same steam is
made to do work in
more than one cylin-
der. In large marine
engines the “expan-
giom™ is ¢carried
through  three or
four eylinders, Sucl)
engines  are  ealled

triple expansion or
quadruple expansion,
The high pressure
cylinder, or the one
which first receives
the stenm from the
baoiler is the smaller,
and  each successive
is  larger than the one from which it
receives its steam. In locomotive work
the “simple compound™ type is nused, consist-
ing of one high pressure and one low pres-
sure eylinder on each side. The main feat-
ures of the engine on which the componnd
described is installed are as follows: Total

expansion  eylinder

Fig. 8. Valve Bushing

Fig. 2.

weight of eongine, 176.510 pounds; tender,
108,480 pounds; ank capacity, 7,000 gallons;
working pressure  of  Dboiler, 200 pounds;
fuel, soft coal: total heating surface, 2,793

Piston Type Valve

square feet, covering 341 15-foot 2-inch steel
fire-tubes, and ineluding 128 square feet in
fire-hox: grate arvea, 27 square feet; weizht
on driving wheels, 127,010 pounds,

The low-pressure exlinders are placed out-
side the engine frames, and connected to
the driving wheels by erank pins, while at
the same level inside are the high pressure
evlinders with a erank-driving, axle eonnec-
tion.

The exlinder saddle, Fizg, 1. is east in twa
parts, then bolted together, Each part has
a high and low pressare eylinder with stenm
admission controlled by one valve. The
Htephenzon valve motion is nsed as in single
cylinder engines, and the piston type valve,
Fig. 2, slides in a bushing, Fig. 3, foreced into
the eylinder saddle. Only one reverse lever
in the eab is requirved.

Fig. 4 shows steam entering the H. P,
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cylinder at (e ceank end, and e
exhban=t a1 the other post passiong
to the valve ecavity which aets as
o receiver, while the valve edses
control the admission 1o the L. 1%
evlinder. Low  pressure  oxhanst
pas=zes under the front amd  luaeek
ecavities in the valve, The =tari-
ing valve connects the two live
steam ports of the H, I cylinder
to allow the stesm fto pass over
the piston.

The moving parts of the H. I,
cyvlinder are going in one direction
while those of the L. P evlinder
move in  the opposite divection.
Similar speed and weight of paris
in each keep a balanee, Two pis-
tong on each side of the locomo-
tive, traveling in opposite direc-
tions, make strains equal and pre-
vent “nosing.”

One illustration shows the dam-
age done to rails by an ordinary
Atlantic tvpe unbalaneed locomo-
tive running 80 wiles an hour over
gwampy land. A more compaet
foundation prevented the inner prail
from looking like the outer one,

Totalling the advantages of n
balanced compound locomotive over
gimple engines, wa have: g sav-
ing in coal and water of 20 to 25
per cent per indicated horsepow-
er; loss steam used, henee highor

o
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Fig. 4. Steam Distribution in Balanced
Compound Cylinders

Rail

Depression Caused by Imperfectly Balanced
Locomotive

hoiler offi-
ciency; lighter
stk exhaust
with more
complete
alower ¢ om-
bustion; high-
1 hoiler pres-
sure and dry-
er stenm;
greater  range
of  expansion,
divided he-
tween the two
cylinders;
higher temper-
ature of cylin-
ders and con-
gequent less
evlinder con-
den s=ation;
cost of repair
same as in
simple en-
rines,
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Hatching Fish by Millions

How Uncle Sam Transports and Distributes Fish Eggs and Fish by Land
and Sea-=Reasons for Fish Culture-..Government Hatcheries.

In no other conntry is fish-enlture econ-
ducted on so scientific a basis as in the
United States. The first hatehery in this
country was established at Caledonia, N. Y.,
in 1868, and as early as 1883, Prof, Huxley,
at the International Fish Conference held in
London, sald that no uation comprehendded
dealing with fish so scilentifically as we,
Every year milliens of fish are hatched at

in a thonsand of these eggs wounld be
hatched. Many decay, thousands are not
vitalized, some are covered with sediment
and die from suffoeation and great numbers
are devoured, for all fish are fond of spawn.
But even should the eggs lodge in a favor-
able place, as just where a spring bubbles
up and they are continually agitated by the
wiaters, the first few days of each tiny croa-

T Iy

U. S, Fish Commission Car No. 3, Showing Shipping Tanks.

ar government bateheries and the young
fish distributed all over the sountry, to our
lakes amd rivers, Not only that, hul millions
are sent abroad. to every part of the globe.
and the care of fish and eggs in transport
is s0o well understood that they are sent
thousands of miles without material loss.
To appreciate the full value of this work.
one must know =omething of the conditions
surrounding eges aml young fish hatehed in
the natural place and way. Fish are ex-
tremely prolific and the number of pgos left
in a stream would mount into many mil-
lions, =almon produce 1,000 egcgs fo each
pound of weight, shad 50,000 in all, herring
25,000, trout from 200 to 3.000, according to
weight and size. Left alone perhaps one

ture's life is fraught with peril. Nature has
provided hilm with a pursing bottle larger
than himself, which, while it nonrishes him,
i= a great encumbrance and makes him un-
able to protect himself and the chances are
that he will be devoured by the larger fry
Iwrfore he has had time to absorb the yolk
sac.  In the spring this yolk sae is absorbed
in a few days, but in the fall it takes from
30 to 40 days. This is due to difference in
temperature of the water.

When the ezgs are collected and hatehed
under artificial conditions much of this loss
is prevented. ofttimes for millions of egzgs
the loss being no more than two per cent.
Covernment hatcheries are situated all over
the country. Different species sometimes
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require different treatment, but a hatehery
usually ineludes the same apparatas. The
Speartish station in South Dakota, for in-
sltanee, i= a Mramne building 22562 1t heated
by stemm, awl including an office, reception
room, hoiler room and two bedrooms above
for use of attendants. The hatching ap-
uaratus comprises 32 troughs 13 fi. long by
12% in. wide. These are fitted with shallow
trays for the eggs and are capable of han-

dling 1,000,000 eges,  Water supply s
brought by gravity from springs. There

are also twelve rearing pomds 100 ft, hy 8
ft.: three spawning ponds 120 ft. by 20 ft.,
and two spawning ponds 84 ft, by 20 rt.
all 3 ft. deep: three stock ponds aggregate
15,000 sq, ft. amd there is an ice house 20
fi. by 14 ft. This iz a tvpical hatehery,
though many are on a larger scale and have
more Accessories,

The salmon hateherics on some of our

western rivers represent one of our great
industries. Retaining racks, 190 £t long and

resting on six piers 28 ft. apart made hy
bolting timbers teogether in the form of a
triangle with the long angle upstream and
the spaces filled with stoue, are used. These
have a pumber of traps which allow the
fish to pass upstream but not return.  The
fish are dipped from the trap with soft net

bags and assorted according to sex and con-
dition. They are placed in wonden pens
12 ft. by 4 rt and having grated sides and
floors. They are then taken to the spawn-
hionse where the eges are steipped into tin
pans, washed and vitalized and placed on
ghelves to stay uniil they ecan be taken to
the hatehery, FEach fish after undergoing
this operation is weighed and measured and
any unn=ual faect about it iz recorded also.
Buckets with capaecity for abont 50,000 eggs
are nsed for carrving the eggs to the bhateh-
ery and they are carried with extreme care.
At the hatchery the ezgs are measured into
shallow baskets by dippers holding 1,800
each. The water in the troughs is kept in
circulation and the ezzgs are picked over
every other day. The fifth day they are
left until they ecan bhe handled. At a temper-
ature of 50 deg. F. thiz will be about 15
days. When the eye spots appear the eggs
are packed in shipping cazes, with lavers of
carefully prepared moss, free from all in-
aeets ond fungi, for transportation,

The great quantities of white fish egoes and
shad egzs to be handled made some deviee
for hatching on a larzer scale imperative
for these spoeies.  Consequently automatic
hateching jars were introduced for the pur-
pose, These are eyvlindrical glass vessels of

Hatching Shad and White Fish on a Large Scale,
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Hatchery on a Fish Commission Vessel

T qts. capacity  with hemispherical  bot-
toms and supported by three glass legs,
The top receives a screw eap elosed by a
metallic disk having two 54-in. holes, one in
the center for admitting a glass tube intro-
ducing water into the jar, amnd the other at
equal distances from the center and the
edge of the metal plate, for the glass tube
ecarrying waste water. The eentral tube is
connected by a U-in, rabber tubing with the
pet cock which regulates the water supply.
The opening is arranged so it i8 sealed her-
metically.,

When ready for work the jar is washed
and filled with fresh water and a shallow
tin funnel with perforated rim inserted just
s0 the water stands as high in the throat
of the funnel as possible, The eggs are then
poured in by dipperfuls, 8000 to 10,000 eggs
per jar. The jar is closed in a manner which
expels all afr from the feed tube. A hoiling
motion is established in the mass of eggs
and all dead eggs remain on top where they
are easily accesgible, By this means many
more eggs can be hatched than where nec-
egsary to handle them, “feather”™ them over
for dead eggs, ete,

The government has provided vessels both
for inland and coastal waters in connection
with the work of the Fish Commission and
besides these has cars speelally fitted for

transportation and distribution of eggs and
fish. Fish Commission Car No. 3 is repre-
gentative of this part of the work, This ear
iz 60 ft. lonz (intervior dimension), 914 ft.
wide and 13 fi. 8 in. high. It has two large
doors in the eenter {rom roof to floor to
focilitate loading and unloadipng and is fin-
ished in ash. Tt contains an office at one
end and an ice box of 114 tons eapaeity and
a pressure tank of 500 gallons. At the other
end is the boiler room and kitehen, The
hoiler room is equipped with a 5 hp. hoiler,
a cirenlating water pnmp and air and feed
pump. The tanks and cans for transporting
fish are carried in two compartinents along
the side of the car hetween the office and
boiler room. These compartments are 30
i, long and 3 £t wide and 25 in, deep. The
hatehing outfits earvied are eizht lead-lined
boxes 6 in. hizh with six antomatic hateh-
ing jars in eacl, three on each side of an
aquarinm. These are lifted out in the day-
time and wedzed in trays on top of the com-
partments. At night they are put back to
allow  the four bepths above them to be
lowered, There are chaivs, also that ean he
raised amd lowered amd for dining a table
ix placed in the aisle,  Under the ear lw-
tween the treks i= g reservolr tank holding
GO0 gallons of water. The water is Pulu]i:ad
from thiz inte the pressure tank near the
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office, passes from the pressure fank to the
fish cars and tanks and back again to reser-
voir.

These ears travel thousands of miles every
year, earrying millions of fish inte the dis-
tricts where there is a demand Tor them or
where the waters need replenishing. The
work thus done is of inealenlable benefit
both to the fish industry and to the people
in keeping them supplied with an important
food produoct.

PONTOON METHOD OF RAISING SUNKEN
VESSELS.

Where conditions admit of Its use the pon-
toon isg one of the easlest and quickest meth-
ods of raising a sunken ship. The pontoons
consist of strong steel tanks, which are
ranged along hoth sides of the hall, and al-
lowed fo fill with water and =ink. As they
gink they are drawn in under the bull and

End View of Sgotion

divers go down and fasten the pontoons to-
gether, Chains and hawsers are also passed
uround the hull to hold ithe pontoons in
place aidd Prices are also placed.  Pontoons
of about 25 tons lifting capacity ecach are
most ensily bandled. bot larger ones of 100
tons capacity each are placed amidships.
Powerful compressors are then set at work

POPULAR MECHANICS.

which empty the pontoons of water by fill-
ing them with air. When the hull is floated
it ean be towed to a dry dock or heached
where permanent repairs ean e made, The
fllustration shows the pontoons empleyed in
raising a small vessel of only 1,070 tons, If
there are holes in the Lhull they are firat
closed if possille. These patelies are made
in varions ways, frequently with strong onk
planking, which iz held in place by strong
L] ts.

ENGLISH COAL FIELDS.

Latest Examination Gives 435 Years Before
Fields Will Be Exhausted

The English coal commizgion lLas com-
pleted o long and very thorough examina-
tion of its eonl fAelds, and reports that the
supply will last 4356 wvears. Thiz is based
on the expectation that mining can be car-
ried on to depths of 4.000- feet.  The amount
in ronnd numbers is 140,000 willion . tons,
of whiech 4,000 milllon tonsg is in Wales,

The present domwestic heating system s
most extravagant, the houses belng warmed
Iy means of open grates, which involves n

vearly waste of 16,000,000 ftons, which zo
up the chimnevs in heat and soot, In this
conuection the regnlation of the London

Fire Department regarding chimmneys burn-
ing out Is interesting, ‘When a chimney
burng ont the Department responds, and the
nnfortunate honsgebolder hoas o fine of $25
to pay for his carelessness,

—— -

BICYCLE POPULAR IN DENMARK,

In no country iz the hw:.'rlv so generally
popular as in Denmark, where all classes nse
it for pleasure amd business on the 4,000

miles of almost perfect roadways, The gov-
ernment has tuken off the mail conehes and
ig using automobiles, and small launches are
lukes

found in abundance on sounnd,
fiords.
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Stop Trains With Water

YA train of 400 tons moving 10 miles an hour was successfully stopped®

The formidable contrivanees shown in the
eiit are wot @ pair of torpedo guns: they are
“hydraulic buffers,” which are heing nsed
experimentally on the Caledonian Bailway,
Septlamd.  When an incoming train strikes
ihe piston rods the pistons are foreed lido
the evlinders, which are filled with water,

i

WIND PRESSURE ON HIGH BUILDINGS.

Did you ever stand on the roof of an 18-
story building when a great wind was hlow-
ing, or even on a Imilding of lesser height?
Doubtless you will reeall your feelings on
that oceasion. How  the hoge  stractare
seemed to sway back and forth hearing you,
a mere ntom, with it. Thousands of unutter-
able thoughts surged throngh your mind in
that brief spaee and some were greal and
noble, and all were vast. But at last, even
though you were strong of nerve and eonld
look down from the giddy helzht withont
a tremor, that sense of swaying, fmazined
or unimasined, threatening every instant to

pitein yon into the abysm of =pnec, un-
manned and sent you reeling back into
safety.

The =enze of swaving ig not  Imagined.
Tall buildings do sway and how mueh they
gway has been measured exactly, the dis-
tanee of the sway varying with the height
of the strocture and the veloeity of the
witl. Seientific  “wind-bracing” of the
present time goes far to prevent thiz sway-
e amd a building 200 i high withstands
ihe foree of o hurricane daghing against it
with a foree of 30 1h. on every square foot
of its surface, swaving out of perpendicular
probably no more than o guarter of uan
ineh,

The hlow apens a valve which allows the
wittor to pass out at a rate which acts a8
aovielding cushion to the train.  The pistons
have a travel of seven feet, says the Amerl-
can Inventor, anmd in oo test o train of 400
tons moving at 10 miles an hour was =ne-

cossfully stopped.

Mathematios, the precise ealealations of
the  mind  which allow no “abouts™ or
“slmests” make possible the scientific con-
struction of the slender shafts of steel cages
which tower aloft in onr great cities. Were
it not for these coarefal computations of
wind force and of the necessary I‘l._‘:i]:-'nt':ltli‘{*
besinning at the upper stories and transmit-
ted downward antil it is distributed to every
member of the steel frane and the whole
strength from foundation to roof brought
proportionately into play for the common
defense, these buildings wonld soon bhe a
nuiss of wreckage,  The principle of this
resistanee s the same as a man's shoulder
resists o push, the force of the push being
diztribmted to every muscle and down to
liig feet, enpabling him by the resistance of
his whole hody to staond  firm.

> .

LEAD-LINED PIPE PROOF AGAINST SUL-
PHURIC ACID.

A jet of stesum was introduced into a pipe
careving fumes from heiling sulphurie acid
to o ostnek, 1 owas thonghi the <tenm would
comdenss the fumes, hat ingtead it absorbed
them il formed sulphurcie acid which de-
strovedd the heavy iron pipe in a few hoars,
A e -Hined pigwe aibetitutodd  for the
ol one was proot aginst the acid,

(-
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MANY RISK LIVES TO ENTERTAIN.

That the public is best entertained by
feats that involve great hazard to the per-
formers is an old form of barbarism in a
new gaise.  The rale that “the greater the
hazard, the kecner the interest,” holds true
in every ease amd works both ways,

The day of the ghulintor, of the feree
combat Detween man amd beast, or beast and

In England recently an inquest was held
over a jockey who suffered a fatal aceident
while “eirceling the cire” in Loudon'’s great
Colisenm. *“Cireling the cire™ is done either
on horseback or on a bieyele, and is extreme-
Iy dangerous, as the rider depends on the
spesd to keep him in place on the sloping
sides of the circle amd is always riding at
an angle, At the inguest mentioned, the
chief of the general staff of the Colisenn

Two Very Perilous Amusement Feats

beast has long =ince passed in o=t coun-
tries:; the day of the prize-ring is rvapidly
wiuning, buat an ¢ven more exciting form of
amasement has taken the phice of these,
Anvone who has frequented the pleasare re-
sorts of our cities cannot bat have noticed
the inereasing number of mechaniceal devices
by which the people are invited fo race with
death, or to wateh others risk their lives, It
is true that the lesser risks only are permit-
ted the sensation-loving citizen and that the
apparatus is made as “safe” as engineers
can make it, at in every instanee it is the
haznrvd—the spice of danger—that baits the
intere=t of the people,

The

““Gy¥yroscope'

sitid that there was always an element of
danger In sueh sceenes. A few aceidents
more or less can only be expected. The
revolving stage is dangerouns to performers.

The French are carryving dangerons amuse-
ment feats to the extreme. One of the lat-
est introduced in that country is called the
svroscope.”  The gyvroscope is a 13-foot
wheel revolving around a horizontal and a
vertical  axis  simultaneously. A bicyele
track is on the inner rim of the wheel, and
the trick cyelist mounted on  his  bieyele
enters the track at a furious rate and =0 sets
the gyroscope Zoing.  All at once he blocks
hiz hicyele wheels, while the huge wheel
carries him up to quite a height, He repeats
this performance several times until he
iz finally earried around with the wheel for
six or seven revolutions.

e e

GOLD FROM SEA WATER.

Lotdon town for thie past month has been
congiderably agitated by the brave assertion
that a process for oxtracting gold from sea
water at an expense of no more than $50
for every 3500 value of gold produced has
at last been perfected. The same idea was
mocked at a few years ago and most people
siupposed it had been wholly abandoned, but
the assertions have at least received enough
support to send the prices of the shares of
stock up much higher than originally.
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STAGE DRAGON CONTROLLED BY A TELE-
PHONE.

In the opera “Siegfried” a dragon is an
important feature of the entertainment, sayvs
a New York publication. This opera was
rendered at the Metropolitan Opera  House
here recently, says the Amervican Telephone
Journal. The insides of the dragon, which
is made of eanvas and papier-mache, consist
of two small bors, who are supposed to
gnide the beast's movements in aceordance
with the musiec. They ave rarely equal to
doing that correctly, even after reliearsal.
The performance the other night is said to
have beeu given without a single stage re-
hearsal, as no time could Lbe found for the
preparation of the opera. 1t was, therefore,
more than ever necessary to have the oc-
cupants of “Der Wurm's" inside kept up to
their business. The stage manager decided
to install a telephone in the beast. It eon-
nected  with the opera house switechboard,
On one end was Herr Greder, the stage
manager, aml at the other were two re-
celvers strapped to the heads of the two
boys, who received momentarily divections
as to what they should do. The dragon un-
der the circumstances covered himself with

credlit,
e e

SUBSTITUTE FOR TIRES.

An elastic wheel for auntomobiles, com-
posed wholly of steel, is a recent Freneh In-
vention, It is reported to have success-
fully passed severe tests and to have met
all requirements. The illustration shows its
costruction.  The rim is coated with a
band of rubber, which the Automohile

All=Steel Wheel

Review says “does not inerease to any ex-
tent the elasticity of the springs and is in-
tended solely to lessen the noise of the run-
ning car.”

—
A NEW GAS METER.

A small, inexpensive, and neeurate oas
weter, easily placed, is a new English inven-
tion. 1t is called a “rotary ineter” and
works on the prineiple of a windmill. The
L operating on g get of blades turns a
shaft, which transmits its motion to gear
Wheels, and they to a dial read as in the
ordinary meter. The parts run with the

Rotary Gas Meter

least possible friction, and, there being no
leather bellows or water, the gas pressure
does not affect its working. It is invaln-
able where the gas is dusty, being easily
replaced by a clean one.  Its low cost en-
ables 0 eonsmner to place one on each sep-
arate gas apparatus in the honse, and thus
determine how much gas is Leing used for
various  pimposes.  The one  illusteated is
three inches in dinmeter and three inches
high, and is in place to measure gas sup-
pixing o fire.

Corks boiled for some time in melted par-
rafin are thus rendered impervious to air,
acids amd alkalies. Keep the cork beneath
the sarface of the paraffin, and heat and
allow to cool a number of times,

e T
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THE TANTALUM LAMP,
The tantabmm electric lmp is g new type
of incandescent lamp, ad receives its wne

from the metal of which the fAliment s
composed,  Tantalune, thongh comparatively
little known, exists in considerable gquan-

tities and its cost in the raw state = not
great. When dreawn into wire It s soune
what darker than platinon. anmd bas a hand-
ness ahont cgual to that of mild steel bul
with greater tensile =trength. The Glanents
are not easily broken in shipoent of  the
L=, ad lsive a
wueh  higher  resist-
anee than the earbon
now generally osoeld
in meandescent oopes,
Il Jife of o tantalum
Litnp is believied to e
niech ereater than one
of carbon, amd 1o viekl
a better light,  oOwing
to the peenliae lneing

o ey
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|3 of the filaimems, e
tantalom  latap inay
brn through  several
tites  hefore hecom-

Often
light tap on the Linp
will hwing a  broken
lilnment  in eontae
with  Ji= nedahlbor,
A peculiavity of tantalom is that ifs presis-
tance inereases with inereased temperatare
while carbon dindinishes in resistanee with
heat. The Eleetrical Review sums up the
main points as follows:

1. The tantalum Luonp has o filament
made of a metallic conductor aml hurns at
once on being connected without any previ-
ous hoeating.

ing nseloss,

Filament Frame of
New Lamp.

Filament Before and
After oo Hours' Service.

2. The light-giving wire is prepared by
beliing oo vaenmm and deawiog; it is
toatgh even ine e eolld state, somld can there-
Fores Toe coiled aod Bxed o the hunp when
inlil,

A A relatively groat length of wire can
B plitesedd Bneae stoede e within a bulb
af ordinary dimensions,

4. Tantalnue or: exists o eonsiderable
uantities and can he easily procured,

., =imilne principles of freatment can be
sl to other metals of o very high
melting point,

The Lnmps are af present being made only
In DBerlin,

———————

AUTOMATIC JOURNEY RECORDER.

The jonrney recorder is nn automatie in.
strumment which ean e attoehed to 8 motor
vehiele amd prodnees g recornd of the day’s
wark of the vehicle showing when it was in
wotion and how long the stoppnges were,

A paper dial marked with the hours of
the day is rotated by a clock, and a pencil,

In s83
% fht _s22

Miles 3¢

RECORD OF THE DMY'S IGURNEY OF A VAN,
READING : Staried ouwt at 840 am, | travelled 13 miles witl 3 sherl

stoppages. fill 1035 =llﬂﬂinf from 18.35 1l 10,80 | travelled § mibes
WH TEAS; anding, 1115 il 12,35 | standing, far dinner, from 12,50
1o 235 (108 long) ; traveiled 13 miles, with 3 slops, ansd resched hixme
#t § pomeo: the last 6 miles were done in _1I:|Ilrll|'|u|1.'.'i, which is oo fas,
considerifg the length of the journey. .
aetunated by the wheel of the vehiele, draws
a# ghort line for each mile pravelled; on the
completion of the mile the pencil is returned
il the mile recordidd,  When the vehicle is
standing the peneil marks o concentrie line,
The gear for actuating the pencil is very
=itnple, being a seroll fixed on the nave of
the wheel, and gearing into a star wheel
attached to the axle or spring, and hy a
flexilble shaft inside o protecting tube, trans-
mitting the motion to the recording mechan-
imm,
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SHOP NOTES

HOW TO STRAIGHTEN SHAFTING.

If it is not convenient to remove the shoaft
to be straightened, it way be straightened
while in place by the method shown in Fig.
1. Have enough weight on the ewd of the

—

e

I
AR L® k)

weignF

Fig. 1

— ]

ghaft 1o canse considerable strain, and pound
lightly on the top of the shaft.

In Fig. 2 is shown another method, Hang
the =shaft to be straightened by the ends,
the bow being up, and ponnd on the under
side with a light hammer. The light taps
swedge the fron, sayvs the American Miller,

l'air n

to Twe straichtened.
straight edge to true the shaft hy.

and eause il

LAYING A DRAIN ACROSS A MARSH.

In drain laying, when o soft place is
reached in a marsh or in seepy land, if
sftone or gravel cannot be procured the place
ghould be treated as shown in the sketceh,
sayvs Brick. The place when dried out is
liahle to sink, but by bridging it as shown,
by driving down short 6-in.
feet apart until solid ground s reached,
truing up the tops of these boards and nail-
ing on o f=in. board to grade on which to
lay the tile, the difficulty may be overcome,

boards abont 2

HOW TO SPLIT PAPER.

When deawings or engravings are printed
on hoth sides of a sheet of paper and it
i= desired to file them separately, the paper
may be split very satisfactorily and with-
ount injury to the drawings, snys a corre-
gpomdent of the American Machinist.

Have ready two pieces of cotton eloth,
an inel or two larger than the paper to be
split,. some flour paste and 2ome warm
witer.,  Cover the paper with a thin coat-
ing of the paste, dampen one piece of cloth
ad plaee on the pagste side of the paper;
smooth it out and =0 remove any air that

Splitting Paper

may be under the cloth. Treat the other
side of the paper in the same manner and
allow the whole to become thoroughly dry.

When dry, separate two  corresponding
vorners of the paper, ns shown in the sketeh,
and gently pall apart.  Paper will adhere
to cach cloth and they must then be allowed
tn sonk in water in order to remove. Handie
ecarefully till dry.

et o

To make enough mortar to plaster 100 sq.
vil=, nge & b of good lime, 16 bu. of sand
and 1 b, of halr.

Laying & Draim Through Marshy Land
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THE MEASUREMENT OF VACUUM.

The boportance of knowing just the pres-
siure in the condenser has led to mach dis-
cussion ds to how it sliould be deteriined,

Fig, 1 shows oue methoud, using the prio-
ciple of the barvometer, in which the mer-
enry column s pushed ap by atmospherice
pressure until its weight, plus the pressure
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FIG. 1

The Messurement of Vaocuam

in the econdenser, equals the atmospherie
pressure on the mereury in the dish,  Sup-
pose this colomn is 25 in. high and the ba-
rometer reads 30 ju, The pressare in the
condenser i= equal to 5 in. of mereury. But
two renldings were necessiry to get it. Be-
gides this, a hizgher harometer reading: that

ig, wreater  atmospheriec  pressuare,  which
would, of course, push the mercury uap,
woild geem to show a better vaeunm in

the conden=zer, when in reality this vacnum
wis probably made less hy the increased
atmospheric pressure,

The hest Instrument iz one that will; (1)
shiow the actual pressarve in the condenser,
independent of the pressure of the atmos-
phere: (2) it mwust he aeenrate at all times,

Take a glass tube, made and connected as
in Fir. 2. with a vacunm ahove the merenry
in the closed end. The difference in height

MECHANICS,

of the mercury in the arms of the U tube
will show quite well the actoual pressure in
the condenser. 1 the wmercary rises 5 in
in the tube it means that the pressure ou
the exlunst side of the piston is the same
in effect ax if the piston were lifting a layer
of mercary 5 inches thick. In oo 10-inch
piston this wonkl mean o constant load of
abhout 192 pounds at its back. This helps
us to understand a 25-ineh vacuom and how
a =till lower pressure eyvlinder ean get work
out of this exhaust stean.

The instrument in Fig. 2 Is neat and cheap,
and the arm at the rvight need be only 10
inches in length. By its use we may speak
of 5 inches back pressure instead of a 25-
inch vaenum.

—_— dd—

HOW TO START A PIPE DIE.

