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LIGHT
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BRILLIANCY

WHAT OTHER LIGHT,
GAS or ELECTRIC, GIVES

300 CANDLE POWER

AT A COST OF

2% FEET OF GAS
PER HOUR ?

DELIVE\.; THE LIGHT
WHERE YOU CAN
USE IT

PERFECT IN 7ORSTRUC-
TION and MOS'

Cumﬁte for

in Every City

EVERY LIGHT GUARANTEED--WRITE FOR ONE TODAY

$1.50 ALTON MFG. CO.

11 East. 22d Street. New Yurk;
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105 ( New and Up-to-Ihate) @ o Catalogue of Books on Met-
alliergy, Mining, Pﬁmp- eting, Mineralogy, Fealogy, As-
aajing, Analysis, ele.; a Cotalogue of Hooks on Steam
arid the Stmm !.-uyurc. Machinery, ete.; o Cabalogue of
Runks o Sawitary Scfence, Gos Fﬂrmg, Plumbving, ele.;
and our ather Catalogues ond Cireulors, the whale enver-
ing every hranch of Selenes applied to the Arts, sent free
and free of postage to angone i any pact of Bhe world
whno weill frienish fis odidress,

+¥7" Please State the Subjects in Which Interested.

Standard Technical Books
Berach.—Cellulose, Cellulose Products and Artificial Hub-
ber, Comprizing the Freparation of Cellulose from Wood
and Straw; Manulacture of Parchment; Methods of Ob.
talnlng ‘smam* and Aleohol, and Oxalie Ju id; Production of
Viscose and Viecold, Nitro- Celluloses and Cellulose Esters,
Artificial Silk, Cbllu'lald Eubber Suhstitutes, (il-Rubber,
and Factls. By Dr. Joseph Bersch. From the German, by
William T. Brannt. 41 Tllustrations, fvo.  (1004.) 31k
Brannt.—A Practical Trestise on Distillation and Hectifi-
cation of Alcohol. 106 Illustrations. 2d Edition. Svo.
Q) - - e L L e m e e R0
Braunt.—The Metallle Alloys. A Practical Guide for the
Manufactare of all Kinds of Allvys, Amalgams, and Sol-
Ltars “\ew. revised and anlamad aditi mn. Illuatm!egu
v,

Deite.—A Prm:ttcnl Tmtiﬁenn tha Mnnufﬂchtr-emt' Pﬂrfnm-
ary. 28engravings, 1Zmo, - .00
Duncan.—FPractical Surveyor's Guide. R}' Andmw Duu-
ran. New adition, enlarged. 12mo. $1.50
Thallner.—Tool - Steal, A Conclsa Fanﬁhuﬂh’ on Tool-
Steel in General, its Treatment in the Operations of Forg-
"F , Annealing, fiurdanium etc., and the Devices thnm!nr

1lustrated by 69 engravings, fvo, (1902 - £3.00
By mail, at jm.bi{ma‘mu prices, free of ;mta.{m to oy

mddress in fhe world
HENRY CAREY BAIRD & CO.
~ Industrial Publishers, Booksallers and Importers,

Alcohol

There’s Moneyinitfor YOU

Our New American Book
HOW TO MAKE

and Denature It
By F. B. WRIGHT

FROM MOLASSES, BEETS, POTATOES, CORN,
RICE AND SIMILAR PRODUCTS

A practical hand-book on the subject, and is fully illus-
trated with original drawings of the necessary machinery,

Chup CONTENTS:

Aleohol, its various forms and sources.

3 “uhml, cooling and fermentation in general.

Distillation, simple forms of stills, the production of
Aleohaol from wine. F

Malting.

Aleohol from Potatoes, mashing, fermentation, distil-
lations,

Aleohaol from Grain.

Aleohol {rom Heets.

Alecohaol from Molasses.

Denatured Aleohol: Commercial uses,
10. Alcoholemetery. Index.

The Mew Free Aleohol Law and Government Regulations.

Send $1.00 NOW
SPON & CHAMBERLAIN
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1906 Popular Mechanies, is now ready and will be
Bind yvour magazines and have a fine volume of ecurrent his-
We have a few bound volumes for sale at $2.50 each.



ﬁ ‘ BHEE are accurate time and labor saving devices for meeting

workmanship, design and finish.
largest line of fine mechanical tools.

mechanical needs—short cuts through mechanical difficulties—they are recog-
nized by amateur and professional mechanics as the standard for accuracy,

Send for free Catalogue No. 17AP, of the

I THE L. S. STARRETT CO., ATHOL, MASS,, U. §. A,
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Tvﬁildn’tm Like to Own This 16-Shot Repeating Rifle?

Only $8,25

e B e o ——t

Hopkins & Allen .22 Caliber Repeater

v The squirrels and rabbits can’t get away from you when you carry this
rifle. If you miss one the first time—you have 15 more shots coming almost
hefore he can move. It makes a ramble in the forest a pleasure—productive of full
game bags—and all the excitement of quick, successtul shots.

Description: This is the finest and most reliable repeating rifle ever offered at the price. It shoots 22 long o7
ghort or 22 long rifle cartridges. 16 shots for shorts and 12 for long or long rifle—and the ajector works like light-
ning. You can deliver 12 or 16 shots (depending on the cartridge used) almost as quick as you can pull the trigger.
THE GAME SIMPLY CANNOT GET AWAY,

Onick take-down pattern—full length 3814 In., length of barrel 20 in.—walght 54 1bs. Has that excallent military
bolt action — the first ever put on an American sporting rifle. 11AS THE BEST BAFETY DEVICE-—A BIMPLE
TOUCH OF THE LEVER PREVENTS ACCIDENTAL DISUHARGE. HAS THE ONLY EJECTING DEVICE THAT
WILL QUICKLY EMPTY THE MAGAZINE WITHOUT FIRING A CARTRIDGE. HAS MOHE UNTQUE, DESIRARLE
FEATURES THAN ANY OTHER 22 CALIBER REPEATER. Has boauntifully polished walout stock, miitary butk
plats, every part drop forge-d—lock work made of spring steel. AN EXCELLENT RIFLE FOR FIELD, FUREST OR |
GALLERY PRACTICE—SUKE TO GIVE SURPRISING PLEASURE TO ITE FPOSBSESSUR,

PRICE — Safe delivery guaranteed — $8.25 — IF YOUR OWN DEALER CANNOT SUPPLY YOU.

We pulilish turo delightful stories—** William Tell, the F‘.-i;pl'ﬂa‘.ﬂf‘f of an expert with his first Junior Rife,
aiid My Fivst Rifle,” Ly the famous marksman, Capt. Jaek O'Connell, WHICH WE WILL 8eND FREE

with owr iMustrated ecatalogue of rifles, revolvers and sholguns,
HOPKINS & ALLEN ARMS CO.
Dept. 32 MNorwich, Conn. U. 5. A.

Bhowing Position of
Fjector in Fjecting
Shaell.

The largest manufacturer of High Grade Shotzuns. Rifies and Revolvers in the World.

e, T,

Lowpox OrFFicE: 6 City Road, Finsbury Square, London, England.

SEND FOR MY

REE BOOK

“How fo Remember™

Terms: 20% Down, 107 a Month.
We never sell a diamond without giving
the buyer a written certificate in which we
gudarantee the gem and ‘agree to take it
back any time at full price, in exchange

L ik i1 L6
5 "“The Key Io Success™
FREE 10 READERS OF
THIS PUBLICATION

for a larger stone.

IN LIFE DEPENDS

Furthermore, if you can duplicate at your
dealer’s, for the same price, the diamond
we aell youn, return it, and we will refund
your money.

We want our patrons to put the same :

confidence in ua that they do in their bank,
and we are doing all in our power to merit
such a confidence.
Goods forwarded prepaid for examination.
O illustrated catalogue is rich in dia-
mond information. Write for the latest
edition 3

J. M. LYON ‘& CO.

T1-T3 Nassau St., New York.

OUR. SUCCESS

UPON YOUR MEMORY. I hawve re-
duced the Art of Memory to a science. so that
the ordinary bratr iz capable of retaining facts
az easily az the more gifted. You are no greater
intellechually than vour memery.

. You can step forgetting by a little practice
and a few sitmple rules. Yeu can stedy my
course anywhere, any tire, in spare rroments.

L Incxpensive, increases business capacity,
doubles income and social standing by giving an
alert memor 7 for names. faces, business details
and study. Develops will,  concentration, con-
versation, public speaking, writing, etc.

I, Write today for FREE copy of my inter-
esting booklet, ""How to Remember,” also
trial copyrighted lessen,

Dl This One

S 1T ey

o s Ll Pl PR —
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THESE HANDS BILLONG TO

,f,x»‘f///// MEN LIKE YOURSELF
/ :f-*/ WHO HAVE THINGS TO FASTEN [[T77~7
TO BRICK AND STONE / z

AND THEY KNOW
HOW TO DO IT

WITH

S ST PN BT T

" —

Fa Fl =
H ';;/ = Place the Ex
! pansion Shield in the hole | wrrite ror
//I/f_.’f//f/f —put the Lag =crew through the material dur f‘it'-!r:‘,[rnj

e or article to be fastened, then into the § 4,4 Sample
expansion and fasten tu,ht

STAR EXPANSION BOLT CO., wir. Wasingian snd Cedor St
“YANKEE” TOOLSI

ARE
WITHOUT EQUAL
IN QUALITY
OR EFFICIENCY
IN PRACTICAL USE
RATCHET AND
SPIRAL-RATCHET
SCREW DRIVERS
also DRILLS

ASK YOUR DEALER
TO SHOW THEM

THE NO. 42 BENCH: ALSO MADE WITHOUT CABINET
Write for Catalog and Prices

' SEND FOR OUR -
® «YANKEE” TOOL BOOK

SENT FREE ’_‘

GRAND RAPIDS HAND
SCREW CO. ==

146 South lonia Street
Grand Rapids - - Michigan

Largest Manufacturers of Maoual Training and Home
Benches in the World,

NORTH BROS.
| MIFG. CO.

] PHILADELPHIA, PA.

Pleass Mention Popular Mechanies



What Constitutes an Ideal
Water Supply?

Froan & photograp)

SECOND
THIRD

aecident.
FOURTH

r From n phitograph showing an
old-fashioned gravily tank frozen up

showling e

The ldeal Water Supply

FI1EST-should not disficure the landscape.
should be protected from frost
and the action of the elemaents,

glinild b 80 placed as not to be
a menace to life and property In case of an

ghonlil be absolutely tight so
that noanlmals, dust, disease germs, or other
forelpn substance can get In.

To Kewanea Outfite in suceessful operation,
describes and Hlustrates 1the Kewanea System,
New York Ofice: Rooms 1300-1301, 32 Broadway; address correspondence to Kewanes Office.

¢k ramsad by collnpee of old-fazhionad o ovaled tnnk

FIFTH —should be practleally ndestroct-
kel

SIXTH —should keap the water aer «bed go
that iE will not become founl and s agnant,

SEVENTH — should earry hizh en aigh
pregsure for fire protectlvn or ¢ force the
waler through the porea of a stone filter.

EIGHTH—shouald be compret, simple, and
eaey O OpErate

Thnis describes the KEWANEE 5Ys-
TEM OF WATLUER sUFPLAY.

Write today for Catalog 14, which fully
Freo lf you mention thiz paper.

= Drawer P :: KEWANEE, ILL.

KEWANEE WATER SUPPLY CO.

e

WILLIAMS

VENTILATING
WINDOW — SASH

FASTENERS

Do not spring or throw your window out of plumb. Allow
one to five inches of ventilation and make entrance im-
possible st the same time, Prevent rattling and do not
mar sash. Any other catch does not insure safety from
our home being invaded by night or day. You can
reath the pure fresh air without this fear. A child can
attach and operate it. Every home needs one or more
rooms equipped with Williams' Ventilating Window
Bash Fastener. Putitalongside the present style catch
and you'll prevent roblery. 117 your
i Hardware dealer cannot supply Wil-
i liams', 1°1] send sample prepaid upon
i receiptof fifty cents, and return money
i} il you're not delighted. People building
i} should write for folder anyway.
Manufaztared exclusive by
Charles Hoyt Williams,
1063 Fidelity Bldg., Buffalo, N. Y.

Plumbing Supplies

—— = AT WHOLESALE

If you need anything In my line,
and wish to

on every article, write for my frea

{llnstrated Catalog, Shipments

i promeptly made (rom & very ogu-

3 ’ ey PR plete stock of new latest pattern

% - — B. Small orders are a3 care-
11y handled as large ones.

B. P, KAROL, 235 W. Harrison St., Chicago, Il

Al

A $20 WATCH FOR $6.45

D These figures tell exactly whai we are
b dolog—selling a $20.00 Watch for §5.45

We don't cleim that this fsa $40 00 watch or a 250,00 wateh
but it ls a $20.00 watch. A leading wateh manufacturer, being
hard pressed for ready cash, recently sold us 100,00 watches—
watches actually built to retall at $20.00, There is no doubt 1 hat
wa could wholgsale these to dealers for $19.00 or $13.00, Lot 1lis
would involve ngmt amount of labor, tima and expense. In
the end onr profit would be little more than it is at selling the
walch direct to the consumer at $5.45, This Clarefax Wateh,
which we offer at $5.45, isa rubied jeweled, finely balanced
and perfec ndjusted movement, hag specially selocted
Jowels, dust band, patent regulator, snameled dial, jeweled com.
rﬂh-ﬂtirm balance, double hunting case, genunine gold

aid and handsomely engraved. FEuch watch i# thoroogh

timed, tested and regu bafora lam:l::f the factory, and

the cage and movement are guaraun eed for 20 years. Send
ug your name, post-office address, and nearest express office and
name of this paper. Tell us whether you want a ladies’ or gents*
watch and we will send the wateh to your express office at onea.
If it satisties you, aifer a careful ex=minatlon, pay the express
ﬂrﬁntlﬂ,-ﬁ and express charges and the watch 18 yours, but if it
dossn’t please you, return i1t to U8 at our expense, A 20-
Year ﬁu&ﬂn tes will be placed in the front case of the wateh
wa gend yon, and to the flest 10,000 customers we will send a
beautiful gold-laid watch chain, Free. We refer to the First
National E&n.l( of Chicago, Capital $10,000,000,

NATIONAL CONSOLIDATED WATOCH CO.
Dept. 500, CHICAGO
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| YOUNG MEGHANIGS, ATTENTIDN!
The Navy row i v

——— mechanical trades.
Special training schools provided for Electricians, Ma-
chinistz, Carpenters, Plumbers, Painters, Shipfitters,
Blacksmiths, Hospital Attendants, Musicians, and Clerks,
besides the Training School for the Seaman Branch.

Following is the pay in different trades:

Machinists, - $40 to $70 Coppersmiths, - - $55
WA Electricians, - 30 to 70 Blacksmiths, - = 50
X2 Carpenters, - 25 to 70 Shipfitters, - $40 to 55
| Firemen, - 30 to 35 Yeomen (Clerks), 30 to 70
 Plumbers and Fitters, 45 Hospital Corps, 20 lo 60

Monthly pay is inereased by allowances for continnons
gervice, good conduet, extra duty, &e.  Every recruit
supplied with a $45 clothing outfit free; food, lodging
and medical attendance in addition to pay.

Age limit for mechanics, 21 to 35 years; men between
17 and 25, without a trade, can enlist as Apprentice Sea-
men and be trained for the duties of Seaman.

Only American citizens of good character arwpiml

For further detailz apply at the nearest Navy Recruit.
ing Station, or address : '
BUREAU OF NAVIGATION :: SRR

e

S i _d

T “We Analyze Everything”
EXPERT WORK AND MANUFACTURING
ha Inventor PROEBLEMS A SPEGIALTY

| A Popular lllustrated Monthly Magazine
for Inventors

€ Contains entertaining accounts of what
inventors are doing, notes as to new and in- |
teresting discoveries, suggestions as to how to
turn inventions into money, hints as to pres-
ent opportunities fnr inventors, decisions 1n
patent cases, and, in fact, everything of in-
terest to inve mnm1

€ It= contributors include such celebrated
writers a2 Waldon Fawcet, J. Elfreth Walkins,
Dr. Robert Grimshaw, Prof. E.V. Lallier, Prof.
Cepas Guillet, and many others equally well
known.

€ The magazine is interesting, inspiring, re-
liable and helpful. It is THE INVENTORS
PAPER, and everyone who hopes to attain
gneress a8 an inventor shonld be a subseriber
to it.

€ If you want to learn what inventions are
really needed, how other inventors have at-
tained success and how you can be suceess-
ful, send on~ dollar for a yearly subseription
or twenty-five cents for a three months’ sub-
geription and yon will be delighted with the
investment.

Address INVENTOR PUBLISHING CO., Suite The Bryant-Miner Laboratories

8 1 Broad, Exthanze_ﬂ_uidinm Boston, Mass. l 355-357 Dearborn Street CHICAGO
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HIGMEST 1M GUALITY LOWEST IN PRICE

WVTEIINTE, VAN GLAEN &Q0,

FIEW VORR

THE CLDESTY
T WAL QRLER MOUSE

DLALENS 18
RELABLE MERTHANDISE
SINCE 1808

M AMERICA

This 700 Page Catalogue Free

Tee “CHICAGO”

Automatic Temperature
Regulator

The best device for controlling your
beating system. :
Even temperature at all times.

Time-Set
Attachment

Put in the coal and
it will do the rest.

This attachment alone is worth what we are asking for

the complete outfit. 1t will check the fire during the night,
':ﬁ] such time as you may want it warmer in the morning.