It is possible to start the ovdinary plain
2-in, pipe die on anything. save rotten pipe,
by the following method, says a correspond-
ent of the Engineer,

Take a hoard 6 or 8 in, longer than Is
necessary to reach the center of the pipe
when standing on end, and with one end of

;
| S—
e E _]
=
i
.| !
1
Y

Method of Holding Stock

a bar or the handle of chain tongs in the
pipe, incline the board so that the uapper
end comes about flush with the pipe, as
gshown in the sketeh, Bear down on the
bar, which will presz the boards against
the stock and so hold it firmly in position
and squarely aganinst the end of the pipe.

If you have a good kink for this depart-
ment, send it in. We can use rongh sketehes
of nny size, if accompanied by brief ex-
planations.
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COLLECTING SPILLED MERCURY.

Mercury spilled on floor or table is hard
to collect, as it separates into small globules
which roll away at the slightest touch, A
simple method of collecting it is to make a
wet ring around it by means of a wash
bottle or a glass, and then gather it up on a
card scoop or in an envelope, The mercury
cannot readily cross the wet ring.—Tech-
nics, London.

—

HOW TO RECUT OLD FILES AND RASPS.
Dissolve 4 oz. saleratus in 1 gt water and
boil the files in the solution for a half hour.
Bemove the files, wash and try them, Then
to 1 qt. of water slowly add 4 oz, sulphurie
deid.  Immerse the files in this preparation
and let stand from six to twelve hours,
acieording to the fineness or coarseness of
the files.  Earthen wvessels only should e
used for the acid preparation. Bottle the
liguid and it may Dbe used again: but be
ciaretul in handling it, as it = poisonous.—
Contributed by F, H. Olson, Loomis, Neb.
- B

A SIMPLE 0OIL SEPARATOR.

For separating oil from water before fil-
tering the oil, the apparatus shown in the
gecompanying  sketeh s efficient and  can
be made at home, says a correspondent of
the Engzineer.

A gallon oil ean 1= used for the tank, and
the pipe, C, ig connected to the drip from the
engine. Throneh this pipe, €, the oil and
water enter until the lignid in the ecan is on
i level with the plpe, A, throngh which the

S M

Beotional View of Oil Soparator
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light oil flont2 off, while the water rung out
at B, which i=2 14 In. lower than A, so that
the water cannot reach A, In starting the
separator, to prevent any water getting Into
pipe B, it iz well to pour enough water into
the can to cover the bottom of pipe B,
e ——
HOW T0O MAEE A TIME ALARM.

A time alarm which will Dlow a whistle
at the time it Is set for is very easily rigged
up as shown in the sketeh.

A weight is attached to the whistle cord

Cord to Whiatle
-

Loop of Wire

A

Weight

A Bimple Time Alarm

amd hung ap by o loop of wire on a trigger
working loosely on a nail,  The other end
of this trigger iz set under the hook of an-
other loose trigger. An alarm clock have
ing the bell removed is set against the wall
by means of spikes on which the legs rest.
The ¢lpek is near ewough to the second trig-
rer so that when the alarm rings the ham-
mer will strike the trigger and release the
weight, which falls with a jerk and =o blows
the whistle, A Qittle slack in the cord ran-
ning to the whistle will canse the weight to
fall with a jerk.
_— el .
HOW TO CLEAN PAINT KETTLES.

Add hialf o pound of caustic smla to two
wallons of water, and bofl the kettles in the
solution.  The ecanstic acid may again e
used for the same purpose several times, or
may he used for cleaning paint ferom womd-
wark, sayvs the Master Painter.

— ———

A good furoiture oil is compo=ed of 1 pt,
boiled linsecd oil, 4 oz, yellow wax melted
and colored with alkanet root.
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SET SCREW POINTS.

In obtaining a point on set screws which
are to e used on threaded  collars, the
method shown in the sketeh s exeellent, as
it entirely stops annoyance with soft metal

points,
To procure the points is g very simple
matter. In Figs. 1 and 2 iz shown part of

o
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Fig. 1

an adjusting elug for the hlades of anoad-
justable renmer., Rough bore the hole, Teay-
ing enough stoek so it can easily be re-
chucked and finished: drill and tap the hole
for a1 set serew and serew g wrought-iron
cap bolt in the tapped hole, as in Fig. 1.
With a hand die eut the extreme end of the
cip bolt small enough to be a “sloppy™ Mt
in the tap hole, this being done to insure
enough Iateral play in the emd to be usei
as the “polnt,”” so that the set screw will
foree it tightly upen the male thread which
the adjusting ring is to fit. Rechuack the
ring and bore and cut the theead In it in
the u=ual way., This being done screw the
cap bolt out of the hole, and cut off a plece,
as shown at Fig, 2, with two or three
threads of the original eap bolt on it and
the game thread in the emd as the adjust-
ing ring. Cagelarden  the  wrought-iron
Ypoint” so made and serew in to the ad-
justing ring (see Fig. 2) until it is in the
game position it was in when the internal
thread was cut in its end.

Points  properly  caschardened, =ay= n
correspondent of the Amervican  Machinkst,
will not expamd under the ordinary pres
sure of the set serew and cannot mar the
threads they grip,

i

DARK GREEN PAINT FOR VEHICLE GEAR.

When palnting the gear of o vehicle dark
ereen add a little ehrome yellow, or chrome

ereen, if proferred, to the Dlack for the Grest

ecoat, and for the zecomd eoat wild the sanwe
to hlack rabbing varnish.—John L. Whitines
& Song’ Book, “What Elze to Do

BAND SAWS AND HOW THEY ARE MADE.

The very best steel obtainable, combin-
ing qualities of toughness, eclasticity and
edge-holding is used for band saws. The
saws are rolled from  large pieces of the
steel until of the right thickness (the stand-
avth 18 14-zage) and are then left for grind-
ing and polishing.

Band saws are heated for tempering in
Inrge furnaces 75 to 100 £t long, When at
the rizht heat they are taken out and
plunged into a long trongh filled with whale
oil, and when cold the teeth are punched
by an automatle wachine,  I1f, when iested
for its temper, it is either too soft or too
hawd, it must be retempered.

The blade usoally comes out badly twist-
il after tempering, savs the Wood-Worker.
=omne e long-face twists aml sonie cross-
Free twisl=, then comes the eross-line twist,
which leneth of the saw.
Sometimes part of the saw will have long-
fuce twists nud part eross-face twists, Al
iwists are taken out of blade with the cross-
peln hmmer, and tension put in with the
round-face hammer to the amount desired.
Tension levels are uszed that are made on 4
virele, s0 as to have the tension even
throughont the saw.

The Blade 1= 1hen csround between two
lirze  grindstones  ranning  opposite  direc-
tions from one another, Great care is taken
in grinding to keep the stones trae 8o as to
crind the saw alike on Loth sides,  Should
one stone  bhecome  hollow-faced and  the
other remain =quare, you would find the
caw blade to be gronwd level on one side
amd rounding on the other. It would  De
impossible to level such o saw alike on both
siiles,

After being crouwl, saws are  polished
and hrazed tewsether, but are always ham-
mers] aml tensioned before they are put
foot e,

ruans  the entire

el ———

TO FINISH SPRUCE.

Wet the surifacee of the sproee with dilate
sulpburic avid and allow it to Jdry.  Held
over o heated stove until the whole surface
is s black as chareoal, then with a stiff
serubbing  brush, remove all the chareoal
that will come off. Ol the surface with
linseed ofl and beeswax,  This treatiment
brings out the bharder zrain in black and
rives the res=t g brownish tone. This finish
ig used in Japanege work, =ays the Alanual
Training Magazine,
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TO DIVIDE A CIRCLE INTO ANY NUMBER
OF PARTS OF EQUAL AREA.

Let ABCD be the cirele, to he divided into
five parts of equal avea.  Divide the diaw-
eter, AD, into a number of equal parts twice
as great as the number of parts desired in
the circle—in this ease, five. Number the
points as showu., From [ as o center, draw

(s

g
Dividing a Clrele into Parts of Equal Area

a half-cirele through A and 2 on one =ide of
AD, and from 6 as n center, sirike a halfl
eirele through 2 and D, on the opposite side
of AD. In the saume way, taking as centers
2and 7, 3 and 8, and 4 and 9, the remaining
half-cireles are drawn, ziving the reguired
equal areas.

- o
-————

OIL THAT COLD WILL NOT AFFECT.

It is often diffienlt to keep machinery
properly olled fn cold weather, as the oil
freezes in the oil holes amd the enps. and
the oil upon the ways of the Iathe anid
planer becomes stiff. causing the machines
to work havd, A gzood oil for winter use is
made by mixing graphite with cylinder oil
until in a thick or pasty consistency, and fhen
adding kerosene until it flows freely. This
oil will not become stiff at 14 degrees helow
zero, and ig valuable to those operating ma-
chinery outside or in colil shops.—Contrih-
nted by Paul 5. Baker, Muscatine., Towa.

ik i

Conerede which Is well-proportionesd will
safely withstand o crnshing strength of 50
tons per sguare foot, it i salde Most Awier-
iean eities limit it to 16 fons per square
foot, however, in their building liws,
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CEMENT FOR LEAKS IN IRON PIPE.

A cement for closing leaks in iron pipe
congists of coarsely powdered iron borings,
5 Ihs; powdered sal aunmoniace, 2 oz sul-
phur, 1 oz, snd water sufficient to moisten
it. This composition hardens vapidly; Dbut
if thme can be allowed it sets more frmly
without the sulphur. It must be used as
soon as mixed, says the Mechanieal * Engi-
TR

& i

TO MAKE GAS ENGINES NOISELESS.

To make a gas engine noiseless, the fol-
lowing simple device can be introduced by
anyone at o small expense, siys an English
journal: A pipe split for o distance of about
80 inches is attached to the end of the ex-
haust, with the split end upward. Begin-
wing at the lower emd of the cut, which
may best be made by a saw, dividing the
pipe into two halves, the glotted opening
is widened out toward the top until it has
a width egual to the dinmeter of the pipe.
The puff of the exhaust spreads out like a
fan, and the dischavge into the open air
takes place gradually.  The effect produced
is said to be remarkable, bot it depends
somewhat on the Rare of the tube,

— ——

SAFETY FIRE BUCKET TANK.

The fire bucket is a constant temptation
to the workman whe happens to need a pail
amd eant find one handy., The fire buckets
1o hie of use when really
nesled  must be  in
landy places, 17 they
are set around on the
floor they are either in
the way or soon dis-
appear. [f hung up on
nails or hooks or placed
on zhelves they dry out
and are often found
empty and ready to fall
to pieces when the fire
comes, An Eastern cou-
certt has conceived o
practical sointion of the
tiree  pail problem Dby
nsing a galvanized iron
tank partly filled with
water in which the
pavil= e kept. A ld to
dirt and prevents evap-

e tink keeps onm
oration,
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FLANGED WHEELS.

Faulty Systems and How They Could Be
Improved

The flanged wheel, undoubtedly, is very

degtruetive in itg effect upon a belt, Some

manufacturers of belting state in their con-

tracts that the radial flanges often used to

keep heltz on pulleys shall be  dispensed

Belt

|

Fig. 3

—

Fig. 5

with, The fanges are nsed oftentimes sihime-
ply to overcome some imperfection in the
alisnment of the wheels or shaft2.  Agzain
they arve cmployed to cuoide the helt cor-

roectly om oo owheel which iz of too small
dinmeter, 1oo wide or foo narrow, or io
which the belt system itself is defective,

and the belt cannot be kept in proper line.

There are several reasons why the shou!-
ders or flanges of wheels are often seen In
nse, even in these days of apparently per-
fected power and trapsmission.  Of course
the effect aopon the leather, rubber or can-
vas belt of the flanges iz to tear and wear
the edges in a short time—sometimes in a
very few weeks after the belt is installed.
[n the cuts are shown sowe illustrations of
defective  systems of fanged wheels that
caine to notice recentiy,

The wheel system shown in Fiz, 1 was
found in use in a Sowr mill, There had been
congslderable trouble In keeping a certain
belt in line on some overbead =haft wheels,
and in order to overcomse certain other de-
fects a4 wheel was put on with the flanges
a% shown, The result was that the belt
gtayved on the wheels, bot it constantly
rubbed against the flange, as at A, resuli-
ing in ruinine that edge of the belt in a
short time. Some overbauling was  done,
amd the belt was caused to ron within the
flanges, but still it rubbed against the gide
of the flange, as at B, Fig. 2. In course of
time the edge of the belt was wrecked and
a new helt bad to be put on. The error
inn the flange system of deflecting the course
of a belt is that the flange has to deflect
the belt after the belt has already taken its
grip on the wheel., The way to deflect a
belt on a wheel 18 to exert the pressure upon
it sidewise to the right or left, so that it
will pass to the wheel spirally, This is
done by applying the pressure before the
belt gets hold on the wheel surface. The
flange canoot do thi=. Fig. § shows the belt
passing to the wheel, contacting wiith the
Annee E, There are occasions on which the
flanges happen to come right, and the belt
tukes its course withont danger of being
worn by frictional contact with the wheel
ruides, Bot this is rare. Usually the flanges
create trouble, more or less,

A system of vight-angle drive was fitted
up in a machine shop, as in Fig. 4, with
the flanged wheels C, C. Many have used
thiz form of drive, and usaally made the
lelt #tay on the wheels without the use of
flanges on any of the pulleys, Sometimes
when the system is installed and apparently
complete, it s found necessary to turn the
belt in the opposite direction, causing the
helt to run off. Then the flanged wheels
are clapped on, The driving pulley in this
gystem is marked 1. The pulleys C, O, turn
in opposite directions on the shaft, and
therefores nesd to be on independent sleeves,
with a collar on each side of each =leeve,
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This system is sometimes used instead of
the half-cross method. The belt, however,
has to be twice the length than for the direct
driving. With proper setting the system can
be run readily without flanged wheels.

In another establishment a belt was ap-
parently laboring along between the flanges
of a wheel, as at F, Fig. 5, and the floor
and parts of machinery just below were lib-
erally sprinkled with the grindings of the
costly leather belt, chafed from the edges
by the flanges. An inspection guickly de-
termined the cause. The shaft carrying the
whieel, F, was quite a distance out of line.
The pulley, without its flanges, was unable
to retain the belt on. Therefore, rather than
re-adjust the shaft, a pulley was keyed on
with flanges, The flanges kept the belt on,
but the effect upon the belt was beginning
to tell, and ne doubt by this time the belt
Is upon the waste pile of the shop. A little
re-ndjusting of the shaft, making the par-
allel alignment troe, wonld have overcome
the defeet at once and for good. The driv-
ing pulley of the system, G, was likewise
flanged. The half-crossed bell running upon
flanged wheels with disastrous results to
the belting was found also in a number of
cases. Some of the highest zrades of belt-
ing were recelving unjust treatment from
these flanges.

In the half-crossed system, heavy belts of
narrow width are of course the best. For-
tunately, the heavy, narrow belt is not so
readily torn and worn by the flanges. Often
the tough little double belt will run for a
long time, grinding against the flanges, Lhe-
fore signs of wear are observed. But even
the double belts, tough raw-hide belts, and
belts made specially to resist wear and tear,
cannot stand the cutting, breaking, grind-
ing, chafing flanges indefinitely. The cone
pulley is, in one respect, a form of Aanged
wheel, for the reason that one side of the
wheel In use must always be provided with
a higher shoulder than the other side., Yet
it is very seldom that the change or the
cone pulleys destroy belting. As the flange
or shoulder exists on one side only in each
instance, it is possible to adjust the system
g0 that the belt will always run %o as to
clear the shoulder. In the cone wheels the
faces are made flat or parallel, as a rule.
In special cases, however, convexing is ad-
vised, Suoch faces are also made with re-
cezses, but so slight that the faet is searcely
felt by the belt. It is the abuse of the cone
wheel that caunses trouble with the belts.
The one-cone wheel system, adjusted in the

manner shown in Fig, 6, was found in a
wood-working establishment. The outer
pulley surfaces of each wheel at both sides
were flanged at H and 1. The shaft car-
rving the lower cone was out of true, and,
to further add to the complications, a shifter
was in u=e at J, manipulated by the lever
and rod K. The belt was constantly abrad-
ing against the Aange, amd gave signs of

H

T

Fig. 10

Fig. 9

breaking and tearing. The edges were
scraped badly. When asked why the shafts
were not properly lined so as to overcome
the trouble, the response was that they did
not have time to fix it. Belting is an ex-
pensive proposgition. It will pay to take the
time.

As to building up wheels with flanges,
thiz ought not to be encouraged. Yet there
are occasions in which it is perfectly proper
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to nse the flanged wheel. It is wrong only
when some one claps on a flanged pulley
to Keep a belt in line when the belt runs
untroe because of defective adjustients of
the shafts or wheels, or the helt unions arve
unevenly closed amwd the Dhelt wabbles as a
resnult.

In Fig, T Is o drawing of o home-made
flange, The flange proper is L. amd is part
of the side which may bLe adjusted to the
interior disks, =0 as to form the fAanged
wheel of the pattern shown in Fig. 8, The
flanges are marked M, M. The disks are of
vwood, turned from bard stoek, to right size
at the nearest wood-working shop.  The
disks are bored through for the bolts of the
flanges, and quite a  substantial - fanged
wheel results.

Fig. 9 iz o sample of what we often see,
It is a picce broken out of the flange of a
wheel. This Tracture makes a rough place,
and unless a remedy = sought the sharp,
rageed edge will éut and roin the  bLelt.
Broken pieces are sometimes riveted bacl
in place. Fig, 10 i5 a4 sketeh of the one-
flange wheel. The flange 1s marked R, This
irpe of wheel may be found in service in
some places.—"Traveling Machinist.”

o i
- *-

RAISING A HEAVY TIMBER WITHOUT
TACKLE.

A heavy stick of green timber 12 in, x 14 1.
and 48 ft. long was mised to o height of 7
ft. 6 in. in fifteen minntes withont the unse
of tackle by C. J, Case of Troy. Pa., and
one assiztant. The timber wasz raised as
shiown in the sketeh, by seesawing it and
building up a erib of hlocks heneath it
Each time one end of the timber went up
a new blork was placed, the work proceed:-
inz in this mannmer aniil the desired height
was attained,

WEDGE FOR HAMMER AND TOOL
HANDLES.

An English tool maker has put on the
market a wetal wedze for securing heads
of hammers and other
similar tools, A mal-
leable hron wedge s pro-
vited with a short trav-
erse slot at its thicker
end, This wedge is driv-
en into the shaft of the
hammer, and a staple is
then driven in astride
the slot, its end=s open-
ing out as shown in the
accompanying  illustra-
tion. thus preventing the wedge from com-
ing loose.

o

ROOFING PAINTS MADE OF GAS TAR.

The following recipe is one of the very
hest for a roofing paint made of gas tar:

Take 30 Ibs. each of coal tar piteh and
cheap asphaltum; melt and bofl slowly over
i slow fire for five hours: add 8 zals, boiled
linseed oll, and then add slowly 10 Ibs, each
of red lend and litharge. Boil three hours
longer. Take from fire and thin, while still
warm, with enough twrpentine or benzine
to wiake it work freely,

This is, however, a rather expensive paint
and also considerable trouble to compound.
A muech simpler amd a4t the same time re-
liable paint may he made as follows:

Take 2 gal liguor coal tar and mix with
it 1 gal. benzine asphaltum varnish, which
nmay be thinned with either turpentine or
henzine to working consistency,

e T ——

An excellent flux for copper, tin or ar-

senje I8 powdereld flint glass.

.--""-:'H

L]

Ealsing & Heavy Timber
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COMPOUND FOR USE ON COMMUTATORS.

A good compound for use on conunutators
which will prevent them from sparking or
cutting and  will
keep them in
woml  shape, s
merde as follows:

Two parts of
the best paraffine
wax  melted gl
illowed to come
to a slow  boil,
into  which is
stirred  one part
of baking  soda.
Stir for two min-
ntes amd aadd one
part of the best
and tinest graph-
ite, Keep  stir-
| ring amd let re-
min over the fire
for three minutes,
’ Pour into mold.
il Auy sort of a

e
mui i

-
| , meld may L
ns=edl, The one

o shown  in the

i i sketeh is used by a

: N correspondent  of
! : Power, and molds

a4 stick 9 in. long
and 1 In. in diameter. Cut up into sticks
414 in, long and wrap separately in tinfoil
until needed.  Treat commutator lightly
onee in awhile.

ANOTHER METHOD OF USING SAND-
PAFPER.

Fold the saudpaper three-ply.  Face
piece of common rubler of suaitable size
and an inch in thickness, Place the sand-
paper on the work, aml upon this the rul.
ber, and begin work—Contributed by O, L.
Troesdale, Sharpsville, Pa.

-
HARD SOLDER FOR SILVER.

Equal parts of silver amd brass make o
good, hard solder for silver, which will fuse
much easicr, hoswoever, by the addition of
1-18 part of zine,

In =olilering either silver or gold it is well
fo draw the solder do o wire, or to flatten
between rollers and then eat into soull bits,
which may be used p= required.  To per-
form the work first joln the parts to be
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soldered together with fine, soft wire. Have
ready  sowme  fnely powdered borax, well
moistened with water, into which dip a
cittnel’s  Lafr broush, and touch the joint to
e soldered, placing a little solder on the
Joint.  Apply o Iarge piece of charcoal to
the joint, and then with a blowpipe and
Lkup Mow upon it through the fline until
the solder melts,

To eleanse the article after the soldering
has been done heat it red hot and let it
conl, Then Loil It in alum water contained
in an earthen vessel, The cleansing will be
perfect.

A GOOD SPIEKE PULLER.

The spike puller here illustrated is made
of a 21%-It, steel bar in the form shown at
Fig. 1, and has a clevis made ns shown in
Fig. 2, and measuring at the side 3 in, and
at the ends 1% in. The method of attach-
ing the clevig to the steel bar by means of
a pin is shown at Fig. 3, while Fig, 4 shows
the position of the teol in use. This is an

O
°
-

evxcellent tool for the purpose, and will pull
rusty spikes as well as new ones.—Countrib-
uted by O, 1, Case, Troy, P,

—_—  dpa—

The best varnish for iron is a thin coat
of el teand, Tadid oo and allowed to dry,
then one or two coats more added.  Allow
cach coat to dry before applving another,
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HANDY DRILL FOR ALL-AROUND WORK.

A drill which is handy for all-around work
is made of a piece of one-inch gas pipe, A,
12 in. long and cut eight threads to the inech.
At the end it is flattened for a key, K, which
holds the feed handle at B.

7 rfgw_'.':
)

A Handy Drill

A piece of 1-in. iron 16 in. long, headed and
drilled. is u=ed for the drill spindle. If de-
gired the hole may be made square by heat-
ing and punching with a square punch. To
avold twisting of the spindle, the part. D,
ig 2 in. long through the threaded part. The
block, E, is of hardwood, 4x4 and 24 in. long,
bath block and drill being bolted down solid-
Iy to the bench, A correspondent of the
Blacksmith and Wheelwright sayvs the drill
is easily and cheaply made,

—————
TO MAKE A HANDY BAG OR SACK
HOLDER.

A simple, r.hml]}, easily changed device for

holding sacks and bags filled from a tube
is  deseribed  in  the

\ American Miller: Take

n piece of good, sound
plank 1% or 2 in, thick
and 14 in. square. Draw
a cirele i center of
plank the size of the
lower end of the tube;
draw another 1% in.
larger than the first and
saw out as marked, A
hlacksmith can put on a
hand of T4x3-16-in. iron,

Eﬂﬁﬂ to prevent  splitting.

Have the hand placed

pacaHC R
TUBE

- even  with  the lower

L] -
— side and rouna off the
TR L upper edge.  Drill three
) 14-ln.  holezs  through

band and wood, and equal distances apart,
and three corresponding holes in bottom of
tube., This collar will fit a 48-<in. tube.
Three 2-in. bugegy tire bolts and nuts will
hold collar on tube,

A 13-in, collar Iz best for 100-1b, sacks,
and a 14-in. collar for 140-lb. sacks, outside
diameter.

i

BEST WAY OF TURNING A CORNER IN
TELEPHONE CONSTRUCTION.

In constructing rural telephone lines a
little practical foresight will greatly reduce
expenses,  Our illustration shows a method
of turning a corner, which, says the Tele-
phone Journal, is the very best.

A, B and C represent the turn in the
road and b represents the corner pole.
Upon b two croszzarms are mounted at right
angles, x and y, so that ¥ 18 parallel to a,
and x to e, The wires M and N and m' and
n’ are run in the usual manner and dead
ended at the knobs at the crossarms at b,

5 [
A . [
i
4 ..
(=
Noaaf
o
b oo
- |

Turning a Corner

Insulated wire, which renders the possibil-
ity of crosses from any cause almost im-
possible, should be nsed to cross ronnect the
lines., This construction reduces the cost,
does away with more than one guy wire
and gives the best efﬂclency attainable,

HEAVY FLOATING BODIES TRAVEL FAST-

.ER THAN THE CURRENTP

Referring to the article on “Speed of Float-
ing Boats in Flowing River,” which appeared
in the February issue of Popular Mechanies,
B. F. Cuartis of Cheney, Wash.,, makes the
assertion that heavy floating bodies travel
faster than the current, and cites us to an
experience of his own in proof of his asser-
tion. Mr. Curtls says:

“T at one time came down a swift river
in & boat and caught up with a raft of saw
logs, [ stopped rowing to eat my dinner,
and the raft of logs left me 200 yds, hehind
in thirty minutes. 1 had to row hard to
cateh up with the raft, and when I reached
it, I tied my boat to it and made better
speed. This proves that heavy floating
bodies travel faster than the current.”
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INSULATING STEAM DOMES AND PIPING
WITH HAIR FELT.

Where a high pressure s earried amd
there i= considersable heat radiation it is
coonomical to cover stenn domes amd piping
with non-condneting insulating material. A
correspondent of Power tells how he coversd
two steam domes and a large amount of
2:In, piping with halr felt., The domes in
question were 4 ft. 6 in. high by 4 ft, wide,
and to cover them one would proceed as
follows:

Aroud each dowme fit ashestos board 14
in, thick and wire it on secuarely. Cuat 16
pieces of wood 1Y in, square, 4 ft. 6 in.
long, and each having three slots cut in
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the boilers are ander steam, the tempera-
turee of the boiler room will e redoced and
nuide wore comfortable, and fuel expense
will D lessened,

Cover piping in the usual manner, except
in applying the asbestos paper.  Cut this into
strips wide ecnonzh to go arvound the pipe,
wet it md wrap aronmd the pipes. It owill
wot need twine to hold it if put on while
wet, Cover the asbestos paper with hair
felt and then another laver of ashestos paper
to zZive a smooth sarface, and finally the
neat covering of canvas.

T o

To remove ink stains from lvory use re-
peatedly o sohition of gquadroxalate of pot-
ash in water,

Covering s Boiler Dome With Hair Fel:

-

them (Fig. 2) 4 in. long and % in. deep.
et eight of these pieces at equal distances
aronnd each dome in a vertical position with
slotstowardtheasbestosboard (Fig. 1), Wire
these in place also, and then put on another
layer of 1 In, ashestos board. Wrap this with
strong twine, to hold it in place, and then
wrap on hair felt, a layer 114 in, thick. Wind
on twine to hold this secure and, keeping the
surface smooth, cover the halr felt with as-
hestos paper, and finally cover the whole
with canvas properly sewed and painted.
Treat the top of the dome in the same man-
ner, except that the ashestos should be cuat
by a paper templet made to fit the safety

alve, maln stop and 2-in. counection. and
radial strips of wood should be used Instead
of vertical pieces, Fasten these to the ver-
tical strips with wire nails. Fig. 3 shows
g sectionn] view of the covering. With this
covering the band can feel no beat when

HOW TO FIND THE NORTH AND SOUTH
POLES OF A DYNAMO.

While the dynamo i in service, bring the
north-seeker end of a compass needle near
each of the poles, Those that attract this
end are north poles and those repelling it
are gomth poles,

i o

HOW T0O TEMPER SPRING STEEL.
Heat to a cherry red and plunge into cold
water. This will harden it; clean with
eery cloth. To draw the temper, place in
cloan hot sand until the eolors run to bluae.
Then plice in cold water. Repeat the sand
process if still too hard.

The 1905 Shop Notes is an exeellent ready
reference hook for emersencies, full of short
ruts and original kinks, Only 50 cents,
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FIRST THINGS TO DO IN CASE OF BURNS,
OR SCALDS

Three classes are gencrally recognized

1. simple reddening of the skin.

2. Accompanied  with the formation of
bligters,

9. Charring of the skin and aleeration
of all degrees up to complete destruetion of
the part.

Burns of the second
vspecially when covering  large areas, re-
quire immediate medical attendanee. In
severe burns there is lHability to shocks and
prostration. The  gencral  directions  for
treatwent of such o case would be to trans-
port the patient to a place of safety, then
remove clothing by cutting away with a
Enife or gelssors,  If the clothing sticks, do
not pull it off, eut around 1t and wet it with
water or oll, promptly exclude air by cov-
ering the wounded or injured surface.