SIMPLE—DURABLE—RELIABLE

TheChicago Heat Regulator Co.
Dept. P. Suite 322, 40 Dearborn St., Chicago

Why don’t You Trade in New York

and save money on everything

Over 75,000 labor-saving, money-saving articlas “» the
ahop, home and farm fully illustrated, described and priced in
our Big New Catalogue No, 42,

It contulns a larger variety of mechanics" tools of all kinds at
lower pricesthan heretofore ehown in any cutal:&qa eVer puo-
labhed. No mechanic can afford to be without this up-to-date
Buyer's Guide, for wa sell at wholesale prices in small quantities
as well as large.

Opposite sach articls in the catalogue is the low price at which
weo sell it, the Lowest Prive for which it can be bought in any
stare, big or little, in this or any country on the glote,

You will spend hours of Ioterest over ite pages; you will
marvel at the wonderfal varlety, all complete in one bzlrr book.
It makes buylng pleasant as well as profitable, no matter where
you live. Thia catalogue costa us $£1.00 to pring, but is sent post-
paid Free of Charge to all who ask for it in good faith.

WERITE FOR IT TODAY.

We will send oar Premium List, contalning 100 valuahls
and useful articles given away F REE. Also our Grocery List,
ghowing how you can save one-third on your living expenses.

WE SELL REELIABLE GO0ODS ONLY.

Buy of us and secure Hest Goods at Lowest Prices; Prompt
Shipments, Low Fralght and Express rates, and a square Deal
every time,

We puarantes satisfaction or refund your money.
We also guarantes sale delivery of all goods ordered of as.

WHITE, VAN GLAHN & CO,
30 Chatham Square  Established 1816 Mew York City
The (ldest M ail Order House in America

ARE YOU

THE MAN WE WANT ?

We need one man in every town to act as our
eaorrespondent; must be favorably Kknown among
hils nelghbors and have business ability.

We are extending our business and will make
It one of the largest mall order concerns In the
United States.

Tﬂ dn S0 qu[uklr we offer a share In our

profita for ten vears to
one man In every town without his having to In-
vest any money or to devote any of his time,

This is the greatest opportunity
to establish yourself profitably for
life and become a profit - sharing
partner In our well-known company.

Write today for full partlculars, glving age
and occupation,

The Gents’ Complete Outfitting Co.

Dept. P 16, 242-244 Market Street, Chicago, Il
Eaf.: Tha Royal Trast Ce. Bank, Chlsago, Capital 81,000,000, 00,

Please Mention Popular Mechanics
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I WILL MAKE YOU
PROSPEROUS

B {The same as I h~ve over 5,000 others.)

No matter where yon are located or what
your foimer occupation, If yon are honest
and ambitlons, write meé at once. 1 will
te ch you the Real Estate, General Broker-
i ars and Insurance Buosinesa thoroughly by
~ mail and appoint you

4 SPECIAL REPRESENTATIVE

of my company (the largest and strongest in
Ame:iea) and assist you to becomse a prosperons
and successiul business man with an Income
of $3,000 to £5,000 anpually.

I will help you establizh a bunsiness of
your ownand become your own boss.

No bueiness, trade or profession in
the world offers better oppori nnities to
progressive men; oor pra teal system
f ¢ ~operation bas opened the doora
everywhere to profits never before
dreamed of; we furnish onr repre:en-
tatives large weekly lists of choice
salable properties and actual bona-

fide customers and afford them the

constant advice and co-operation of
cur powerful organization with over

5,000 asslstants.

This I8 an unpusual opportanity for
men without capital to become inde-
pendent for lUfe. Valuable book and
full particulars FREE, Write today.

Address Elther Office
EDWIN R. MARDEN, Pres't
Nar'n Co-0FErRATIVE HEALTY Co,

609 Athenaeum Bldg., Chicago
609 Maryland Bidg., Washingten, D. C.

Make
Your Money
EARN MONEY

Fortunes are belng made by those who know how,
when and whera to invest,

1t 15 our business to know a good Investment. Those
who have followed our adviece have made money.
Last May we advised the purchase of Mohawk Min-
lng stock at 50c. It has sold since at £19.50. Anlin-
vestment then of 500 in 1,000 shares made a profit of
$19,000, or 3,500 per cent In 6 months. At one time
Mohawk sold at 10c. We recommended Silver Pick
when It was selling at 27 cents. It sold later at $2.15.
Another stock we recommended advaneced 100 gﬂ]‘
cont In less than 20 days. We now recommend Ne-
vada Star at 12¢.  Buy It, and buy all you ean afford
to carry. We have carefully investigated this and
we do not belleve that you will ever have a better
chance to make a large fortane from a small beglaning than
right now In the stock of the

Nevada Star Mining Go.

At |12 Cents per Share.

Par Value $£1.00, fully paid and non-assessable.

Nevada s consldered the greatest mining state in this
conntry. Gresnwater, Maggie Creek, Bullfrog, Gold-
fleld und Tonopah districts are booming, Now s your
time to buy for large profits before prices go up on the
jump. Buoy Nevada Star at once, The allotment offered
at 18c 15 small, and will no donbt be snapped up quickly,
as the prospecis seem good to make 100 per cent protlt
or more within 8 days. Instalment payments if
desired. A few dollars a month way start you on the
road tn A fortune. Send for free lllustrated Nevada
prospectns and full information.

F.A. MEIDINGER, President
481 Gaff Bidg. Chicaga, lII.

._.\

VJEWELERS N
ENGRAVING N

**The Engraving School that Graduates Experts.””

A fascinating, high-salaried and easily learned trade, tnught
thoroughly and practically by correspondence.  Your i nstructor
18 the foremost anthority and master workman in the world,
Wa will teach tho beglnner better engraving by corre-pondence
than hacan gain In years of rigid apprenticeship. We will im-

rove the sklll of any engraver one hondeed per cent. and make

im master of the trade.  The demand For competent engravers
far exceeds the supply.

Send for handsome, Hlnstrated prospectus.

PAGE-DAVIS COMPANY,
Dept, 113, 90 Wabash Awve., Chicago

WATSON’S
—BOOKS

HAND-BOOK OF WIRING TABLES

For Are, Incandescent Lighting and
Maotor Circuits
By A. E. Warsox, Ph.D.. E. E.

This book gives a large number of Formulas,
Rules and Tables for Wiring, and is fully illus-
trated with diagrams. 1t also contains a large
amount of usefulinformation. Cleth, price, 7 5c.

HOW TO MAKE

Watson's How to Make a 50-Light Dynamo or 4 H.

P. Mulor, Postpaid, 50 cents
Watson's How to Meke « One H., P. Mulor or Dy-
namo. Postpaid, 50 eonfs.

( Bough castings for this machine, £10.00,)
Watson's How to Make a 1-4 H. P. Motor or Dy-

namo, FPostpaid, 50 cents.
{Rough castings for this machine, £3,756.)
Watson’s How to Make a 1-2 H, P. Motor or Iy-

namo. Postpaid, 50 cents.
{ Rough castings for this machine, $7.50.)
Watson's How fo Make an Alternating Current Dy-

namo or Mulor. Postpaid, 50 cents.
{ Rough castings for this machine, $7.50.)

BUBIER PUBLISHING COMPANY
Llix 3 LYNN, MASS., U. S. A. I
NEERING i
] . . _

A
et L5

= HAS PUT
THOUSANDS
tonished to rend QF DOLLARS
1
Ghﬁgﬁﬁiﬂﬁﬁtﬂ IN THE POCKETS
‘mable thousands to OF OUR STUDENTS

rmu.bla thniu vdlnn:]; tnd
ro ealories and poesitions. We
hel them do it. We can do the same
for you, Oourses in Flectrical Engines -
ing, Bieam and Mechanical Enginearing,
ectric Lighting, Railwaye, Telegraphy,
Machanienl Drawing, Dynamo 'Ton-
ders, Mntnng‘a@uishari ﬁliﬁ-:-t. Cuulma.
L LIETH L1 eh |15 i
FRELE ;v froe of chargs, with ot
Reference Library and o et of Electrienl Ap
parnius Write for our free Dlustrated book.
ELECTRICAL ENGINEER INSTITUTE

Dept. B, 240 AW. 234 Si., New Terk

¥Yon will be as-
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NOW IN PRESS
SPECIAL ADVANCE OFFER

Only $19.80 for the entire Set of 10 Volumes.

Regular price $60.00. 'We want to introduce the books quickly, and to
Those Who Order Now before they are ready for delivery, which will be
February 28th, we make this Special Advance Offer. See particulars below.

Cclopedla - Architecture, Carpentry.. Bulld

10 large volumes, richly bound in half-Turkey-red Morocco. 1,900 Illustrations—Full-page Flates,
Plans, Sections, etc. Ovwer 4,000 Pages, type cast especially for this work, clear and easily read. Fully
indexed for ready reference.

The entire work has been arranged and prepared by a staff of 20 practical Writers and Building
Experts. Each section written by an acknowledged autherity on the subject, among others James C.
Plant, Superintendent of Computing Division, Office of Supervising Architect, Washington, D. C., Walter
Loring Webb, Consulting Engineer and Expert on Reinforced Concrete, Fred T. Hodgson, author of
*"Modern Carpentry,” '‘The Steel Square”, etc. Each of the ten volumes is supplemented by test
questions, that the reader may test his knowledge of any given subject.

THE CROWNING ACHIEVEMENT OF A CORPS OF CONTEMPORARY EXPERTS.

Twenty Practical Writers and Building Experts have edited, prepared the various sections that
compose the work. Each division and subject being especially prepared by a regugmzed authont]r.
This is not a reprint nor a compilation from out-of-date English publications, it is

A NEW UP-TO-DATE WORK.

The most complete and comprehensive set of books on building ever published, containing fully 100€
more information than any heretofore ofiered to the public, Every Carpenter, Builder and Contractor
should have this work in his possession for it is the best to be had at any price.

OUR SPECIAL ADVANCE OFFER.

You The regular price of the Cyclopedia is 860,00, The books are now on the press and the A YEAR
yp first copies will be ready for delivery January $lst. In order to introduce them quickly we will

NEEDN'T make this Special Advance Offer of £10.80 for the SEE of 10 voluines, You needn’t pay a penny OF CON-

PAY A down, The bhooks will be sent you prepaid for b days' examination, If after careful inspection SULTA-
you find them not satisfactory, notify us and we will order them ba~k, paying earriage both ways.

PENNY If you want them send uz £2.00 (after yon get the books) and 22.00 a month until you have paid TION
£19.80, the Special Advance Price in full. If you order within 30 days, you will be entitled to one
DOWN year's free membership in the Consolting Department, composed of a corps of Expert Builders FREE

and Engineers, to which you may refer any perplexing question that comes up in your daily
work. Remember that you order the Cyelopedia of your own free will, without risking a penny
nor subjecting yourself to annoying calls, for we employ no agents, solicitors or collectors.

AMONG THE CHAPTERS ARE THE FOLLOWING:

Reinforced Concrete Construction, Cement, Testing, Stone Steel, General Principles, Practical
Applications, Centering, Finishing, Carpentry, Hardwood Finishing, Weood Carving, Stair Building,
Hand-railing, Superintendence, Estimating, Correct Measurements, Contracts, Specifications,
Strength of Materials, Law of Contract, Mechanical Drawing, Free-hand Drawing, Perspective
Drawing, Pen and Ink Rendering, Architectural Drawing, Foundations, Concretes, Mortors, Cements;
Masonry, Bricklaying, Excavating., Electric Wiring, Plumbing, Steam Fitting, Gas Fitting, Heating,
Ventilation, Cornice Work, Skylight Work, Roofing, Mill Work, Steel Square Froblems, Steel Con-
struction, Burglar Alarms, Door Bells.

All orders will be filled in the order of their receipt as fast as the books come from the bindery. Address

AMERICAN SCHOOL OF CORRESPONDENCE *****cesgs e




the Employer

weighs a man

Did you ever stop to think that your employer constantly weighs his men,
balancing one against the other?

Of two men, you and another, both equally faithful and energetic, the thing
that decides in your favor or against you is frafming.

The untrained man kicks the beam—weighs light; the traimed man out-
weighs him, always. He must be kept, promoted, pushed ahead.

The International Correspondence Schools are organized to give you
the training that makes you indispensable to your employer. During November last

year, [. C. S. training turned the scale in favor of 337 men, bringing them promotions
or increased salaries. It would have been easy for you to have been one of them.
Within the next month hundreds

more will be advanced as the result 1 Rovkkeeper 19 Civil Engineer

s & a 4 Hien ] 2il Knilding ('a
of I. C. S. training. Will you be one of :;:u:'tm::l‘ﬂrlur 31 Arehiter] Dratiaman
- . mw Card Wrlts 2 Arehbicet

them? You can be, without leaving 5 Windew Trimmer 28 Strmetursl Englnoer
3 § Commerninl Law 24 Bridge Enginrer

your home or present work. It makes ; !x'f'ﬁ'ﬁ"’f 25 Mining Engineer -

no difference where you live, what you 9 Chomaist ¥

10 Textiie Wil Supt. .

do, or how little you earn. i Metril i _+*International

Fill out the attached coupon and get 11 Meshanieal Drafiomar " Correspondence

the training on your side with which you 15 Eloetrie Tighting Supt. bt Schools,
must always outbalance your competitor. 11 Sarveror | " Box ST, SCRANTON, PA,
Secure the added weight with vour L Dlease expinin, without further
. # DDLIERTION On mi o OW 1 PRI
employer which enables you to demand N Tar a Tae i ey I

an advance and get it, position numbered ___
Facts are facts. You are being

weighed every day. Don’t be found

wanting! Fill out the coupon at once.

Act NOW!

F
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SCALDING WATER USED TO
KEEP TRACKS OPEN

In building the new railroad across
the Isthmus of Tehuantepee, engineers
encountered a difficulty not ineluded in
previous experience.  The new rtoad
extends from Salina Cruz on the Pa-
cific coast to Coatzacoaleos on the Gulf
of Mexico. The country traversed is
marvelously fertile and the tropical
growth sprang up faster than the con-
struction  work proceeded.  Boiling
water was used to check the vegetation
and a part of the maintenance of the
line consists in frequently scalding the
railway.

el ———

GERMAN MILITARY MOTOR CAR

The latest armored motor-car built
for the German army is illustrated be-
low. It carries one rulml-hm gun of
larger size than 1 any previous car,
The car was built from plans largely
designed by the German Emperor him-
self  Details of the outfit are kept
secret.

Kaiser's Own Plan

RUSSIAN ICE BOAT

The latest Russian ice boat is being
built along lines quite different from
the usual American type. The =ail is

‘““He Rides Stretched at Full Length™

comparatively small, and the operator
steers by means ol two rudders, one
fastened to each float, while he rides
stretched at full Inugth as seen |11 the
illustration.

COMMERCIAL VALUE OF
TECHNICAL EDUCATION

Germany leads the world in the gize
and excellence of its trade schools, and
it is these institutions which are largely
respongible for the high standard which
attaehes to the words “Made in Ger-
many.”  Canada, which is rapidly
developing manufactures, has caught
the spirit of technical instruetion and
the government has now signified its
intention to co-operate with resident
manufacturers in establishing trade
schools,
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The
Hwakening
of China

Mechanical Development in Ch

--Lofty Scaffold Erected in Repairing Building Destroyed by the

Boxers=-State Official in Automobiles=Native Enginemen==Modern Printing Machinery Operated

by Natives

Western ideas, customs and methods
are being adopted in China to an extent
and at a rate but little realized by the
rest of the world. Native Chinamen
are constructing and operating tele-
graph, telephone and railway lines
equal in results to the best Ruropean
gvstems. To the land where printing
was first an art have come the latest
and fastest American presses, which
are driven by electricity and worked by
natives. The automobile has ceased to
be a curiosity and become a utility.
The army is being instructed in the
most approved tactics of the world
powers. Kach month large numbers
of students in mechaniecs, engineering,
science, and art are returning to their
own land from all parts of the world
whither they have been sent to study
and learn, to become inztructors and
constructors of the New China.

—_———

CHIMNEY 506 FEET HIGH

The highest and largest chimney in
the world will be built for the smelting
works at Great Falls, Mont. It will be
506 ft. high with an inside diameter at
the top nf 50 ft.. and outside diameter
_at bottom of ¥5 ft. The chimney will

be of brick, cost $200,000 and weigh
over 16,000 tons, with a capacity of
4,000,000 cu. ft. of gases per minute.
The interior will be lined with acid-
proof brick laid in acid-proof mortar.

—_———y———

CEMENT CARGO TURNED TO
STONE'AT SEA

A straﬂge accident  befell the
“Socoa,” bound from a European port
with a “full cargo of cement for use in
rebuilding San Francisco. When off
the Lizard, near the stormy Cornwall
coast, the “Socoa™ struck a sharp point
of rock, which tore a large hole in the
hull and penetrated some distance.
The vessel .thus remained fastened as
if upon a pivot.

When the salvage crew arrived to
see about taking the “Socoa” from her
dangerous position, the men found that
water had entered the hold causing the
cement to set and fix itself around the
ragged rock penetrating the ship’s side.
The entire cargo has become as hard ag
stone and the ship is anchored to with-
stand the ages. Her rigging and upper
wooden works were dismantled, but

the hull remains fast to the roc];:
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SUCCESSFUL WORK OF HOME-MADE DITCHER

Seventy Rods of Big Trench Made Per Day With 48 Oxen-=Plow Turned Up-Side-
Down and Transported on Its Own Rollers

Six miles southeast of Greeley, Colo.,
a seepage ditch was made recently by
methods which smacked of those em-
ployed 50 years ago, but by means of
which the cost to the owner of the
ditch was only one-third as great as it
would have been had he emploved a
modern dredger in making it.

By the combined strength of 48 head
of oxen a wooden plow was dragged
through marshy land making a trench
3 {t. wide on the bottom, 8 ft. wide at
the top and two miles in length, into
which the seepage water was drained
and carried to the Platte river.