As the pain attending a burn is very in-
tense, care should be tanken not to expose too
large a portion of the snvface to the air at
any obne time, and to cover as quickly as
possibile with something that will exclude
the air. This should be done the moment
the covering is removed.,  When the bhurn is
extenzive, expose and dress o small portion
of the burn at a time,

Never lold the burn fo the heat, but
warm moizt cloths are sometimes gratefal,
cspecially if wet with a warm solution of
aking sodda (bhirarbonate).

When a porzon’s clothing  catehes  fire,
make him lie down immediately or throw
him down if necessary. Weap him gqulekly
in a blanket, cloak or shawl, preferably
some woolen material, and smother the fire
by pressing and patting apon the burning
points from the ontside. Have water ready,
and in removing  the vrapping pour the
water over the buarning poeint,

Serions degrees of shocks usually follow
anch burns, In cazes of severe shoek it is
herole treatment to lay the person on a sheet
and lower him, elothes and all, into a hath
tulby full of water, moderately warm., This
will relieve the pain amwd =hoek,

It 18 best in thesze caze= not to attempt
any dressing of the burns, =imply to cover
them with n layer of gauze. then a layoer
aof lint, over this a layer of abzorbent cotten,
outside the whole a sheet or bhlanket, and
awitit the arrival of the physician, or trans-
port the patient to a hospital,

In slight burns or scalds, put a teaspoon-
ful of baking =sodn in a pint of hoiling wa-
ter: a&tir well: in this dip a piece of lint and
carefully ecover the burnz and  sealded
places; cover this with absorbent  cotton,

and  thivd degree,

and finally wrap with the {riangulay or roll-
v b ge.

In more severe cases, saturate ling with
perfectly fresh sabud oil, olive oil, sweet oil,
viseline or peteolptun. In the abs=enee of
these, the white of an ¢z may e osed,
A very eomnuon practice is to apply earron
ofl {equal parts of raw linsecd oil and lime
wiater). In absenee of oils, dos=t the hrned
part with starch, Aonr or teilet powder or
if nothing else iz available nse moist earth
o elay.,  Cover the whole with a layver of
lint, over this a layer of absorbent cotton,
and finally wrap with a trinngular bandage.

Burns from caustic Iyve, strong ammonia
and shmilar substances, shonld e fivst thor-
oughly flooded with water and then with
vinegar, awml subsequently treated as it
burmed by five,  DBurns from aeid, vitriol,
ete, shonld be first flooded with water and
then washed with o =olution of aking soda
or 1hne water., If nothing elze i8 available,
take chalk, tooth powder or a portion of
mortar from the wall, erash it and stir it
up with water and apply on lint te counter-
act the ackd.,  After washing, freat as a
burn by fire,

Use o wonk solution of washing or baking
adn in the case of drinking an acid, For
other burng of the inside of the mouth or
thront eansed hy drinking hot flunids or swal-
lowing chemicals, apply oil or the white of
an ege, by drinking, or pouring from a
spoon.  In the case of eaustie potash, am-
monia and the like rinse the mouth and
throat with weak vinegar. I a frazment of
lime gets into the eve, don’t try to take it
out but Ansh with water and bathe it with
ililnted vinegar or with lemon juice, a tea-
spoonful of either to o cup of warm water.

In ea=ses of frost-hite, carry the patient
o a closed room withont n fire. undress
carefully, amnd rub the frozen paris, or the
whole hody with snow or hits of ice, other-
wise put patient in cold bath, keeping up a
vigorous rubbing of the surface affected;
warm coffee or tea may he given as a stimuo-
lant. If the person has censed breathing,
n#e methods of artificial respivation.  As the
patient revives, carry him to g room slightly
wiarmer, and cover loosely with a blanket.
Afterward rub with a cloth wet with warm
wiater, whiskey, or with diluted aleohol,

Treat eases of sunburn as mild scalds,
covering with a weak solution of baking
sodan, oils, vaseline, or with white of an egg,
then with lint and bandage.

————

When users of wood furnaces experience
diffienlty with erecsote dripping from the
smokepipe, the shnplest remedy is to re-
vorse the lap of the pipe. #o the condensa-
tion will drip inlo the furnace,
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HOW TO SOFTEN IVORY.

Intoe 1 g, of vioegar slice 14 1, of man-
drake. In this hmmerse the ivory and let
it stand 48 hours in a warm place. At the
end of that time it will e possible to bend
the ivory into any form desived,

il

AN EASY RULE FOR CIRCUMFERENCES.

The rule that 11-14 of the dianmeter equal
14 of the ecircumference is close enomgh for
any business caleulation, and will often save
mueh figuring—Contributed by . J. Case,
Troy, I'a.

P

T0 REMOVE STAINS FROM MARBLE.

Take two parts of soda, one of pumiee
and one of finely powdersd chalk,  Sift
through a fine sieve and mix into o paste
with water. Rub this composition all over
the marble and the =stain will e removed,
Waslh it with soap and water, and a beauti-
ful bright polish will be producod.

—_——a—————

HOLDING DOWN WORK IN SHAPER A.Hﬁ
PLANER VISE,

strips, such as shown in the sketeh, af-
ford a simple means of holding down work
in shaper or planer vige, Small. half-rouml
grooves are planed 1-16 in, wide in the faces
of hoth jaws of the chuck, amd the round

Holding Down Work in Bhaper and Planer ¥.ss

cizes of the strips, if made to fit, will not
kick up, says a correspoudent of the Amer-
fran Machinist, The grooves are so small
that they do oot injure work held directly
gainst the faces of the jaws. The strips
ean he placed =0 as to aceommodate differ-
ent helght= of parvallels and different thick-
nesses of work.
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TO CONVERT AN ALARM CLOCK INTO AN
ELECTRIC ALARM.
Avoodiaoey alirm clock may e converted
into a very satisfactory sl efficient  elee-
tric alarm by the method here illustrated:
The deviee consists of a segment of wood,
A having its radius equal te that of the

An Eleatria Alarm

interior of the cloek, =0 as to fit snugly
against it. To  this  segwment the brass
sprivg, B, is attached by two beads, and to
this =pring the insulated wirve, W, is sol-
dered.  The segment of woml is then glued
to the interior of the ¢lock in sueh a posi-
tion that when the alann spring, M, onwinds
it will press agniust the brass spring, B.
A small hole, N, is made in the bottom of
the ¢lock, through which the wire, W, is
passedd, Care must e taken to insulate the
brass spring, B, and the wire, A\, from the
rest of the clock., The clock is then mounted
upon a suitable base, aml the wire, W, Is
passed beneath this and attached to  the
binding post. 0. A wire from the hinding
post, P, is passed through o hole in the base
il wound about one leg of the clock at C.
An electric hiell and a dey eell are attached
in series with the ¢lock by the two hinding
posts, and the alarm is wound up. As the
spring, B, and wire, W, are Insulated from
the rest of the clock no cirenit is formed;
hut when the alarm goes off the spring, M,
unwinds and forms a contact at B, thus
completing the eirenit.—Contributed by Mil-
ton F. Stein. Chicago,
S e ———

Shellae may be bleached by exposing in

thin threads to the atmosphere,
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WITH PINS, STRING AND COM-
PASSES.

Take a string anpd make a loop one inch
long, Stick pins at the points D and 1V,
Fig. 1. Put the loop over the pins, and, with
a sharp pencil cateh the loop and ran the

Fig. 1 With Pine, 8tring and Compasses

pencil along it. Ellipse 1 is dreawn,  Use the
same loop, putting pins at the poinis, C and
', and draw ellipse 2. With pins at B and
B curve 3 iz made. Placing the string over
g pin at the center, O, we get with radius OA,
curve 4, a ecircle. The points B and B* and
C and C'. ete, are ealled foel of their re-
spective ellipses,  This work depends upon
the law that the sum of the distanees of any
point on the corve from the focl is always
the same: for example, taking carve 3, BF
plus FI¥', is the same length as BE plus EB".

Fig. 2. With Pine, Striog and Compasses

To draw a eunrve {(ellipse) like Fig, 2, when
the length, AR, iz kuown, proceed as fol-
lows: Divide the line (axis), AB, into three
equal partz by points E and F. From E and
F as centers, and a length equal to one-third
AR, draw the ¢ircles IFG and HIE., Through

POPULAR MECHANICS.

(" and D, where the two circles intersect,
draw CG, (H, DI and DI, From ¢ as a
renter, sirike the curve GH, and from D as
a eenter draw the curve LI, AGH—BJI is
the required curve or ellipse.—Contributed
Ly C. L. Truesdale, Sharpsville, 1*a.

S
THE STEAM TURBINE

Usually the explanation of the operation
of a steamn turbine Is “written so you can't
understand it the following, condensed
from the Engineer, London, is n elear and
simple explanation of a complicated ques-
tion:

We take the Laval turbine as the simplest
tyvpe of the machine, In it steam, as is well
known, is allowed to hlow against vanes on
the rim of o wheel. These vanes are cupped
In order that the steam recoiling from the
wheel may return, so to speak, on itself.
Very little thought Is required to show that
if the curve of the cup Is of the proper shape,
and the tangential velocity of the cup—that
is to say, the speed with which it moves
away from the jet—Iis half that of the jet,
the steam will leave it without any velocity
whatever, and the whole of the energy in
the jet will have been transferred to the
wheel, Now, at this point the circumstance
that steam is an elastic fluld comes In to
cause mental confusion. It is hard to credit
the statement that an elastie fluid can really
leave anything with which it has been in
contact without velocity. The faet which
our readers must get into their heads is that
in the Laval turbine the working steam ls
not an elastic fluid, and has no pressure. To
make this clear, let us suppose a Laval wheel
of 100 horsepower using 20 1bs. of steam per
Liorse per hour, that is to say, 2,000 Ibs.; and
per minute, leaving out fractions which we
do not want, 33 1bs.; and per sccond a little
over half & pound of stenm. Now, the steam
issuing from the boiler has a pressure of,
say, 150 lbs, but it is permitted to escape
through a diverging nozzle, and the pressure
is all expended in Imparting velovity to the
steam. Let ug divest ourselves of all ordinary
concepts about steam, and fancy that it ceases
to e a fluid exerting pressure and becomes
g torrent of very fine shot projected at a
veloelty of about 5,000 ft. per second, or
nearly twice that of a rifle bullet, against the
vanes of the turbine. We have no Jonger an
elastic fluld to deal with; we have half-a-
pound of something which may be regarded
as solid—at least, in the sense that the water
in n Pelton wheel ig solld—moving at the

HOW OPERATES.
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enormous veloeity we have stated. The work
done by the steam entering the nozzle s en-
tirely expended in pushing the molecules
away in front of it through the nozzle and
out at the other end. Each group of mole-
cules, in a sense, acts the part of the charge
of powder in a rifle to make those in front
of it fly faster., To put the facts in another
way, the result is just the same as though a
stream of fine sand fell into a gteam jet,
The jet would impart its energy to the sand,
and if the sand were directed into the vanes
of a Laval turbine it would cause its rota-
tion. Instead of sand we utilize the mola-
cules of the steam. With these facts before
us, we see why the velocity of the rotating
wheel of the Laval turbine must be so high.
It has to attain a speed of about 2,500 ft,
per second, or over 1,700 miles an hour. in
order that the whole of the energy may he
transferred to the wheel. It will be under-
stood that, as far as the wheel is concerned.
the steam has ceased to be an elastic fluid,
It may be congidered in the light of a show-
er of fine projectiles impinging on the vanes
at an enormous velocity. Hence the revolu-
tions of even as much as 30,000 per minute,
in the smaller turbine,

The same effect takes place in the Parsons
t¥pe of turbine, but the action is masked by
the absence of the diverging nozzle, Diver-
gence tnkes place ingide the whee) casing,
the steam expanding from step to step down-
wards. Quoting from Mr., W, ¥, Durand, an
American engineer, we may say that, in tur-
bines of the Parsons type, “the steam rushes
from the steam supply to the condenser
through the annular space between the wall
of a long ecylindrical casing and the con-
tained rotor, increasing the cross-sectional
area from the entering to the delivery end.
This annnlar space thus constitutes in effect
a gigantic nozzle within which the steam is
continually undergoing transformation as It
passes from one end to the other:” that Is
to say, it ceases by degrees to he an elastic
fluid and becomes instead a furlous torrent
of molecules.

It is not necessary here to refer in any
detail to the precise way in which the flying
molecules of steam transfer their motion to
the wvanes, The major dificalty met
with by those who want to anderstand
the steam turbine is how a free elastiec Auid
can transfer its energy to a rotating wheel.
The only way out of the difficulty is to say
that the steam is not an elastic Anid, but a
current of flving molecules—uone the less
molecules capable of mechanical action be-

cause they are small almost past the pos-
sibility of coneeption.

The initial perplexity in thinking about
the steam turbine liezs no doubt in clearly
secing how pressure—potential energy, to
use what is little bhetter than scientific jar-
gon—ocan disappear and tarn up in another
form as Kinetie energy. DBut when we dive
a little below the surface it will Le seen
that, according to veceived theory, pressure
itself is nothing more than the result of the
impact of Aving woleeules—in fact, the whole
energy stored In any velume of steam or
other gas is always essentially kinetic. To
pursue this branch of the subject would,
however, lead us away from the purpose
which we had in view in writing this article.
Many more patents will no doubt be taken
out, but in so far as these refer to prineiple,
and not to detail, the inventor will do well
to kKeep the faets constantly in mind. The
steam must be worked in such a way that
while its molecules will always tend to move
in right lines, they will give up their energy
in the forw of centrifugal effort, or recoil,
according to the type of tarbine in which
they act. The ruling principle is always that
we have a molecale, or a pound, or a ton,
of steam, moving like a bullet at a velocity
of 5,000 T, per secomd, and we want to take
all that meotion out of it, transferring it to
the rotating wheel., 1t is not, perhaps, easy
at first to master the idea that steam can
ever cease to be an elastie fluid exerting
preszure in all direetions; but once the facts
are grasped, the whole theory of the action
of the steaw turbine becomes intellizible,

e
REPAIRING THE LUBRICATOR.

A Iubricator which hiad frozen and eracked
in two places and would not hold after hav-
ing Leen fixed by the
tinner a  number of
times was finally dis-
posed of by a corre-
spondent of the Amer-
ican AMiller in the fol-
lowing manner:

A tin ean, cut in half,
jus=t fitted the bulb or
condenser.  On top of
thiz was poured babhitt. The arrangement,
it is said, does not make a styvlish appear-
ance, but is O, K., and does not leak.

— il il

Shop Notes, 1905 edition; 200 pages; 385

illustrations. Only 50 cents.




HOW TO0 MAEKE A REDUCING VALVE.

To make the reducing valve shown here
take a gzlobe valve and file the stem so it
will. slide easily in the bonnet.  File the
base of the bonnet so a picce of brass pipe
6 In. long ean be pinned on it, The body
iz thus formed, amd it is now necessary for
it to e steam-tizht.

Fasten an iron washer on the valve stem-

Heducing Valve

top, and on top of the iron washer fasten a
lenther cup washer, Place a spring on top
of this and on the spring place a piece of
sheet metal for the adjusting serew to rest
on., A valve wheel fastened on a plece of
steel, as shown, will serve for this.  Just
above the cup-washer make  a connectlon
with the outlet of the valve and the body;
this balances the pressure. A correspond-
ent of Power savs he has used such a valve
on both steam and water with good results
-
HOW TO MAEKE BLUE OR ANTIQUE COP-
PER SCREWS.

Stand any hright screws on the heads on
top of a stove; put a little oil .on them;
cover and heat until they are the color de
giredd.  The color will not rub off —Contrib-
uted by .0, Case, Troy, Pa.

POPULAR MECHANICS

T0 CLEAN MARELE.

Mix up a guantity of the strougest soap-
lees and guicklime to the consistency of
milk; lay it on the stone for 24 hours; clean
it and it will appear as new., To further
improve, rub with fine putty powder and
clive oil,

—_
HOW TO COVER A BUGGY DASH,

For this job o tool made of a piece of
plow steel aud like the one shown in the
sieteh will be necessary. Lay the frame
of the dash on the leather awd mark along
it with a lead pencil the places where the
stitehing is to be done,  Allow 3-16 in. on
the inside of the stitehing for drawing, bt
none on the outside of the Trame, where
the marking should be exactly at the edge
of the frame.

When through marking remove the frone,
plice the points of the tool on the pencil
mark, and strike the two with a hammer,
making 10 or 12 perforations at a thine, In
ithis manner go over all the pencil marks,
placing an outside tooth of the tool in the
inst hole made each time the tool s lifted,
as a guide.

-~
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To2l For Covering Dashboard

If both sides are to be covered with
leather, zays the Blacksmith nand Wheel-
wright, tack the two pleces together before
starting and punch both ai the same time.
If one side is of duck make holes in the
duck with needles while stliiching, drawing
tightly all the while, and vour dash will
look lHke machine work. If the job has been
carefully done,

A -

ETCHING ON STEEL.

ctehingeg names, dates or deslgns on
e Iodine, 2 oparts: potassinm jodide,
b parts; water, 40 parts,

o

afinie]
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YOUNG AMERICA

BOY'S HAND-POWER AUTO.

The picture shows what o nine-vear-oll
Boy at Oaklaml, Cal., constrocted.  His name
iz Earl Clifford. Wil 0T
and by means of o bpmboo lever placed ver-
tieally and operating o short horizoutally

He tonk o conster

working wooilen “viving vl connected 1o
an fron erank fastened to one rear wheel,
sueceeded o produeing a machine  that
miskes quite good  spesd. The Hlostreation
shows {he arrangzement, which any bright
boy can make with a few tools. Earl made
thiz wagon motor without any suggestions
or assistanes from anyvone,
—_———

HOW TO MAKE A PAIR OF DUMB-EBELLS.

Ay boy can make g pair of dumb-hells
for himsell and a lifting weizht, also, which
will do quite ax well ag any he conld pur-
chase, providing he does his work earefully.

First procure two large tin eans, such as
fruit is often canned in, and cat the ends out
of each. Shape four round pieces of wood
just large enongh to At tightly o the ends
of the cans and then cut 0 hole in the cons

ter of ecach piece of wood as shown in Fig.
1. Procure, al=o, o hbardwosd  bar the
length of the ordinary dumb-bell—a length
of old bromu bhandle will do very well.
For filling the eans wix one part of
cement with two parts of =sand and add
water until it iz soft, but still has o degree
of firmness, Pack thiz closely into the eans
and insert the wooden disks into the ends
of the ecans.  Insert the hardwood bar
throngh the holes in the inside disks =0 that
it runs clear through the center of each can
of eement, and joins the cans with a proper

length of rod between (Fig, 2.0 It is well
tor Hirst string the two inner disks on the
bar amd then drive o few nails throogh each
end of it before pushing into the cement, to
glve it a grip. The disks are then pushed
along the rod (o fit into the open ewd of each
ean. Pat oo wedse in o each emd of the can
to hold the bar in place. The other duwmb-
Lell is made in the same manner.

At this stage let the bells stand for five
days or until the cement is perfectly dry,
then remove bits of wood amd tin until
only the cement is left.  Cement dumb-bells
may be filed into shape ns in Fig, 3, amd
painted, also, if desired,

Fig. 4 shows a lifting weight made of
coment,  Its constrnction is very simple,
The cement is packed into a wooden monld
previously prepaved and an iron rod swith a
ring is throst in at the top.  When the
wondon monld is re-

coement  is dry the
moved,

=2

b5 S i S
 CEMENT T
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HOW TO RID YOUR YARD OF CATS.

The following s a deseription of a deviee
I built at my bome in Brooklyn, which not
only gave usz rellef from the nightly feline
concerts but also furnizhed much amuse-
went to my fricods,

I first ran two hare copper wires along the

shock.—Contributed by Charles L. Pultz, 554
9th 5t., Brooklyn,
—_—apr——— .

HOW TO MAKE AN EASEL.

A strong and substantial easel mway be
inade at home with wvery little expense and
no great difficulty.

Snooth down with a plane, four pleces

;ii |
¢ wires |l
INDUCTION i
COIL |
E |
=
BATTERIES _\

SWITCH

Eleotric Apparatus for Driving Away Cata

top of thie fence about one inch apart, fast-
ening them down with small staples, care
being taken that they did not tonch,. To the
ends of these wires T fastened ordinary in-
sulated bell wire, runving them to the
house and connecting them o the upper
binding postg of an induetion coil; 1 then
ran a wire from the lower binding post of
my coil through the batteries back to the
aother lower binding post of eoil, breaking
the circnit by putting in an ordinary ewitch.
The more batteriesz used, the stronger the
current., The switeh should always be left
open as it uses up the eurrent very rapidly.

When “tabby™ iz well on the wires 1 close
the switch and she goes the length of the
fenee in hounds, often coming back to see
what the tronble iz, thus receiving another

L \
L ~

Fiﬂ:‘!.

of pine, 4 ft. long, 4 in, wide and 1 in. thick,
until suitable for legs, Make three cross-
pieces, Fig. 1, and join the legs with them
as shown In Fig, 2. With an auger bore a
hole In each leg about 3 in, from the bot-
tom, and fit into each n liitle peg, Fig. 2,
for the picture to rest on. The peg should
he of hardwood so it will not break.

Cut the handle from an old broom, meas-
ure off the right length, amnd put a hinge on
ong end.  Fasten this leg on the second
erosspiece, thus forming a support for the
two front legs, Fig, 3. The easel may be
finished according to the individoal taste.
It may he sandpapered and stained and
viarnished, or painted in some pretty tint,
or, if preferred, may be enameled.—Contrib-
nted by G, J, Tress, Emsworth, Pa,

— 7S
N
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Making an Eassl
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TO LIGHT A GASLIGHT WITHOUT
MATCHES.

It is probably
well known that
if you rub your
feet briskly over
a carpet on a dry,
eold  day and
then touch any
metallic ohjeet
with your finger
it will emit a
small spark. The
following amus-
ing experiment
may be done on
the same prinei-
ple:

Take any small piece of wire about two
inches long and twist it around a gas
burner as shown at A in the sketch, Have
the tip of the burner about an eizhth of
an inch below the end of the wire. The
wire must be just far enough away from
the center of the burner to keep it out of
the flame, or else it will melt.

Now get a friend to turn on the gas when
you are ready for it. Go aronnd the room
once or twice rubbing your feet along the
carpet. When you come around to the gas-
light touch the point of the wire and if the
gas iz turned on, the light will flare right
up as if it had been lit with a match,

This experiment ecannot be done on a
damp day or without shoes, and works best
in eold weather—Contributed by E. H. Klip-

stein.

pS
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MECHANICAL RABEITS FOR
PRACTICE,

TARGET

The latest thing in target practice iz n

mechanical rabbit which jumps amnd rons

like the real thinz, The=e tarzets are heing
nged in the =hooting schools in England.
The Sporting Goods Dealer says: Along the
cround iz laid a =ort of miniature tobogoan
railway, and the rabbit is zent flying across
it hy the foree of a spring. Of course the
rabhit hops up and down, in the manner of
a real galloping bunny. What makes the
matter more confusing is that there are three
giech targets, and the sportsman never
knows which rabbit the operator. who re-
leases them by means of cords, will start
first, but must be ready to take his shot
when and where it offers. Another good
contrivance is the snipe-throwing eatapult,

453

from which is discharged a tin plate,
whitened and shaped like a snipe, which de-
geribes erratic curves in the alr shimulating
very well the tricky flight of the real snipe.

= e -

ENGINE BUILT BY A BOY.

_

That a boy, and not n large one at that,
can master the difficulties of engine build-
ing which would puzzle many a man, is
proved in the following illusteation. This
engine was entirely constructed by Alfred
E. Sharpe, of Elkhart, lewa.

The youthful engine builder is only 14
years old and he was nearly a year working
on it. Many of the parts had to be made
over several times before he succeeded in
cetting them just right. The engine stands
16 in, high, and develops 4 hp., and runs

Engine Built by 14-Year-Gld Boy

smoothly and without neise, He frequently
helts it to his mother's sewing machine,
The supporting part of the engine is made
of babbitt, the eylinder of brass, and the
rods and other parts of steel or iron,

B e

A steel chimney 230 ft. hich and 8§ ft. in

diameter has just heen completed and will
be erected in Mexieo,
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CANADIAN LIGHT SHIPS DIAPHONES. A
NEW TYPE OF FOG ALARM.

In an addre=s before the Canadian Socioty
of Civil Engineers, the president, Col. W, 1%,
Anderson, said:

“A modern lightship, such as those lately
moored off Anticostl, and off Lurcher shoal,
in the Bay of Fundy, is a perfect battery of
ingenious mechanisms.  From the electric
light= at her mast heads, antomatically oe-
culted by clockwork making and breaking
the current produced by a dyoamo in the
engine roow, to her moorings, cononected
with powerful automatic buffers and =tewmn
windlasses to relivve the steadn on her hows,
she Is full of Interesting machinery, She
iz self-propelling, provided with a powerful
foz alarm, a submarine bell, and a Marconi
telegraph  instrument,  For the design of
these latest vessels we are indebted to the
United States Lighthousze Board, whose plans
were adopted under the conviction that its
long experience with lightships in the open
Atlantic was too valuable to be ignored.

“The first Canadian fog alarms were steam
whistles. About 1873 reed horns were suab-
slituted, from motives of economy, a very
simple and fairly effective arrangement, pat-
tented in Canada, being adopted.  In these
machines the lifting of a pistol in a steam
eylinder compressed nlr in a large eylinder
immediately above, and forced it through
the horn, =0 that the length of Dblast was
rernlated Ly the stroke of the steam piston.
One of these horns has been beard 26 miles
under favorable conditions.  They were not,
however, considered first rate fog alarms,
and when larger granis became available,
syrens of the Scoteh and English types were
adopted as the most powerful sound pro-
ducers obtainable, A first-class English sy-
ren it Belleisle is operated by alr compressed
half a mile from the syren house, the power
being obtained from a Pelton wheel run by
water led from the lakes on the hills of the
jsland. This installation has run success-
fully for many years, the cost of mainte-
pance being a mere trifle.

“The Government s now substituting dia-
phones for all the types of instruments pre-
viously used for fog alarms. These instru-
ments are claimed to give a very penetrating
gound. They have the advantage over the
gyvren that they can be kept at a constant
piteh, and if the Canadian patentees suceeed
in producing perfect resonance they will
doubtless prove superior in sound-carrying
capacity to any signal yet invented, They

are run by compressed air, amd we are in-
sfalling oil engines (o operate them, be-
vittise 1t is frequently difficult to obtain sul-
fdeient fresh water for steam engioes al our
fog alarm stations, The sound Is produced
by the free vibeation in oo slotted evlinder
of a very light slotted piston, the air being
ddmitted in vear of the piston, aml escaping
through the =lots, which are alternately
opened amd eclosed sofficiently fast to pro-
duce a pure musical note,

ik .

ELECTRICALLY OPERATED STEAM
WHISTLE.

I'ush the button awd blow the whistle, is
the latest one on the button,  Such o deviee
i= now on the market, aml the whistle may
e blown from as many places in the office
and factory as there are bhuttons established.
The wiring system Is =hmple, being similar
to that for operating a call bell or buzzer
cloge at hand, The whistle may be placed
cither indoors or outdoors, and any required
distance from the operating key., The stand-
ard type of whistle for all ordinary pressures

Electric-Steam Whistle

of steaw is sbown in the illustration. Any
voltage of direct or alternating current may
L provided for in the winding of the actuat-
ing solenoid. The device will operate any
whistle up to three inches in diameter at
150 pounds pressure, I provided with a
larger valve it will operate a six-ineh whistle
at the same pressure, A recently developed
use for this apparatus is in connection with
private Lhranch telephone exchanges. It en-
ables the operator to reach parties whose
duties require their presence in many pliaces
remote from the office.  Any number of dif-
ferent signals may be arranged, so as to
reach as many diferent men. If a eall
comes in for any particular man, the opera-
tor presses the whistle key the requisite
number of times, thas givng the slgnal on
the whistle for that particenlar man,
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SAYS CONCRETE PAVING POOR.

“Conecrete does not make o desirahle pave-
ment,” writes W. L Blair, of Terre Haule
He has made a careful stuly of its gqualities
and comments on the wention of conerete
puving in our March issue, as follows,

“The concrete very readily wears and af-
fords a very uncomfortable condition when
the street is dry and almost as bad a con-
dition when wet, affording a surface of
sticky, disagrecable mud.”

TELEGRAPH TRANSMITTING TYPE-

WRITER.

typewriter, which

This iz n wlhen con-

nected to the line as the Morse sending key
letters of the
transmit the

will when the
tomehied,

is connected,

keyboard are Morsae

Telegraph Typewriter

characters of the lotter touched. Ome de-
preszion of a letter on the keyhoard faith-
fully produces the proper dots, dashes anid
gpices of the desired letter., For instance
take the letter H, which in the Morse alpha-
et consists of four dots and three spaces,
and requires eight muscular movements; with
the typewriter transmitter, a single depres-
gion of the key “H" is sufficient to put the
entire Morse “H" on the wire. The type-
writer transmitter not only enables sreater
and long continued speed, but removes the

NICE 455
L
cause of that ever-dreaded  “telegrapher’s
cramp.”  Any but a skilled  telegrapher,

however, would make poor headway in send-
g o essage, a5 the operator wuast allow
for the long letters and not strike the keys
regularly as in ordinary typewriting.,  For
receiving messages the operator reads by ear
From the sowmder and transeribes the same
as In an ordivary typewriter,

A

HAULING UP HILL IS COSTLY.

Why railvoads spend great sums in order
to reduce o osmall bill to level grade and
why the bauling of machinery over moun-
tain wagon roads is so expensive Is graphi-
eally illustrated in a sketeh from a Govern-
ment road report,

It will be seen that what one horse can
pull on o level requires two horses to draw
when a Lill rising two feet to 100 is reached;
requires three horses to deaw when a hill
rising four feet to the 100 is reached; four
horses when a rige of six feet to the 100
i= cocountered aml requires six horses to
draw  when a hill rising ten feet to 100
stands in the pomd.  The enormouns excess
cost of hauling on these roads, over roads
on g level, is, therefore, apparent: The legal
rate in many seetions is 3 to 4 per eont
maximum, beyond which a grade is not al-
lowed to go. Grades of oven this steepness
are the exception, roads being kept to 1 or
115 per cent as far as possible. By the most
ovilinary surveving the roads of any seetion
ontside of monntain distriets can be brought
o reazonable crades. The government nnd
all other authoritics uarge sections using
thesge “primitive paths” to corvect them by
proper surveying.

t:eneral Koy Stone, of the government
sorviee, said several years ago of what he
calls the “Lill tax™: “The people have paid
thiz tax for 100 yvears amnd yet they wonder
why they ave poor.,” It is apparent that it
i= the daty of the thinking people to bring
about a revolution in the system of public
hizhways.

i
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Showing Power Required on Various Grades
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PrAacTIicAL BOOKS

FOR. PRACTICAL MEN
SPANGENBERG’S =585~ ELECTRICAL ENGINEERING

Some of the Authors

This book Is rdally o text-book of the St. Louls
Sehiool of Eneinesring, the entlire mechanleal por-
tion,except that pertaindpg to the lncomollve, having
been written by Prof. E. Spangenberg, C. E., ihe
Superinte: dent of that institution, a gradoate of the
shop apd work bench as well as of the University.
Mr. Bcgu.nganharg has bean sminently succesaful na
& teacher, having enabled bundreds of wen 10 poss
sallsfactory examinations for stationary and mariue
engineers' licenses,

Mr. E W. Pratt, author of the portion oo Locomo-
tive Enginesring, is master mechanic of one of the
large rallroads, and has made the locomotive his
life-study. $ .

Mr. .llgan Thl, A, I. E. E,, Instructor in Practical
Electrieal Engineering atthe 5t, Louls School of En-
E}:&Eﬂng 18 a successful eloctricnl contractor who

risen from the ranks, having worked as dynamo
tander and wireman's helper io his younger days,

695 Pages—0648 Illustrations ——————

Written so You can Understand It. A practical book

for practical men. Intended especially for the usa

of Steam and Locomotive Engineera and Firemen,

Electrieal Workers and others interested in Engi-

neering. The work is written in the form of I,ﬂgi,!.-
Questions and Answers and givesa complete

eoursein Engineering, Stationary and Locomotive,

Compressed Air Refrigeration, Gas and Gasoline

Engines, Elevators, Repairs and Electrical Engi-

neering.

When Ordering use Atrached Coupon

Price $5_ﬂ

1. What is steam?

2. Is therea difference between steam and water
Vapor.

3. What are the suulml qualities of steam?

4. Is heat a body

. What general qualities are due toa body?
What do you understand by the woard:

REET &te?

;. hat are the general qualities of heat?
. Are we able to transfer light into heat?

SPANGENBERG'S iinveinivic STEAM ENGINEERING

This 192 book is intended for beginners only and contains questions and answers
regarding the fundamental principles of Steam Engineering, such as the following:

When Ordering Use Attached Coupon Price, 75 Ceanis.

Would heat be developed by compression of

aeriform bodies?

10. Can you give me examples showing that
mechanical motion causes sensible heat?

11. What do you understand by combustion of
a body?

i3, What other causes of sensible heat do you
know?

13, What is the unit of our length measure?

SPANGENBERG'S Practical Arithmetic: SELF TAUGHT

298 pages. A plain, understood manual, not intended for ehildren, but for those who have not had the benefit
of early schooling or who have forgotten what they knew of arithmetic. Does not require explanations in order
to be understood. Will enable the learner to make all necessary calculations and solve the problems required in

industrial pursuits and trades.

WHEN ORDERING USE COUPON ATTACHED Price, 50 Cents "

SPECIAL OFFER: The above 3

bookss wezzzeit $4.00 S5

your money back.

YOUR MONEY REFUNDED

if any of the above books are not all .we claim for them
and satisfactory in every way. As the edition is limited,
kindly fill out and send in the attached coupon to-day.
If your purchase is not perfectly satisfactory re-
turn it within ten days at our expense and get

o
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You Can MaKe Big Money Selling

Our Union Made To Order Garments
(And Not a Penny of Capital Needed)

Our best agent has sold $7,000 since March §, previous to which
he knew nothing about the business. Sample outfit costs you
nothing and you make from 33 1-3 per cent. to 50 per cent.

Suitings cost agents from $10 to $20. Spring and summer samples
now ready. Write for particulars.
L]

JAS. F. STILES @ CO.,
293 E. Madison Street - -

Wholesale Tailors,
CHICAGO

You Can MakKe Gas

100 Candle Power Strong at

15 CENTS A MONTH

by using our

Brilliant Gas Lamps

We Guarantes Every Lamp

Write for our I, M. Catalogue. It tells
all about them and vur gasoline system.

Brilliant Gas Lamp Co.

42 Etnte Sireet, CHICAGO, ILL.

<= ThisELEGANT Watoh$3.28

v _-—._‘_.
= .
X l. Before you buy & watch sut thls st ao B U W
" your oims snd uldeess, 85d wa will send you by uﬁ-ﬂ

fur manmlnet bon i bbdiome [-% H h&
SHAIN ¢ 0,0 $3Y8" Bi%
stem set, Bited with richly jeweled movement and
punrsniee] & obrreel ﬂmhﬂptl': with lomg Getd
0 oilnied chadm for Ladies or west chalin for Gienta.
=th | ¥ yom conslder 1t squel i any EL5.060 GOLD

i nh.[m WATCH Warranted 20 YEARS

LNYITEE a]}

1hp axpress agent K570 and ft 1s your. Cham
[ l:jl.l.: i sent with sach watoh. Mention

If you want Cents” or Ladles’ slos.  Address
i M. FARBER & CD. (81, 28 Quiney S0,

Are You a Lover of

Good Tea and Coffee

THE
We are making a : .

Special Proposition RGN IEL
to thoss who enjoy a T
bevernge that isnot

only delicious, but :E

more appetizing and
nutritions than any
other tes and coffes
on the

Write for
Special

New Year
Froposition
to persons getting
up clubs or sendi
orders of 5,00 an

Comeamy
OMPAMY npwards.

market.

It is worth i'a-'nr while, as we intend to use noheard-of efforts
to increase the number of customers daring
the next two montha,
This offer applies only to readers of Popular Mechanles

Write us at once—to-day—to
MRE. CARL,

Great American Tea Co.,
31 & 33 Vesey St., FP. (0. Box 289, New York

BE YOUR OWN BOSS

MANY MAKE §2,000 A YEAR

You have the same chance, Start 8 Mail Order Business at home.

Wao tell you how, Money coming in daily. Enormous profits-

Everything furnished, Write at once for cur “Htarter” and FREE
particnlars. 2

P. M. Erneger Co., 1556 Washington St., Chicago, 111

DISCIPLINE WAS PRESERYED.

In the early days army postg were of great Im-
portance in suppressing Iondian wprisings, clearing
out gangs of highway robbers, ete. Accordingly,
cach post was kept in a constant veadiness for call
to arctive service and sirict discipline was always
preseryved,  The manner in which it was somethnes
maintained, however, as in the following Instance,
oght give cause for a hearty Inugh.

Captain Troxell, of the Beventecoth Infantry, an
Irishman and a =trict disciplinarian, had cousidera--
ble trouble with ecortaln members of his company
who, belng Hibernlang from different countles, were
disposed to guarrel over-muclh among themselves.

Onee when Captain Troxell was officer of the day
the sergeant of the guard, a strapping Irishmsan,
who himself dizsapproved these frequont fights as
being  subversive of discipline and disgraceful to
the company, approached the captain with the cos-
tomary salute and said:

i0Meer of the day, sie, 1 have the bhonor to re-
port that Private Murphy of your company, a
prisoner In the post guard-house, strock at me with
a phekax handle."

Captain Troxell retuorned the salute and merely
sald, "All right.”
A Tew minutes Inter the sergeant of the guard

presented himself agnin and, after saluting, sald:

“Officer of the day, sir, I have the honor to report
that Private Murphy, a prisoner in the post guard-
hounse, struck at me with a plekax handle.”

Onee more the captain returned the salute and
gald: ““All right.”

The sergeant of the guard stood at attentlon for a
moment, then deferentially sald:

“But, sir, officer of the day, Is It all right for a
prisoner in {he post goard-house to strike at the
gergennt of the guard with o pickax bhandle?*

“Tt is," answered the captaln, “if the sergeant of
the guard s fool enongh to let him.'

Ten minutes later the sergeant
galoted.

“Officer of the day, sir,” he sald, in his gravest
voice, I have the howor to report that Private
Murphy of your company, a prisoner in the post
guard-house, degires to go to the hospital on sick
report, sir.”’

returned and

Send three one-cent stamps for §-coloz
PICTUREOFLINCOLN PARH BRIDGE

W. L. STEBBINGS

Civil and Consulting Engineer
LICENSED ARCHITECT

Monadnock Block, - - - =
Tel. Harrison 1104

Chicago
Cable Address “Stebblogs™ Directory Code




HARLOW CANOPY CO., Janesville, Wisconsin

THE NUTRIOLA CO., 142 W, Madison St., Chicago, Il
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50% OFF cuitaue

Hereafter we will give o the publie
direct ¢n full all teacher's and dealer's
discounts on ¥ IOLINS, GUITAR
MANDOLINS and ofber string
Instruments,

A cheap bug eerviceable fn-
strument Usted ot 87.00.. 00000+ 53 ?5
Our §21.00 Lewls Orchesira No. 1
Yielin. Ourstandard for wioms
and hiph-grade amatours; easlly worth
by us for vears ot B21. o0, Price to deslers H} 50
and now direct to the public.. i
Othermﬂ.rume‘uu all at Erl.‘—'i.l}nﬂ' ‘from SIIE 00
0,50 and B25.00 up to
r We are the largest ‘and all."lEHIi -erf-'lunh'-a stringed

arlow’s Perfect Canopy

ﬂTH’.I MOST DESIRABLE LAUNCH CANOPY
AND 8TORM COVER EVER MANUFACTURED,

Adjustable and disappearing. Bend for Catalog,

LUMBING BILLS

Get them by paying rlght prices for sup-
plies. We sell

SUPPLIES lT WHOLESALE

You save 37 to 409 on every article. Highest
di poods and line completa,

ma fllustrated eatalog gived

all particulars,. Write lor Lk

B. P. KAROL,

220 W. Harrlson 51, Chicago,

Inetrument house In the U. B ‘and import direct
from o e oo workehops in Eiﬂahen Germany, and
Fadua; Italy. TEN DAYS TRI AL of Any inatro-
ment before actual purchase. Write for catalogue,
WM. LEWIS & 50N D 220 Wabash Av., CHICAGD
Tmpuoeted Lewls 250 B siring (oot lisbla to snap of axpand) 10s
T

Civil War Relics
y . and Curios
(FENCE PosT, $1.00 EACH
Cheap a8 wood, and will I!.jrtt fm']"“f I"\Tm]rcr l?'lthf F-tﬁlillg Enr:::ﬁrd:::tiﬂﬂ
R S e R R R T R Write for circular,

od and lroo
& ol

iae it wit' vy A= D. MACKAY & CO,, e WALSH'S SONS & CO., 261 Washington St., Newark, N. J.

“IF SLEEPING, WAKE, 'Andrews Office Desks

If feasting, RIBR before I turn sway,” It Is the
hour of FATE *Tia |

OPPORTUNITY

Have a name to their credit and are &
CEEDIT to their name, for they are
mude by

Hpecialists who kEnow how.
the raler of hnman destinies, that epeaka
Of many books there's (ONE 'i'.:IIIL‘ "\I'FI-.D w

"Tla unpretentions, and its Demo ¥

“A Guide to Full PocKets”

That's what most mortalaneed and if thy nesdsare
common with the rest, here 18 the mystic key to
fortune, fome and in'}'.

*Tia FRF'F for fortune’semiles can ne'ar be houoght,
1_|'||r|.l,u|.:r|1lk have read and quic h'l;-' grasped the offered
boon. *Tis mow th}r turn—1ihis call the last to you.
If heeded not you'l] seelk in vain for that which will re-
tam nﬁ more. Bend thou & postal card snd we will tell
theo all.

GHAIRS $4, DELIVERED
The A. H. Andrews Co.
174 Wabash Ave., Chicage

PGHET ELECTRIC

RAZOR

THE BEST RAIOR MADE AT ANY PRICE.
Hand forged from the flnest razor siesl In the world. Made and
tempered by experts, groundby hand, % inch blade with double
shoulder, seé ready foruse, Fully warranted. We guarantes
satisfnction, If the razor we send you i not right EVERY WAY,
we replace it until you are completely satisfied. A trial will son-
vince you. Don't pay 82 to 85 fora razor no better or not as good.

Fostpaid on receipt of §1.00. Addresa =

HOME MERCANTILE COQ., Dept. 28, Grnssda!n, .

Postags extra, 116, Tha hest
made; lasts the longest; glves most pows
erful light. It's alw a.} B res '|.r|_l.- —simply press the button,
Extra batteriss zge, postage oc.  Ajrents make ]lz;." IIROTNE Y.
Send for cata loguwe. ] HE ¥ Ui, BY B Lnks Sty chlfhu:u

“"'"*Hf‘\

IGMSTO R

GLASSES RENDER \ f
A DEFECTIVE VISION G -
o CHRONIC.

& Write for our

¥ ILLUSTRATED

- TREATISE, i
Mailed Free. j

THE IDEAL COMPANY,
230 BROADWAY,
NEW YORK.

HE IDEA ‘E‘

------

e e —
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IS YOUR BOY WASTING HIS TIME?]
IS HE MAKING EVERY SPARE ["fE_(_)HENT COUNT?

Ii" you want your boy to keep happl ¥ busy at homs, writs

., Wa will send Freéa our
Illustrated Catalog to examine and show him. He will be interested at opce and so
will you. It will iliustrate fully our pian for TEACHING MANUAL TRAINING with
tools furnished by us—not toys—TOOLS. A splendid hardwood bench and set

of HIGHEST-GRADE TOOLS Included in the scholarship fee,
Don't put the matter off, Write at once for our booklet,

earnest thinker and a worker of your boy. It will give him ambitien and bring out his
natural bent. The aducation that skilla the hands while it gultivates the brain forms the
best poeaible combination of theory and practiloe,

WERITE NOW. OURK COURSES BEGIN EVERY DAY THE

AMERICAN MANUAL TRAINING SCHOOL

Department XN 40 Dearborn St., Chicago, Ill.

The goures will miake an

IN YEAR.

Latest Electrical BooKs

These books are positively the latest and best books on the subject published. They
are written by Practical men, in a Practical way so that anyone with a very common
gchooling can eangily understand. All books bearing the imprint of Frederick J. Drake &
Co. are Practical, up-to-date, complete, representing the best that money and brains can

produce.
ctricity o, NEW 1904 EDITION Dynamo Tend-
Ele CI | Hllﬂlwmﬂ‘ fur E“mnmrg
~| Made Simple 8 Diagrams and U by H.O.HORSTMAN
/| By 0. 0. HASKINS “d Deseriptions. A | l!.{d "!‘l"'i OTOR l'.i
{ Just the book for Handbook of Prac- o -
| beginnersand elec- tical Diagrams and

Iy trival workers
| whose opportuni-

Information for Elee-
trical workers, By

‘This waa written by
y Engineers for Eneln-

| ties for gaining in- Henry 0. Horsimann | eers, and the lnfor-
{ formation on the § RDG . R LOoused. N mation glven & just
branches of elec- Sl Sy cstlaet wecory hask | such as & steam Kn-
triclty have been S and nothlng they 0 not nesd, ineer ahould Know.
limited. 233 pages. sy 1mo, 100 T (lupirne Fages. 100 llius-
100 lllustrations. e tratlons, FPrice
Price, $1,00 i LA $1.50

All books sent prepald to any address in the Yoorld on receipl of price, and if not as’represenied, YOUR, SMONEY BACK.

NOT GOOD AFTER MAY Ist.

From now until May first, we will send these three books mentioned in this advertise-
ment to any one address in the world on receipt of 3$3.00, and guarantee them to be as
represented, or money returned. Say you saw the advertisement in Popular Mechanies—
that's all. Single volumes at above prices. Write for catalogne—sent FREE. Address

FredericK J. Drake @ Co., 213 E. Madison St. Chicago

Publishers of Self-Educational Bools for Heme Study

IR v
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HOW HE KEFT AFLOAT.

“Nathing llke presence of mind in the faece of
great danger,” grimly remarked the man who had
fallen from the excurslon boat and had been res-
cned without diffieulty. “I'll bet there were more
than ten life-preservers hurled at me by As many
Idlots, but, thank heaven, I had sense enongh not
to grab any of them."

i
DEER EARS ON WOLF'S HEAD.

A Wisconsin paper tells of the means two wlly
Indians took to secure the bounty on wolves several
times over on the same hide. The paper says:

“Bill Davie and Jim Swallows, Indians, living in
the town of Freemont, have developed a get-rich-
qulck scheme, and have town chalrmen In this see-
tlon guesslng ag to what a wolf scalp Is and what Is
not. The bounty pald on wolves 1s $10, the law pro-
viding that the town chairman l8 to remove the ears

from the gealp to prevent further bounty belng pald
on the spme wolf., This fact suggested to the In-
dians that they conld pateh ears apon a mutilated
scalp there would be nothing to prevent them from
going to some other town ehalrman and collecting
another bounty. They re-eared the wolf by sewing
the tlp end of deer ears to the head and the scheme
worked several times before detection ocenrred.”™

PANAMA SEA LEVEL CANAL.

The engineering committes of the Panama Canal
Cor.mlasion, consisting of Commlssioners Davis, Par-
gons and Buarr, has made the highly Important recom-
mendation of a plan for a sea-level canal, with a bot-
tom width of 1530 feet and a minimom depth of water
of 35 feet and with twin tidal locks 1,000 feet long
and 1M feet wide, The total estimated cost of the
canal on this Increased basis s $8230,500,000, The com-
mittee estimates that & sea-level canal can be com-
pleted within 10 or 12 years.
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“Quick Action”

I 8. IGNITING DYNAMOS and S -l
&I T MAGNETOS

TAIRES ; The moat nﬂll;;::hgpn rkers on the

Take the Place of Batteries.

, Jump Spark Coils

FOR ALL PURPOSES
Bingle, Doubls, Triple and Quad-
rople for Stationary Engines snd

Automobiles, Guaranteed in every
particular, Fine Yibrator.

SEND FOR CATALDGUE D.

THE KNOBLOCK WERMMAN MFG. GOMPANY

BOUTH BEXND, IND,

“Knowledge is Power”

Would you value the wisdom of the
gray-haired sage above the immature judg-
ment of the youth? Would you prefer the
20-year-old wine—rich, smooth, palatable,
to the raw harsh vintage of a year agof
Then just as surely must you choose the
Otto Engine—the Pioneer, the 28-vear-old
engine, the product of knuwledgc and
experience, over the crude and unreliable
output of the inexperienced builder.

=V e
gy
'3. 1?5"2}% fm‘ |li

ll.ITIIIHIIBILE AND MARINE MOTORS - rr u SANDw
; s GU SOLINE

COMPACT and ’ENGINES .

FOWERFUL

| e
%, : Best materlal.
-—'-r

?..r

.- - L y Send for Catalog.
_JV-\M“ /)

¥ g ALEXANDER & CROUCH,
71 W. Moaroe 5t.,
1,2 &4 (:}'Ilm’lﬁr 4, 8 & 16 H. P, Chicago

Perfect workman-
ll!:u_p

i

Buy a Capital Gas Engine

AND YOU WILL HAYE THE MOST EFFICIENT AND ECONOMICAL POWER TO BE HAD

It will actually save you three times the first price in a very ahort period. We do not
build playthings, though we have the prettiest little 1 b. p. engine ever seen, and from
that aizxe to 650 h. p. Catslog P will give full partioulars.

CAPITAL GAS ENGINE CO,, = Indianapolis, Ind.




462

GASOLINE ENGINES

AND CASTINGS

Auto, Marine and Stationary

Our 4§ H. P, Eogine llls a long felt want for
economical power to ran machinery in Bieyele
or Anto Repair Bhops, aleo for Lathes, Fans
I Lighting or Pumping. Constructed for hard
servico, Onr establishment here i& 4 roal bar-
wiin place for Gas Englnes and all pecessories.

We also have s special Elght Light Dynamo—a por.
fect little beauty, a high grade machine and low in pricg

BOOKLET ON REQUEST

W. GILLESPIE @ CO.
MARION, INDIANA

IT WILL |
PAY YOU,

L.

THE BOWSER

)
Handles
All
Grades

and
Kinds
of
Lubricating
Oils

BINGLE BQUARE CABINET

NO WASTE, NO OIL - SOAKED FLOORS
A e e A s e T e mE T e E

The “OILER™ s exactly filled
AT ONE STROKE; there is no
ovarfiow.

Send for Catalog XII.

—

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

Fifty Different Styles.

A Good Powerful Engine for Mar
Bervice is“th& o

Handsome gon:uqmﬂtm
Wihs., 22-24 W. Randolph 5t., Chicage

KEROSENE. OIL ENGINE

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

RUN OF THE MANIFEST.

B —

A short "Toot-toot” from the engine fute,
And a *High Ball" from the rear,

The switeh 18 et by an old tlme vet,

And the block for the main line clear.
There's a bird-llke trill from the triple's bill,
Ag the shoeg from the tread drop free;

A creak and n clank from the draw-bar shank,
In the crunch of the coil to the key;

A short quick bark, a flash In the dark,

From the mouth ‘twixt scoop and tray;

A trembling glip—a sand bound grip,

And the “High Ball's" under way.

Thru the bustling yard, where the enrth s jarred
By the dip of the giant's careen,

And the searchlights wink to the clinkity-clink,
As they flash from red to green,

From the pop valve twined, in the cutting wind,
Fly streamers of hisslng white,

Like ribbons of pearl, in the swish and swirl,
Or a ghost in n frolle of nlght.

A mile ahead there's a twinkllng red,

And the distant echoes mock

The long clear note from the whistle's throat,
As it cvalls for the interlock.

Then presto—-elick, ke a magle trick,

And the erlmson flashes white,

In the wizard's power, from the signal tower,
Ag It snaps the de rall tight.

There's n swish and swny thro the right of way,
And the jar of the wheel truck’s leap,

As the red caboose tears the gravel loose,

In the draaoght of Its swing and sweep,

While the grass bends low in the undertow,
And Its tendrils twist and straln

To join the crowd, of the atomie cloud,

In pursult of the speeding traln.

A crash and roar—in the tunnel’s hore—
The speed of a cannon ball—

While the cinders hall thron the stifling gale,
That recolls from the rocky wall.

Then oot of the mouth and away to the Sounth,
Where the Miszissippi fows,

And a queenly eraft with her wheel abaft,
The softest signal blows—

Con-o0 Coo-on, as if to woo

Swift Mereury from his route,

But his winged hecls mock her appeals,
With the roar of a scornful Hout.

A click-clack-clack a click-clack-clack,
On, on to the bosy mart,
A roll and pltch o'er frog and switeh,
Up close to the throbblug heart,
Then a grinding sound where
'round,

And the brakes are tightly pressed,
While the bell's loud chime, ringa In on tlme
The run of the Manifest.

—R. R. Trainman's Journal.

the wheels tuorn

- -

FISH PONDS UNDER HOTEL.

The finest hotel In Philadelphia has ponds for the
breeding and growth of digmoend-back tervapin es-
tablished three storles under the structure. Filve
thousand fish valued at £30,000 are sald to be In the
ponds, and every fish was carefully selected. It will
e many yvears before this stock can be drawn upon,
but In time it is belleved the high class supply will
more than pay.
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MANUFACTU RERS [ . et s demand
for your product obtains. All these and more found on the BURLINGTON
ROUTE. For information write to

W.H. MANSS, Industrial Commissioner
2090 Adams Strest - - - - - - = Chicago

asone evomes || R educed to

15h. p. Btationaries, Portables,

) e AR
- nndlmﬁcamlnguel I “Little Giant" 9

Western llul.lruh'la oA ﬂrtmﬂhn M. Co. MULINE ENG!NE

l:B.l. G hase Btreet, Milwaun

:3 e Our
a2 Former
2wl Price
£5a $105.00
E -] = ]
| sE3 Agent's
3 4 Price
B-B INDUCTION COIL w2 125.00
A wery powerful instrument, The corrent can be regulated iy $ .
from the mildest to a power that fow can endure. Price G oo E" b Il'l-d
postage and packing e, Send Stamp for Catalog. & 3 “p
| ITHACA ELECTRIC MOVELTY GO., Inc., Box 64 ITHAGCA, M. Y. < ] é

ChHhe MIETZ @ WEISS

OIL ENGINE, Stationary and Marine
1 to 75 H, P,

128-138 Mottt St. = New York

—_——

15 Days’ Trial
on this Engine
%‘rz “;,'h.r:i:?“?nﬁ,*%m“, o

L ieagn, park Iu,m Busaran
) m:n&n days, g1.50 each

Second-Hand Engines all Sizes

McDONALD & ERICKSON, _ _ -
36 West Randolph St., Ghicago, e

*qh-'ﬂf’-"‘"" ~ g = = A
— - —— --"-:"_d__. — ; ‘:_-:q}_'

3 GET BUSY Sprlng:, is Almost Here 3¢ Don’t Buy Any Engine

The Pﬂhin Mnrlne Mntﬂl‘ nntil yon hlva“i‘uﬂ.r lnvantlﬁ-bud tha merita of

Will Please You REVERSIBLE 70 WA 5 et a7 Do, WATRE WO

oo B £ ok MR OATALOGUE FREE, H DAY FOR ENGINE GLTI$U1 :ﬂg‘ﬂc
ontgomery War 0.

s COOK BROS., - Pekin, Ill, U. S. A. 3 CHICAGO

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

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

We want a mechanic in every shop to act as our agent, Worite for particulars.

POPULAR MECHANICS CO.
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Bargains

IN MOTORS

Electrical REepalring and Constroction
#END FOR BARGAIN BSHEET

PEERLESS ELECTRIC CO.,

141-143 So. Clinton St., *

"Phone Main 1025 Chicago

ECLIPSE POCKET AMMETER

For General Battery Testing. 0to 20 Amperes

Flezfble cord sttuched and comtect spur |o case, which s
DRAWN BACK INTO CASE, when enrrled in Biza

of watoh aad Hght b Can be weed s asy b
fiva- 'Flfdu'm: for Asshe nss. L

PRICE §5.00

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

lene Motors 5 Castings

bast

|50 'i: o

7] A complete line from 1% to 10
h, p., for Bieycle, Automobile,
Marine or Stationary. Also at-
tachable motor oatlits and Oom-
plete MOTOR.OYOLES., Sand
stump for catalogue.

E“q
Fhiladelphia, Pa.