The oxen traveled on the firmest
ground in the marsh, which, however,
was hardly able to support the weight
of a man. Two big wooden steel cov-
ored :«-t:‘:|;1t!r¢ called a erab were :l]'["n.l.'ll
in the swamp and a wire cable, 1 1n. n
diameter, passed around the crab and
was paid out for several hundred feet,

P
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The cable then passed over a pulley
fastened on the front end of the
“ditcher” or plow and the other end of
the cable was attached to an evener, to
which the cattle in pairs were yoked
with chains. As the four dozen ani-
mals walked, the big plow ripped up
the sod at a great rate as it was
dragged up to the erab, which was then
moved ahead and the operation rc-
peated. Two heavy wheels are arranged
on the top of the erab and when neces-
sary to remove it from place to place
the crab is turned upside down and
pulled by oxen to the desired location.
A man sat on the plow to keep its big

Ditcher Up=Side=Down Being Drawn on its own Rollers



Completed Ditch

knives clear of debris and the outfit
dug 70 rods of ditch a day. The pic-
ture of the pluw shows it upmde down,
in which position it can be transported
from place to place on itz own rollers.
—— A ——————

HIGH-GRADE STEEL FROM
SCRAP IRON

Probably the greatest discovery that
has been made in the steel induostries
in recent years is the manufacture of
high-grade tool steel direct from ordi-
nary scrap iron by means of the elec-
tric furnace. In one of the steel works
in Germany the process has been in
operation since February, 1806, but
has until recently been kept a secret.

While the cost of materials for mak-
ing crucible steel is from $20 to $80 a
ton, the cost of the old serap and rub-
bish used for electric steel averages
only $12 a ton.

The rubbish is first melted in a tilt-
ing furnace or oven, constructed gimi-
larly to those ordinarily used in our
American smelting works, After being
thoroughly reduced to a fluid state it
18 p{]llr{‘{l and conveyved in a retort by
a traveling crane to the eleetric oven,
which has a capacity of from 14 to 2
tons. In this oven the necessary quan-
tities of carbon, manganese, chrome,
silicum, mnickel, tungstate. arsenical
iron, ete.,, are added, to produce any
kind or quality of steel desired. The
whole process of production takes from
2 to 2% hours.

Not only iz the electric process much
cheaper, but the electric steel surpasses
greatly that of any crucible steel ever
made, both in quality and chemical

POPULAR MECHANICS

purity. By this process the steel is
freed and kept clear of all gas and
bubbles, which has never been possible
by the old methods, Electric steel is
more easily worked because of its su-
perior purity, and permits the intro-
duction of from 20 to 30 per cent more
carbon than in the erucible steel. Tt
can be forged easier, is not easily af-
fected, like the erucible steel, by the
damngmg influence of nwrheatmcr it
is stronger and offers a much grenfer
resistance to wear and tear.

— e

NOVEL ROLLER GEAR FOR
MOTORCYCLES

Undoubtedly one of the most radical
changes that have been made in motor-
cyeles for the season of 1907 is the
entire elimination of the short motor
drive chain, that was most given to
stretch and wear. In its place there
has been substituted a roller gear drive
which iz simplicity itself—merely a
roller pinion gear aflixed to the drive
shaft of the motor and which engages
with a hardened steel gear wheel or
sprocket mounted on the countershaft
cup, the sprocket embodying the Indian
brass friction or r.:'nmpeumltmg rings,
which are of double the usual

sige,
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The roller pinion consists of fourteen
hardened steel rollers mounted on
hardened pins which are held in place
by one ring and so arranged that any
pin or roller may be replaced in no
time at all, Both the reller and its
engaging sprocket are enclosed in a

dust-proof gear case and continuously
run in an oil bath. As will be seen
from the acc companying photograph the
whole idea i= wonderfully simple and
well executed and presents a neat and
compact appearance without sacrificing
strength.

% Y Y -
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The above illustration shows one of

the three-wheeled delivery motor cars used by

the Ewvening Mews, London, for the rapid distribution of its papers about the city.

ELECTRICITY FOR SURGICAL
OPERATIONS
Dr. Tuffler, of the Beaujon Hospital,
Paris, announces a successful use of
clectricity in producing a sleep ol
insensibility, which ean be maintained,
and in the administration of which the
heart ix not affected. He is hopeful it
will do awav with anestheties.
—_———————

SMELLING FOR A LIVING

A new oceupation has been developed
in London and already 1z being sue-
cessfully worked. The requirement is
a sensitive sense of smell, and a little
practise makes the detector quite pro-
ficient. He inspects the gas pipes and
fixtures of a building and charges 18
cents for each leak he discovers. Some
of the men earn $15 per week.

INTERLOCKING STEEL SHEET
PILING

The latest thing in steel sheet piling
for cofferdams, caissons and founda-
tion work 1s a modified form of I-beam
the flanges of which interlock with
each other. Piles with web 1-in. thick

weigh 40 1b. per square foot. A hole
£ Imm-lml in the end of each pile for
the insertion of a hook in pulling the
pile out if desired.
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No army or city fire department has
a better organization than the wreck-
clearing crew of a large railroad sys-
tem. In these days a small number of
men are required as compared with a
few years ago, for a few experts with
steam erancs can do in one hour what
formerly required 50 or 100 men an
entire day. The crew are given other
work, but not far from the wrecking
car in which steam is kept up con-
stantly: and a call to go out can

— .

usually be responded to in 15 minutes
during the day or 30 minutes at night.
The train usually consists of one loco-
motive and four“cars: the crane car,
one for ropes, tackle and tools, one
with extra trucks, and the boarding car
equipped with kitchen and dining
room and constantly stocked with food
supplies, not only to serve itz own
crew but a large additional foree if
necessary. A modern wrecking crane
will lift from 75 to 100 tons.

KNOCK-DOWN BARRELS

At last a practical knock-down barrel
is available, and they are now being
made in large quantities and shipped
to the West Indies and Central Amer-
ica. They will return filled with pine-
apples, bananas, other tropical fruits
and vegetables. The barrels are regu-
lar size but first made in longitudinal
halves, in which shape they are
“nested” for shipment, the parts of 10

barrels oceupyving only the space re-
quired for one barrel when erected.
The barrel iz preferred for shipping
hecause one man can roll one where
two men are required to lift a box
containing the same weight.

The illustrations from the American
Exporter show the process of assemb-
ling the parts, which can be done with
cheap labor.

Fig. 1—Setting up the two Halves, Fig. 2—Clamping the Barrel Together. Fig. 3—Making the Bu-=
lap Hoop and Nailing the Barrel Together. Fig. 4—Barrels Nested for Shipment. Three v &
Bundle. Fig. 5—Form for Nailing Barrels Together.
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SEA ANCHORS FOR COLLIERS

[Extracted from a paper by Spencer Miller, read

before the Sockety of Naval Architects nod
Marine Enpineers, |

Coaling a battleship at sea is one of
the achievements of recent years, and
means o great deal more than the

209

New Sea Anchor at Left==01d Type Sea Anchor at Upper Right=-Collier in Tow of Battleship
which is Coaling in Mid=Ocean==Collier has her Sea Anchor out

average reader would suppose. With-
out fuel these sea-monsters are more
Lelpless than the elumsiest little fishing
smack, and would immediately fall an
easy victim to the enemy. The time
spent and the fuel consumed in making
a coaling port and returning to her
former station might easily spell de-
feat ; hence great coal ships now accom-
pany all naval fleets in times of active
=ervice.

As the two vessels eannot make fast
to each other on the high seas a system
of aerial tramway has been used to
convey the coal in bags or buckets from
one ship to the other. This is accom-
plished by means of immense towing
lines from stern of battleship to bow
of collier, while the cableway leads
from the mastheads. To keep the eable-
W a%' taut a wire rope is passed from the
collier’s foretopmast to maintopmast,
and then over the stern for 1,700 ft.
At the end is fastened one or two sea-
anchors as required. These sea-anchors

are from 5 ft. to 9 ft. in diameter at
the mouth and taper to a point. They
are really great canvas bags with suf-
ficient cork attached to float them ; and
exert a pull ranging from 102 Ib. for
a b-ft. anchor at a speed of 1 mile per
hour up to 65,240 lb. for a 9-ft. anchor
at 14 miles. An anchor pull of 12,500
Ib. is required to support buckets car-
rving 1-ton loads.

What is termed the new or multi-
plane sea-anchor seems likely to super-
sede the conical, which has a faculty of
diving, turning and getting all “balled
up” at the most inopportune moment.
The new anchor consistz of five 4-ft.
canvas squares, weighs 325 1b., exerts
a straight and steady pull, is easily
launched 2nd recovered, and altogether
is much better behaved,

—_————

A perfeet vacuum is a perfeet insu-
lator, although a partial vacuum con-
duets electricity much better than air
at atmospheric pressure.
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WHAT SPEED COSTS

In order for the big Cunard liners
to gain their 1} knots greater speed
than the “Kaiser Wilhelm II's,” Ger-
many’s fastest ship, necessitated the

following extra equipment: Six boil-
ers, 68 furnaces, over 52,000 sq. ft.
of heating surface and the develop-
ment of 30,000 additional horsepower.
The increase in dimensions necessary
is: Length, 78} ft.; breadth, 16 ft.;
depth, 4 ft.; displacement, 12,000 tons.
The use of turbines, however, elimi-
nates many difficulties.

— i

WATERWAY MONTREAL TO
NEW YORK

A Canadian company with $8,000.-
000 capital proposes to join an Amer-
ican company in establishing an all
water roue between Montreal and
New York eity. In connection with
this work the Canadian company plang
a 100,000-hp. power plant to utilize a
water power near Montreal.
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THE WEIGHT OF A CROWD

French and American engineers dif-
fer in their estimate of the factor of
safety in public halls and other con-
structions to he oceupied by standing
crowds. Prof. John-
son, of Harvard, in
1904 estimated the
maximum load at
160 1b. per square
foot.

In the discussion
of two years past,
experts of several
countries placed the
weight at widely dif-
ferent figures, rang-
ing all the way from
40 1b. to 1431 1b.
per square foot. This
led Prof. Johnson to
make additional ex-
periments, which he
did by congtructing
il “’f]l"ll!l'l'l case "ﬁ'i{h
a floor area of 36.25
s ft. The compart-
ment rested on scales
for accurately weigh-
ing the loads, The

four illustrations
zhow: Fig. 1, 10

persons weighing 1,462 1h.; Fig. 2, 20
persons weighing 2,915 1b.: Fig. 3, 37
persons weighmng 5,372 1b. In Fig. 4
are 40 persons crowded into the same
gpace with a total weight of 5,800 1h.,
and presents a condition such as com-
monly occurs when great erowids
gather, as on the oceasion of parades,
or in those portions of halls where
standing room is allowed.

» —

At present no builder would think
of erecting a residence for sale with-
out hardwood floors. The rapidly ad-
vancing price of hard wood, however,
and the constant labor necessary to
keep such floors presentable are likely
to greatly reduce its use. In many
banks, offices and public places the
hardwood floors are being covered
with linoleum.
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BRINGING DOWN A 165-FT. STACK

Cenrisay of Howry Basiaie & Hons

Three Stages of the Falling Chimney

The 165-ft. brick stack which 30
years ago was the tallest structure in
Milwaukee was recently razed fo make
room for a new plant. The stack
weighed 505 tons, contained 184,000
brick and waz 10 ft. 6 in. square at the
base. On account of boiler rooms and
other buildings on three sides it was
necessary to drop the stack within a
comparatively narrow space, and to tear
down from the top meant loss of the
bricks.

The chimney was first undermined

on one side, 20 jacks heing placed to
support the load, then the jacks were
removed one at a time and oak timbers
substituted with a greased-skidway at
the bottom. When all was ready a
cable and windlass withdrew the skid.
The stack remained intact for one-
third the distance to the ground, as
seen in the second view, then broke off
about 40 ft. from the top, as shown in
the right hand view:; the upper sec-
tion struck the ground perceptibly later
than the lower section.

—_— - ——

TARRED GRAVEL FOR ROADS

A new elastic road covering is being
tested in Switzerland with gratif‘,’ing
results, it is said. Fine gravel is freed
of all carthv matter; then, in a special
machine, heated and every particle
coated with tar. Tt is then put up in
heaps and left for from eight to ten
weeks, fermentation oecurring in the
meantime, causing the tar fo prenetrate

the pores of the stone. This macadam
is put on the roads in dry weather,
uging no water in smoothing it down
with steam rollers and observing great
cleanliness in handling it. For 28 bu.
of gravel only 44 Ib. of tar is required,
A road was tested with a six-horse
wagon, loaded with ten tons. to the
satisfaction of all eoncerned.
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Wireless Telephonic Communication has been held between Berlin and
Nauen, Germany, a distance of 24 miles. It is said that the conversation was
perfectly intelligible and also, that the field of successful operation will be
Ulimitable. A microphone was used in connection with wireless telegraphy
apparatus.

Search for the North Pole will again be undertaken by Commander
Robert k. Peary, he says, but this time he will direct the expedition from the
ship or winter quarters, at the north end of Grant Land, sending out sledge
parties to cover the intervening 450 miles to the Pole.

The English Channel Tunnel is the next great engineering work in
prospeet. A bill providing for a submarine railway, lighted and operated by
electricity, between Dover, England, and the French shore will be brought
up before the British parliament at its next session. The project involves an
expenditure of $80,000,000,

Milk Bottle Exchange.—)Milkmen frequently get hottles helonging to
other dealers than their own. At the exchange the milkman receives one cent
apiece for these bottles and may obtain his own company’s bottles at two cents
each.

Engineering Needed at Cormell.—1t seems a surprising though sad
commentary that a club house coeting half a million dollars, and oecupied by
embryo engineers, should burn and cause the death of seven men. While
these students were passing severe examinations on tensile strengths of beams,
and safety factors in bridges, many of them were glecping in a fire trap.

Motor Trucks in St. Bernard Pass.—The monks of the famons St.
Bernard Pass now use motor trucks instead of doges and horses, as of old, to
bring their supplies from the valley to the monastery on the mountain heights
above the snow line. The authorities, however, fearing the autos may scare
horges on the narrow pass, have ordered the monks to hiteh horses to their cars.

Christmas Gold Coins.—The demand for gold eoins is so great at
Christmas time that the government mints are busy weeks ahead of time pre-
paring for it. Many persons send gold coins as gifts and many firms pay off in
gold at that time. FEagles, five-dollar and two and a half-dollar pieces are called
for most.

The Manufacture of Real Diamonds as claimed by a French chemist
consists of packing pure iron and pure charcoal in a carbon crucible, heating it
in an electric furnace to Y00° F., then plunging the erucible into cold water. The
outer surface of the mass solidifies first and by the process of solidification of the
liquid iron within, the carbon is squeezed out like water and erystallizes into
diamonds.

Cape Cod Canal.—At last a short cut from Boston to New York by water
seems probable. The project is to cut a canal from Buzzard’s Bay on the south
to Barnstable Bay on the north, a distance of eight miles. The channel would
be 125 ft. wide at the bottom, 250 ft. wide at the top, with a depth of 25 ft. at
low water. The canal will take three vears to build, cost $10,000,000 and shorten
the outside water route from Boston to New York by 120 miles, or about six hours.

Railroad Accidents and Operation.—The accidents to pastenger trains
during the past few weeks in which two disasters alone cost over 100 lives, em-
phasize the force of our statement in a recent issne. We quoted from sources
which cannot be questioned, that the percentage of fatalities is more than twice
as large as ten years ago. In the two big wrecks recently, had steel coaches
instead of ilimsy wooden shells been used the number of killed would certainly
have been greatly reduced.
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BIG FIREPROOF HOTEL BUILT OF CONCRETE

A 12-story fireproof
hotel hag been built at
Atlantie City in which
no wood is used except
for part of the interior
finishing ; the strue-
ture proper is con-
erete, tile and steel.

The first pile for
the foundations was
driven on September
10th and on December
15th the concrete roof
was completed.  The
framework 1= strue-
tural steel and the
walls and floors are
reinforeed concrete. A
concrete dome three
stories high surmounts
the building.

In the work, rapid-
ity of construction,
economy, exterior ap-
pearance, fireproofness
and the avoidance of
undue noize were ime-
portant considerations.
These were believed to
be well met by the
combination of rein-
forced econcrete and

hollow tile construe-
tion. Built of Steel and Concrete

Courtosy Trussed Concrete Stesl Co.

MOTOR CAR FOR ARMY TELEGRAPH CONSTRUCTION

The signal zervice of the Aunstrian
army have adopted a 3-wheel motor
car for emergency telegraph and tele-
phone construction. One man operates
tlhe car while the other feeds out the
wire from a reel fastened in front of
him. A pole with a U-shaped guide at
the end is used to raise the wire or
when held horizontally deposits  the
wire along the side of the road. The
system is said fo enable a more rapid
construction of lines than has ever
been attained in any other way. Stringing Wire
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INGENIOUS SHOP-=LIFTING APPARATUS

Book with Spaces for Jewels=-Dummy Hand Bag with Secret Compartment--Oarters with Goods
Hung on Hooks

The art of the shop-lifter has been
reduced to a science in which many
mechanical devices are employed to
facilitate the work and conceal the
stolen goods. The London police re-
cently made an arrest of a female
expert who was literally covered from
head to foot with evidences of theft,
and without any one of the several
dozen articles heing visible to the keen-
eved store detectives.

In her hair were valuable pieces of
small jewelry; under the skirt was a
well filled bag easily reached through a
false pocket; a book earried under the
arm had been prepared with spaces to
hold rings and gems; a dummy hand

satchel had a trap door at one end held
shut by means of a spring. IHer garters
were  sewod with spring hooks and
clasps for hanging various articles: a
slit in the skirt enabled easy access,
while a piece of wax attached to the
sole of the shoe next the heel enabled
the picking up of jewelry after it was
dropped to the floor. What appearcd
to be an innocent cuff ornament was
really a spring-clip that dexterously
picked up articles on the show case
while the hand was in full view. On
the person of the shop-lifter deseribed
were found 47 artieles having a total
value of several hundred dollars—the
result of one day’s operations.