IN PLACE OF LUBR]A

OIL; USE . . .
{The Water Lubricant)

A heavy oll to be mixed with 20 to 25 times its bulk of
eold water for Boring, Turning, Tapping, &c., and Automatic
Machine Work.
Ask for Free Trial Lot.
FOOTE, PIERSON x CO.,
80-84 Fulton Street, - = = NEW YOREK

et $7.50

New 1905 IMPROVED
MODEL NOW READY

Now Is the time to make that motor-
cycle and have It ready when warm
weather comes. We also have 2ie
H. F. castings, send for catalogu s
EUREEA MFG. & SUPPLY COD., 5T. PAUL, MINN.

IMPORTED IMITATION

DEDION SPARK PLUGS
JUST NOW - 40 <sn%.

\ -
THE MOTOR CAR SUPPLYCO.
1427 Michigan Awve., Chicago, I11.

MONTHS FREE

If you are Interested in any kind of Investment—

Ol1, Mining, Plantation, Industrial, Lands, Btocks,

Bonds, Mortgages, etc, send us your name and
address and we will send you The Investor's Review for
three months free of charge. A journal of advice for In-
1n!l:tom1ﬂi?aﬁlnt-an[t and fnm m]i%ﬂn nfnmntirrﬂimnmrninudnnw
enterprisia, now Ed.m a8 WeT, ARt o rinn B COme fnd go,
ﬂ'l'uﬂ-ipf-ﬂkt'ﬂ likowi s, ﬁet.pr:mu'd hill'n.‘.umtgmting. Write trn-e:la:.r.h

INVESTOR'S REVIEW, 146! Gaff Bidg., CHICAGO, ILL

- -
Corliss Engine
» L]
Bargain
A domble 24 x 48 Harrie Corliss Engine 700 H,
P. with 12 inch shaft, 14 feet long, sectional
band wheel I8 feet diameter hy R‘finch faci.
1f you meed a big economical engine this is

the chames. I lf]] overhanl thoroughly and
deliver on car, Ohlcago—{for 3,200 cash.

FOR FURTHER PARTICULARS OF THIS AND OTHER
MACHINERY BARGAINS, Address

WILLIS SHAW,

171 La Salle Street, = = CHICAGO

ROBERT VOLT AMMETER

GUARANTEED

$6.00 in Leather Case
Bample prepaid on Recelpt of $5.00
EEND FOR CATALOG

The Robert Instrument Co, Dgtroit

SAWING WOOD WITH A GASOLINE ENGINE.

A small gasoline englne may be used with great
economy for sawing wood, and on many farms a
portable outfit is used for the purpose. A corre-
spondent of Farm Implement News tells of results
accomplished with such an outfit,

A G-bp. englne with a 36-In. saw mounted on g
small hand trock was used, and lgnition wags aceom-
plished by a magneto with governing pulley, started
without a battery, though an S-cell battery is kept
for emergencles. For cooling the engine a small
water tank containing from 10 to 15 gal. of water
with a small ecirculating pump was used. In an
all-day’s ron this water Is not changed, but It is
drained ont at night to prevent freezing,

With thils ountfit, in six aud one-half hours' run,
40 cords of pole wood, 128 eu. ft. to the cord, were
cut In 16-in. lengths, The outfit was moved twice
asg the poles were In three piles,

With the same rig In five hours' time, 15 corids of
cordwood were cut In 16-in. lengths, and 18 loads of
pole wood, amounting to about 14 cords, In 16-in.
lengths. Two men go with the rig and change off
feeding every 15 minutes. From five to six gallons of
gasoline are vsed in an all-day ron.

B i

RENOVATING CAMERA BELLOWS,

For stopping leaks In camera bellows the popualar
and slmplest method is to paste over them a plece
of black court plaster, or even black paper, but that
is hardly avallable for leaks In the corners. A var-
nish that ls easily worked Into them may be made
as follows: In a stropg solntion of shellae in alechaol
rub up sufficlent lamp binck, and, to give it the
necessary flexibllity, a trace of soap, says the Koy-
stone. This shonld be well rubbed wp with a spat-
ula on a alab or plate of glass and applled with a
snitable hrush.

JJEGAN'S
ACME ° COMMUTATOR
COMPOUND.

FREE SAMPLE J. J.
article that will absolutely prevent sparking, entting or unnecessary woar
the commutator. Commutator always bright.

50 Cents per SticK AL SIFALY HMUSESOR $5.00 per Dozen

J.J. EGAN, 317 Austin Ave., Chicago

Egan's Acme Commutater Compound, the m:'rf
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All Kinds of Second-Hand Iron Working Machinery,
especially Engine Lathes, both power and fool power,
Drill Presses, Planers, Milling Machines, Punch Presses,
Grinding and Polishing Machinery, etc, We also carry in stock new machines for all sorts of iron
If you need anything in the machinery H:DI!'HElLE STOCKER & CO.

line please write 1o us and we will quote you our lowest prices.

We Buy and Sel

and brass work.

EQ—EB §. CANAL §T., CNICABD, ILL-

CATALOGUE FREE PRICES RIGHT
Telegraph Instruments, Telephones

Burglar Alarma, Bella, Push Buttons, Batteries, Elactric
COlocks, Medical Apparatos, Motors, Ete,, Ete.

MANHATTAN ELECTRICAL SUPPLY CO.
32 Gortland St.. New York 183 Fifth Ave.. Chicago

i

TIFFED THE TELEPHONE OPERATOR FIFTY-
SEVEN DOLLARS,

A telephone operator from “up state.” as they
phrase It in New York City, came down on a lttle
vigit and tells this story of how and why she came.

“The other day,"” she sayg, “a stranger came Into
the telephone exchange of my lttle clty and asked
for the long-distance connection with New York.,
He walked Into the booth at 10:30 and took out his
watch. He talked a while and then waited a
while, then talked more and walted more and agaln
talked and walted. It was a long walt and I grew
uneasy., The man was a stranger to me, and 1 had
no certalnty that he counld pay the blll. I quletly
called up the town marshal and asked him to be
near by In case of trouble. The man was still In
the booth, watch in hand and alternately talking
and walting. Finally he rang off and came out.

“Well,! soid he, pulling out a roll of bills, 'I
make it an hour and fifty-eight minutes. That will
make a big hole In a £100 bill, won't It?

“His tlme was correct, but his  toll bl was
gmaller than he had thought it. It was $£43. He
handed me n $100 bill, bldding me keep the change.

*‘But the change s bigger than the charge,’ I
exclaimed,

**‘That's all right,” he sald; ‘T made £10,000 by
that talk aud you are weleome to a share of it

“He walked out of the offfiec,” continued the girl,
“and I dou't know to this day who he was or how
he made that £10,000, but I took my $57 tip and
came to New York te spend it

Speaking of long-distance telephoning, it Is mot
unusual in New York for a wire to be “plugged,"
as it is ecalled technleally, for a day at a time
by rome blg honse or law firm, when an Important
matter 18 under negotlation. There are several
wires to Chieago, for Instance, and frequently one
of them Is at the sole disposal of one talker for
bhours at o time.

Mechanics,

_Statiunnr‘y

Engineers, Farmers and
Factory and Shop Employes

Here s just what you
\need—a
Good,
Durable
PocHet
Hnife

which embodles the
following

EIGHT ADDITIONAL

—TOOLS—

Alligator Wrench, Wire Pllers, Wire Cuatter (wlill
¢t barbed fence wire), Hoof Hook (can also be
used for a1 packing hook about the sngine), Berew
Diriver, Berew Bit, Swedging Awl, and Leather
Punch, The blades are tempered to withstand
hard usare and are made of the best 85 earbon
cutlers’ steel

These tools are needed almost every day, and
vou cannot afford to be without them.

Price $1.25 Postpaid.

Do not delay but send your order TODAY
Agents Wanted

Devine Specialty Co.
842 State Life Building, Indianapolis, Ind.

""LITTI.IE WONDER

RMOTOR

Indisgentable for Home and
fremeral Use

For sharpening odge
toola, #nch ns knives,
pclssors, hiatchats, oto,
For cleaning and polish-
ing wmetals, silverwares,
glassware and furnishing

light power for mechanical pur-

pessn. Demiletn, Vutchers, coolis, fewslers  arpantaes,

ph.l'“h-m miriorzcbllizty mod machaglos penerslly ohnnod  sffaed o

Iy patesied |sivemtlion Pries ‘3-“‘“- |

ot a7 whesl, bufing whes! and paller. Bani

uf lb'\-l|| ! wsighk, op 0. O, . 1f praferrsd.  Modey re-

fanded If mob ssalefusiory- Lll'usnr'!ﬂ' Dok let glrlng full

dmeriptiim amnt frea.  Cormsposdiasos wiih doabern Ik sollelied, nd
agunts wanied veryeben,

Warner Motor Co, Derty 1. Elnt Tren Bldg.

New York Clty

“HASTINGS” Compound for Dynamos and Motors
POCKET SIZE, 60 CENTS
Money refunded If It don't do the work. This is the only compound sold with a guarantee.

JAS. L. NEEFUS, Sole Agent, -

& 45 Dey St.; New York City




COMPLETE OUTFIT

Containing 9 piece set best German Bilver
Drawing Instruments in morocco case and Draw-
ing Board 15x22 in.,, Ebony T. Bquare, Trans-
parent Angles and Curve Triangular Scale, India
Ink, Brass Protractor, Thumb Tacks, 2 Erasers,
Roll Drawing Paper, Lettering Pen and Pencil,
Entire Outfit, $7.95.

INDIANAPOLIS BLUE PRINT & SUPPLY (0.

145 N. litncis Street, INDIANAPOLIS, IND.
WRITE FOR CIRCULARS OF DRAUGHTSMEN'S SUPPLIES.

| ‘nf the exhaust pipse,

. iilsks In g thin stream.

The American Well Wks.

AURORA, ILL, U. S. A,

COHICAGO, ILL. DALLAS, TEX

For over a quarter of a century have
been building WELL SINKING and
PROSPECTING MACHINERY
and TOOLS for ROCK and ALLTU-
VIAL, ROTARY and CORING
WORK of moderate cost, speedy
economical in operation, enabling

large per cent saving in pay roll and

plipe Lills.
This photograph may not illustrate

the style of machine best sulted to
your work, but we have one
hundred otherstyles and sizes
some of which will. Why
should we not have your
orders?

We have
pleased old
customers,
can please

new ones.
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o Visa, !
ne Het GENUINE
A.rmntmnz Biocks

WE WILL SEND YOU

One Pipe Cutter,

One Wrench, All for handling pipe from % tol l:w.h.
ON BRECKIPT OF $10.50
Bend for Catalogue of Complete Line,
ARMSTRONG MFG. CO,, Bridgeport, Conn.

—

New Mechanical Devices

GAR ENGINE MUFFLER—The new muffler is
compoged of twenty-four opposcd diskse on the end
At twelve regular intervals,

as shown In the illustration, the exhaust pipe is
bored with =several small holes openlng in to the
chamber between the opposed disks. The gas

ecacapes from between the outer edges of these

By test this form of muf-
firr jg found to be nolselesa, and as the total out-
let at the point of escapement s so0 many times
larger than the bore of the exhaust there Is no
back pressure.

OYSTER PANB.—A metal case contalning several

for delivering oysters on the half-
Each tray holds two dozen.

trays or pans,
ghell to eustomers.

LLOYD'S HYGRODEIK—An Indicating Instro-
ment whirh shows by means of a pointer on a dial
the amount of molsture In the air of room, office or
gtore. The use of steam heat In office bulldings and
apariments has been attended with more or less dis-
comfort to the ocenpants, and in many eases has bheen
productive of 1 healih, while furniture has cracked
and warped from a lack of suitable moisture in the
air. When the Indication shows the alr s dry be-
yond a normal point, water In pans or other recep-
tacleg should be provided for evaporation.

Air Brush for Art Work

WE ARE MAKING THE STANDARD.

The best in use for applring eolor by a jet of air.
Ennhlaﬂ you to do tter work In less time,
ound in every complete studio. Circular froe.

WRITE TO-DAY

Air Brush Mfg. Co.,

127 NASSALST. ROCKFORD, ML, IL 8 A
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' . LOOE FOR THIS PICTURE DIRECTIONS
Chﬂ-pm S Wet the hands well before applyving the
L]
Mechanics

soap, then rub the soap in thoroughly until
Hand Soap

dirt s loosened, then rinse,
Thiz sonp is absolutely pure, being manu.

One great featare of thisscap is the sav-
ing of time, a very important thing to the

factored from the very of ingredlenta workingman, It requirea but two or threa
'T;d is s.dapmd to the use of workingmen of winutes to thoroughly cleanse the most soiled
all trudes,

hands, and cun be used with hot, cold or
salt water,

G. F. CHAPIN & SON CO.
READING, MASS.

AGENTS WANTED ON EVERY CAN For Sample Can

o _d
PATENTED IM UMITED STATES, CANADA, FRANCE,
GEAMANY AND GALAT BRITAIN, PATENTS PENDING

SEND 25 CENTS i

THis WrEncH s Mibe
eF BO - Point  OFEIM
Hrarth DROFP Fosomp K
CARBOM STIEL, Jaws [T
Wil Take I=4 10 8-4
INOH Fieg.

Bolts bafore and
after using the
Hawkeye .

oK} Regnlar
& 400 mime na No, 200 only full
Nickel Plated

The dies i h for English
PIPE WRENCH, THREAD QUTTERS. ol ‘i‘,nf:l“: tmﬂ‘f“‘“r:fmﬁﬁ Eith

Will Remove “Neversiip'* and “Rowe"* Calks Withworth style of thread, if

wantad.
Best Thiz wreneh should be in the tool box of every mechanic. Wil be mailed on
FM‘IHI :'m'mﬂﬂ::: receipt of $1.00, Better order one today.

Has M U Than Manufactured by
Any wrench Nade OHe HawKeye Wrench Co., Marshalltown, Ia.

A Roth Motor will Drive Any Kind of a Machine Tool

No shafting, pulleys or balting to maintain. Ths motor ruaning any machine not
In use can be shut off,

Considering Economy, Efficiency and Design, the
ROTH MOTOR is beyond reach of competitors.

Belf-oiling, noissless in operation, free from sparking and automatio in ite speed
regulation at variable loads.

Write us of your motor wants and wo will send illustrated catalogone fres,

ROTH BROS. @ CO., Manufacturers,
27-31 So. Clinton Street, CHICAGO

STAR LATHES s

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

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

Sultable for elecirical and repalr work, model makers, gun-
amiths, technicsal schools and fine, accurale machine-shop
and tool-room service. AskE [0f COMPLETE DESCRIPTIONS.

. ¥— THE SENECA FALLS MFG. CO.

o, u R4 eE Soar s oot Lathes, 102 WATER STREET, SENECA FALLS, N.Y., U. S. A,

- S . ~ |
A Hoth Motor Drives thia Heokaaw.




We sell completed Coils for any

POWERFUL SPARK-COILS AT SMALL COST, s o spack oeiess moncy s

any ap

ratus dealer.

vibrators, condensers, core wire, magnet wire, and all other supplies used on colls. Send to us and save money, instead
of trylng to wind wire at home, Illustrated Bulletin sent for Stamp.

NEW ENGLAND COIL WINDING CO.

Atlantic, Massachusetts

9 to 13 inch Swing

List price, 85,00 and up ncoord-
Ing to size. When ready to buy
send for Lathe Oatalog and prices

W.F. & John Barnes Co,
1 Ruby 8t., : :+ Rockford,IIL

FOOT and. POWER

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

SHEPARD LATHE CO.
Al31 W.2d St., Cincinnati; Ohio

FOOT and POWER

LATHES

%tﬂ 16 inch swing.
uilt for service.

High Grade, Low Price
Au.-c:ﬂta Tools

CATALOGUE FREE.

SEBASTIAN LATHE CO.

107=102 Gulvert Street
GINCINNATL, 0.

E. F. BARNES®

ELEVEN-INCH SCREW
CUTTING LATHE

For foot or power as wanted. Has
power cross feed and compound
rest. A strictly hlgh-grado mod-
ern toel. 'We also build a $-inch
plathe I In the market, ask us
for Catalog P.

e =4 P
WESTCOTT SAW CLAMP ':-:-I':egwha only 2 1bs, and takes

e85 apace than a claw ham-
Tho price is §LU0, express prepaid. Yeur money re-

mer,
torned if not satisfactory. Agents wan

Geaneral Manulfacturing Co., G52 Rnnl:ary.ﬂhlmu-.l

-

GASOLINE WATER HEATER for kltchen bofl-
ors, intended to furnlsh a heater independent of
kitchen range or heating furnace. The tank is in-
eased In sasbestos to prevent heating the room. Gaso-

Fig. 1.—Buorner Used In Con-
nectlon with Kitehen Range
Baoller Cronected with Ther-
moktatic Valve.

line is the fuel uged and I8 burned in a new and
speclally  constructed  burner  which antomatically
reduces the size of the fame when the water reaches
a certain temperature,

Fig. 2.—Hurner Using Gas
aline as & Foel,

ELECTRIC TYPEWRITER—AnNd now an elec-
tric typewriter; not one in name only, but actually
operated by electrle power, Caorrent is obtalned
by attaching a fexible cord to any lamp socket,
The slightest touch on the Keys Instantly strikes the

A 4
F e e e i B, i i e

letter wih a uniform blow, The makers elalm much
Ereater speed and vastly less fatigue for the ma-
chine. The carriage I8 retorned to the right Yy
touching a key and another key shifts the paper
for a new lioe,

o BN
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THE INTERCHANGEABLE AIR BRUSH

Is made like a Watch—Simple and Strong as a Crowbar
Th h-e-i !mh for the drafts-
@ OF m:ﬂllt. photographer,

P — BEND FOE DESCRIFTION AND PEICE
0. C. WOLD, 155, © West Madison St.,, CHICAGO, ILL.

MEXICO..||Suits $12.50

Hnthin# Ready-Made

Guaranteed to fitand |1‘.'I!E you. You take

k. You simply a low us to prove how
The Most Intereating and Fascinating m‘:ﬁ N it e fiany hewe you

Country on the Comtinent. : :: 1: buy of your local tailor for twice our price.

Perfect Climate Bplendid Transpor- 10,000 Pairs of

all the year. tation Facilities 5T F
THE NATIONAL LINES OF MEXICO and h 95 Trousersrree

Connections Over 500 Miles the Shortest.... your first order, so we can

achml]? show you the ex-
clusive :rj!f'l:.spltndid fitand
On January 8th, 1905, the time, 5t. Louis, Mo, to
Mexico City, was shortened Il Hours.

remarkable value we give
we will w: ua pair of

Triple daily service. The only through Pullman
sarvice betwean the United Btates and Mexioo,

£5 All- rousersires
Three Pullman Cars Ddgybttwun |

viding you will mention this
man:me nm‘l write today for
h Slmm ples ul"n‘usr

nt .
.mﬁl .E Eur‘lntoo:i all=

wwl sul e

with your Erxt suit order, pro-
St. Louis and Mexico

strictly to order.
2 VIA We hgrrehy ag'rfee tohold th%
- il ay Inranyone o
The Iron Mountain Route and aur 3uits as & deposit, undil
you have § days to examine and try on the
I.AREDO TEXAS and 1 VIA rments in your own home, with th-e
L Eﬂuncl agreement to refund the entire

amount upon the return of the garments to

Ih i i ansas 2 if t absolutely satisfied with
¢ M:Iﬁg(lil_lé P ASS& .I:hE;fS R}' EI:can }ﬁlﬂEﬁiﬂur h;ﬁlullggn! slylu.m:a;i
t rh assortmen
an ' ﬂl%"ﬁ;"a L:mllumwpramples ru.r'
E.nd see for ::ﬂuﬂ;}}[nﬁnw well we can
Rou ess you and the dollars you can save
e 0“1{;.’;};‘3;{"53{,’;‘&323& cen in h;r t::r teﬁnr alsmt of u: and '““'Efn“
air o -
Apply for literature utely free, HﬂTlCEuWﬂte today and be sure and ask
les of the free t rs given with the first order to
G.R. HACKLEY, Il e e aulte: =
e iy B, O, 1 R, i TS Bt
- s ===

1M _337..9 3213
3zti28—16tea—izatea=
.15525-{-.05594—1575-{- 10938 — OT031+ 2#313—?

The Fractometer e~

With a turn of the Disc

Gets thu Correct Result Instantly.

This dmca 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, Draftsmen;
Machinists, Foremen and Students.
PRICE 50 CTs. POSTPAID.

Or given for securing one new yearly
subscriber.

POPULAR MECHANICS




- The season is here to

MAKE MONEY

Gab started eazly.

$40 to 875
A WEEHR

Can be mads with one of
thesa

- | $team Peanut Roasters
; and Corn Poppers

S. DUNBAR & CO.
16-1% Mo, Iresplaines 3¢,
CHIUCAGO

Catalog Free.

MAKING MONEY

I was born on & Maine farm. I have made pome great

“T““E% B0 eagitnl pameii oy Fain Coapecation.
L§ ni, # 1

_ icians, ‘ﬂlarkﬂi:“ﬂle rm"‘lfl';n l}my I"rf:ﬁ\en:nt h?[TIt:;g‘

in an honest, but ver I:l'rnrl't.lhlw i m tImH an

?!5.1 them through BELFAST NATIONAL BANK, $5,000 in

ﬁdismaﬂ:!l'ﬁ r.tr‘ha ﬂr-;t sl mnniﬂ'lln. I‘I!. ﬂﬂﬂinluus
ends within the naxt year, and in manths
in retnd numbers $330, Wé.ﬂﬂ CASH. e

Emr Sl Earned $220.00.

Thin In HISTORY, Heads
- .liim i 'rau-,-i tale bot it ia

. TRU il
peopla rleh. They he -1]

mé oarn the richesa,

rlld that over qlln.

) ,I 500, 1 earned
) I'I-II o paldd my sltookholders
| $a33 2000 in Gash in 18
meonths, Every stock-
helder got thelr share.
That's sy way of doing
‘ business. Yoo muost bo=
leve thia statement i8
‘ TRUE. for, if T woralylng,

I woulidn't tell yon thae
plage whera I earped the
minney, pnd the BANK
whearo it wns il

Ihare loarned the greak
Waluve of tho right kinslof
co-operation, learned how
to maka money Tastinan
honest, prolitable busis
ness from which millisns
i Tl BVery YouRr.
I now have & new buosl-
s of itho same kind,
only my fleld Is Ltho world,
My plon ono of extended

eo-operation. Btockhold-

ers everywhere who can

ive mo information and
Tnd their INFLUENGE,
dividends must be

éﬁmnﬂy huva, 4,000

E. F, wsiom, Fox- "-'I.".:. or
Df Jiu ITasg, Meing.
stockhaiers in tho U B Canad Cu
nckholders in tha a, glan«d Lan,, u.tln},,
Bandwich lalands, Gthmlru.:. £ L3 wink o few more,
he sharesa are go fast. Yon oan invest 81 or $100
monthl wmmta.mif yon wish. 1t will be safe and we
wlll ma ii‘f.rmlt. ilt ispo getrich-quick scheme, no
ance.’”  You will be met on the level and
tmt»:r-i on the square, I place 30 years of untarnished
business record behind that etatement. Ionly ask youlin
i‘ﬂur OWn interest o INVEST'GATE. Yom shall have all
8 Proof you want. References, Bankers, Business Men,
ﬂ nreh and Puoblio Officiala, eto. ﬂeml your sddress on
o postal card. I will send a 24-page book,

“A Guide to Full Pockets,”

FREE, Iwill pay the postage. Don't ba A Brother to
the Ux.” Btop pledding. Lift your head Ili.-fvr:u:am.:l:l 'to
nsk mo to prove every statementin this ad. T is your
fpnn.nnl ¥, don't misa it, Don't wait if yon want some-
Em_'i better than you have t:t.
Hansom, Q-143 W. Madison Bt.. Chicago, I11.

10 MIN N EACH STATE TO TRAVEL,
tack signs and distribote samples
nml circulars of our goods. Balary

215 per month. 3 per day for ex-
penses. KUHLMAN CO,, Dept. M, Atlas Bloek, Chicago

NEW AMBULATORY SPLINT—Taylor in the
Journal of the American Med]-
eal Assoclation describes his
ambulatory splint, which he
bhas used soecessfully in the
treatment of fractures of the
thigh and leg. It congistz of
four rods, two placed on cach
Iateral aspeet of the leg, which
are adjustable as to position
amd length and ean be fitted
ta elther limb. At the hip
and ankle are placed poeun.
tic pads which can be clther
tightened or osened at wil!
with an ordipary bicyels
pump. The apkle pad iz se
cnred over a Loevis splint and
tightly laced, then the sirap
and the heel extension are
huckled on either side, to
make any tractlon unneces
sary, even for hip fractures. A fourth pad is placed
just below the knee. It secures the Levis splint and
helps to retaln the lhwb from any sglde play. It la
not necesgary to do mueh andaging, as the pads hold
the parts perfectly in apposition,

COMBINATION POCKET KNIFE—This u=seful
too]l combines the follow-
ing In one; Pocket knife;
leather punch, swedglng
awl; wire cutter; wire
pliers: Alligator wrench;
Lipof hook: screw driver,
and a ecrew  bit The
varlous tools fold into the
handle in such a way as
not to make the knife un-
handy or inconvenfent to
carry in the pocket.

DRY SMOHEKING PIPE—This shows a pipe In-
vented by Mr. William J. Felton and recently pat-
ented through our Patent Buarean, It Is =0 con-
strocted that the smoke hefore reaching the stem
must pas=z through an absorbent in a chamber at
the hattom of the pipe, then up one side of the howl,
half aronund it and Jdown the other slide before reach-
ing the stem. The smoke is not only flitered but is

B |

: :.E | :*'?
¥ |
.
g r-ﬁ-;ifu%

T

suhjocted to the heat of the inner bowl which also
has a tendency to purify it.  Any moistore from the
wonth of the smoker cannot get into the bowl which
contalns the tobaceo, The danger from cancer In
the use of o pipe of this kKind s entirely eliminated,

This pipe costzs bunt little more to make than a
eommon pipe  AMr Felton desires to sell hiz patont
or have a manufactarer handle his pipe on a royalty,
Address care Popular Mechanles Patent Bureaun,
Jonrnal Bldg., Chicago, I

What Happened.—*Do you know what happened
to Lot's wife when she turtiesd her face and looked
behind?* asked the Sunday school teacher. ““Well,
If she was gettin® off a street ear, I know,” snid
ﬂhwn'inz T-ummlﬂ—‘.t'm:h--ra Statesman.

Send for Shop Notes; 1905 edltlon; 200 pages; 385
illustrations; 50 cents.




Last Opportunity 10 SECURE

$1,200 a Year for Life

By Small Monthly Payments

This will be the last chance you will ever have to join this Investment which has been so
Hapimﬁ' :ﬂm tthe readers of this magazine that all the shares have been now tiken except the

nal allotment,

Hemember, there are only 6,000 shares all fogether in this Company. and whan these are
gone the sale must be permanently closed. Serles A, B, O, DK, F and G have been closed.
and Serles I, the LAST AND FINAL ONE, which we are now offering, will at the present
rate of sala be quickly taken.

Every geries of these shares hing been over-suabseribed, and the number of shares in the
final series ia go limited that many people will necessarily be disnppointed. We reserve tha
right to pro-rate or to roject npp}iemimm when over-subseribed:

If you have peen procrastinating—if you have been putting it of “until to-morrow,” or
“pntil next week,” it belooves you now

SECURE YOUR SHARES AT ONCE

The Mutual Rubber Prodnction Company ia divided into only 6,000 shares, each one
réprescoting an undivided interest equivalent to an aecre in our greateommuereial rubber
orcherd. These 6,000 acres are in Sounthern Mexico—the flnest rubber land in all the world.
In this orchard we are changing the production of ernde rubiber from the nneertain method
heretofore employed—that of reckless and destroetive t.anim.r by Tinprovident natives—to
the moest solld and permanent basis known to modern sclentitic forestry, and under Anglo-
Haxon supervizion,. No industry ever underwent so radical & thwrlulluurnt a8 we are now
engaged in, without making innnenscely wealthy all those interestod in the change, The enor-
mous fortunes made in the past, by gathering crude rubber from virgin trees geattercd here
and there in the tropical jungle are as nothing compared to the sure and pormanent incomes
to be derived from thisnew industry.

No large cash down payment is required to secure these shares, a3 they are paid for in
ginall mouthly installments, as the work of development progresses. For $20, as the first
monthly payment, you ¢an gecurd five shares. Then you pay $#20 8 month for 23 mora
months, then $£10 & month fora Hmited period, until you have paid $£1,500, the full price for
five shares (3040 each in the present series).  But, meantima, {uu will have recefved divi-
dends amounting to $£1,050, or 210 per share, 8o that the actual net cost of the five shares in
thia remarkably safe and profitable investment will be only $450 of your own money, or §d
poer ghare,  Then, from the maturity period onward, your five shares, or acres, will yield you
or your heirs £1,200 & year for more years than you can possibly live.

Early dividends are provided by “tapping to death 400 of the G600 trecs we originally
plant to each acre, and the 200 trecs remaining for permanent yield will produces every year
At least two pounda of raliber each, at o net protit of 60 centa a pound. hese statistics are
vouched for by the Government reporta of the United Statea and Great Britain—the most
reliable gources of information in the world,

Thia means, on vour five-shars investment, & permanent and certain ineoma of 1,200 &
year, or #2400 a yearon 10 ghares. Or betie ill, 25 shares will yield you $6,000 a year.
A single ghare ean be gecured on the same advantageons basis,

Nosneh nmlurrmn‘lt_v as this to secure o permanent annual income hss ever before been
offered to people of moderate means,

Our Final Offer--Your Last Opportunity

{4 Kn“ do not promptly take advantape of this remarkable final offer, you will be too late to share the profits
enjoved by the hundreds of fortunate shareholders scattered throughout the country,  Frobably some one of them
is your good friend or acquaintance,
Lvery possible saleguard surronnds this investment, The State Street Trust Co. of Bostan holda the thie
to our property in Mexico as trustee, We agree to deposit with them the money paia in for shares, and we file
with them sworn statements as to the development of the properiy,  This company also acis as registrar of our
stock. You are fully protected from loss in case of death or in case of lapse of payment, and we grant you 2 sus=
pension of payments for go days any timea yon may wish, Furthermore,we agree to loan you money on your shares..
We can prove ta you that the five shares in this investment, pnid for in small :|!||l:'-n1.]'.|_lp installments awill I'ir:l:r:g'_
you an average reinrn of twenty-five {qr cent. on your money during the period of pay-
ment, and will then bring vou 8100 o month for more than o lifetime. This opens the door for your-
self, not to wealth, but to what is far better, 3 competency for future years, when perhaps ruu will not be able to
earn it. Payments of &3 00 per month the first two years and smaller payment s thereafer will secure you one share.
Our literatura explains our plan fully and concisely, and proves every statement. We will
hurry it to you immedintely on request, thus assuring you a possibility of securing shares
before it s tw{ﬂt. This is absolutely the last call. ‘The large demand for Mutual Rubbershares
has made this final announcement necessary., B

Mutual Rubber Production Company Qg
91 Milk Street, Boston, Mass. X




Patents, Metal Specialties, Novelties, Tin and Aluminum Boxes

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

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

==

UPTUREs

Urr 24-page bool free describes the greateat
Incention of the 80th Cent 1ty, for the retlef
llﬁjm M Hupture.  Bhe .i-;|l|l‘ pq'rl-ﬂ.,.r'plp

: from life and contains new and vajnahble
Illmrrm tion, Greatest trial ofer ever made
tl 0.3 Ilnr firm. You will be interested., Write

TRILY -

DENCE & MERY, 160 Mery B!D{'k.Tnludu .

———

MODELSZSUPPLIES

Bend for Illustrated Catalog of Appliance for Models
J) WEINERT & CO., 134 Pierce Avenue, Chicago

¢ $100,000 offered for one in= :

vention; 55,500 for another. i
i Book *How to Obtain a Pateat™ THE ORIGIN OF THE "TIP.”

bt and “What tolavent” sent free. Send

rongh sketch for free report as to

patentability. We advertise voar A long tlme ago, at the snteance to one of the
patent for sale at our expense, old English taverns, there was ploced o box with
CHANDLEE & CHANDLEE, Patent Attorneve a sllt to It bearing the Initlals “T. I. B." These
918 F Street, Washington, D. & Hitle letters spelling the word “Tip," were wmeant
to stand for the words, “Teo Insure Promptness,’”
and the wvisitors te the tavern began to drop In

thelr coins fo 2ecure greater activity on the part of
chool for ammerers | tir w
1 the waiters.
.Ep?ﬂlr:"-!,:ﬁf,?ﬂiI::f,,'r':ﬂ,::::;f.ﬁ.‘;m."': While the word “tip™ ls of comparatively modern
r, . ' , " '_ orfgin, the practice has existed throughoot the
W, CORLEY, M.D. : = ; IDBW, I2#th5t. : : : NEW YORK GITY world for centuries.

P labl \ ascured.
V-lul Free

SHEPHERD @ PARHER, PATENT LAWYERS

*During the peat 10 yeara Mr. Bhepherd, of Bhepherd & Mr, Pnrkﬁrun‘ﬂw. 1, 19038, resigned hia tion
%ﬁ;gﬁm‘iﬁﬁg IG{I‘ Uﬁl llﬂlj!"! at many im '-rI.TIIE!t utssw-nh as an exnminer in I.hn . 8. Patent Officeto antar
n in hea o T el Ty = g
m ving néed of the pervices of uﬁu nr:':tburn‘ir s this fi Apazonn

HALLWOOD OASH REGISTER 00 . 210 Rﬂll‘lﬂ Bllﬂdil'lg . = WASHIHETDN D. C-

SPECIAL MANUFACTURING
e e Dearborn Jr., Typewnter Cabinet

Dies and Stamping e

Hin. desp

- TO GRDER-- 4510, bigh

Liv -n.-u.ntml the most com-
plete and perfect device of
Hk"“:ﬁ"l:iﬁ sold at our
price e ship om Approv-
| nl #1500, frelght prepaid
- £ Rock. Mte.

With door to 'per
cabinet, price 214
Made of solid gold-

rn ook, beasutifully
fininhed,

Invaluable note
hook holder free with
Cabinet,

Write for FREE
citalog of this and
other satyles and
SPECIAL OFFER.

!FH.HIH}R\ IIIS'H. C0.

SPECIAL MACHINERY, MODELS
EXPERIMENTAL WORK

DROP FORGING DIES AND DROP FORGINGS

Hardware Specinlties, ete., Manld to
Order. Send Samples or Drawings for
Estlmates. Write for Our Booklet.

it

THE GLOBE MACHINE @ STAMPING Co. 10 Wasktasteon Bt

872 Hamilton St, - Cleveland, (vhio . ey CHICAGO. TLL.

| Going to Put It on the Market?

You have the article ; we have the brains and the eguipment for making it at the lowest cost.
We manufmcotore and ship all kinds of Special machinery on contract.

LET US ACT AS YOUR FACTORY

JOHN WISHART MACHINE WORKS, Englneers and Machinery Mirs., (Ing.) 43 to 45 5. Canal Street, Chlcago.
LONG DISTANCE 'FHONE., MAIN B33,




I'l.l“i

Call or address personally, THOS. R, FERRIS,
General Manager

LA AR RRARRARARAAARRREARARE

2

TﬂngrterJ s

the Btandard Machines 8oLy or RENTED
.&F‘EW‘IIE—EF il HALF MANTUFAC TURERS" FRICER
n'l'l_m:_ri::gr-f-ntnlm_:rpl:-_ls-'nn rice. Bhipped with
ivilege of exnmination rrtu for Uatalogus

WRITER EMPORIUM, 202 LaSalle 8t. Chicago
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will also consider the purchase outright

THE TURNER BRASS WORKS

Manufacturers of
Improved Mechanical Appliances

55 N. FRANHKLIN STREET

A A A A A A A A A AR R LA A A AR AR R AR AR AR R AR A RAR AR LR RRY
PARTIES HAVING GoOD PATEMNTS IMN

MECHANCAL LINE

or desiring to secure backing to get their patents issued and have their devices manufactured,
will do well to correspond with us. We are well prepared to manufacture anything merit-
orious, on partnership or royalty basis,

AR AAA LA LA ARRAR AR A LSRR A AR RN

CHICAGO, 1LL. €

'|.‘I.I\ll\\l\l\l\““‘lll“\l“l‘lﬁili‘l‘llll‘l‘Iu‘l'l.'I.'l.'l'l'ICI\‘I.'l'l\.\l“lll\ll\l\\\l“‘lmlm“\l\

WM. ZIMMERMAN
PATENT-LAW, PATEHTS
Trade Marks, Lahels, Ete.

1000 TRIBUNE BUILDING, CHICAGOD
Telophones: Central 49595 and Autnmat.lo B |

We manufacture Metal Specinlties. Also Special Machinery and Small Teools. We give special

attention to experimental work. Our FPrices are

easonable,

EOHLER DIE AND EPECIALTY C0O., Presses, Dies and Machinery, 50 W. Washington 8t., Chicago.

HOW WESTINGHOUSE SOLVED IT.

Here (2 an  Incldent Nlustrating bhow  business
problems pursue the inventor of the air brake, says
The Waorld's Waork:

A few years ago a game of whist was progress-
ing smoothly, when, after one of the deals, Mre
Westinghouse did not pick up the cards, but Kept
drawing on a pleee of paper before him. The oth-
ers wiatehed him enrionsly, remarked that they were
ready to proceed, and then walted, unable to un-
derstand why he should pay no attention to them.

Buddenly, with a fAash of triumph in hiz eye and
exultation in his wvoice, he eried oot, “Brown, I've
got that natural-gas meter fixed—here 1t §3: It ean-
not fall to work succesafully,” and picking wop hls
cards he asked, “Whose turn Is it to play?®”

THE SMALLEST MOTOR IN THE WORLI.

The smallest electrie motor in the world I8 de-
geribed by the Bitreet Rallway Review as being
bullt by a watchmaker, whose work has tralned
him to handle delicate machinery. It was made
with all the exquisite care reguired In making a
motor that moved with all the regolarvity of a big
machine, and vet is g0 small that its owner wears
it as a scarf pin. Viewed from a lttle distance
the article has the appearance of o very valuable
and rather a coriously designed pin. It i only
when standing near to it that Its nature can be
discoverrd, The first thing to attract attention s
the huzzing of the machine, whicrh by means of a
rureent obtained from a small battery carried In
the vest pocket, Is kept In operation at a high rate
of apeed with a nofse ke a bep buzzing.

PATENTS

SECURED OR FEE RETURNED

Fnl:l: 115|.:n1nn a4 to patentsbility. Bend for Guoide
hat To Invent, finest publication I:ulu:-d for
free dl-t.rlbutlan. Patents secured by us advertised

EVANS, WILHENS @ Co.,

No. 717 F Strest N, W, Washington., I} C,
Mew York Offices, 132 Nassan Street, N, Y. City

Manufacture
Exclusively
for Others.

Let

Us

Act

As

Your
Factery.

That is
Our
Business.

It may give you a lot of
patisfaction

}'Enﬂr‘ﬁl&’fullﬂ OWN

But It cften proves an axz-
pensive luxury and canses
more failures than anything
else conuected with & busi-
ness.

MANY FIRMS

have been manufecturing
for years.,

THEY WERE SUCCESSFUL

in marketing their produet,
and to all cutward eppear-
aneea were making a lot of
money.

THEY ALONE KNEW

that it took all the money
they eould borrow to keep
up & good front,

OUR MEGHANICAL ENGINEERING DEPARTM'T

and plan of manufacturiog
will turn your losses into
profits.

Agenta w

Michigan Novelty Wks., x's; Kalamazoo, Mich.

WE\TH"IW‘I’M HAVE AN ADDING MAGHINE
+ niEnluid plan of the Locke Adder wwetds all ases of som-
tel pontly mwechaslem. and places it withim the rech
'ﬂ"ﬂ- Wl 1o mote work Shan machines mﬂln%n:um'l.l-ﬂl of
dellarn B-“d., mmm_ Writs for

F LL'IG'EE ![Fq;“ﬂﬂ
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Novelties Made to Order

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

CHIGAGO RIFLE MANUEACTURING CO..

Metal Stamping
We make Dies and Tools that will
turn work out nhaaply. Write us—

11-21 SO. JEFFERSON ST.,
CHICAGO

Send for

ENAMELED i
LE T:I; E Fl.s STLERE,
WINBOW SIGNS 260
- Clark
i Street,
Chicago

NMODELS CHICAGD MODEL WORKS

[79 E MADISDN ST., CHICAGO, ILL.

WEITE FOR GATALDBUE OF MODEL SUFPLIES

ESTABLISHED 1867

CHME F:EII_ESTO ANY ﬁDDHEBE -;—\
MODELS i GEARS E];
rElQ@ 0 Oadi ;.

Savc time and | J:rn;nl:m:‘;;r
by employing a Wash-
ington attorney.

PATENT

WATSON E. COLEMAN,
Registered Patent Attorney

Columbian Bldg. WASHINGTON, D.C.
Advice free; terms low; highest references.

Whﬂt 15 Daus’ Tip-Top?

T PRROYVE that Daus® “Tip Top™la
ok the best and simpiest device for mak-
LA, ing 100 coplea from pen-writlen
- j and 50 copies from typewritten ori-
ginal, we will ahip complete dupli-
. cator, cap size, withont deposit
UPE tm}; 10; days’ trinl,

ice 350 ."ess trade
B.iisconi of 8315, or DO Nt
THE FELIX :EL K. l_hlli'ﬂ DUPLICATOR CO,
Daus Bulilding, 111JohnSt, New York City

$$$$$$$$$$E$$$$$ $$$$$$$$$$$$$$$$$

PATENTS SOLD .

u
%
e
bl
ista seeking good things to mnuuta-.:ture. hhuuld -
consult us, gWa ocan sult!rruu Headguarters for all :
w
"
T

ke -"‘l. A i
b p e hQ--'\IL
'r'i"\ -

nd 3
gl H. HUMAN & CO., éﬂm
ét%i‘ﬁ%E‘mi?#ﬂiﬁiii‘*iit%ititﬁt#!!‘*

WE MANUFACTURE

Metal Bpeooialtics, Diecs, Tools, Matal Btampings of
all kinda, Borew Machine Work, Novelties, eto.
Estimates cheerfully given, Bend drawing or modala.

Metal Specialty Mfg. Co.,
18-24 W. Randolph §t., Chicago

$$$$$$¥$$$

i Price List.

HOW TO HIZSIGN.

“Going to resign, are yon® sald the saperin
tendent to an Indlgnant person who bind been pour-
ing hiz grief inte his care, “Can't stand it another
minwte, eh? Pot up with it as long a3 yom conld,
and now you're going fo throw wp vour job and tell
your chief what you think of bhim? Yes, I know.
Last straw onnod all that sort of thing® Th-hnh.

“DId yon ever se¢ my osct of roles for reslgning?
I framed them up Feaers ago when I was in the
newspaper business, and I have used them over
sinee, I have resigned offen sinee then. always in
the way preseribel by these rules. Perhaps they
wlll he of service to yon. Here they are;

“Rale 1. After reeclving the last straw
anything for two hours.  Above all,
anyvthing.

“Hule 2. At the expiration of two hours.
your resignation, aml make It
Relleve your feclings amd say
been penning up in your
scoundrel.

“Rule .

“Hule 4.
arizing. roanl

don't do
don't write

write
ng hot as you can.
everything you have
breast.  Scorch the

Then go oo,
The next mornlng, Immediately upon
over your re=sizpation, amd tear It ap.
“Rule 5. Go to work at the usunl honr
“Take a copy of them,” econcloded the superin-
tondent, “and you will dod that they are absolutely
essentinl to any man who expects to resien fro-
quently and still eontinne to rise o the world™
el
CHEWED OFF ELECTRIC WiRES T0O MINES.

of Japanese determination Is
wilter in Suceess, In the
Jap soldicrs had to

A notable instance
related by a Japanese
present war with Russian some

crawl quite a distance voder the glive of the fire
works aml searchlighte of the enemny, Theyr passed
the first uettings of leebed wire suepessinlly and

were approaching the sceond., when they came apon
many mines and pitfalls.  The wmines bad to e dls-
posed of. They woere formd to v electeie mines mmd
the condoctors were  uanburhsl,.  Four econductors
wors eut.,  These were wrapperd in rubber conting
and wlthin the ecoating wore 24 small wires. The
goldicrs had no seissors, Time was pressing, so they
fell apon the wires with their tecth aond chewed
them off. The men were 5o oXxcited daring the work
that they never realized that wmany of their teeth
were broken hy this hard usage.
—_— d— =
Same of the fgnres for scemingly
whirh are included in railway supplies reach amnz-
ing proportions.  For Ingtancee, the patrons of one
large rallway svatem chewed £11.5000 worth of sum
in the past year. That s, L150000 pleces were
taken from slot machines in the 400 rallway stations
of the svetem. Thiz same =vstem used 20,000 bhrooms
lagt yoar, 400N pen points, 50 bl of ink, 2000 1h.
rubher band=, 15 earloqds printed Dlanks amd enough
lead penclls to make n string 25 miles long.

trivial things

“WE ANALYSE EVERYTHING”

AT REASONARLE RATES

Bhonld you want to know what is contained in any
preparation or product, address

THE ELLSWORTH LABORATORIES

MAX D, S8LIMMER, Fh. D.
CHICAGO

357 DEARBORN STREET, - -
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5,000 Flashes for 50 cts.

FORMER PRICE, $1.50

We have g Umited supply of Vest Pocket Lights and offer them at this ridiculous price for
the purpose of cleanlng out our stock before taking the Annual Inventory, No concern has ever
offered these handy electrle pocket lights at such a low figure. We anticipate an extraordinary
demand. Our supply is limited. ORDER QUICK. TEN CENTS EXTRA FOR POSTAGE.

THIS OFFER GOOD ONLY UNTIL APRIL 18T,

HOWARD ELECTRIC NOVELTY CO. **° LATEszew=™

e TR o
THE “RELIABLE ROUND TRACK
DOOR HANGER”

The
Overland

Limited

the most luxurlous train in the world,
leaves Chicago 8:0) p. m. dally, Less
than three days to San  Francisco,
Magnificent equipment.  Electric lighted
throughout.

GHE BEJST of EVERYTHING
Two other fast trains leave Chicago 10
a.m. and 11:35 p. m. daily, with through
service to San Francisco, Los Angeles
and Portland via the

Chicago & North-Western,
Union Pacific and
Southern Pacific Railways

All agents sell tickets via
this route,
Iustrated booklets on
application to
W. B. KNISKERN,
CHICAGO, ILL.
or E. L. LOMAX,
OMAHA, NEB.

oLl

ATENTS

Taluuhla Book on Patents FRFF Tells how tosecure
them at low cost, How tosell n Patent apd What to
viliikbe & Enmnunr FProfit. fﬁl:'[ru Lliﬁh:rh.ni'hjurﬂ‘;[m}um in-
ninabla to Iaventors 0 ey n atent Informa-
Hon "KEW BOOK FREE 1h a) afaes Making g

O'MEARA & BROCK, Patent Attys., 918 F. Street, Washington, D. C. TEANSFEE WINDOW S5IGNS

NEW YOREK OFFICE. 288 Broadway, New York City |
WONDERFUL STOVE %573

1
Acetylene Searchlight BURNS 005 AIR-ONLY 10% AS.

!
FOR YOUR YACHT i L o uu’ﬁi‘iﬁ“ﬂ“ﬁ?ﬂﬁp‘fﬂnm&' tor
eat, compict, self-generating, portabla

An eooking: also 'I't‘lﬂl rooms, ptores, offices, ste,,
Bearchl lp[hl of high power for pOwar and sail- o

with iator Attch. No wick, dirt
Ing yachts, A necessity and ornament to every or ashes—no eoal billsor dru.rlgw;—-
yacht, Useful in locating booys, making land. |

nhnu1r snfe fuel, 150 to Be o weelk
ings, detecting obstructions, ete. Bhould be | should furn’sh fuel.gas for cooking
part of every yacht's equipment.

for small family. Easily [;gemwd—
Write today for Catalog

| Write Cutalog P RVE snd Soccisl
AMERICAN ACETYLENE STOYVE CO- I
506 Masonic Temple, MINNEAPOLIS, MINN.

¥ou kncw how the old-fashioned Door-Hanger sticks
Durs Wil Not Bind
Qurs Cannot be Derafled

Let Us Tell You About It

: WRITE FOR CATALOG AND PRICES I
| ALLITH MANUFACTURING CO.

‘ 120 South Green Street, Chicago

NAME PLATES, TREADE MARKS

= THEMEYERCORD 'C o
P e e R e e m b T

| DEE:AI I;UMH'H:lﬁ TFI‘.ANEFERE,

- L HAME PLATES, Tl'.lll.'l[ MARNS AND ﬂﬂ“*ﬂLNTE :

# ﬂPhletENT TRANSFER WINDOW. _rm:us

P L B e e e

1

i

|"l'il:1i'.'ﬁ- ﬂhﬂhu.n 1 -] “;:;I;ET[J}—‘M
WORLD MFG, 00, 5790 Werld Wid'e: Dlociaustl, O
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THE NULITE
cae LAMPS

GAS

For Mome: Steres an
mwm--m'mpnam

ARC ILLUMINATORS
.':r :ﬂ.‘{ -l.--"l- Pamwres, T T -. 1 TEmIE

..-...L_..n.u-.d.l-ll:-\.- Hl U I-lll:in.ﬂ

T AOHY el
laggee nad g

ELEGRAPH

Telegraphers” Penmanship and Typewriting
COMRBRINED IN ONE TUITION
We are noahle to meet Lhe demands of the rallroads for our
gradustes. Pogsittons guaraotesd to all our students. Send
for catalog.
The Chicag:o Rallway & Commercial Institute

97 Washington 5t., Chicago, 11l

GOOD PIANO TUNERS
Earn $5 to $I5 Per Day

Wea can teach you gquickly RY
MATL. The new scientific Tune-

f-Phone methad ondorssd by
highest authorities l:l.uuw]l.‘dm.

_.d| -l 1
B '-u - of mueie not neoeasTy.
I“ Write for free bookiok

MILES BRYANT " 220 Masic Holl «  Battle Creek, Mich.

A
WATCHMAKER.

EARN WHILE YOU LEARN. R for enr Book Freo. |

maker.” Postal will do. Stone's %hml of Watchmaking,
Fieass Mention Popular Mechanlos Globe Bldg., 8t. Paol, Minnesota,

Dynamo and Motor
Bargains

We carry in stock over 600 machincs
in all sizes from ’& to 100 horse power,
Loth new and second hand, all guar-

anteed. Small factory equipments our

specialty.
NO ONE

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

Guarantee Electric Co.

CHAS. E, GREGORY, Pres.
153 to 1590 §. Clinton St.,
CHICAGO

6

THE BOY KNEW HOW.

One of the =ide rods of the eogine broke as a
traln was running down a grade, on a new rallroad
in sonthern Kansos, says the Ameriean Thresherinai.
When the train was stopped at the foot of the
grade, the good eylinder was “on center’” and after
the broken afde had been uncoupled It was Impossi
e to start the engine.

The engineer, the conduetor and
took turns trying to devise a way
last a farmer's bhoy erawled through a harb-wire
fence, and came over to make a anggestion.

“Why don't you let "er go kerchunk?” he msked.

the passengers
to start Bt. At

“What " demanded the conductor, pet grasplong
the Mea.

“Why, let "er go kerchunk., Unhbitelh the last car
and shove ‘er up the geade a-ways, Then let ‘op
come down kerchunk against the tralm,  That'il
bomp ‘er along some.’*

The rallroad men smiled contemptuously, but the
passengers sided wilth the hoy, so at last It was

All hands turned to and
up the hill. Then it

declded to try his scheme,
pushed the car o little way

was sent with Inereasing speed back against the
traln, which It =truck with the foregeen “Rerchunk.*
The “kerchunk’™ oid the work, The engine was

bumped off center, the englnieer gave It enough steam
to keep It slowly moving, the passengers serambled
aboard, and the one-legged ontfit lioped away on
its Journey.

A few dars ago a 16-hp, avtomohile was suddendy
deiven ap the marble steps of the clobhouse of the
Mercantile Club of Philadelphia and was as suddeniy
backed down, hefore the Indignant members conild
Interfere.  The performance was the result of a
wager and the driver collected the $1,600 stakes and
hastlly Ieft the scene,

500 BOORS

Our new catalog of latest me-
chanical and technical books,
now ready. Write fnracnp}r.

Want a

Typewriter Free?

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
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BOORS
e

25c¢.

on Elsctricity, Me-
chanice and other

subjoects. Send fer

price list FRIEE.

HOW TO RUN EN-
GINES AND BOILERS

by E. P, Walson.
Written In }:lain lang-
uaﬁa and Iully illuu-
trated.

7,000 COPIES SOLD

$1.00, Postpaid

CROMWELL.—Easy Lettering for Draftsmen -« -

JUST OUT.—The most complete set of Wiring dia-
grams and circuits yet published.

HOW TO TELL THE TIME in f th 1d
Ei any part of the world at

SPON @ CHAMBERLAIN

SCHNEIDER.—Care and Handling of Electric Plants, $1.00
DAHLSTROM.—Fireman's Guide tu Ihc Carc: uf

Boilers - &0

NORRIE.—Induction Coils and Coil Haklng for AIJ

Purposes - =« - - $1.00
50

Limp Cloth, 50¢c.

PUBLISHERS OF TECHNICAL BOOKS

Dept. PM, Liberty Bldg., New York

A School I
Within Itself

Bpace will not permit our telling
you all about this book, but better
gtill, we give Fnu achanee to examing
it for yonraelf by our offer to refund
8 money if book is not satisfactory
upon examination. Uwder this offer
11,800 copies have been sold and pai
for, and out of this number we have
refunded for only ¥ copies. There
are nineteen chapters, carrying you
from the fundamental principles of
electricity throngh, the art to the
finished dynamo and chapter devoted
to the electric automobile and bat-
torics. Contains a dictionery defining
1,500 words.

4th Edition.  Price, $2.00 delivered.
CLEVELAND ARMATURE WORKS: Cleveland, Ohio

Engmeerlng [t

lete and short courses.  Thoroughly equipped engineer.
m.;q?. - Bhop ;un'rlr. from the beg nt;lln:

COUTAER i|1 Bteam and Flmtrh:al Engineering. Expenses low.
Mmmmm Mﬂlmllﬂlﬂﬂh

Mentlon courss In which Enksrested,
ﬂlﬂnnann PARE cuLLEGE, Des Moines, Ia

wHASTIC ll

Run It Yourself...

Yon ean guickly learn to run steam
engines by studying
Young Engineer’s Guide
Bave the expense of hiring an enginesr. Book
recently reviesd to pages,  Illustrated.

Endorsed by engine manufactorers and lead-
Ing enginecrs everywhare.  Price, beued is best leather, ¥l 25;

I

Vouug

! “hm'nm.l‘ 8§
Fuide

e

ELEMENTS

MECHANICS

(JUST PUBLISHED)

Forty Lessons for Beginners
in Engineering

By MANSFIELD MERRIMAN
| Professor of Civil Engineering in Lehigh University

12MO, 172 PAGES, 142 FIGURES

CLOTH, $1.00 NET

IDrduthmrgh?uur booksellet, or copies will be
forwarded postpaid by the publishers on
eeceipt of the retail price,

| ..DESCRIPTIVE CIRCULAR UPON APPLICATION...

JOHN WILEY @ SONS
44 East IQth Street, - . . NEW YORK CITY

e SRS S
How to Make a Dynamo

Ciweh, 3100,  Address
J.¥V.ROHAN, Box 20, Eacine, Wis.
How to Make a Telephone I
How to Make an Electric!Motor
How to Make a Storage Battery
How to Make o W lmﬁ 11r!t Ell?ctl:lf‘ Machine
How to Make s B
How to Make a M Iﬂl Indm"cmn Oodl
How to Malke s Pocket Accumulator
How to Make a Plunge Battery
How to Make & Voltmeter
How to Make a Galvanometer
How to Make a Hand Dynamo
How to Make a Talking Machina
How to Make s 1-8 H. P, Dynamo or Motor
How to Make a Toy Motor
How to Make an Electric Bell
How to Make a Telegraph Instrument
How to Wind Armatures
ID‘; No. 19 How to Wind Field-Magnets

* INo. A How to Make an Ammeter
each

Elec- |3s:
trical [N
FHand- E\q;';: 1
books¥:: i

Bomamomsize

How to Make a Thermostat

Motor Rotation

How to Make an Electric Boldering Iron
How to Make a Small Electric Hester
How to bMake an Electric Furnace

Bubier's Popular Electrician Co. Dep't 3. Lynn, Mass.

HEMNRY HORA'S
Modern Electrlcﬂy

Transmission & Distribulion,
FowerSiations, Wirlng, eéte.
Written In plulu English.

All Problems Solved

ch!iul—ln:umtn—snlenuﬂn
150 illustrations.
360 pages.
A practical handbook for eta-
dents, apun:nticua. nnd electrical
enginears."' — Scienf{flc American.