THE

Cherbourg. Some 60

were no worse ls surprising.

“KAISER WILHELM DER GROSSE' after the collision with the “Orinoco' off
sq. yds. of the “Kaiser Wilhelm’s'' bow were torn away, the damage
amounting to $200,000. Five passengers were killed and one injured.

That the results
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QUARRYING MARBLE IN GEORGIA

Georgia marbles are being used in
all parts of our own country as well
as exported to Europe and Canada.
The yearly prodvction of these works
is very large, a single quarry taking

J_ A L.F

M [
L

Quarry from which marble bas been removed toa depth of 175 11,
to the hill by the Swivel Head Channelers.

bave been cut back into

out as high az 500,000 ecu. ft. The
marble iz cut by means of stone chan-
neling machines, gadders and rock
drills. Machines of latest improvement
have eut as high as 21 ft. 8 in. in 20

Coariey Eullisman Meby Ga,

Note the manner in which the corner and aldes
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minutes, which would be at a rate of
650 sq. ft. in a 10-hour day. For
ordinary machines, however, 80 to 90
ft. is considered a good day’s work of
73 hours,

Frequently the high grade marble

MECHANICS

extends under a hill with cheaper stone
overlaying. In such cases the practice
is to cut back into the hill as the exca-
vation grows deeper, leaving an over-
hanging wall such as is shown in the
illustration.

— - —

AFRICA PROMISES GREATEST ELECTRICAL UNDER-
TAKING EVER ATTEMPTED

Transmission 600 Miles at 150,000 Volts Planned

Darkest Africa will soon become the
lightest place in the world if the stu-
pendous undertaking now planned is
carricd out. The Victoria Falls on
the Zambesi have a breadth of 5,400
ft. and a drop of 330 ft., with millions
of horsepower going to waste daily as
the waters plunge into the gorge below.

The plan iz a daring one and con-
templates long distance transmission of
600 miles, which is nearly four times
the longest fransmission line at pres-
ent, with a voltage of 150,000 carried
on bare cables, The present chief mar-
ket for power would be Johanneshurg.

The initial construction contem-
plates a power house of 50,000 hp. at
Itjm bottom of the gorge just below the
alls,

When the local agents of the Zam-
besi power company in Chicago and
other large American cities are selling

current transmitted by wireless from
Victoria Falls it will cause no greater
wonder then than wireless telegraph
does now ; and the power transmission
is really a more likely accomplishment
than the telephone seemed not many
years ago,
—_———

HOLLAND’S HARMLESS SUBMA-

RINE

Holland, the well known authority
on submarines, announces his expecta-
tion to shortly complete plans for a
new craft which will not be a de-
stroyer but will win by putting a vessel
out of commission without loss of per-
haps a single life. He Jeclares it “will
be the real thing in submarines, and
the chief instrument in doing away
with wars.” All of which has a very
pleasing and Utopian sound.

o
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STEEL PASSENGER CARS BOUND TO COME

“It is true that present passenger coaches are somewhat longer and much
heavier, and will resist impacts that would have wrecked cars built ten or fifteen
years ago. At is true, also, that they are operated al much higher speeds, and
while ol may seem a broad stalement, our average passenger coach today is rela-
tively mo stronger than the cars of our forefathers. 1f this is doubted a perusal
of the newspaper rveports of a few wrecks in late years will suffice. For high-
speed ser f‘LfP it is practically essential lo use a steel car, if the mfp y of the
passengers is desired. The splinters from the old wooden warships in time of
action killed more men than the cannon balls. We have been over the Spanish
fleet scare for some years and do notl cxpeet anyone to fire 13-in, shells at our
cars, yel in a collision the conditions are not dissimilar. The force of impact
will splinter the sills, posts and side plates, and a passenger caught in the wreck-
age has not mueh chanee, particularly with the addition of fire. In the steel car
the passengers may suffer contusions, but these are cheaper, from a claim de-
partment standpoint than an amputated limb. Aside from the question of acci-
dents, steel passenger cars should be a good investment. The repairs are less;
the life much longer: and the cost and weight of a steel passenger coach very
near that of a wooden car bwilt fo the same specifications.”—J. F. MacEnulty
before the New FEngland Railway Club.

Steel Passenger Car After Wreck—Note Its Good Condition

Steel freight ears have now been in use about eight years. Of 225,000
freight cars ordered from nine of the car builders in 1895, two-thirds were stw!
'Tiw steel freight car was first built to enable the carrying of loads unsafe i
cars construeted of wood. Seon it was found the repairs were greatly less th.m
on wooden ears, and that a steel car could go in a wreck and be upaum] for $50
which would have absolutely destroved a wooden car.

One instance will illustrate this point: Several cars, each containing 50
tons of ore, ran three miles down a 4 per cent grade, and with the engine jumped
over the end of a switch-back, the ears and engine going by actual measurement
422 {t. before striking the ground; the point of “contact was frozen ground,
the drop being 53 ft. from track level. The engine and cars then rolled 516 It.
The cost of repairing the bodies of these seven cars was only $350 each. A
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wooden car under similar circumstances would have been nothing but kindling
wood, There would have been the usual bonfire to recover a few dollars™ worth
of truss rods, grab irons, ete.

A wooden passenger coach today may be likened to a man-of-war of a
century ago, when the flying splinters killed more men than bullets and cannon
balls. The battleship of today is planned to avoid the use of wood wherever
possible, and when one goes into action the decks are cleared of everything which
can possibly be removed.

In the wrecks of paﬁ-ﬁenger trains of the past few years, the greatest loss of
life has not been from cars rolling down high embankments, nor going through
bridges to a watery death; but on level ground, where the helpless vietims have
been burned to death before the evez of lookers-on, who were helpless to
render aid.

How much longer will this condition be allowed to continue?

PN
e

NEW CONCRETE BASE FOR the rail was literally fastened as solid
RAILS as a rock.
An adaptation of this system is de-
For several yvears past many street sc ribed in Munieipal ],ngmeermg The
railways in England have laid their longitudinal concrete base is used, but
rails in longitudinal beams of concrete at frequent and regular intervals
instead of on wood cross-ties. The square holes are left in the top. Into
gzame method was also used in Detroit  these holes, blocks made of hard burned
to some extent. In both cases the base vitrified clay are inserted, the top of
of the rail was embedded in the con- the block Ir-.“mlr "rmnul to fit the
crete while soft and when it hardened Dbase of the rm] and hold it. Blocks
of wood may be substituted and the
rail spiked as on a cross-tie. After
the rail i= in place tar is poured to fill
the cracks and prevent the admission
of water.

—_——————

GLASSLESS GOGGLES

(ilassless goggles for automobilists
is the very latest in the novelty line,
a French eve specialist having hit upon
the idea in eye protection which, it is
claimed, will eliminate the disadvan-
tages of the present type. Instead of
glass the lenses are made of thin sheets
of =steel, in each of which are three
narrow slits, one being cut horizon-
tally, intersected mear the nose by a
perpendicular slit, the junection of the
two slits forming a right angle. Be-
low the horizontal slit is another slit,
which is cut a slant toward the outside
of the lens. The efficiency of these
slits is based upon the scientific prin-
ciple that an opening of a small diam-
eter has the same effect upon the lum-
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inous rays as the central point of a con-
vex lens. If the eye is placed near to
the opening the angle taken in is very

(ilassless Goggles

large and proportionate to the diameter
of the opening. The vision obtained
through the slits is claimed to be
brighter and sharper than through or-
dinary goggles, while blurred sight
cauged by rain, mud, dust and steam,
iz entirely eliminated. It also is im-
possible for flying stones to break
them as with goggles with glass lenses.
From a medieal point of view the new
goggles prevent swelling and conjunc-
tivitis,

A NEW DETACHABLE SPROCKET

CHAIN

The illustration shows the evolution
of a new detachable sprocket chain,
which is so designed that it can be
izade from flat stock by punching and
formipg in a single machine. The
stock enters the machine from one side
in the form of a long steel ribbon and
emerges from the opposite side in the
form of finished chain, ready for hard-
ening. As the chain leaves the ma-
chine it is automatically wound on a
large reel, controlled by an ingenious
feed mechanism, which winds the
chain as fast as it is made,

219

ELECTRIC ROAD BUILT IN A
NIGHT

In a frantic effort to get an electric
line 2,000 ft. long in operation before
an injunction could be issued, a street
railway company in Cleveland con-
structed the most unique trollev line
ever seen.

The track was laid on top of the
pavement, no ties being used, and the
rails held in place by iron braces, To
dig holes and erect trolley poles would

A Mushroom Track

have required several days, =0 4 by 6-
in. planks built in the form of a gal-
lows were used for poles,  The bottom
of the “pole” rested i a barrel of
cinders and each pole was tied and
guyed to a wagon loaded with stone or
sand. The scheme was clever, but the
injunction arrived just in time to put
the road out of business before the first
car could be run. There were four
other tracks already on the same street.

MNew Detachable Sprocket Chain
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LEANING SKYSCRAPERS

Consternation prevailed for a time
recently among the hundreds of occu-
pants of a Chicago skyscraper when
the discovery was announced that the
17-story structure was 14 in. out of
plumb. Fears were allayed by the eity
building department’s statement that
the structure had heen in that condi-
tion for months.

Inquiry discloged the fact that not a
gkyseraper in Chicago which is a vear
or more old but is more or less out of
plumb owing to the yielding character
of the earth un{lmhmw the citv. An
inspection is made every two months
and records carefully tabulated by city
Imepectors,

e s

UTILITY OF THE SEISMOGRAPH

The seismograph, that intensely sen-
gitive recorder of vibrations in the
earth’s crust announced in many wide-
lv remote parts of the world a recent
carthquake in Chile, hours in advance
of any telegraphie news,  These records
are extremely interesting, and valuable
as a matter of history, but have not
thus far been of any particular utility.

The director of the ohservatory at
Laibach, Austria, now suggests a very
practical use, He calls attention fo
the fact that the roof of the Charing
(Cross railway station fell without
warning the day after the observatory
in his charge reported a great earth-
quake; and he recommends that here-
after when severe shocks are recorded
that examination he promptly made of
all large buildings which might he
affected by the disturbance.

-
&

1907 MOTOR BOAT RACE

The racing event for motor hoats
this year will be the long distance race
from New York to Bermuda, a dis-
tance of TYR8 miles, The start will he
on June 8 under the auspices of the
Motor Boat Club of America. Boats
must not be less than 39 ft. length nor
more than 60 ft.: carry a small sail,
five men and stores for 30 days,
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THE 40 STYLES OF CHAIRS

There are 40 distinet styles of chairs
embracing the period {from 3000 B. C.
to 1900 A. D.—nearly 7.000 vears. Of
all the millions of chairs made during
the eenturies, each one can be classi-
fiedd under one or more of the 40 gen-
eral styles shown in the chart. This
chart was compiled by the editor of
Decorative Furniture.  The Colonial
does not appear on the chart because
it classifies under the Jacobean and
nﬂwr stvles. A condensed key to the

hart follows :

Egyptian.—3000 B, C. to 600 B. C. Scems
to have been derived largely from the Early
Asian, It influenced Assyrian and G eek
decorations, and was vEed as a motif in =ome
French Empire decoration. Not used in its
entirety except for lodge rooms, ete.

Greclan.—700 B. C. to 200 B. C. Influenced
by Egvptian and Assyrian stvlez. It had a
progressive growth through the Dorie, loa‘e
and Corinthian periods. It influenced the
Roman style and the Pompelan, and all the
Renaissance styles, and all stvies following
the Renaissance, and is still the most im-
portant factor in decorations today,

Roman.—7f530 B. C. to 450 A. D. Rome took
her art entirely from Greece, and the Homan
iz purely & Greek development, The Homan
gtyle “revived” in the Henalssance, and [
this way is still a prominent factor in mol-
ern decoration.

Pompeian.—100 B. C. to 79 A. D. 8amne-
times called the Grecian-Roman style, wh ea
well describes its components, The style we
know ss Greek was the Greek as used in
public structures. The Pompeian s our best
idea of Greek domestic decoration. Pompeil
was long buried. but when rediscovered it
promptly inffuenced all Buropean stvies, in-
cluding Louig XVI, and the various Georgla
styles.

Byzantine.—300 A. D. to 1450 A. D. The
“Rastern Roman' style, originating in the
removal of the ecapital of the Roman Empir:
to Constantinople (then ealled Byzaotiom).
It is o combination of Persian and Romnan.
It influenced the varions Moorish, Saracente
and other Mohammedan styles,

Gothic.—1100 to 1550. It had nothing to do
with the Goths=. but was a local European
outgrowth of the Romanesque, It spread all
over Furope, and reached its climax of de-
velopment about 1550, It was on the Gothie
ponstruction that the Northern European an-d
English Henalssance #tyles were grafted to
form such styviles as the Elizabethan, ete.

Moorish.—700 to 1600. The various Mohaim-
medan stvles can all be traced to the anci nt
Perzian through the Byzantine, The Moorish
or Moresque was the form taken by the Mo-
hammedans in Spain.

Indian.—2000 B. C. to 1906 A. D. The East
Indian stvle is almost composzite. ag expected
of one with a growth of nearly 4 000 yvears,
It haz been Influenced repeatedly by ouiside
forces and wvarious rellgious Invasions, and

hasg, In turn, influenced other far Eastern
stvles,
Chinese.—3500 B. €. ta 1906 A. D. Ano‘her

of the ancient styles. It had a continuous
growth up to 220 B. C., since when it has
not changed much, It has influenced Weat-
ern stvies, asz in the Chippendale, Quecen
Anne, ete,
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RENAISSANC
ITALIAN 15th Century

RENAISSANCE
ITALIAN 1o6th Century

DUTCH RENAIS CE. |[GERMAN RENAIS'CE

RANCOIS 1 HENRI 11

Japanese.—1200 B. C. to 1906 A. D. A style
probably springing originally from China, but
now absolutely distinet. It has influenced
recent art in Europe and America, especially
the “New Art" styles.

Italian Gothle.—1100 to 1500. The Italian
Gathic differs from the Buropean and English
Gothie in clinging more clogely to the Ro-
manesque-Byzantine originals.

Tudor.—1485 to 1558. The earliest entry of
the Renaissance into England, An applica-
tion of Renalssanee to the Gothie founda-
tions. Its growth was Into the Ellzabethan.

Italian Renalssance, Fifteenth Century—
1400 to 1500. ‘The bhirth century of the Re-
naissance, A secking for revival of the old
Roman and Greeck decorative and construc-
tive forms,
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SHERATON

-

L'ART NOUVEAU

|~}

MODERN AUSTEIAN

ART

SCOTCH NEW

MISSION

ARTS & CRAFTS

Itallan Renaissance,
1500 to 1600.
of detail

and more freedom

Sixteenth Century—

A period of greater elaboration

from actual

Greek and Roman models,
Italian Renalssance, Seventeenth Centurr—
on

1600 to 1700,

The period of great eiaborat

and beginning of recklesa ornamentation.,
Spanish Renaissance.—1500 to 1700. A va-

riation of the Renaissance splirit caused by
the combination of three distinct styvles—the
Renalssance as Known in Italy, the Gothic
and the Moorish. In furniture the Spanish
Renaissance iz almost identical with the
Flemish, which it influenced.

Dutch Renaissance.—1500 to 1700. A style
influenced alternately by the French and the
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Spanish. This style and the Flemish had a
strong influence on the English William and
Mary and Queen Anne styles, and especially
on the Jacobean.

German Renaissance.—1550 to 1700. A style
introduced by Germans who had gone to
Italy to study. It was a heavy treatment of
the Renaissance spirit, and merged into the
German Barogue about 1700,

Francis 1.—1515 to 1548, The introductory

eriod when the Italian Renalssance found
ootheld in France, It is almost purely Ital-
fan, and was the forerunner of the Henri IL

Henri 11,—1549 to 1610. In thiz the French
Renaissance became differentiated from the
Italian, assuming traits that were specificaliy
French and that were emphasized in the
next period.

Louis XI1.—1616 to 1643, A typically
French style, in which but few traces of its

derivation from the Italian remained, It was
followed by the Louis XTIV,
Elizabethan,—1558 to 16J3. A compound

styvle containing traces of the Gothie, much
of the Tudor, some Dutch, Flemish and a
little Italian. Especially neted for its fine
wood carving. i

Jacobean,—1603 to 1689, "The English pe-
riod immediately following the Elizabethan,
and in most respects qguite similar, The
Duteh influence was, however, more promi-
nent. The Cromwellian, which iz included in
this period, was identical with it.

William and Mary.—1689 to 1702, More
Duteh infuences.  All furniture lighter and
better suited to domestic purposes.

Queen Anne.—1702 to 1714, Increasing
Duteh influence. Jacobean influence finally
disearded, Chinese influence largely present

Louis XIV.—1643 to 1716. The greatest
French styvle. An entirely French création.
marked by elegance and dignity. Toward
the end of the period it softened into the
early Rococo,

Georglan.—1714 to 1820. A direct outgrowth
of the Queen Anne, tempered by the prevail-
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ing I'rench styles. It includes Chippendale,
Hepplewhite and Sheraton, but these taree
great cabinetmakers were sufficiently distinct
from the average Georgian to be worthy sep-
arate classification.

Chippendale.—1754 to 1800. The greatest
English cabinet stvle. Fased on the Queen
Anne, but drawing largely from the Rocoen,
Chinese and Gothic, he produced ihree cis-
tinet tyvpes, viz.: French Chippendale, Chi-
nese Chippendale and Gothie Chippendale.
The last is a negligible guantity,

Louis XWV.—1715 to 1774, The Rococo pe-
riod, The result of the efforts of French
designers to enliven the Louls XIV, and Lo
evolve a new style out of one that had
reached its logical climax.

Hepplewhite. — 1775 to 1800. Succecded
Chippendale as the popular English cabinet-
maker. By many he is considered his supe-
rior. His work iz notable for a charming
delicacy of line and design,

Louis XWVI1.—1774 to 1793. The French
ztyvle based on a revival of Greek forms, aad
influenced by the discovery of the ruins of
Pompeil,

Sheraton.—1775 to 1800. A fellow cabinet-
maker, working at same time as Hepple-
white. One of the Colonial styles (Georgian).

R. & J. Adam.—1762 to 1800. Fathers of
an English classic revival, Much like the
French Loniz XVI and Empire styles in
many respects,

Empire.—1804 to 1814. The s=tvie created
during the Empire of Napoleon [. Derived
from classic Homan suggestions, with some
Greek and Egyptian influences.

MNew Arts.—1900 to date. These are va-
rious worthy attempts by the designers of
various nations to create a new style. Some
of the results are good, and they are apt to
be like the *little girl who had a little curl
that hung in the middle of her forehead.” in
that “when they are good they are very,
very good, but when they are bad they are
horrid."

2t
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STERN WHEEL CRUISER

With a draft of only 10 in. the
48-ft. cruizer illustrated affords cruis-
ing facilities unusual in shallow-water
boats. The beam is 10 ft. and the head
room in the cabins iz 6 ft. 3 in. The

main cabin finished in California red-
wood divides into two commodious
sleeping rooms by means of eurtains.
The berths are made up from the seats,
A fresh water tank containing 80 gal.
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is carried forward with a large ice box.

The motors are double ¢ylinder 5 in.
by 5 in., driving two paddle wheels of
5 ft. diameter; paddle wheels are inde-
pendent of each other and reverse. The
boat will ride a fairly heavy sea, but
was built*for cruising in rivers and
into lakes where weeds would render a

propeller inoperative.
—e

STEEL FORM FOR CONDUITS

A recent invention calculated to ex-
pedite the construetion of eoncrete con-
duits is called the collapsible steel cen-
tering. It consists of plates of sheet
steel bent to form the exact size of the
conduit or sewer which is to be built.
Stee]l rods brace the form while the
concrete is poured and setting: then

Sectlon of Form

the turnbuckles are unscrewed and the
form taken down and moved away.
Fifty lineal feet are sufficient to keep
the work gmng

SEA SALT STDPS STREET DUST

Salt extracted from sea water has
been recommended by a Bordeaux
chemist for laving rcad dust. The sea
water is placed in great shallow
troughs and evaporated by the sun’s
action. The different salts crystallize
in order of insolubility, chloride of so-
dium being the first to separate, while
the others, more soluble, accumulate in
the remaining water.

POPULAR MECHANICS

A few quarts of this “mother sea
water” are used to a ton of ordinary
water for sprinkling roads. The sea
salt absorbs the moisture from the at-
mosphere, thus dampening the dust.
The method would be inexpensive and
practicable for places not far from the
£ed.

S/ SR —

OUR 20,000-TON BATTLESHIP

Ten designs were submitted by
builders and one was prepared by the
Bureau of Construction for the pro-
posed 20,000-ton battleship; Secretary
Bonaparte has recommended to con-
gress the department’s own plan. Com-
parison naturally will be made with
the “Dreadnaught,” which shows our
new battleship to be 10 ft. longer—
510 ft.—3 ft. more beam and 2.000
tons greater displacement: coal capac-
ity is 400 tons less, equipment of 12-in.
gung is the same, but the armor belt
extends farther forward and aft.

PO
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NEW RAILWAY EQUIPMENT IN
1906

New railway equipment ordered dur-
ing 1906 was a little less than the pre-
vious year but makes a good showing.
The Ralluav Age compiles the follow-

ing figures:
Iﬂﬁnnmtives ................. 0,642
Pagsenger Carf........eoviseisas 3,402
Freight e0¥8 . ...vvimsmmmvens 310,805
Miles track built.............. 6,067
Texas built the most track, 701

miles, and Massachusetts the least, 4}
miles.
—— i

LAUNCH EARNS $600,000 A YEAR

The wmost profitable boat in the
world, if not the best paung commer-
cial craft ever built, is the $15,000
launch belonging to the water depart-
ment of ‘Jt"w lnrk city. It is con-
stantly in operation night and day
along the water front and collects tolls
from vesselmen who help themselves to
city water from street hydrants. The
boat collects $600,000 a year.



POPULAR
A PERISCOPE FOR THEATERS

The women still persist in wearing
high hats in the Paris theaters and in
gelf-defense the men are using an in-
vention like the periscope of a sub-
marine. The device which is called
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RAILWAY OVERHANGS PACIFIC

Between San Francisco and Santa
Cruz, along the shore and overlooking
the mighty Pacific, a remarkable piece
of railroad construction is being car-
ried on. The distance is only 85 miles,

but San Pedro moun-

Ar hJ..i

'

Where the Line Crosses Another Road's Shops

“The Giant’s Eye” resembles an ordi-
nary cane, but is really a tube in which
are lenses and mirrors. When raised
the lens at the upper end is pointed at
the stage while the man looks into
another lens at the lower end of the
tube.
. .

NOVEL TYPE OF MOTOR BOAT

The motor boat “Sho-Me" illus-
trated herewith is more unusual than
beautiful, and while built for fast mov-
ing would be a doubtful proposition in
heavy weather. The Motor Boat says
it is owned in Daytona, Fla., and
made a record of 3:52 over a meas-
ured mile course.

tain, rugged and precip-
itous, has stood a formi-
dable obstacle in the
way of other projected
shore lines.

At this point, prepara-
tory to active construe-
tion, surveyors were low-
ered over the edge of the
cliffs, hundreds of feet
above the breakers of the
angry Pacifie, to lay the
grade line. Then fol-
lowed workmen, elinging
to the ecliff while like
giant woodpeckers they drilled small
holes and charged them with dynamite.

At last a broad shelf was blasted
out along which is being laid the track
of the Ocean Shore Railway. The work
in this region alone cost mnearly
$1,000.,000. :

Other railroads fought against the
new line in every possible way and
made it very difficult to get into San
Franeisco. A long high trestle carries
the line over the shops of another
company into the heart of the city.

— - —

Astronomers are trying to photo-
graph the sun’s corona without an
eclipse, from the Janssen Observatory
on the summit of Mont Blane.

The “*Sho=-Me,"" Built for Speed
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THE FOUNDING OF BELLS

Requisite Qualities of the Metal--Methods

of the circumference struck by the
clapper—is found the most cosmopoli-
tan of all expressions. The bell speaks
the same language of joy. sorrow, or
alarm to all nations. And the romance
that has emanated from bells since our
carliest records of their use in Egypt
and Assyria extends even into their
manufacture. The use to which the
bell will be put determines the com-
pound of metals its maker will select.

The bell-metal commonly used is an
alloy composed of 80 parts copper and
20 parts tin, but every bell founder has

of Casting--Testing and Tuning

his own variation of this formula, and
in the product experience counts for a
areat deal. The metal is of a yellowigh-
gray color, hard, brittle and sonorous;
a fracture in it shows a fine grain.
The copper used, where quality of tone
is desired, must be commercially pure,
as the presence of lead, even in minute
quantities, affects the tone. The larger
the proportion of copper in the :ﬂlm
the graver and deeper the tone of the
bell ; while by adding tin, zine or iron
a sharper tone results. Silver gives
sweetness to the tone and many very
old church bells contain a large amount

of that metal. Tn some

cases chureh |n-,||.x' have
been cast from jewelry,
coins  and  ornaments
contributed by worship-

In the bell foundry
the |'|"'.:"'!']i“|]”['-' [fit=

|||::i3'r'.'|:1"!!~ for a bell
are worked out mathe-
maticallv. a suitable
pattern hoard procured
and a draft made which

Fig. 1--Moulds.
Fig. 3--Testing a Chime Bell

Fig. 2--Pouring the Casting.

chows the inside diame-
ter of the bell at the
choulder just half the
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mouth diameter; the thickness of the
bell through the sound-bow, one-
fourteenth of the mouth diameter; the
waist thickness, half the sound-bow;
the shoulder thickness, a third of the
sound-bow ; and the heighth of the bell,
about 11 times the thickness of the
gsound-bow.

According to this lay-out, two sweep-
hoards are fashioned, one called the
“core” sweep and the other the “case,”
or outer sweep. Two iron flasks are
provided, also, called the “case” and
the “core,” The case is an inch or two
larger than the required finished mould
and in it the outer shape is moulded.
The core i an inch or two smaller than
the required finished mould and on this
the inner shape is moulded. These
moulds are shown in Fig. 1, the cope
or case with its wide part up and the
core with its wide part down. The
moulds are each swept up with a rough
loam coating on the casting surface
and the outer mould receives an im-
pression of the inseription which is to
appear on the bell in raised letters,
after which it is slicked over,

The moulds are next closed and set
around in order under a large crane
ready for casting, and here there is a
marked difference between our method
and the European. It will be noticed
that these iron flasks have numerous
holes which are provided for a two-
fold purpose—to make the loam coat-
ing adhere better and to allow the gas
which iz generated during the few
seconds required for the pouring to
escape through these “vent™ holes and
burn itself out. The European method
is to sweep up the moulds over brick
cores in a pit, and then over this to
sweep a bell of clay, and over this—
beginning with the smooth coat—they
~ lay on the outer loam form. When the
moulds are done, they lift off the outer
mould, break up the clay bell, replace
the outer mould and then pack the
whole in the pit by pressing down the
dirt previously excavated and then
weighting it down. Nothing shows
above the foundry floor level but the
“heads” or “gates,” into which the

RV

Chimes and Keyboard for Playing Them

molten metal is poured. There is
always danger of gas explosion by the
European method. By our method this
danger is reduced to practically noth-
ing because all our casting is done
above ground and in a way that allows
the gas to burn out.

Figure 2 shows how the metal is
poured into the casting when prepared
and algo shows moulds ready for cast-
ing set under the big erane previously
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mentioned. The casting is usually
done as early during the day as pos-
sible, go as to give plenty of time for
the metal to slowly cool down by the
next day, when the bells are removed
from the moulds to finish cooling.
When the bells are intended for a
peal or chime, they are lifted up and
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a little off, mechanical tuning brings
them to standard. Bells for tower
clocks or for fire alarm use or for a
church or a school tower, used singly,
are not tuned, as individuality of tone
in such bells is desirable.

Figure 4 shows how a chime of bells
is set up and Fig. 5 shows the lever

tested, as shown in Fig. 3, to ascertain  keyboard with which the chime is
their accuracy of pitch and if they are played.
— -

WOMAN CARPENTER WHO BUILT
HER OWN HOUSE

A woman who 1s an expert carpenter,
as well as a brick mason and a painter,
is not often found among the fair
daughters of Mother Eve.
Califorma, however, pos-
gesses such a woman, and
ghe lives in Emerw:lle
one of the suburbs of the
city of Oakland — just |~
across the bay from San |
Francisco.

Thiz woman is a widow, bes
35 vears of age, and her NET
name is Mrs. Bertha Bis- :

assistance whatever. 1 laid the foun-
dation, built the frame, put on the
roof, painted inside and out, put in
the windows and hung the doors. I
think thath not so very bad—for just
a woman.’

sell.  She has, within the

past few montha, built,
with her own hands, a
very neat little one-story
cottage containing five rooms and a
porch. This buﬂdmg is what is known
ag a “box ecottage”—25 by 15 ft.—
cuntamlng a parlor, bed-room, dining-
room and kitchen. At the front end is
a narrow porch,

All this work was done by Mrs. Bis-
sell without the least assistance from
any one. She drew the plans herself,
and built accordingly. About 18 years
ago Mrs. Bissell assisted her husband,
who was a skilled carpenter.

“All the plans T drew, and every
piece of lumber in the bmldmg was
measured, cut and put in place by my
own hands said Mrs. Bissell, “and =o
I know it was dome right. There
stands the cottage to speak for itself.”

She added: “I wouldn’t have any
carpenters or men to help in this work,
as I knew I was well capable of doing
all the work myself. No, I had no

House Built by a Woman

SIGNALING DEPTH OF HARBOR
WATER

A Scotch port has an mgenmus sta-
tion for signaling to in-coming and
out-going vessels the depth of water in
the fairway. A mast on top of a small
rectangular building has a vertical
cable on either side, one carrying four
large balls at specific distances. the
nther three. Each ball represents a
foot of water and it is raised and low-
ered on the cable by a float in the
harbor connected to gearing in the sig-
nal house. At high tide all seven balls
are visible, but as the tide falls, one
by one the balls disappear.

At night a system of powerful lights
in the face of the building is used.
These lights are automatically turned
on and off at the correct time.
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MOROCCO MOTOR SURF BOAT==-A Sort of Modern Roman Galley Ship==The Men Stand Up to Pull
and Fall Back upon the Seat at the End of the Stroke

CUTTING CHRISTMAS TREES NOT
WASTEFUL TO FORESTRY

Most of the evergreens cut for
Christmas trees would probably never
make good timber and the species
usually cut for that purpose have lit-
tle other economic value. Many are
open grown branchy trees that may
actually have been a nuisance and it
is the general opinion of foresters
that there are few uses to which these
small fir trees could be put which
would contribute so much to the hap-
piness and good of mankind as their
use for children on Christmas day.

e

YASES WITH SIDE OPENINGS

Among the new novelties shown by
London jewelers are silver vases for
flowers, with openings on the side as

Qives a Pyramid Effect

shown in the illustration. This ar-
rangement admits of a pyramid effect
in one or more colors, according to the
blossoms selected for the display.
—_—
HOW TO ENCLOSE A STAMP

On page 1066 of the October number
I read “How to enclose a stamp,” but
think the following a
better method. With
a pair of- scissors or
knife, which should
be found on every
desk, eut two slits on
margin of paper as
per illustration and
tuck stamp in. This avoids moisture
or mutilation of stamp.—Contributed
by Mrs. H. .J. Morton, 40 Campbell
Park, Chicago.

—————

PLAN TO EXTEND CHICAGO
DRAINAGE CANAL

It is planned to extend the Chicago
drainage canal through Joliet and two
miles below to Braden’s road and there
establish a $1,000,000 power plant ca-
pable of developing 40,000 hp. It is
estimated that the revenue from this
plant would approximate $500,000.
Joliet would have an inland harbor
averaging 200 ft. in width and 24 ft.
deep. The extension of the canal, aside
from the power plant would cost
$1,000,000.
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HOW GLASS BOTTLES ARE
MADE

By E. E. Andrews

The manufacture of glass hottles,
such as we see everywhere nowadays, is
a very interesting process. There is a
certain large firm near Chicago which
turns out over a quarter of a million of
these bottles every day and furnishes
emplovment for hundreds of people.
In this factory the glass is melted and
the bottles blown around two furnaces.
The larger of these is a continuous or
tank furnace, constructed az shown in
Fig. 1, which iz a longitudinal cross
section of the furnace. Itz dimensions
are 75 {t. long by 16 ft. wide and the
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furnace, but must be recharged with
fresh material each time after one
charge has been used. It takes about
three days to melt a charge in one of
these pots, so, in order to avoid loss of
time, two sets of pots are used, one set
being filled with melting glass mate-
rials while the other contains molten
glass which is being used.

The materials used in these furnaces
are a very pure white silica sand, quick-
lime, soda ash and saltpeter. When
heated together the soda ash, quick-
lime and silica flux together to form a
transparent glass which has a dEEp
green color owing to the presence of a
emall amount of iron in the sand. The
addition of the saltpeter, however,
oxidizezs the iron so that the color

’;3'_.. a:-_':_z.;__}’-‘__é:_:_:l-‘??/% "'r/ /Wf/ r}/ //mﬁw '- “ ‘
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molten glass lays over the entire length
to a depth of 5 ft.

The glass materials are charged in
at the rear door and are quickly melted
by the intense heat of a blast of burn-
ing gas which is forced in through the
openings in the side. After the glass
is melted the flame plays over it and
renders it very hot, thus burning out
the impurities and refining the glass.
As it passes down, the tank the molten
glass cools somewhat and is withdrawn
at a bright yellow heat through the
openings at the lower end.

The other furnace consists of a num-
ber of queerly shaped pots (Fig. 2)
arranged in a circular brick tower with
their necks sticking out through the
wall. A gas flame is used to heat these
pots, also, which do not yield a con-
tinuous suppl:,r of glass as does the tank

becomes a very light green, and this
slight tinge is neutralized by a little
manganese dioxide which, alone, would
give a pink color to the gIm:s The
molten glass corrodes the fireclay pots
and furnace lining very rapidly, so that
the furnace must be relined every year,
while the life of a pot is only three to
four months.

The method of treating the glass
after melting is the same in both fur-
naces. The bottles are blown into cast
iron dies (see Fig. 3) and in order to
make a complete bottle a number of
men are required, each doing a special
part of the work. A glass blower stands
in front of each opening, equipped with
a small iron tube about 3 ft. long and
3 in. in diameter. He dips his tube in
the glass, collects a small ball of it,
pulls it out and blows it a little, mean-
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Fig. Z==5ingle Pot in Pot Furnace.

Fig. 3-=Blower's Pipe.

Fig. 4=-=Holder for Hot Bottles. Fig, 5=--

Die. Fig. 6--Neck of Bottle. Fig. 7--Tongs for Shaping Neck.

while rolling it back and forth on a
smooth iron plate until 1t becomes
evlindrical in shape; then he puts the
still hot glass evlinder in a die, which
1= opened to receive it and is closed on
the glass, This die somewhat resembles
a common walille iron and when the
blower applies a little air pressure the
plastic glass expands inside it to form
a bottle perfect in every part save the
neck.