Silk Cloth. decoralive cover, silver stamplng, . . §1.50
Seal Leather, marbled edges, gold stamping, . . 1.00

LAIRD & LEE, »& -tneRs . CHICAGO

Cross index,
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LETTERING

A neat booklet, now peady, eontalna
many good t.'hlnua for students

PRICE, 25 CENTS

DRAFTSMEN, Rreksreers.
noeed onr new book on dimensions of
Pipe, Fitl:in_gs and Valves

KO BOOE LIKE IT
FLEXIBLE CLOTH BACKS, 50 CENTS,

HAVE YOU S8EEN A 0OPY OF

THE DRAFTSMAN?

It ia A neat monthly magazine on DRAFTING
sod Home Stady.

$1L.00 PEK YEAR. 4 MONTHS TRIAL, 25¢.
orthe Magnzine and “Lettering” for §1.00

ADDRESS

THE DRAFTSMAN, Cleveland, O.

The New
Popular Mechanics

PREMIUM LIST

Fully Illustrated
Is Now Ready

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

Something for everybody given for
subscribers.

one oOor more nDnew

ADDRESS

Popular Mechanics

£+ $"7.98 DRESSES
ST= 0

With an AII Woeol Chaevlot
ade-to-Mensure Bult.

EIT!A PAIR FHEE
OF TROUSERS

To introduce oor famoons mades
lomensire custom  tailoring wa
mnks this unegualed offer of a
Bult made to your measurd,
in ihe latest Enplish Sack Style
well made and dum'h!y tritimed
foronly #7.98, ‘Egqual fo your
{ocal fatlor's §15 suil, and glve
you an exira palr of trom-
aera of the gams cluth as the suik,
or & fancy patiern if desired, ab=
asslotely free. Bend us youar
mame And Address and we will

send vou Free Bamplea of
¢loth, measurement blank and
tape-line, Sand no money
biuit write to-day to
GENTS' OUTFITTING CO. Dept @7,
242 Markst St., Chicage.
Bef: First National Bank, Chicago,
£ Capital, 813000, MH),
Traveling Salesmen Wanted.

THE NOHSK NIGHTINGALE.

Ve ban crowded up In eabln,
Nol a soul ban saying wvord,
It ban storming gude and plenty
And ay tunk nobody stirred.

It ban awful teng in venter
Tu be out in little ship—

Ven der ban big vend, ay tal ¥yu,
Yu ant feeling wery fip.

Val, ve all ban feeling seasick,
Some ban scared, and sayving prayers;
Yo ban lost!™ the captain tal us,
As he falling down the siairs.
Dis har captain's little danghter
She ant scared, ay tal yu dat;
She yust laugh, and tal her fdll]i"i‘,
“Yu ban talking tru yure hat!

“*Fat yu say?" her father tal her,
“Ay tenk yu ban purty rude!
Ef yu ani stop geiting sassy
Ay skol spank yu purty gudef”
Bur his daughter ant ban vervons,
Mo, sir, she yust standing pat,
And vouee more she tial her father,
“¥Yu bon talklng tru yure hat!™

Then she tal him “ay ban reading
Book vich Missus Eddy write,
And she say ef ve belleving,
Vi skol comlng out all right.
B¢ ay yust believe dis schooner
Ant han golng to senk ot all,
Ay ban stuck on dls har Science—
Ay ant frald for any squalll™

Purty sune dis har old vend storm
It stop blowing, and next day
Ship skol coming into harbov
So ve ant ban drowned, yuo o say.
Ay ant know ef Missus Eddy
Tal dis schooner not to senk,
But of vind had yust kept blowing,
Dar ban hal to pay. ay tank!

=

JOURNAL BUILDING, ¥ CHICAGO

A really good Typewriter given for

10 New Subscriptions

to Popular Mechanics. Write for Particulars.
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HOT SPRINGS, ARK.

Only 202 Hours from Chicago

ViA THE

WABASH

You can leave Chicago daily at
11:30 A. M., on the

BANNER BLUE LIMITED

the finest train on earth, and
connect in Union Station, St
Louis, with the Hot Springs
opecial on the Iron Mountain,
reaching Hot Springs next
morning at 8 o'clock.

Write for free Booklet telling

all about this popular heslth
and pleasure resort.

Ticket Office, 97 Adams St.
CHICAGO

C. 5. CRANE, F: A, PALMER,
G P &T. A BL Loula, A P AL Chicagn,

CO-OPERATION

is the mystic key to fortune, fame and hap.
piness. We hold the ey, but cannot turn
it nlone, We will share with you In the greatest money-
making co-uperstive business on earth.  We are giving
mr:;ﬁ' 250,000 shares of Treasury stock.  Par value £1.00
per share. Not & share can be bought for cash.

There's 20 Shares for You

No more for anyone. We don’t want your money, don't
send us a cont, just a postal card, Our plan 18 nnlik e that of
the trusts who give millions of shares to drones, called " pros
molers. " We are giving ours to partners—enecgelle men
and women. ‘This stock will pay large dividends and costa
you—just a little afort— that i-u. ulﬁ fortune's knock Is at
¥our door, belleve it or not, asyon please.

THE PEOPLE’'S COMPANY
144 West Madison Street, Chicago

MEN EVERYWHERE

To learn how to make new and resilver
old mirrors. lmmense profits in the
work and we guarantes you sucesss, We
how Lo emboss, etch,
frost and ehip glass.
culars and start at once.

tell free of charge
foll, gold '*"“"F"ﬂ'

Send for part

. L. Patterson (6 Co-. Chic l‘ﬂn 111,

PRACTICAL BOOKS = PRACTICAL PEOPLE

Engineers, Firemen, Electriclans, Arehitects, Carpenters, Blacksmiths,
Ice-Machine Men, Contraetors, Machine Shop and Round House
Foremen and Helpers — Artisans of Every Description . .+

-

s W

1 - H. .
Mechanical Catechism ®g .S
M. E. E. Deais with Practicel Steam and Electrical
Engineering. Machinery and Tools fully described.
Btationary and Marine Engineers, Machinists, Firemen
and Mechanles generally need this work. 338 pages.
250 illustrations.  Bilk eloth, red sdges, ®1.00.
Loather, marblod edges, B1.50.

]
Practical Points Newest Up-to-date

Handbookk for Station-
ary, Locomotive, and Marine Engineers, Firemen,
Electricians, Motormen and Machinista. Arranged in
form of Questiona and Answers. Bize, 4x8 inches.
Cloth, marbled sdges, 81,00,

Guida

Engineers’ Practical Test £33

men employed in and about Power Plants, Examina-
ﬂnwumionu Fully Answered. Revised edition. Illus-
trated. Full cloth, aluminom stamped, 81,00,

Dynamo-Electric Machinery

By McFadden & liay. Every Dynamo-Tender, Lineman,
Motorman, and Engineer should own & copy of thia
up-to-date boolk, the best and cheapest of its kind,
Bize, izd i Inches. Flexible cloth, red edges, S1.00.

Mechanic’s Complete Library

Modern Ruales, F:.eta, Pmeomu, ato., for Enginesrs
Mechaniea, Artisans, Electricians and Machinista. A
thoroughly comprehensive Book of Reference. Replete
with drawing plans, ote. Five books in one. Newly
revised. Chart for Setting (Gear Teelh free with each
oopl. BRH pages, Bize, 5434 inches. Bilk eloth, red
edges, B1.00. Moroeeo, marbled edges, 81.50.

Machinists’ and Engineers’
Pocket Manual E Py E: B. Dixon.

An Exhaustive Treatise on
Gear, Valve and Indicater Practice, Vocabulary of
2000 Mechanical and Electrieal Words, Leather, gold
stamped, red edges, pocket, fiap and metal clasp, S1.

Zwicker’s Revised Practical
Instructor For Machinists, Firemen, Electri

elana, and all Bteam Engineors,
relating to Pumps, Injectors, Engines, Indieators, Safety
Valve, ete. B34y loches, Buff eloth covers, T8¢,

11 By Henry & Horm.
Modern Electricity 5 eury, & Hora.
meits of the Arvtizan, Student, Electrical Engineer, In-
ventor, and all who are interested in this foree. 355
pages. 150 illustrations especially drawn for this work.
Cloth, sprinkled cdges, aluminum stamped, 81,00,
Full leather, marbled edgos, §1.50.

Kilburn’s Standard Handbook
for Railroad Men §uestions and

pointa referring 1o R, B. Engines, Link Motfon, Auto-
matic Alr Brakes, Injector Practice, Breakdowns, Sig-
nals, ete., with 30 practical llustrationa and a full set
of [rouble Trip Daily Time Sheets. Handsomely and
substantially bound, metal clasp, B1.00.

Practical Compend ot Electricity

By Prof. Jas. Beaton, A. M. Electricity in all ita
branches and applications, Up-to-date in every respect,
Techical Terms in common vae; Electricity as applied
in Medjelne and Surgery: Tablesof Unite, ote, 279 pp.
Cloth, marbled edges, iﬁc. Leather, gilt edges, 500,

The Mechanical Arts Simplified

Edited and arranged by Ih. B. IMxon. A work ef refer-
ence for the use of Arehitects, Architectural Iron Work-
ers, Bullders, Blacksmiths, Bookkespers, Bollermakers,
Qontractors, Engineera, Foremen, Flremen, Master
Mechanies, Carbuilders, Patternmakers, K. R. Superin-
tendents, Roadmasters, Supply Agents. 1llustrated.
494 pages. Size, BxHig inches. Full fexible lenther,
marbled edges, B2.50. Bilk cloth, red edges, §1.50.

Motorman’s Guide &7 J: ¥: Gavetty.

An invaluable Instrue-
tor and Ever-ready Guide. Ewerything a Motorman
should know about the care and running of hi. car,
The Only Book of its Kind. B8ize, BY¥x3Y inches Silk

cioth, red edges, H0C.

Little Giant Question-Settler

By Prof. J. A. Beaton, M. A. 30.000 Questions
and Arguments Quickly and Accurately Settied. Alpha-
betically arranged for rapld reference. A wonderful
veat-pocket assjstant. Bize, 6 'g:'.é‘!ﬁ’ Inches, Silk clnl&h.
edipes, 250, Leather, gold edges, indexed, BDe.

For Sale by ' OPULAR MECHANICS
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DYNAMO CASTINGS

Sets of Material or Finlshed Parts for the

FRANKLIN MODEL DYNAMO
PRICE $3.50 AND UP

Wil ll{Eﬂ gix B
rite for ﬁltlﬂ.ruted booklet 8

PARSELL @ WEED,
29:131 West 3lst Street, « NEW YORK CITY

MAKE MONEY PRIN TING AT HOME
We Teach You How FREE

Full instructions with every Model

Press, for doing all sorta of job print-

ing. £1 nn hour made or saved in spare

time printing for others or yoursalf.
'tk easy anl fasclnailng  Everr press gusran

The lendar for thirty years  Wrlde for [ree Baoklst

and sndorssments. Esalllibed 1574

Model Press Co.,
106 N. 10th 51, Philadelphia, Pa.

MOST COMPLETE LITTLE MACHINE MADE
Lights lsmgs, rums wsotors, decomposes waler, ste.
Crugrnt bwalva waits, wouzd for sny veltage up to ksh.
Hag lamioated snnsture, making the most eficlant
|||-|’¢ mschilog of lin kind on ibe meriet. Wl rua
om 110 weld ireule, Walght 4 1ts.  Helght 6 inches.
Bend gbamp for cxmlogue.  Agesks srerywhani.

The Wonder Dynamo l{m:-l'T

THE R. M. CORNWELL CO.,*
408 8. Salina St.. Syracuse, N. Y..U.8.A

—

DRAWING Tz orarrsman
25¢ for 4 months—Cleveland, Ohio

HTHE MYSTIC™ ELECTRIC
VEST POCKET FLASH LIGHT
Sent to any address p{mdmul

Senid for free catalo
FAY MARTIN l"
1650 N, Clark Street Chicago I11. Dept. 3

L Battery Telephones only $5 a pair

F‘m.- private lines. Works from
OO0 to 2000 £t with 24
Battanieatio eont T Tio.
—©_JVEST

POCKET FLASH
LIGHTS D“IF 60 cts. Jostes 10 cﬂ]m

Extra Batterios, 25 canta, Send v
gf:r flriecfu. Cataloguo of Electrical

HERBERT E. SMITH, 9 Park PI., Batavia, N. Y.

FIGHTING ROOSTERS

-

Mystify and smuse your
ﬁihn.d:. Thmaratwu:ag;
uine game roostors  wil
fenthers. they fight o a
finish, and are always rendy
ta EghL Tho secrat of their
movemants i8 only known to
the uptrlh:-r Wil last n life-

« 1jie po pair, 3 for T,
MP‘“W‘ and our big bargain catulogue free. Address

W. H. MILLER SUPFLY CO., 739 E. 4th Street, St., Poul, Minn.

| Turned Out $301.27

worth of platiog in 2 weeks, writes M. L. Bmith of Pa. (used
o small sutfit). Rev. Gea, P, Crawfard writes, made §7.00 frst
day. . J. B, Mills, & farmaor, writes, san easlly makes $5.00
ﬂnj‘ Fh““ Thos. FPorker, sehool teacher 21 FOATE, WFites,
i mde §OR0 proon ans day, $8.55 another.”  Plating
..l . Business easily learned. We Teach You
' '-5' body has iablewnrs, waiches, fowelre and meial
i goods to be placsd with Gold, Silver, Nlskel and
Hml plating. Heavy Plate—|atest process,
" thing guarnntesd. LET USSTART YOU.
l-'lnl-uu. A{:uy wnd iler.  Address,
Lﬂ.. Flatin forks, Cilneinnati, O,

Free—No Experlence Hequired. Every-
—=Na toy or humbag. '[:lulllli nll slzes, Every

Write toda

¥, Gray

MYSTERIOUS PICTURE ON WHETSTONE.

A mechanie at Dayton, 0., on Easter morning
last, while whetting his knife on a stone chanced
to look out of the window for a minute or twao,
When he again glaneed at the stone his astonish-
ment knew o bounds, for there on what a few
moments before was a perfectly plain stone, was

Mystorions Whatstone Fictare

the figure of a face, In which many who have seen
it recognize a likeness of the Christ. Mr. Starry,
the owner of the stone, Is a man of standing in
hls community and hiz statement is fully aceepted.
The stone hazs been examined hy several thousand
peapic. The face does not fade, nelther bas it be-
come more distinet. It s o most curious and re=-
markabie ineldent.

—_————

CEMENT FENCE POSTS IN GREATER DE-
MAND.

The number of firms manufactoring cement fence
posts has Inereased considerably In the past year
and the manufacture of these posts s one of the
coming Industrics of the United States. Most of
the posts, while different in construction, are the
same In principle, the cement post belng reinforeed
with strips of iron or wire embedded in It with
loops of wike or other means of attaching the fence
wires,

The posts do not deteriorate in the earih, are not
affected by frost and may be fire-swept  without
harm. Faor thiz latter reazon they are coming more
and more into demand by rvailways for fencing in
right-of-ways and on western farm lands where
pralvie fires are annual events.

ﬂu one new coin trick
for zo cts. or either
forzocts. I wIH send **Book of Card or Coin
Tricks,” 18 p. . each, and intludnﬂlu!..
ut:lng of z.p im: s free with order. Leam at
home, amaze your , mystify, startle unl
ertain. ROBERT WassMans, Instructor
s 337 -z, Webater Ave., CHICAGD, Iunlml.

-




The World's Headguarters for

| ELECTRIC NOVELTIES and SUPPLIES

If i1t'a Electric We Have It.—We Undersell All

. Xmas Tree Lan Eji & Battary $3.00

Fan Motors, $2.00 to 15,040

Battery Table Lamp 8.

Battery Hanging Lam 108, 0
Ezﬂ] tu

Telephone, complete, 3 5.5
tlectrlo Door Bells, 1.0
lectric Carringe Lamps, b 1M}
00 AMedical Batterics, 306
12 Balt, with Suspensary, (200
plegraph Ontfits, 2o
Battery Motors, £1.00 to 12.00
Eicyele Electric Lighta, 8.60
Electric Railway, d.2h
Focket Flash Lights, L.26
Kecktle Lights, 1.00

BEND FOR MEW OAT., JUST OUT
#3 Electric Hand Lantern. Agents Wanted-

OHIO ELECTRIC WORKS, .. Cleveland, Ohio
I ;

4381

EVERY BOY
His Own Toy-MakKer

It tells yon how to make a Steam
Engine, n Photographic Osmers,
a Windmill, » Microscops, an
Flectricnl machine, a Galvanie
Bartery, an Llectric Telegraph,
an Elnctru%:-':r!nﬁ .ﬁr wiratis, &
Tolephone, @ ale wuﬁ‘ a
Magic Lantern, an /Eolian Irf.
Boats of every kind, from & little
rowboat to a full-rigeed echooner;
8 how to make Kites, Ballooms,

8 Paper Tovs, Masks, Card Racks,
e Wagons, Oarts, Toy Hounges, Bowa

and Arrows, I.I.:II) Guns, Blings.
Btilts, Fishing Tackla, Rabbit and Bird Traps, pnd many
other things, nnd oll is made &0 plein and simple that an
hoy oan ensily make nn_'-'lhlmi]:h-m*r:ln-ﬂl. The whole isil-
lustrated w iqi- more than W0 handsome illostrations. This
i8 0 great book and yon shonld not be without it.  Price
only 10 cents, postpaid, 3 for 205 cents: Address

WESTERN SPEGIALTY ©0., 532 Minnehaha Street, St. Paul, Minn.

ENTIRE FAMILY LIKE "Pop.”

Your appellation, “Popular Mechanies” s cer-
taluly the most appropriste one You  could have
adopted, If T can judge from our home, where jtjs
the most sought after paper that we get among a
great many. I have three boys, 16, 10 amd 3 yeaes
ald respectively, and when the paper comes there
iz a regular fight, which usually ends In the young-
ater gettiog the paper first, as his efforts are =0
demonstrative and lasting that 1o get rest the paper
fs turned over to lidm, Sowmethmes there I8 4 eom-
promise, in that he will share It a lttle to get in-
formation. Shipsz and rallroads or automobiles are
hig hebby., Kindly excuse the digression.—Wm. J.
Ruff, Quincy, Il

The Bradley Polvtechnie Iustitote, Peorvia, I11.,
has added two new courses: one to prepare teachors
of Manual Tralning, the other to fit teachers to in-
gtruet In Domestle Belenee,

INDUSTRIES

I ARE

OFFERED
LOCATIONS

WITH

Satisfactory Inducements
Favorable Freight Rates
I Good Labor Conditions

Healthful Communities

ON THE LINES OF

THE ILLINOIS CENTRAL R. R. i

I AND THE

YAIOO & MISSISSIPPI VALLEY R. R.

I For full Information and descriptive pamphlst, address

J. C. CLAIR |

Industrial Commissioner

|1 Park Row, - - - Chicago, Il

With these eards you ean do the most won-
derful trleks. You can make trays fade into
blank cards, blanks into aces and aces into
deures, ete, No practice necessary. Send
for & pack and bea real wizard. ONLY
l0c., POSTPAID, with full secret directions. Address

WESTERN SPECIALTY G0, 532 £, Minnehaha St., St.Paul Minn

ELECTRIC MOTOR,75c.

Huna with s wet or dry battery. Ask any alec-
trleal denler or look through any alectrical
catalogus wnd see if you can buyan electrio
motor with 2-luch armatare, wrought lrom
fleld magnet, pulley, ete,, for 76 ceats, pack-
ing and postage, 16 cents,
CUATALOGUE FREE

Electro magnets for experimonting, 150 each,
Bend 10 cends fop 10 ek of mbgviet wirs far axparimenting and making wmall magnete.

ARTESIAN ELECTRIC C0, 744 Arteslan Ave, Chicago
N

Everything Electrical:

FOR THE

STUDENT -- AMATEUR -- WORKMAN
SUPPLIES—NOVELTIES

Our complete Catalogue of “Everything Elee-
trical” iz just out. It describes and illus-
trates all kinds of Eleetrienl Supplies and a
Novelties, It's interesting and will pay you 8
to send for it at once.

Modern Electric Co.,

MUNCIE, - - - INDIANA?®
JT T T T TR0 0] l!.-I I------I-I--!

ELECTRIC RAILWAYS

Dynamos : Motors : Cas Engines

Complete Working Modols, alao ﬂnntin%ﬂ and Parts.
'.'L

thing for the Amstenr Elvetrician. nid for [}amlo?:'u‘:ﬁi
The CARLISLE & FINCH CO.,
2692 E. Clifton Ave. Cincinnati, Ohio
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‘“Want” and “For Sale” Ads. 2 cents per
word, payable in advance, Heplies may be
aent to A namber, care Popular Mechanies,
and will be forwarded promptly without
exira charge,

SSHOP NOTES"—Paper covers 50 eents, Popular
Mechanies,

AUTOMOBILES.

FOR SALE OR TRADE—2W h. p. engine, new,
npright; 2 h. p. englne, borizontal, new; 4 h, p
marine engine, new; 2 lgnition dynamos: 23-light dy-
namo; 4 L. p. charging plant. Wil aceept In ex-
change Hght antomobile rnpabout, gasoline or eleg-
tric. A, H. Arp. Mollne, Il

TO EXCHANGE-One new 12 h, p. Gasoline en-
gine, complete, for second hand automobile, Address,
Box 1107, Jolict, IlL

WANTED—Second bhund auntomoblle In good con-
dition. Wrlte W. B. Reynolds, Rr-:.'uu;_du!.'l!lh-, Fa.

BLACKSMITHS.

Be a Master Mechanie and expert steol worker by
neging Toy's Trentise on new steels explaloing how
to work them with 73 new methods for working all
difficult jobs. Ten receipis for making your own
compounnds for weldlng diferent kinds of gteel solld.
Thermite welding fully explained: also two colored
tool tempering charts; chart A explaing all annealin
and hardening; Chart B cxplaing both sclentific and

lain tempering to g standard,  All the above for

1.00, Valuable samples free. W, M. Toy, Siduoey,
Ohio.

BUSINESS CHANCES.

ESTABLISHED and profdtable  manufacturing
business on Pacltie coast requlres serviees of good
offfice man with $26,000 1o enlarge business; no
agents,  Address 503 Popilar Mechanles,

4000 STOCK of watches, clocks, jewelry, sta-
tionery, chlnaware, glassware, notlons, ete. Bench

worl, 250 per month, Christmos sales, $£1,500 to
%1800, Brick store, 25x60. Hent, £15. Established
1880, 8. Rhodes, Ulyszses, Nob,

REPAIR SHOP for sale; bulldlug and teols; re-
pairing Lieyeles, guns, sewing machines, typewriters,
ote: Iarge trade, For pacticolars write Lock Box
65, Toledo, Iowa.

SPLENDID opening. Live, growing raflroad
town, rieh furming eountry: leading store, Ane fix-

tures; stock about $3,700; must sell for cash.  Best
location: good repale trade.  Mnst sell at onee—have
government appoiotment, . V., Bates, Huron, B.
Dak.

$1 INVESTED In our coal mine today will be
worth &5 in a year:; bank references. Write Bitim-

fons Minlng Co., 540 Andros Bldg, Minneapolis,
Minmn. » .
ENGINES,

FOR SALE—4-FL P. steam engine and %-H. P.
water tube boller, complete, with gasollne horner
and injector, $3. Leroy Hogeboow, 25 Eldridge
8t., Binghamton, N. Y.

FOR SALE—One 34 horsepower air  cooler
Mobile gasoline engine, with accesaorles; good as
new: $45.04, or will exchange for transmission gear
for 1%-inch shaft. €. Warren Patton, Jackshoro,
Texas, s e
“"FOR SALE—3 h. p. beyele engine, £35.00; 114 h.
P 820007 8 h. p. marine, 875.00; new 15 ft. 2 h.
launch, 4 cyele engine, $140: second hand front axie
and  wheels, #1200, W, Hoffman Metor Works,
1258 NW. Halsted St., Chieago.

FOR SATLE—Eungines, 18-hp. Garr & Seott, 16-hp.
and 12-hp. Port Huron, 16-hp. and 14-hp. Case, 10-hp,
Advance, 10-hp. Russell, Avery & Case separotors,
Western, Marsellles, Port Huoron and Ottawa shell-
ers. Inquire Martln J. Alleman, R, No. 20, Pern, I1L

FOR SBALE—3-hp. gas engine and one steam en-
gine, 3x6 Inech cylinder. Chas, Archibald, East
Falestine, Ohilo,

LAUNCHES.

LAUNCHES—If interested don’t fail to get folder,
ete., of the best 20 ft. 5-hp. launches on the mar-

ket, Alzo knocked down frames for parties desle-
fng to build their own boat. F. P. Neumelster, Rock-
ford, 111

FOoRR 8ALE—S b, p. fast and seaworthy, twin-
gerew eabin gasoline cruising lonneb: length, 28 1.
6 Ins. by 8 ft. Leam, Price, $600, Photos and full
description by mall. Harry Haon, Maurics River,
N. J.

MISCELLANEOUS.

FOR SALE—-300 assorted Strawberry, or 100 #[s-
sorted Ruaspberey  awd  Blackberry  plants,  $1.04.
John A Nelson, Craig, Neb.

and Wateclhmen's Recorders, for re-

EMPLOYES
cording arrival and departure of employes, aml the

night watchman's trips. Tllustrated  catalogues
free, R, E. Kimball & Company, 274 Wabash Ave.,
Chiengo,

BICYCLE RIDERS! Punctures cost money, but
not with my ringle tube band tool. Tool aud hands
for 6 punctures for 10c. Address O Crone, 2265
Unfon 8t., Toledo, O.

FOR TRADE—Complete threshing rlg for stock
or western land, Guy RHoss, Alexandria, Neb,

WANTED—Full partleulars of meritorious artl-
cleg sanitable for mall order bustness, and eirealars
with our imprint for distribution among agents.
Agents Sapply Co., Detrolt, Mich.

FOR SALE—Patent No, 77%625, Corn-Chopplug
Machine. Jones, Marqguard & Jaedicke, Hanover,
Kan.

WANTED—One second-hand small power alr com-
pressor In falr condition; must be cheap for cash.
The York Automobile Garage, York Village, Me,

EDIRON Triple Bpring  Triumph Phonograph,
cheap. Address Albert A, Hachnlen, San Jose, Cal.

FOR BALE-—-Complete course In mechaupies in In-
termational Correspondence Schools:; cost $76:  will
gell for 335  Tovestigate this. Box 124, Buenn
Vista, Colo.

CLARINET, snare drum, bass drum, steel hunt-
ing and sailing boat that you can't sink. “Want
cash or what have yon. Box 30H, Pleasant Prairie,
Wis.

ELECTRIC flash llghts, 9¢: electric bell outfits,
£1: electrle motors, $1; annoanciator, & indiecations,
3 telephone and telephone pavts, telegraph instra-
ments and all kinds of Induction colls, J. A, Shan-
non, 40 W. Upton 8t., Chicago, 111

LET ME ASSIST youn with that machine you are
thinking about. Frank Pavilk, Winnetka, TIL

FOR BALE—Mechanieal drawing course
national Correspondence Behool): cost &59:

{Inter-
will =ell

reasonable.  Address G. B, Price, %3 Oswego St
Syracuse, N, T,

ATTOMOEBILE parts to oXchange for Edison
phonograph or typewrlter A, P. C., 10 & wWall

8t., Colnmhns, 0.

OUR NOVELTIE CATALOGUE 1is just ont
Write for it now. Smith Bros, 2363 West Van
Buren 8t., Chicago, IIL

CASH, OR WILL EXCHANGE for kodak or
guns, eomplete lesgons “Meta]l Mining,™ Internatlonal
Carrespondence Schools: cost 8675, Losaone  an
“Cranlde Process;" cost £15. Blow pipe outfit: cost
£15. Complete dvrawing outfit; cost $1.  Address
“Mining Engineer.” care Popular Mechanica,

EBRAINS FOII SBALE—Do you want a prospectus
written and illustrated for your new company or
arndicate? Do youn want one that will command at-
tention amnd sell shares? Do you need n eatalogne
ot booklet that will not be thrown in the waste
basket? If so write to Expert, care of Popular Ma-
chanics, Journal building, Chleago,

CAMERA FOR BALE—Vive eamera, 34x3% in.,
in good condition, 3. C. L. 8., Popular Mechanics.
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POSITIONS WANTED.