A man operating the dies now re-
moves the bottle ready for another blow
and a boy slips the hot bottle into a
metal pocket at the end of an iron rod
and places it in a small reheating fur-
nace where the neck is heated to red-
ness by an oill flame. A third man
then seizes the rod and grasps the hot
neck in a specially shaped pair of
wooden tongs.  These tongs have a
tongue just fitting into the neck of the
bottle and two jaws with notehes corre-
sponding to ridges desired on the ex-
terior of the neck =o that when the
hottle is rotated in these tongs the neck
15 given any desired shape.

The glass after this treatment is
extremely hrittle and the bottles would
be very easily broken. To overcome
this defect they are placed in large
pans and after being heated nearly to
dull red are allowed to cool very slowly
while passing through a long brick flue.
After this thorough annealing, the cool
bottles are packed and shipped.

Hammering or vibrating a steel
magnet diminishes its magnetizm,

DEEPENING THE RHINE

The river Rhine between Mannheim
and Strassburg, Germany, is to be
deepened so as to be navigable all the
year round. In its present state for a
period of from 100 to 200 davs vessels
are unable to pass up the river to the
extensive stone docks at Kehl and
Strassburg on account of low water.
In 1904 the river was only navigable
during 150 days. Traflic up the river
has inereased from 11,513 tons in 1892
to 807,194 tons in 1905, Cost of
transportation from all ocean points
mto southwest Germany and Switzer-
land is reduced by bringing freight up
the Rhine to Strassburg. The cost of
the improvement will be $3.212,000.

_+._‘_'—--

RIPENING BANANAS BY ELEC-
TRICITY

An English electrical expert has dis-
covered a means of ripening bananas
to order. The
hunches are
hung in an air-
tight glass case
in which are a
number of elee-
tric lights. The
artificial light
and heat hasten
the ripening process in proportion to
the number of lights turned on. Ree-
ords have been made which enable the
operators to make delivery of any de-
sired quantities at any agreed dafe,

=
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LOCOMOTIVE CRANE

A novel piece of wrecking machinery
has been built by the Great Western
Ry. of England. It combines a loco-
motive and crane in one, the engine

POPULAR MECHANICS

LIFE-SAVING VEST

An English inventor walked to the
bank of a deep lake in a public park
in London and threw himself into the
water. Before the life saver stationed

AT

English Locomotive Crane

weighing 88,000 1b. and the erane 55.-
000. The length over all is 39 ft., and
the lifting capacity 9 tons over a 12-ft.
radius,

— - ——

TIN ROOF RESISTS FIRE

The enduring 111!1[11:!(“3 of a good tin
roof when subjected to intense fire are
described in the Metal Worker by a
Baltimore correspondent, in an article
on the behavior of various types of
roofing during the big conflagration in
1904. He says:

The New Assembly Rooms, so-called,
were covered many years ago, probably
50 vyears, with tin. The building
eaught fire about 6 p. m. and burned
under and along the edges of the
sheathing for hours, being exhngmsheﬂ
and starting in new places. T watched
it for two hours, and the building did
not suecumb until 3 o’clock the next
morning, nine hours afterward, and
then the tin roof lay all over the ruins,
having fallen with the walls. It lay
there for days, until the rebuilding be-
gan. Good tin for roofing is the light-
est, easiest repaired and the neatest
rﬂuﬁng material that can he used; it is
lightning and storm-proof and a fire
retardant and fire confiner.

on the ground could reach him the
man had lit a cigar and was calmly
reading a paper. It was his novel way
of demonstrating the Iife-saving quali-
ties of his “balloon vest,” the lining
of which contains a rubber bag pass-
ing around the hod'. This bag can be
inflated by means of a rubber tube
and mouthpiece, a check valve prevent-

~

The Balloon Vest

ing the escape of the air. The buoyant
power of the bag of air is sufficient to
keep the arms and head above water.

& =

A residence on the Huds=on river has
a noise-proof chamber 22 ft. square
blasted out of the rock beneath its
foundations. The room is fitted up for
chess playing and was necessitated by
the whistling of the river craft.
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TOBACCO STEMMING MACHINE

There are 400,000,000 1b. of tobacco
stemmed each year in this country
alone; and practically all of it
stemmed by hand, re-
quiring the services of pragEe. . o
200,000 employes, MR :"‘?f'-f_'?-

For over 40 years past MRS S 2
inventors  have  Dheen e
spending their time and
fortunes in what seemed
the hopeless attempt to
design a machine which
would do this work. One
Chicago inventor las
worked steadily for 14
vears and has just won
hard earned, but gratify-
ing, success in the ma-
chine illustrated,

The leaves to be
stemmed are fed into the
machine, one at a time,
by unskilled labor and
the machine does the
regt, removing the stem,
cleaning  the  leaves,
counting each one,
throwing out the stem in
one pile, and laying the
leal in another

which

when big enough constitutes a bale.
From 70 to 140 stripped leaves con-
stitute a pound. One experienced
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feeder or two green men will feed the
two sides of the machine and run
through 1,200 leaves per hour. The
machine removes from tobacco manu-
facturing one of the hardest and most

P
|
i

Discards Stems; Plles up Leaves

unpleasant features of the work and
at the same time effects a saving of
300 per cent in the cost of the work.
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FIGHT FOR LIFE IN SUBMARINE

How the Crew of the Franch Boat *' Lutin™
Met Their Fate

It is known that the men of the ill
fated submarine “Lutin™ fought des-
perately for their livezs before being
drowned, says the London Express. It
will be remembered that the submarine
went out in rough weather, and was
followed by the tug “Iskeul.” After
three dives Capt. Fepoux signaled to
the tug that he was about to drop 48
ft. for a fourth dive.

The water ballast was taken on board
and the submarine disappeared in the
waves. When it had arrived at a depth
of 48 ft. (as the manometer showed
him), the captain ordered the valve to
be shut. The sailor whose duty it was
did so, but when the valve was two-
thirds shut the sluice stopped, and the
gailor, thinking it was closed, left it.

The captain then ordered water to be
pumped out, and his orders to that
effect are noted on the log. But the
valve was open, and the water con-
tinued to pour in and the submarine
to sink deeper.

Then the turbine was set working,
but under the pressure of the water six
holes were torn in the sides of the
“Lutin,” the accumulators were para-
lyzed, and the wretched sailors worked
feverishly in an inky darkness, broken
now and again by a flash, as one short
circuit after another occurred. In the
dark the men felt their way to the com-
pariment forward, for the turbine in
the stern would not hold its own
against the jnrush of water. They
weached the forward compartment,
closed the partition, and fought fever-
ighly for life.

‘Then the lead weights of the fore
part were set free, and the “Lutin”
made a sudden leap above the surface
of the water. The railors on board the
“Tekenl” saw her leap out of the water
prow upwards, like a dolphin at play,
and plunge down again for the last
time.
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The sailors on board the fated ship
tore their shirts and clothes, and in
their frantic fight for life tried to stop
all openings until the “Iskeul” sheuld
bring help.

It was exactly 10:30 when the water
stopped the clock in the stern. The
clock in the tower stopped at 11:25.
For nearly an hour the fourteen sailors
must have waited for the help which
did not come, and then they made one
last desperate bid for safety. They
opened the hood (capot), but the water
rushed in like a mill sluice, and all
Was over.

The cause of the disaster is believed
to have been a little stone the size of a
walnut, which became fixed in the valve
and prevented it from closing properly.

R
o -~ -

DOMESTIC ALCOHOL HEATERS

Now that the denatured aleohol bill
has become effective we may expect
American manufacturers will not he
long in putting on the market many
of the household conveniences which

have been in general use in Germany
for years. There a large assortment
of heaters, cookers, lamps and other
household articles are considered in-
dispensable. Fig. 1 shows a German
flatiron with alecohol burner, and Fig.
2 is an aleohol burner for roasting
coffee.
—— i ——————

Smoking pipes made from the curved
stem of the ealahash are said to give a
pleasing softness of flavor peculiar to
themselves. The cheaper pipes are lined
with tin; others with meerschaum, and
they sell from 97 cents to $62. Our
South African consul recommends cala-
bash growing and pipe manufacture as
a profitable ,indus_frj,



POPULAR MECHANICS

235

8

SHOP NOTLES

S

An Automatic Pump Regulator

To regulate the water level in a tank
supplied by a pump that is run by a

. gas engine,
o andhis. i simply fas-
ten a tin

averylow from fank .
Stap cock pail on the
gtop - cock
°l handle and
run an over-
flow pipe
from the
tank to the pail. After starting the
engine the operator may leave it and
allow it to stop itself, as it will run
without attention until the water from
the overflow pipe shuts off the gas.—
Contributed by Paul Green, R. F. D.
No. 5, Columbus, 0.

v v

Turning Large Work in a Small
Lathe

Having ocecasion to face up a large
casting which was too large to finish
in the largest lathe in our shop, we
accomplished the job by removing and
reversing the head on the lathe and
fastening the casting on the face plate,
as shown in the sketch. A small lathe

(

Using Two Lathes on a Large Job

was then moved up and used as a tool
holder.—Contributed by C. R. Me-
Gahey, Florence Hotel, Atlanta, Ga.

——-———

Reclaiming Thick Tin or Lead

A method of reclaiming thick tin
or lead which is used in the majority
of establishments manufacturing solder
or other white metals, says the Brass
World, is both simple and effective.

It is to introduce a stick of green

“Bolling'* the Metal with Ureen Wood

wood into the kettle and allow the
gases that are driven off from the wood
to bubble up through the molten met-
al. In Fig. 1 is shown a sketch of
such a process. The metal must
be below a red heat, as the oxida-
tion is very great at such a tempera-
ture. It would be impossible to reduce
the oxide under these conditions as fast
as it is formed. The right heat for the
operation iz somewhat over the actual
melting point of the metal, but below a
red heat.

The stick of green wood is used be-
cause gases are given off which act
beneficially in the reduction of the
oxide. Dry wood does not give as good
results. By means of a steel rod, A,
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the stick of wood, B, is pushed down to
the bottom of the kettle and the metal,
D, allowed to boil through the E‘IPU]-
sion of gases, C, until it runs freely.
Some congiderable dross, E, forms on
the top of the metal, but this is readily
skimmed off. The operation usually
takes several hours for ordinary thick

lead or tin.
—_———p—

A Pressure Indicating Device for
Boilers

This device is intended to give an
alarm when the pressure in a boiler
becomes either too high or too low. It
1s not intended to prevent boiler ex-
plosions, as it would be less efficient
and dependable for
that purpose than the

_ safety wvalve on the
N boiler, but 1n cases
where the engineer
. has many duties fo
- o perform  and cannot
' £ always watch the pres-
F_| sure gauge it will
= o1 prove useful in pre-
= IR & venting the loss occa-
| sioned by the blowing
= of the safety valve
== and will save many
B
]
= =p
==
=
==
E.

High lnd Low Pressure Indicator

delays caused by the pressure running
down.

A piece of 1-in. pipe, A, is connected
to the steam line, B, and is fitted with
a teturn *bend, C, at the lower end.
Another piece of 1-in. pipe, D, is fitted
with a coupling, E, into which is
serewed a piece of heavy brass tubing,
F. The piston rod, H, is made of §-
in. round steel and is threaded at both
ends. The piston, J, is made by com-
pressing any suitable packing between
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two heavy brass washers, held together
by nuts on the piston rod.

When the pressure becomes too high
or too low the spring, L, is either short-
ened or allowed to lengthen, thus com-
pleting the cireuit with the brass con-
tact, M, through the brass washers, K.
The nh_][z{:t. of using two pipes with a
return bend instead of a single pipe, is
to prevent the eseape of live steam
around the piston. This construction
is also favorable to good lubrication,
as a considerable amount of heavy oil
may be poured into the pipes, thus
keeping the piston well lubricated.

To set the contacts, adjust the upper
washer o that it just touches the con-
tact M when the steam in the boiler is
at the lowest working pressure. This
can be done when first steaming up in
the morning. Then run the pressure
up until the ssafety valve is nearly
ready to pop and adjust the lower
washer to just touch the contact. With
the electrical connections as shown the
deviee is then ready for use.—Con-
tributed by A. G. Ward, Peebles and
Edgerton Aves., Wllkf*nshurg, Pa.

——+—%

How to Level Furniture

In setting up hookcases and similar
stationary furniture it is almost always
necessary to use wedges to square them.
A shingle is the best kind of a wedge
and the carpenter’s method is to drive
it under as far as it will go and break
or cut off the projecting portion. A
better way is to split a hard wood
chingle into 14-in. wide strips and eut
these strips into 3-in. lengths, thus
obtaining a series of graduated wedges.
By driving one of these, which will
nearly level the furniture, butt fore-
most, another thinner one may be
driven thin end foremost, which will
level the furniture and make the bear-
ing surfaces parallel. If necessary, a
small block may be used as a base, or
geveral of the thicker wedgei may be
used, alternating thin edge and butt
and al“a}ﬂ using two or multiples of
two.—Contributed by Dr. Chas. Everett
Warren, North Easton, Mass.
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Regulation of Fan Blower

It is a peculiar function of a fan
blower that instead of always deliver-
ing a fixed volume of air, regardless of
requirements, it automatically increases
the volume as the resistances are de-
creased.  On the other hand, if the
blower be in operation with a fairly
free outlet, in excess of its capacity
area, and that free area be deereased,
the pressure produced will immediately
rise, thus tending at once to overcome
the inereased resistance. Therefore, if
a certain maximum pressure 15 known
to be required, the fan may be so
speeded as to give this at such times
as the conditions demand; while at
other times, when less pressure or vol-
ume of air is required, proper manipu-
lation of the blast gate will economize

power.
—_———————

To Make a Good Rust Joint

Measure by weight 2 parts flour of
sulphur, 1 ]ldl‘t powdered sal ammoniac
and 80 parts iron borings, and mix to
a paste with water. This cement will
set quickly.

For a slower setting but much
stronger cement use 200 pmh iron bor-
ings, 1 part flour of sulphur and 2
parts sal ammoniae, mm-urmg by
weight as before—Molesworth’s Pocket

Book of Engineering Formulwe.
__’_H_—

How to Set a Planer Bit

A very simple and accurate method
of setting planer bits consists in using
two fiber blocks
about 1 in. thick
and of the gen-
eral dimensions
shown in the
sketch. By plae-
. ing one of these
e s | at each end of
the head and
raising the bed, the bit may be set by
Iu“ermg lt unill it ]Lht tmwhra the
‘ontributed

Rich St.,

by w. J. R:)ut.
Columbus, 0,

H‘iij E.

237

Blacksmith’s Device for Holding
Work

The illustration shows a handy billy
or hold-up recommended by a corre-
spondent of the American Blacksmith.

s 1

: [':!,'i 5" J:.”
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Counterweight for Heavy Work

It consists of two pulleys over which a
rope is passed. A weight on one end of
the rope counterbalances the work to be
held up. 1t is a very handy appliance,
as work can be so easily manipulated
with it and the slightest lift adjusts it

on the anvil.
—_——————

Pipe=Pulling Device

A handy device is a tool for pulling
sections of pipe out of the ground,
The tool must be made to suit the size

m—“:ﬁfﬁ;\"

)

Tool for Pulling Pipe

of the pipe inside and the sketeh indi-
cates 1ts construction.

The tool is secured into a piece of
pipe of proper length, says Machinery,
and pushed down in the hole until the
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end enters the hole in the pipe to be
pulled out. When the pull is made,
the part A slips down, wedging in the
pipe, and pulls the pipe out.
——i— At
Electric Window Closer

The sketch herewith shows a device
that I have used for the past two years
for closing my bedroom window at

Closing Winduw by Electricity

night without getting up. An ordinary
door check is connected to the window
by a small chain and is operated by an
electric releasing device as shown.
When the circuit i3 closed the magnet,
A, attracts the armature, B, and re-
leases the trigger, C, thus allowing the
door check to elose the window. The
puz-h hutton for closing the circuit may
be located in a convenient position for
operating from the bed.—Contributed
by A. L. Macy, 231 W. 40th St., New
York, N. Y.

—————p—
Quick Method of Removing Paint
From Buggy Body

Mix equal parts of turpentine and
kerosene oil and put the mixture into
a spring bottom oil can. Spread a
layer of old newspapers over the body
and spray the mixture over them. Put
on from four to six layers of paper in
this way, spraying each. Then set fire
at one corner and follow up with a
wide knife. Thiz method will remove
the paint in lest than an hour where
the old way would take a day. More-
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over, it will leave the seratch coats
intact and never injure the body like
burning with a lamp.—Contributed by
J. C. Blake, Harvard, 11l
P S —

How to Protect Rubber Gaskets

To keep rubber gaskets in shape and
also to keep them from blowing out
of boiler-feed pumps when pumping
against high pressure, cut out two
pieces of ordinary wire netting the
same size as the gasket, and place one
on each side of it and bolt in place.
(Gaskets protected in thizs way can be
removed and put back again several
times without injury, says Power, and
have proven satisfactory even on man-
hole covers.

—_——p————

Cost of Excavation by Hand

The cost of excavating earth with
pick and shovel and loading it is about
40¢ per cubic vard for hardpan; 20e¢
for tough clay; 15¢ for ordinary clay,
gravel or loam; and 12¢ per cubic yard
for light, sand} soil—wages being reck-
oned at 15¢ per hour in each case.

el et

Cutting 0Oil Grooves in Babbitt

If oil grooves are cut with a ham-
mer and chisel in thin babbitt, the
blows are apt to loosen the babbitt so
that the pound in the bearing cannot
he stopped. To avoid blows take a
round file, draw out the end to a U

=

For Cutting Babbitt

section, put a crook in it, as i illustrated,
and use 1t like a carver’s gouge. Leave
the file handle on the tool.—Contrib-
uted by Wm. E. Jackson, 18 N, Wash-
ington St., Tarrytown, N. Y.
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How to Make Bronze Ink

A good bronze ink for show ecards
or similar purposes may be made of
the following ingredients:

Honey: . o.iveiviimmmenini dr. 1
Aleohol . ..civvinvnrinvesdr1
Muecilage .......ccomvuine..08 1
Water ... . e 0z. 8
Bronze . ... iiiin. oz, 1

The bronze may be any one of the
colored powders found on the market.
Rub the honey, spirit and muecilage

together in a mortar, then add the
water. Shake before using.

— e ——

Wetting Ashes in Furnace

For a long time I was bothered by
fine ash dust floating about the furnace
room in the basement of my residence
until I hit upon the following plan.
I bent a piece of small pipe to fit the
shape of my ash box under the grate,
and drilled about 20 pinholes.  This
was then connected to city water sup-
ply, a valve being placed conveniently
near the furnace. While shaking 1T
furn on the water which sprays the
falling ashes and absolutely prevents
any dust either then or while they are
being removed.—Contributed hy W. K.
I., Chicago.

T
.—

Unsoldered Ground Connection

A fairly reliable wrapped joint made
without =oldering is shown in the illus-
tration herewith, from Telephony. The
pipe is first scraped and then covered
with a layer of tin foil as shown at A.
The ground wire, with its insulation
removed for a length of several feet,

=gl by o
Ky 1.,..' |:”r |r|Jrr|I| ';;'!E-

Wrapped Joint Without Soldering
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is now tightly bound around this pre-
pared surface as at B, its free end
being drawn under the turns of wire
by means of a loop formed as illus-
trated. This keeps the turns of wire
from loosening and does away with the
necessity of soldering. To insure a
good connection and prevent corrosion,
another layer of tin foil is applied and
the whole iz covered with a binding of
adhesive tape.

Device for Cleaning Hardwood Floors

People who have hardwood floors in
their homes are, as a rule, continually
bothered with the dust that aceumu-
lates. 1 have had a good deal of
experience with them, and I find that
the dust can be very simply removed
by this little device: Take a piece of
wood, A, about 2 ft. long and tack a

Wiping up Hardwood Floors
piece of flannel, B, along one edge.
Then bore a hole in the middle and

insert an old broom handle.—Con-
tributed by Clifford B. Brainerd,
(Chevy Chasge, Md.

il M ifp——————

To Gild on Granite

Apply a coat of size and let it dry;
then apply several coats of size and
very fine bolted whiting mixed together
to form a paint. Let each coat dry,
then rub each with very fine sandpaper,
says the Master Painter. Then apply
the gold size, evenly and thinly, and
after that the gold leaf as usual. The
same instructions applv for marble.
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Template for Drawing Machine
Handles

A celluloid template is of great help
in drawing machine handles, says
Machinery. Make two templates, one
containing profiles of the four smaller
sizes and the other containing the three

THIS LOGE REETS AGAINET TEL SQUARET 06 ANGLE,

larger sizes. If there is a forming tool
for each size it is an easy matter to
make the templates and thereby have
the drawings the same outline as the
formers. They not only facilitate
drawing, but also allow of a proper
section for each requirement. The out-
line, A, of the lower half of the handles
is scratched on the templates and is
filled in with black wax.
s

Emergency Repair for Broken Wheel

The accompanying illustration shows.

how repairs are sometimes made when
a wagon wheel breaks down in the
mountains. A correspondent of the
Blacksmith and Wheelwright, who wit-
nessed the operation,
describes it as fol-
lows: This wheel
went all to pieces
and buckled over the
oppesite  way from
which it was dished,
bringing things to a
standstill instantly.
Some lava blocks were collected from
the mountain side, the wheel raised
clear of the ground, removed from the
axle and straightened up. Then four
poles were cut, each equal in length to
the diameter of the wheel. The poles
were then each hewed flat on one side,
almost one-half of each being cut away.

Two of the flatted sticks were then
placed on opposite sides of the hub,
and fastened there, parallel to each
other, by tightly wound hay wires,

POPULAR MECHANICS

placed around the flatted sticks and
the spokes, close to the felloes. In this
repair the poles were used only to resist
the lateral strains as the spokes were
still strong enough to support the load.

So well did the wheel stand up to itc
work after “first aid” had been admin-
istered that the driver not only made
his way with his load to Boise, 20
miles away, but he also made another
entire trip into the mountains and re-
turn, loading both ways, 65 miles in
both directions, while the wheelwright
was getting a new wheel ready for him.

— e — ——

How to. Make a Glue Spreader

Narrow strips of leather tacked or
tied into a cleft stick make excellent
glue spreaders that can be thrown away
when their purpose has been served. In
order to get into a narrow crevice or
other inaccessible part of the object
being glued, it is well to sharpen the

e 3

%

Glue Spreader

leather in the form of a wedge, as
shown in the sketch,

This deviee will be found much bet-
ter than a brush, as it scrapes off the
superfluous glue and does not leave a
gob on the work.—Contributed by Dr.
C. E. Warren, North Easton, Mass,

— s
Why Wooden Tanks Taper

In the manufacture of tight barrel
staves, of oak, for example, one of the
greatest problems is that of trying to
keep a barrel from drving out and fall-
ing to pieces, or at least springing
leaks as the wood warps. That is the
reason why the barrel has to have a
bilge =0 that steel hoops can be tight-
ened from time to time as the wood
shrinks. It is the reason why tanks
are made larger at the bottom, it is
the reason why flooring is made in
such narrow widths.
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Quick Repair for Enamel Ware

To stop a hole in enamel ware, hore
the hole out large enough to allow a

241

Charcoal Soldering Furnace

The accompanying illustration shows
a very economical soldering furnace

that 1 constructed out of
csheet iron. While the
general design is similar
to other furnaces of the
kind, there are certain
details in the construe-
tion which have a marked
effect in the efliciency
and convenience of oper-
ating. The chimnev con-
nutmn A, instead of be-
ing hunzontal as in many
furnaces, is inedned as
ghown, in order to pre-

Outside and Sectional Views of Furnace

copper rivet to be inserted and rivet it
down tight, being careful not to erack
the enamel. An ordinary harness rivet
will answer the purpose about as well
as anything.—Contributed by G. A.
Dale, Vl]gmm I11.

N N
How to Test a Square

There are several methods of testing
a square, but probably the simplest and

A “ T most  accurate
."//'{L\ HJ B one iz shown in
f"\ \(II 0 the accompany-
R \ [II{_ . ing sketch. Place
ik "fll i |the square

against the
straight edge of
a plank as shown
) and draw a line

J'a IH ll ‘n\J

I||.|

along the edge of
the square. Re-
verse the pnmtl{m as shown by the
dotted lines and redraw the line. The
two lines should ecoincide—Contrib-
uted by Carson Birkhead, Indianola,
Miss,

l'l.l

F O
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If the air had been as good a con-
ductor of electricity as copper, says
Prof. Alfred Daniell, we would prob-
ably never have known anything about
electr icity, for our attention would
never have been direeted to it.

vent its being filled up
with ashes and the
hearth, B, is inclined so that the ashes
will not ecome out. The chimney
should be provided with a piece of wire
gauze to keep sparks from coming out
when the furnace is being used on
roofs or where there is danger of fire.
If a piece of tin or cheet iron is placed
on top of the chimney the fire will
keep over night. The furnace I made
is 15 in. high.—Contributed by Horace
C'ubberly, 1509 Central Ave., Kansas
City, Mo.

i
ey

Tribute to the Stationary Engineer

In an address to an association of
stationary engineers, the Hon. H. V.
MeChesney =aid :

“I know =omething of the character
of the work of a stationary engineer,
and that it is not in the limelight of
the public gaze like that of the man
who runs a locomotive. Usually great
walls hide vou from the public gaze.
Your work is not spectacular, yet who
shall say that because of that it con-
tributes any the less to the world's
progress, or the comfort and happiness
of the race? There is a quiet dignity
about the stroke of a powerful station-
ary engine and the noiseless revolution
of the great fly-wheel that commands
respect. To me it somehow =eems to
be typical of the great moral and
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patriotic strength of the republic that
we all love so well. In the mills, the
factories, the foundries and machine
shops of this country these great en-
gines responding to your trained touch,
turn the raw material of the field and
mines into the finished produet of
commerce, Thus your work commands
the admiration of all.”
— - —

A Portable Dark-Room

Many amateur photographers who
cannot have a regular dark-room will
find the deviee here illustrated very
useful and convenient. If desirved it
may be constructed so as to allow fold-
ing up when not in use, by using
hinges at A and B and making the
sides flexible.

The bottom and frame are made of
wood and the walls are constructed of
light-proof cloth, formed by gluing
black paper between two pieces of black
cloth. The back should be full enough
to allow plenty of room for the oper-
ator and the cloth should be tied se-
curely around hiz waist to exclude
every possible ray of light.

It is well to paint the whole interior
a dull black, so that any small leakage
of light will not be reflected. The
ventilating tube and drain pipe should
be bent as shown, to exclude the light,
and the ruby glass should be carefullv
fitted for the same purpose. It iz also

Lughf=Frac
Aok Cerl

Developing Plates in Portable Dark-Roor
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desirable to have a hinged shutter, S,
to cover the ruby glass while waiting
for the plate to develop. This is fo
prevent any unnecessarv exposure to
the ruby | ﬂrht, as any 1|'r]|t no matter
how colored or subdued, has some effect
on the sensitive plate or film. The
drain pipe shown on this outfit may be
omitted if desired, although it is con-
venient at times and gives a better
cirenlation of air.—Contributed by
Stewart H. Leland, Box 526, Lexing-
ton, T11.
R

Handy Blacksmith Tongs

A pair of tongs for handling all
kinds of stock, round, square, octagonal
and flat, iz made, as shown in the
accompanying engraving. The lower

Handy for All Kinds of Stock

jaw i divided or forked, as shown,
while the upper jaw is V-shaped.
These tongs are made the same as the
ordinary style tongs, except that the
lower jaw is flattened and then aplit,
It will probably require more stock for
this than in the ordinary jaw, and will
need to be allowed for when eutting the
stock. It is understood. sayvs a corre-
spondent of the American Blacksmith,
that these tongs musi fit the work the
same as ordinary fongs,
———

Device for Hanging a Door

A very useful device for Ilifting
heavy articles, setting up or !(‘H']l]lﬂ'
furniture and espee I.I]h for hanging or
unhanging a door is made from a 1-in.
strip of hard wood about 3 in. wide,
Nail a 1-in. cleat aeross it about 3 in,
from one end and bevel this end from
the cleat side across the end. The strip
should be at least 18 in. long. An ocak
barrel stave, by the way, is good for
the purpose. In using put the beveled
end under the door or whatever is to
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be raised. Then step on the other end
of the lever, the fulerum being the
cleat, which is of course on the under
side. Do not uge your whole weight
if the hinge sticks, but oive it a num-
ber of light jerks, teetering the lever
up and down. The lever should be
placed as near the hinge edge of door
as possible. This leaves both hands
free to manage the door. In hanging
a door let it rest on the beveled end of
the lifter and raise it with the foot on
the lever end until it iz high enough
to clear the pins guiding it to place
with the hands and then letting up on
the lever.—Contributed by Dr. Chas.
iverett Warren, North Faston, Mass.
e ©O

To Increase the Area of a Rectangle

In the January number I noticed an
article deseribing a method of covering
a 12-in. square hole with a 9-in. by
16-in. board. The following diagram

not only shows how to saw a rectangu-
lar board so as to form a square, but
also shows how to increase the area.

On a piece of heavy drawing paper,
lay out accurately a perfect rectangle,
5} in. long and 2 in. wide, having an
area of lﬂ} gq. in. Cut the rectangle
in four pieces, according to the dia-
gram, and mark the dimensions on
each piece as shown., Then mateh the
pieces together to form a 3}-in. square,
thus producing 101 sq. in. from 10}
5['. in.

This operation may perhaps suggest
great possibilities to the minds of
many readers.—Contributed by G. D.

Woodruff, Chicago.
——---‘—-l—-‘—-——

Flames and currents of very hot air
are conductors of electricity and will
discharge an electrified body.
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A Sheet Metal Carrier

The shop which is equipped with
gmall conveniences for facilitating
work and reducing the labor is apt to
cheapen substantially the cost of pro-
duetion, =ays a correspondent of the
Metal Worker. Those who have had
oceasion to work on large sheets, either

Sheet Metal Carrier

to punch them for riveting or io cut
them to shape with shears where the
assistance of a helper is required, know
what a tiresome task this sometimes
becomes. Tiresome alike to the helper
who is holding the weight of the sheet
and to the workm: n uhn must manipu-
late it under a punch, shear or some
other tool. For this kind of work a
carrier, such as the one illustrated, has
many advantages. It consists of a long
trestle like the carpenters use, in the
top of which at close intervals are
large, ecasy running turning ecastors.
These trestles are made of a suitable
height to ecarry work in punching,

shearing or along ‘the bench on w hich
the workman is engagod and the sheets
are held rigidly at the proper height
and level, but can be moved with little

exertion.
— . e —

How to Sharpen a Lawn Mower

Since nearly all lawn mowers are
constructed on similar principles, re-
move the outer drive wheels, change
the pinions and replace the wheels.
This causes the cutter to rotate back-
wards when the drive wheels revolve.
Then raise the stationary cutter by
tightening the front bolts. Form a
thick paste of powdered emery and
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oil, and apply to the revolving cutter.
To sharpen, simply turn one of the
drive wheels, and in a short time the
cutters will have perfect edges.—Con-
tributed by Clifford R. Wolf, 127 W.
Nixon St., Cincinnati, O.

S S S——

Table of Contrasting Colors

The following table is familiar to
painters, but for beginners or those
having oeccagion to select colors for

their house it will be found useful :
Table of Contrast.
Yellow contrasts—
Purple, Russet and Auburn.
Red eontrasts—
Gireen, Olive and Drab.
Blue eontrasts—
Orange, Citrine and Buff.
Table of Harmony.
Yellow harmonizes with—
Orange, Green, Citrine, Russet, Buff
and Drab.
Red harmonizes with—
Orange, Purple,
Auburn and Buff.
Blue harmonizes with—
Purple, Green, Olive, Citrine, Drab
and Auburn,

. — —
To Make a Solid Auto Tire

Russet, Citrine,

In cases of emergency a very good
substitute for the pneumatic inner tube
of an auto tire can be made as follows:
Take a quantity of ordinary garden
hose, not too badly worn, and cut it
into lengths just long enough to go
once around the rim on the inside of
the tire casing. Through each short
length of hose draw a piece of rope
sufliciently large to fit it snugly.

After these are rmdx, take four or
five (depending on the size of the hose)
and bind them together with stout cord
from end to end. This bundle must
then be wrapped tightly with a strip
of old carpet or burlap. Enough of
this material iz put on to make the
entire bundle fit snugly into the outer
casing. It is then ready to be applied
to the wheel in the usual manner. Be
careful to make the ends come together
closely, and to have it fit the casing
very snug.

After the tire has been used for a
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short time, take out the filling and add
more carpet or burlap. This will keep
it up to the size of the cazing, and
prevent unnecessary wear. I used one
of these home-made tires recently while
the good one was being repaired, and
always earry one in my auto.—Con-
tributed by Dr. N, R. Gordon, Spring-
field, TII.
—_— -
Testing Constructions with a Hy=
drostatic Level

A Massachusetts man who was hav-
ing a 60 by 100-ft. shop erected wizhed
to test the aceuracy of construction.
At each corner of the walls he placed
a water pail and also placed one mid-
way of each 100 ft. wall. Then he
placed 100 ft. of piping midway be-
tween the two rows of pails and ran
branch pipes from it crosswise to con-
nect each pair of paile with the main
pipe line and, through this, with the
other pails. Water was poured into the
system and when the lignid assumed
its level in the =ix pails, savs the
American Machinist, it was found that
one corner of the building was one-
quarter inch low. The leveling instru-
ment previously used was then tested
and found to be slightly defective,

A
—t—i

To Make a Ghost Picture

Drape the subject in a sheet and
photograph him against a plain back-
ground out-of-doors, Give only two-
thirds the time necessary for a normal
exposure, says the Photographic Times.
Remove the subject, and then, without
changing the camera, expose the same
plate at the background for the re-
maining third of the time. If the
background has some prominent lines
in it, such as a fence, a gate, or tree,
the effect will be greater. The ghost
will appear nearly transparent.

4t

The first distillery for the manufae-
ture of denatured alcohol opened at
Peoria, Ill., December 1. The plant’s
capacity is 8,000 bu. a day, or about
40,000 gal,
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Practical Mechanical Movements

PART TWO

The following completes the inter-
esting list of practical mechanical
movements as shown in the accom-
panying illustrations:

47. Link-motion for locomotives.
The slotted link i1s moved up and
down over the wrist-pin block by the
lever and connecting rod; the lever,
locking in the toothed sector, allow-
ing for a close connection to the valve
stem by a lever and short connecting
rod.

48. Valve-motion and reversing-
gear. The slotted link receives a rock-
ing motion from the eccentrics and
rods, and is thrown from its center
either way for forward or backward
motion of the engine by the lever se-
cured thereto.

49. Safety stop for elevators. When
the cable breaks, the bow spring will
force the plungers secured to the bell-
crank levers outward into engagement
with the racks.

50. Mangle-rack, guided by rollers
and driven by a lantern half pinion.
The long teeth in the rack act as
guides to insure a tooth mesh at the
end of each motion.

51. Dreast-wheel.  The power of
this wheel equals about forty per cent
of the value of the waterfall flowing
through the gate.

52. Single-acting  pumping-beam.
Parallel motion is received from a sec-
tor beam. The cylinder is open and
the piston is lifted by the weight of
the pump rods on the other end of
the beam. Movement of the piston is
reversed by atmospheric pressure.