ADVERTISING COURSE FOR SALE—Faull
course of lessous from the foremost school in the
country. Price §10. C. L. 8., Popular Mechanics,

WHEN YOU WANT anything and don't know
where to get It, write Populnr Mechanles.

THE FRACTOMETER will iostantly solve all
problems in addition or subtraction of fractions and
their declmal equivalents. Every person has need
for this woenderful inventlon, especially Dreaftsmen,
Engineers and Mechanics, Priee Hie postpaid, or
given free with a year's subscriptlon te Popular
Mechanies at $1 per year. Popular Mechanles, Jour-
nal Bldg., Chicago, Il

MONEY IN PIGEONS—Sgquabz are rajzed In
one month; brivg hig prices; ecager market: money
makers for boyvs and girls. We supply brecdors.
Farticulars free. W. H. Guest, Russellville, Ark.
Box- 115.

YES WE HAVE IT—Electrical supplics and
novelties of every deseription, for the stodent, ama-
teur, workman,  Wrlte us.  Modern Electrle Com-
puny, Munele, Ind.

DEATH Is sald to be pleasant when it takes place
by drowning: however, we do not belleve you want
to die that way. “How to Swlm"™ is the book that
will teach you how to swlm., Contalns 100 illustra-
tlons; sent postpaid for 1. Popular Mechanics.

WANTED—If you have anvthing in light metal
manufacturing, jnl.{ or experimental work, write me.
Lowest prices. Schwabe & Bon, 35 W. Washington
8t., Chicago.

WE CAN TELL you where to get good bargains
In all kinds of second hand machivery. Popular
Mechanies.

BINDERE—Will hold Popular Mechaniea 12 is-
gnes.  Sent postpald on reecipt of 560 cents.  Ad-
dress Popular Mechaniea.

Five fwars subseriptlon for three dollars. Popular
Mechanies Co. make this offer. A great many peo-
ple are taking advantage of it. Tt's open to yvon also.

PHONOGRAPH TMPREOVEMENTS—Sound Im-
proving . Horn  Connection  “TTZ-IT, 5S0c:  and
“EHOZ-IT” Speed Poloter, 15¢, Made and for sale
by J W. Kreillng Company, 855 North 40th Ave.,
Chicage. Send for clreular,

WONDERFUL RESULTS from your Phonograph
by nsing “TIZ-IT". becanse IT I8 IT.

WANTED—Ten Hght second hand
falr condition: mnst be cheap for cash.
Blaladell, York WVillage, Me.

dynamo 1o
Warren F.

POSITION WANTED—Tu
electric engine works, I am well expericnced with
[*ItTlril'!}g', A § L‘:lrl-_Eupulur Mechanies,

WANTED—Positlon as engineer or foreman with
gome manufacturing cowpany; ten  years' experl-

work in gasollne or

ence. ©, J. Moon, Martinsville, O,

PATENTS FOR SALE.

We have clicnls who desire to sell all or part
Interests In the following pew patents:—These In-
ventlons are practical amd salable things, In most
cases suitable for a mail order business, but the
Inventors are not In po=ition to mwarket same, Thfrii'
offer excellent opportunitles to partles bhaving small
capltal whe wish to start or coxtend a manuofac-
turing buslness,

BRACKET for supporting
Costs 1e to make, retalls for 10c,
wood.

APPARATUS for nutomatleally replacing burned
out fo=es In electrlenl apparatus, Saltable for con-
cern manufaeturing miscellpneous. electrleal novelties,

AN ELECTRIC WHIP, deslgned for use in place
of the ordinary horse-whip. Gives animals a gentle
shoek, or a severe one I balky or lazy. Will cure
balkiest horses. Is highly recommended, cannot be
stolen, and will last a 1ife time, =0 {5 cheaper than
comimnon whips.

CIGAR CUTTER AND MATCH IGNITOR to
carry In vest pocket or on key ring. Can be made
In nickel fnish for 1%4e, and = snltable for adver-
tislng devies,

electrie light wires,
Made of brass and

WIIL retall for ten cents,

PIFLE which ean be cheaply manufactured, and
frees tobacco from nleotine,  Is neat nnd practical,
and econ be gold in competition with common plipes.

CUFF-BUTTON whirh holds the onff in eoat-
sleeve, Is cheap to make, easy to apply, and nothing
to get out of order,

BACHELORS button, needle and thread holder.
Every travellng man and eollege boy shoald have
one, Sold by the best stores at 10e, A flne thing
for maill order buosincess,

CARD TABLE having countlpg deviee attached,
thus avolding paper., pencll or slate, No chanee to
cheat or make miztakes In counting with this tahble,
Sultable for manufacturer of tables or other furnl-
ture,

For full partienlars address Patent Sales Depart-
ment, Popular Mechanies, Journal Bldg., Chleago,
T

$45.00, 5.0 Renee - 23415

with 186 tial. Heservoir and
%[?ﬁi{ll;; ll‘;.II;:'“.LI::&I||. lids, oven 173 x21, size of fop nob
including Heservoir Cover, [yl TIF S
paxss in. Reservior Top, 15 SRR e P b
24 In., hﬂlﬂ"ﬂ-, floor to Lop : d "
High Closet 5b in. Heavy,
Durable, Perfect Baking.
Weshiprangeany where for
examination. I you like it |
pay I. IL agent or Huiilk,
#23.76andfreight
mnd take TROEE
home for

voe Tral
Free
If not exactly as
represented in
EVETY WAY, Wa
cheerfully re-
turn your 5
money. Tolman %
Eanges ars malds of
best Wrought Locomuotive
Bteel Plate. Thoroughly
rivited. Oven plates
braced. Floes lined with j.;bﬂﬂtﬂi. %117:1 l.n.]rk:ltn.;d inf 'I::::l
e Five Yaars #gavea their
ﬁ one year. We dellver exnctly what we advertise
B BSON A FAT AN COMER
'JUDSON A. TO 2
JUERg 68 Lake Street, Chicago

WATCH PERFORMS MANY FUNCTIONS.

A Paris watehmaker has Jjust completed the most
complicated watch ever made, It tells time in
howrs, moments and secomds and by days, months
and years, also, maklog the necessary changes for
leap year automatieally. It indleates the luonar
phases, the seasons, (he soltices, and equinoxes, the
Lhonrs for suntvlse and sunset awd gives the time of
125 eitice of the workl, Tn the inner easze are the
celestial maps of two lLewispherss which move at
the rate of 298 secomsla o day, and 650 golden dots
roepresent ctars up to the foorth magnitude, showing
their exaet loeatlon.

The wateh alse containe a4 strlker, a harometer,
a hydremeter, n thermometer and altimeter for altl-
tudes up to 15000 feet. a compa=s aml all the feat-
ures of a repeating ehronometer. The watchmaler
worked in spare moments for seven years upon the
watech, In size it is sald to Le litle larger than
the ordinary timeplece.  Its parts number 975 anl
involve 24 meehanieal movements, It Is regulated
without opening the works,

= =F-

The Popular Mechanles Company offers many val-
uable preminms for new subserlptlons, Send for
up-to-date Mst. Tt will astonish you.




| MORE MONEY iz

Investments. . .

IF YOU HAVE A GOOD INVENTION
SU‘ ‘ ESS SURE BACKED BY A STRONG PATENT
AND BUSINESS ABILITY.

THE FIRST STEP

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

The charge for this service, unless otherwise agreed upon by special arrangement,
is five dollars. This examination is an important step in connection with every
patent application and reguires great care and skill. An incompetent attorney may
overlook n patent which closely resembles or completely anticipates your invention, or
he may not know where to look. A dishonest attorney will purposely fail to fnd an

anticipating patent in order that he may get the fee for preparing the application.
The inventor is the loser in elther case,

WHAT A PATENT COSTS —

Opinion as to novelty and patenta of an inven after thorough examination

of United Stat:ta?patmﬁ....% ........... tl:un, f ........ g ............. $5.00
Preparing official drawing—onesheet.covoeioiiniiiiiiiireiiiinaraciinnieninas. 5.00
Prcpn:h:g‘ Qath, Petition, Specification and Claims............coiiiiiiinnn . 15.00
Prosecuting application for patent........... ovasvees 30.00
Total cost of a ernme prepar

and pmcﬁﬁmmﬁglertMﬁ%ﬁ{fff? e h:ga[! papm 45.00
Within six months after the a;pﬁuthnhubunaﬂwad,lh:&vemmmtdmrgu

final fee of.. S LS G S e B 20.00
Thus the total custu-fa patcut fnra.ahnp[t invmtmnh .......................... 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, I1linois
Associate Offices: WASHINGTON, D. C., LONDON, BERLIN and other large cities.




WING PIANOS

Are Sold Direct From the Factory, and in No Other Way

You Save trom*®75 t0*200

When you buy a Wing Piano, you buy at wholesale.
You pay the actual cost of making it with only our whaole-
sale profit added. When vou buy a piano, 45 many still do—
at retail—you payv the retail dealer’s store rent and other
cxpenses.  You pay his profit and the commission or salary
of the agents or salegmen he employs—all these on top of
what the dealer himself haz to pay to the manufacturer, The
retail profit on a pianc is from $75 to §200. lsn't this worth
saving?

SENT ON TRIAL
Anywhere WE PAY FREIGHT

No Money in Advance
We will place o Wing Plano in any home in the United
Btates on trial, without asking for any advance payment or
deposit. We pay the freight and all other chargesin advance,
There iz nothing to be paid either before the piano is sent or
when it is received, 1fthe piano is not satisfactory after 20
days' trial in your home, we take it back entirely at our ex-
pense. You pay ns nothing, and are under no more obliga-
tion to keep the piano them if you were examining it at our
factory. There can be absolutely no risk or expense to you,
Do not imagine that it is impossible for us to do as we
say. Our system is so perfect that we can without any
trouble deliver a plano in the smallest town in any part of
the United States just as easily as we can in New York City,
and with absolutely no trouble or annoyance to you, and
without anything being paid in advance or on arrival either
for freight or any other expense. We take old pianos and
organs in exchange,
A guarantee for 12 years against any defect in tone, action,
workmanship or material is given with every Wing Piano,

m——

exports,

solegtion of a pilano easy.

and how to tell good from bad

WING & SON
851.355 Wast 18th St.. New York
1868——37th YEAR——1905

YOU NEED THIS BOOK
If You Intend to Buy a Plano—No Matter What Make

| A book—not a eatnlogune—that gives you all the information possessad by
- It tella sabout the different materials ussd in the differant parts
of & piano; the way the different parts are put together , what causes pianos
to get out of order and in fact is o complete eneyelopedia. Tt makes the
If read curnr
tone, action, workmanship and finish. It tells you how to test a pianc
. It is absolutely the only book of
its kind ever published. It contains 158 large pages and hun-
drods of illustrations, all devoted to piano comstroction.
name is “*The Book of Complete Information Abont Pianocs.”
Wa send it free to anyone wishing to buy n piano.  All yon,

M ONTHEY Paymenls

In 37 years over 40,000 Wing Fianos
have been manufactured and =sold. They are recom-
monded by seven governors of States, by musical colleges
and schools, by prominent orchestra leadoers, music teach-
ers and muosicians, Thousands of these pianos are in
your own Htate, some of them nndoubtedly in your very

neighbiorbood. Our eatalogne contains names and ad-
dresses.

Mandolin, Guitar, Harp, Zither. Banjo—
The tones of any or all of these instruments may be re-
produced perfectly by any ordinary player on the piano by
means of our Instrumental Attachment. This improve-
ment is patented by us and cannot be bhad in any other
piane. WING ORGANS are made with the same care
and sold in the same way as Wing Piancs. Beparate or-
gnn eatalogue sent on request.

nlly;, it will make you a judge of

Its

351-3556
i ; Thﬂ BG’DK have to do is to send us your name and address. Yok 1otk
: o Crspiiie Send m Postal To-day while yon think of 5t., New York
b s it, just giving your name and address orsend us

| A bt the attached coupon and ths valuabls bask of in- Send to the name and
- Pfaﬂ{.'lﬁ ;armﬁbhn. a]hm f;;'ll pur!-lculnri abont the WING address Srithon below
3 ¢ IANO, with prices, terms of payment, ete. 4, d
T, ol will ba sent to you promptly by mail. ' the Book of Comple'e In-

formation about Pianes, also
prices and terms of payment
on Wing Pianos.

B i e L LT L LTS ——
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Want a First Class Typewriter ?

Need Not Cost
You One Cent

CERTAINLY THE GREATEST OFFER
EVER MADE

Do you want a nice typewriting machine? Not a toy, or something that is
more bother than it is worth, but a really first class, practical, workable, usable,
satisfactory outfit.

We have closed a deal direct with the m .nufacturers, who have taken Into con-
sideration the big advertisement we are giving them, and thus we have secured a
price that enables us to give our readers an advantage they could not possibly get
in any other way.

We are to use 3,500 of these machines within twelve months, That is another
reason why we are making an offer which we believe can easily be worked out by
everyone by whom this offer is read. The QOdell typewriter has until recently been
selling at $20. The factory having been greatly enlarged it is now possible to
produce them in large quantities at a lower cost than ever before. The makers
guarantee it against any flaw in material or defect in workmanship or manufacture.

It possesses all the latest improvements.

Prints direct from type. .

Has superior manifold facilities, makes clear copies, and cuts perfect stencils for mimeo-
graphs, neostyle and other duplicating machines using wax paper.

Maintains perfect alignment. .

Is simply constructed; has about Zifnrts. other machines having 800 or more parts. Thus
it requires little attention and will not readily get out of order.

No trouble to keep clean,

Short common words of four letters are more rapidly written than on other machines.

No ribbon necessary, One bottle of ink, which is furnished with machine, lasts almost a year.

Does all kinds of work including tabulating, etc.

Writing always in full view of operator

Easy to learn. Comesin T langusgies.

Is durable because all parts are made of metal, except ink roller and rubber platen.

It has no frail bearings and runs free and easy.

Has alarm bell stop, which is adjusted to any point desired.

Paper and envelope feed is convenient and speedy.

It always goes and never prints one letter on another.

Built on the Rﬂ'u{:ip‘.e of the printing press. Can be carried in your satchel,

Has independent action of platen for interlineations, corrections or writing on ruled lines,
etc. Fulfilla all requirements. Regular Retail Price is $7.50.

DIRECTIONS —Full instructions for operating and taking care of the machine, for making
letter press copies, cutting stencils, and manifolding are sent with each machine.

This splendid machine, securely packed in a neat wood case sent by express for

Only 10 New Yearly Subscriptions to Popular Mechanics

It is not hard to secure ten new subscribers, DO IT NOW. Many of our
agents have earned their machine in 60 minutes.

POPULAR MECHANICS,
Journal Building, CHICACO.
il
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SOD
1 FALLING HAIR o
Ban" Es ABSOLUTELY

CURED

Il

There Is but one way to tell the r¢n=r-n
of baldness and ||I||A hajr, and that is by
& microstopic exnmination of the hair itsell
The particular discase with w I lch your
scilp ia 1 must be known before it

can be fnt: tly treate

chandrof cures 'I.':I | Iad 1t
ko the spec cii i
5*1 B altmg |m—|| ine wiihe .|.r

what you are trying to c ire. "lfnllul'f'n
l'u”f'l‘llu:l'r'- from vour comibings, to Prof
J. H. Austin . tha eclal |_-._-|;.,.! gi.|-|._-r. luorist,

wha will send you -Ih.uluh-h free a diagno-

85 of yo |n'|1‘ a booklet on care of the
halr and = 1n'|'|.|.'|.n||: ol the
remedy which he will propare spacially for

nelose 3¢ postage nnd write to-day.

Yyou. ]-
ROF. 4. H. AUSTIN
1378 Hﬂ"h-:kﬁra Theatrs Bldg., Chicago.
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BOOK REVIEWS,

QUESTIONZE AND ANSWERS. Br G. E. Colling-

wood. Pocket size: Hlustrated; cloth, Price £1.00,
postpald. Train Dispatehers' RBuolletin, Toleda,
Chio.

This handy lttle book exhausts In guestions and
answers the Standard Code of traln rules and the
rulings of the Amerlean Raillway Assoclatlon, It
will be especlally valuable to trainmen preparing for
examination, and is a good book for reference on the
stubject.

FERRIC AND HELIOGRAPHIC PROCESSES.
Ey Geo. E. Brown, F. [. C. Cloth:; 130 pages,
with gix specimen printg; 12 mo. Price $1.00 post-
pald. Tenoant and Ward, New York.

All who have to do with reproduction by bluepring
or Eindred processes will find this lttle manual a
convenient handbook. The work is so0 slmple and
¥et g0 exhaustlve that it Is adapted to the needs of
amatenr, architect, draftsman or enginecr who has
occeasion to reproduce his drawings by thls method.

JOHNSON'S HANDY MANUAL FOR PLUMERERS
AND ETEAM FITTERS. By John W. Johnson.
Cloth; 150 pages. Tllustrated. No price quoted.
John W. Johnson, Chicago.

Thiz little book Is replete with practical informa-
tion for plumbers and steam fitters, and contains
many valnable tables. It is wrltten In a plaln sim-
ple style and arranged In an excellent manner for
reference purposes,

CATALOGE RECEIVED.

A neat little booklet izssued by the Clayton Alr
Compressor Works, New York, is entitled “Com-
preszed Facts About Compressed Alr"” and treats of
the ecomomical features of compressed air installa-
tlons, and the uses compressed air may be put to.

RHEUMATISM

CURED
Through the Foot-Pores

Nature's Method of Expelling Impuris

ties. Don’'t Take Medicine. Thous-
ands Are Bein Cured by
New Extern Remedy

Which All Can

' TRY FREE---PAY WHEN SATISFIED

We want every reader of the Popular Mechanics
who bhas rheunmatism to semd us bis or her pame
today. We will gend each by retoro mail o pale of
the new Magic Foot Drafts which have exeited so
much comment by their remarkable cores in Michi-
gan and other rheamatie states. Try them., If yoa
are satistied with the comfort they give youn send
ns One Dollar. If not, they cost you nothing. Youo
deelde,

TRARE MARE / 5

‘L[qglc Foot Drafts core by drawing out and absorh-
Ing e acid poisons in the blood throngh the foot-
pores, which are the largest in the body. They cure
rhieumatizm in every part of the body—to stay cured
—becanse 1hey purify the blood. At the same time
they Impart to the blood certain neatralizing agents
whirh hasten the cure. It must be evident to yonu
that we conldn't afford to send a dollar pair of
Drafts on Approval If they didn’t cure. Write to-
day to Magile Foot Deaft Co., 451 Ollver Bldg., Jack-
gon, Mich., for a trial palr of Drafts on approval,
We send also a valuable booklet (in colors) on Rheun-
it ism,

Common Red Clover

Cures Cancer, Ecrema, Balt-Rheum, Eheu-
matism and all other Blood Diseases

How many people realize the troe value of
our common red clover? 1t is the beat blood
puritier known, Thousandsof prominent peo-
ple have been cored of cancer, rheumatism,
m.nutl:lntlon eczami, skin and blood diseases
E; its use, Hend your address to I Needham's
oms, 1180 l.ul.kcmdu Bldg., Chicago, Ill., and
they will mail free s fuil dEﬂ'rlptmn of Red
Clover Blosom Extract, a history of how Mr, Needham cured
hiz cancer and testimonials from many who have used the
remedy. If von have any disorder of the blood look into the
Iimnta of Needham's Clover. It is the best blocd porifier
TOWTL.

“As the Photographer Saw s’ is the title of an
attractive catilog Issued by the Guarantee Electric
Co. of Chicago, and containing illustrations of thelr
plant for manufacturing dynamos and motors. One
view shows the largest eollection of motors and
generators in the United States.

THE “"DEEPEST DEEP."

The “deepest deep” in the world, writes Geo. W.
Richards, Ex. Ch. Elect.,, U. 8. N., was sounded
while the U, 8 8. “Nero'' was surveying the bot-
tom of the Pacific ocean for our cable to the Phil-
Ippines. The enormous depth of 27,600 feet, over
five miles, was obtained. This deep is located bhe-
tween Honoluln, H., I, and the Island of Guam,
which Is about tl:ua middle of the Pacific,



We Paid

$100,000

For Liquozone, Yet We Give You a 50c Bottle Free.

‘We pald $100,000 for the American rights to
Liguozone; the highest price ever paid for simi-
lar rights on any scientific discovery. We did
thiz after testing the product for two years,
through physicians and hospitals, in this coun-
try and others. We cured all kinds of germ
diseases with it—thousands of the most difficult
cises obtainable, We proved that in germ trou-
bles it always aceomplishes what medicine ean-
not do. Now we ask you fo try it—iry it at our
expense, Test it as we did; see what it does,
Then you will use it always, as we do, and as
millions of others do. You will use it, not only
to get well, but to keep well. And it will save
nearly all of your sickness,

Hills Inside Germs.

Liguozone is not made by compounding drugs,
nor is there aleohol in if, Its virtues are derived
solely from gas—largely oxygen gas—by a pro-
cess requiring immense apparatus and 14 days
time., This process has, for more than 20 years,
been the constant subject of scientific and
chemical research.

The result is a liguid that does what oxygen
does. It is a nerve food and blood food—the
most helpful thing in the world to you. Its
effects are exhilarating, vitalizing, purifying.
Yet it is a germicide so certain that we publish
on every bottle an offer of $1,000 for a disease
germ that it cannot kill, The reason is that
germs are vegetables; and Liquozone—like an
excess of oxygen—is deadly to vegetal matter.

There lies the great value of Liguozone. It
Is the only way known to kill germs in the body
without killing the tissues, too. Any drug that
kills germs is a poison, and it cannot be taken
Internally. Medicine is almost helpless in any
germ disease, It is this fact that gives Liquo-
zone its worth to humanity. And that worth is
B0 great that we have spent over one million

dollars to supply the first bo**le free to each
gick one we learned of.

Germ Diseases.

These are the known germ diseases. All that
medicine can do for these troubles 18 to help

Nature overcome the germes, and such results
are indireet and uncertain. Liquozone attacks
the germs, wherever they are. And when the
germs which cause a disease are destroyed, the
disease must end, and forever., That is inevi-

table.

Asthma Hay Fever—Influenza
Abscess—Anaemia Kidney Dlsecases
Eronchitis La Grippe

Elood Polson Lencorrhea

Bright's Disease
Bowel Troubles
Counghs—Colds
Consumption
Colle—Croup
Constipation
Catarrh—Cancer
Dysentery—Diarrhen
Dandruff—Dropsy
Dyspepsla
Eezema—Erysipelas
Fevers—Gall Stones
Goltre—Gout

Liver Troubles
Malaria—Neuralgia
Many Heart Troubles
Plles—Pneumonia
Pleurisy—Quinsy
Rhenmatism
Scrofula

Skin Diszeases
Btomach Trounbles
Throat Trounbles
Tuberenlosis
Tumors—TITleers
Yaricocele
Women's Disenses

50c. Bottle Free.

If you need Liguozone, and have never tried
it, please send us this coupon. We will then
mail you an order on a local druggist for a
full-size bottle, and we will pay the druggist
ourselves for it. This is our free gift, made to
convinee you; to show you what Liquozone is,
and what it can do. In justice to yourself,
please, accept it to-day, for it places you under
no obligation whatever.

Ligquozone costs 50c. and §1.

CUT OUT THIS COUPON

for this offer may not appear aln. Fill
out the blanks and mail it to e Liguo-
gone Company, 458-464 Wabash Ave., Chl-

CAgo.

My disease Is

I have mnever trled Llguozone, but If
you will supply me a BOc. bottle free I
will take It

Té3 Glve full address—write plainly.

Any physielan or hoapital not Ht oslng Liguozone
will L;p l’lillﬁlr lnpp].'lecf for & tes



MAKE YOUR OWN LIGHT

-l com mnt for maKing yyour
r&ctﬂc f A boy can start it.
Reguires nn attention

The most Perfect Small
Engine Ever Built......

% -h. p. Gasoline Eagine, § Light Gene-
rator, 200 feet Covered Wire, 36 feet Lamp
Cord, & 16-Candle Power Lamps, § Sockets,

§ Rosettes, § Porcelanin Tubes, 50 PForce- 2
lain Knobs, 2 feet Clr. Loom, 1 Switch
Fuse, Bolder and Tape. The above com-
plete and perfect outfit = offered at a
price =zo low you cannot afford to burn oil
Send for descriptive circulars.

STRONG DURABLE
SIMPLE POWERFUL

Mounted on solid wood
base. All connections
made and ready to run.

e 007, 160 Washmgtﬂn Street, Chica

JUNIOR ENGINE WORKS,

0

Dear Sir:—Would yon be open for an investment which will yield, with reasonable
assurance, from 50 per cent to 100 per cent each year?

It will average 756 per cent—which means 6% per cent a month,

When I say investment, please understand that I do not mean a gambling proposi-
tion, such as stocks and grain speculation, or horse-race betting, nor anything which
requires you to buy what yon do not want, or =ell 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.

As a representative business man, I fully realize the annoyance of receiving unso-
licited literature and advertising matter of unknown propositions.

Therefere, before placing bhefore yon, in full detail, the venture I refer to, I ask your
consent, and for that purpose T attach this coupon, which explains itself. If agreeable,
and you are open for a proposition which will produce all that I claim, kindly sign and
mail it.

THIS COSTS YOU NOTHING BUT THE FOSTAGE, AND PUTS YOU UNDER NO
OBLIGATION.

In closing, permit me to say, that the men at the head of the corporation which I
renresent are men of great wealth and undisputed commercial integrity.

There is not a single questionable feature in the entire plan.

May I hope to hear from you by return mail?

Very sinecerely,

L. C. WELTON, 59 Clark St., Chieago.

e
COUPON -

Dear Sir:—7Youn may send to my address full detafls of the propesition you refer to.
I will carefully conslder the matter, and, If interested, will write you further. This with
the distinet understanding that I am under no obligations,

Postoffice

ll-l-l-!lll!llll-llllil-IMI tateli!ll'll'-lIl-'lll-l-lil'll-l-'l'll-l!!ll!!l!lllilllllllll.‘ll'.




TALKS

TRY 14 VICTOR
#gur N c‘) SINGS

Home

ﬁo Money In Advance

Special Offer to readers of Popular M echanica

To any thoroughly responsible PErson wo
will sbip on free trial Our Vietor Hoyal
Talking Machine and your sholee of one
dozen Vietor Records. (Lowest nat eash

rice everywhers 20, If, after 48 Bours’

rial ac vour home, it 18 satisfactory send
us #5; balance of §15 payable lo 6 Install-
ments of

$2.50 A MONTH

You can hear the best bands, choruses, oper-
a8, pololats, comic pongs, comis recliatlons,
ete,. all in your own home. Write today for
free catalogue and list of MM records

The TalKking Machine Co.,
107 Madison Street, Dept.S, Chicago, Til.

FREE to those wio already own s Vietor; 5 of our
new goft tone, non-feratehing needles.
Write for free eample packa i
sor and Edison Records, e

Made from the celebra-
ted Brascian Steel,

Bample sent to
any address
in the U. B.

on recsipt X '_- YOUR

of
" DEALER
31-30 : ; FOR

UTICA
TOOLS

We make the most

complete line of Nip-

pers and Pliers in the
world,

Write for Green Book

) ""HIS MASTER'S VOICE e

age.  Charges prepaid on Vie- @88

A CommoN GROUND OF SATISFACTION

The husiness man,the laborer and theathlete |
meet 1M A wrovi ] od

a practical and accurate time-keeper under all
conditions. Absolutely guaranteed. Ask foran
INGERSOLLand seethat you get it. Sold by
50,000 dealers or sent postpaid by

( Dept. 68) R.H. Ingersoll & Bro,, 51 Maiden Lane, N.Y.

PADDLE” YOUR "
OWN CANOE

BUILD YOUR OWN BOAT BY THE BROOKS SYSTEM

You ean build ¥surown Lannch—BSailboat—Rowbost or
Ounoe in your lelsure time—evenings—and the work wiil
bo o source of profit and plessurs, It's casy when wa
ﬁ]‘|l.'"'¢'\' o how. e ?

£1% covers the cost of a 250 boat. Cheaper
boats cost less in proportion. Write ns—we'll
tell von how.

Tha Brosks system
ETATLED TNSTIL
£ step. of Ehé

T ezaed ples PRINTED PATTERNS of svery e,
8, complebe sst of WORK] FETRATICRNS,
1 Fharmlaed Bl of SIATERTAL shd Bow L

il ik bprias A gl | L] : EIr-II:.iI:r':"..:-T\-
BROOES BOAT MANUFACTI RI}-[_- l._.ﬂ.
Originators of the Pattern 8ystem of Boat Bulilding

HiMShip Stecet, _ Blissley L oy A~

AND MAKE IT