53. A gyroscope or rotascope. The
outer ring is fixed to a stand. The
intermediate ring is pivoted vertically
therein. The inner ring is fixed in
the intermediate ring at right angles
thereto, and the globe is pivoted at
right angles to the inner ring.

54. Wheel-work used in the base of
a capstan. The central gear i1s fast
to the shaft. The intermediate pinions
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are loosely mounted upon a frame
sccured to the drum. The gear
ratchet ring runs on the shaft.

55. Scroll gears. For increasing or
decreasing the speed gradually dur-
ing one revolution.

560. Pantograph. For reducing or
enlarging copies of drawings. The
free ends of the arms are provided
with drawing instruments which are
adjustable. The point of connection
between the two intermediate arms is
fixed.

57. Diagonal catch and hand gear
used in large blowing and pumping
engines.

58. Ball and socket tube joint,

50. Toe and lifter working puppet
valves in steam engines. The lower
arm or toe is secured to a rock shaft
operated from the engine shaft and
is adapted to raise and lower the lift
or upper arm which is secured to the
valve rod.

60. A rotary engine. This engine
has two abutments and two inlet and
exhaust ports.

61. A horse-power tread-wheel.
The horse is placed below the shaft
and between the spokes which are ar-
ranged at the sides of the wheel.

62. A four-way cock.

063. A swape, or New England
sweep. The weighted end of the pole
overbalances the bucket so as to di-
vide the labor of lifting the water,

64. Ordinary screw-propeller.

65. Chain-pump.

66. Rotarv engine, in its simplest
form.

67. Hydraulic ram. The “Mont-
golfier” idea for a fountain supplied
by a water ram., ;

68. Means whereby rectilinear mo-
tion of variable velocity is imparted
to a vertical bar by turning a shaft
having a curved slotted arm thereto.

6g. Iriction gear. Variable speed
is obtained from the pair of cone pul-
levs, one of which is the driver. The
intermediate double-facer friction pin-
ion is moved from one end to the
other of the cones.

70. Barker wheel. The reaction of
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the water escaping from the tangen-
tial orifices at the ends of the arms
under the pressure of the water-head
in the hollow shaft gives impulse to
the wheel.

71. “Root” rotary blower. The ex-
tended surface of the periphery of the

wheels allows them to run loosely in
the shell without friction, and with
very small loss by air leakage.

72. An elastic wheel having a steel
spring tire with jointed spokes.

73. Globoid  spiral  gear-wheels.
The revolution of the globoid gear
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gives a variety of differential motions
to the spur gear, as it swings between
the limits practicable with the globoid
teeth.

74. Ratchet head with spring pawls.

Means for transmitting rotary
motion to an oblique shaft by means
of contracting drums having concave
faces.

76. A reversing movement for
pump valve. The piston rod trip car-
ries the ball frame beyond the level,
when the ball rolls across and com-
pletes the valve throw.

77. Multiple speed-gear in line of
shaft. The small intermediate gear is
secured to the small shaft. The cen-
tral intermediate gear is secured to
the large shaft, while the large inter-
mediate or end gear is fixed to the
bearing.  The side beveled pinions
are revoluble with the large shaft.
With this device speed may be in-
creased or decreased on a continuous
line of shafting according to the rela-
tive number of teeth in the different
gears.

78. Toggle joint cam movement,
for throwing out a number of grips
at once, by the movement of the
jointed ring within the disk.

7. Anchor escapement for clocks.

8o. Cam-bar valve-movement. The
horizontal movement of the cam bar
by the bell crank lever alternately
moves the two valves,

81. Double acting lift and
pump.

82. Rack and pinion movement for
tracing spiral grooves on a cvlinder.

83. nght angle shaft coupling. A
number of right-angle steel rods move
freely in perforated guide flanges on
the ends of shafts that are arranged
at right angles. In this manner mo-
tion may be imparted from one shaft
to the other.

84. Grooved friction-gearing.

85. Revolving rapid blow-hammer.

86. Rotary multi-cyvlinder engine.
The cvlinders revolve with the fly-
wheel and the crank to which the pis-
tons are secured is eccentric thereto.

87. Pendulum water-lift.

force
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88. Means whereby a rectilinear vi-
brating motion may be imparted to a
spindle having an endless worm gear,
by a spur-gear sector.

89. Mangle-wheel with equal mo-
tion forward and return. The end of
the shaft of the pinion is shidably
mounted within the groove and re-
tains said pinion in mesh.

go. Tin-tooth wheel and pinion.

qg1. Disk shears.

B

Fastening Corrugated Sheet=lron

Roofs

Roofs of sheds and other structures
requiring lightness of construction
combined with fire-resisting qualities
are often made of a combination of
structural steel shapes with a corru-
gated iron roof attached directly to
the steel, savs the Metal Worker. In
this way a roof can be obtained which
is made entirely of metal that can be
casilv removed if occasion should re-
quire. It often happens, though, that
there are no adequate means for fast-
ening sheets to the iron, Of course,
if the sheets were riveted directly to
the angle irons, the expansion and con-
traction would tend to make the rivet
hole~enlarge continually. In the ac-
companying illustration is shown a
tvpe of fastening which has been
found to work satisfactorily in many
cases where corrugated sheets were
fastened to iron angles. A piece of
trap iron is riveted at one end to the

' . \
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ridge of the corrugation on the under
side and passed under the angle iron
and then again riveted to the ridge of
the corrugation at the other end. In
this way expansion of the sheet 1s al-
lowed for and at the same time there
is little or no danger of water passing
through the rivet hole. With roofs of
this character it is often the practice
to make the span between purlins of
considerable length, as the corruga-
tions give to the roof a stiffness which
will support a fairly heavy weight of
SNOW.

— - »

Water Power for Central Generators

Any telephone exchange using hand
generators for ringing up subscribers,
will find a water motor much more

Operating a Water Motor

convenient, as the operator only needs
to press the foot lever to ring up and
the bell will continue ringing as long
as the lever is held down. Another
advantage 1s that the motor and gen-
erator may be placed at some distance
from the switchboard, thus doing
away with all noise—Contributed by
Ora S. Harmas, Fennimore, Wis.
i e

How to Paint a Buggy in a Small
Shop

Many a painter is sometimes at his
wits’ ends just how to handle certain
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work in his rather small shop, says
the Canadian Implement and Vehicle
Trade. If he takes time to study out
the right plan he will have no trouble.
Say, for instance, the job is a buggy
—first take off the shafts, then block
the front and rear axle up in the part
of the shop where they can have the
best light. Then dust out the lining
of the top and sponge off the rubber
or leather and clean the bows and the
shifting rail. The cushion, carpet, side
curtains and storm aprons should be
removed to the platform and cleaned.
Then, wash out the inside of the body.
The wheels having been removed,
wipe off the axle arms with strips of
burlap. Clean all the grease spots,
using a piece of cloth saturated with
turpentine, dipped in a little pumice
stone to quicken the work. Rub the
body over lightly with pumice and
felt. This removes the grease spots,
dirt, etc., and makes the surface ready
for the varnish. One mistake some
painters make is to touch up too many
and too unnecessary places. Touch
up only where required and in doing
so touch the right spot without smear-
ing the surrounding surface. Mix
the match color to dry with a gloss
sufficient to reflect more light than
it absorbs. When dry color will not
have changed from its appearance,
when first applied.

e e ——

Handy Small Screwdriver

A handyv small serewdriver with a
good “grip” is made as shown in the
sketch from 3/32-in. steel wire, about
4 in. long, says Machinery. Part A is

)

made of brass  in. in diameter and s
in. thick, knurled on the edge. The
cup piece, B, is of brass, also, dished as
shown.

iled Surface
=|

= —

Has a Good CGrip
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FIRELESS COOKER FOR U. S. ARMY

Keeps Foods Hot All Day in Zero Weather

The greatest improvement in years,
and perhaps in the entire history of the
commissary department of the U. 8.
Army, has been achieved by Maj.
A. W. Davis, purchasing officer at St.
Louis. The idea had been experi-
mented with for months, when Major
Davis was assigned the
task of perfecting it. The
army fireless cooker is a
more valuable acquisition
in many ways than even

kettle placed in the jacket. The con-
tents will be ready to eat in 6 hours
and will remain warm for 24 hours.
In a severe test one of the cookers was
heated and put in a eold storage where
the temperature was 5° below zero,

and when taken out after 16 hours had

gsome mnew brand of
powder.

None but the soldier
knows the weariness of
waiting often three hours
for the evening meal to
be cooked, at the close of
an all day’s march during
which he has fed on hard
tack and cold water. In
times of war the smoke
from a camp fire would
betray the presence of a
company whose success depended large-
ly on =secrecy of movement, and then the
soldier may have to subsist for several
days at a time entirely on cold rations.
All this is to be changed. No matter
how long the march, how cold the
weather or how exposed the camp, when
the order to halt is given a hot meal of
meat, vegetables and coffee can  be
served within 10 minutes.

The fireless eooker is an aluminum
eylinder covered with several lavers of
wood veneer between which is packed
magnesia. The covers fasten on so
tightly the contents are hermetieally

sealed. The kettle 12 261 1in. h1gh
17} . in diameter and when filled
with food weighs only 150 Ih. Two of

them ean be packed by one mule, and
one kettle contains a hearty meal for
a hungry company of 85 men. The
process is simple: Just before break-
ing camp the uncooked food is placed
in the kettle and heated to 212°.
The cover is then screwed on and the

To Provide Quick Meals for an Army

a temperature of 106°. The quality of
the food is also greatly improved by

the process.
—_————  —

AUTOMATIC ELECTRIC PUMPS
FOR RAILROAD WORK

One of the large railroads has put
in an automatic pumping outfit for
filling a locomotive wa-
| ter tank. The work is
done with electric mo-
tors taking current from
an electric power com-
pany. When the water in
the tank falls to a certain
|level the pumps start au-
tomatically and stop
| when the tank is nearly
full. 'This arrangement
enables a constant water
supply whether drawn
upon seldom or frequently, and with
no attention except inspection and oil«
ing two or three times a montbh,
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FOUNDRY WORK AT HOME

Part ll--How to Make a Mold

Having finished making the flask and other equip-

ment, as described in a previous chapter, everything
will be ready for the operation of molding. It would
be well for those who have never had any experience
in this line, to visit a small brass foundry, where
they can watch the molders at work, as it is much
easier to learn by observation; but they must not
expect to make a good mold at the first trial. The
first attempt usually results in the sand dropping
out of the cope when it is being lifted from the
drag, either because of insufficient ramming around
the edges or because the sand 1s too dry.

A good way to tell when the sand is moist enough
is to squeeze it in the hand. If it forms into a cake
and shows all the finger marks it has a sufficient
amount of moisture, but if it fails to cake and erum-
bles up it is too dry. An ordinary watering pot will
be found useful in moistening the sand, but care
ghould be taken not to get it too wet, or the hot
metal coming in contact with it when the mold is
poured will eause such rapid evaporation that the
mold will “boil” and make a poor casting. A little
practice in this operation will soon enable the molder
to determine the correet amount of moisture.

When molding with sand for the first time it will
be necessary to screen it all before using it, in order
to remove the lumps, and if water is added the sand
should be thoroughly shoveled until the moisture is
evenly distributed. The sand is then ready for
molding.

The operation of making a mold is as follows:
The lower half of the flask, or “drag,” and the
pattern to be molded are both placed on the cover
board as shown at A. A quantity of sand sufficient
to completely covér the pattern is then sifted into the
drag, which is then filled level with the top with un-
screened sand. This is rammed down slightly with
the rammer and then more sand is added until it
becomes heaped up as shown at B. It is then
rammed again as before,

It is impossible to describe just how hard a mold
should be rammed, but by observing the results the
beginner can tell when a mold is too hard or too
soft and thus judge for himself. If the sand falls
out of the flask when lifting the cope, or if it opens

Maklng a Mold
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up or spreads after it is poured, it
shows that the mold has been rammed
too little, and if the surface of the
sand next to the pattern iz cracked it
shows that the mold has been rammed
too hard. It will be found that the
edges of the mold can stand a little
more ramming than the middle. In
finishing the ramming, pound evenly
all over the surface with the blunt end
of the rammer.

After ramming. scrape off the sur-
plus sand with a straight-edged stick,
as shown at C, and scatter abont s in,
of loose sand over the surface for a
good bearing. Place another cover
board on top, as shown at D, and by
grasping with both hands, as shown,
turn the drag other side up. Remove
the upper cover board and _placeﬂﬂtm
upper half of the flask, or “cope,” 1
position, as shown at E.

In order to prevent the two layers
of sand sticking together, the surface
of the sand at E should be covered
with coal dust. This is done by shak-
ing the coal dust bag over the flask,
after which the dust on the pattern
may be removed by blowing. The
cope is then filled with sand and
rammed in exactly the same manner az
the drag.

After the ramming iz done a num-
ber of vent holes are made, as shown at
F, from the surface of the mold to the
pattern, in order to allow the escape
of air and steam when the mold is he-
ing poured. These vent holes may be
made by pushing a wire about the size
of a knitting needle down through the
sand until it touches the pattern. The
“sprue,” or pouring-hole, 18 next cut,
by means of the sprue entter shown at
the right, which consists of a piece of
thin brass or steel tubing about # in. in
diameter.

Now comes the critical part of the
molding operation—that of lifting the
cope from the drag. 1t is here that
the amateur often becomes discouraged.
as the sand iz liable to fall out of the
cope and spoil the mold, but with a
little practice and patience the molder
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can lift the cope every time without
breaking it, as shown at G.

The next operation is that of cutting
the gate, which carries the molten metal
from the sprue to the opening left by
the pattern. This is done with a
spoon, a channel being cut about § in.
wide and about § in. deep. The pat-
tern is then drawn from the mold, as
ghown at H, by driving a sharp-pointed
steel rod into the pattern and lifting it
from the sand. When a metal pattern
1= used a thread rod is used, which is
screwed into a tapped hole in the pat-
tern. Before drawing it is well to tap
the drawing-rod lightly with another
larger rod, striking it in all directions
and thus loosening the =and slightly
from the pattern. Some molders tap
the pattern gently when withdrawing,
as shown at H. in order to loosen any
sand which has a tendeney to stick.

After drawing the pattern, place the
cope back on the drag, as shown at J.
Place a brick or other flat, heavy object
on top of the mold above the pattern,
to prevent the pressure of the melted
metal separating the two halves of the
mold, and then pour. The operations
of melting and pouring will be de-
seribed in the next chapter.

——

Battery Switch

In cases where batteries are used in
series and it is desirable to change the

strength  and  direc-
tion of the ecurrent

frequently, the follow-

ing device will be
found most conveni-
ent. In my own case

I used four batteries,
but any reasonable
number can be used,
Referring to the fig-
ure, it will be geen
that by moving the
switch, A, toward the
left the current can be redueced from
tour batteries to none, and then by
moving the switch, B, toward the right
the current can be turned on in the
opposite direction to the desired
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strength. In the various positions of
these two switches the current from
each individual cell, or from any ad-
jacent pair of cells, may be used in
either direction.—Contributed by Har-
old 8. Morton, 3851 Lyndale Ave.
North, Minneapolis, Minn.
S

More Uses for Pipe Fittings

It seems that the number of useful
articles that can be made from pipes

Lamp Shade and Dumb Bell Made from
Pipe Fittings

and fittings is unlimited. The sketch
shows two more that may be added to
the list. A and B are {ront and side
views of a lamp screen and C is a
dumbbell. The lamp shade is particu-
larly useful for shading the eyes when
reading or writing uml if enameled
white on the concave mdv, makes an
excellent reflector for drawing at
night, or for microscopic work.

The standard and base, which con-
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sists of an ordinary pipe flange bushed
down to receive the upright nipple, are
enameled a jet black, and if the de-
vice is to be used on a polished table,
a piece of felt should be glued to the
lmttnm A good way to hold the fan
in the nipple consists in using a small
wedge.

The dumbbells are made of short
pieces of #-in. pipe with 1}-in. coup-
lings fastened to each end by pouring
melted lead in the space between the
pipes and the couplings. The appear-
ance is greatly improved by enameling
black, and if desired the handles may
be covered with leather.—Contributed
by C. E. Warren, M. D., North Easton,
Mass,

A S
-

Optical lllusions

By giving the page a revolving or
rinsing motion the figures appear to
rotate. The best effect will be pro-
duced by laying the hook down flat on
the desk or table and revolving, first
in one direction and then in the oppo-
site direction, in such a way that any
given point on the page will describe-a
circle of about 4 in. diameter. Fig. 1
then appears to rotate in the same
direction as the revolution; Fig. 2 ap-
pears to revolve in the opposite direc-
tion, and Fig. 3 appears to revolve
sometimes in the same direction and at
other times in the opposite direction.

A curious effect can be produced with
Fig. 1 by covering up Figs. 2 and 3
with a piece of plain paper and laying

Fig. 2

o

Fig. 3 g

Move Rapidly with a Riasing Motlon
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a coin or other small object on the
paper. If the vision is then concen-
trated on the coin or other object while
same is being revolved, Fig. 1 will be
seen to rotate.

R Y
e

A Home=Made Telephone Receiver

A telephone receiver that will do
good work and which may be built very
cheaply, can be made as follows: For

i —m the case use an or-

## dinary 3-l1b. baking

powder box with a
Wl piece of heavy wire
JIil¥ soldered on the in-
|'|l§ side, 1+ in. from

/llf the bottom. For the
|} magnet use a piece
4 of round bhardened
steel about # in. in
diameter and 14 in.
long. 1If desired, a
| piece of an old
round file may be

: used for the magnet
core, which should be magnetized pre-
vious to assembling, either by passing
a current of electrieity around it, or
by direet contact with another magnet.
The steel core should be wound with
about 250 ft. of No. 36 insulated wire,
the ends of which should be soldered
to a piece of lamp cord, passed through
a hole in the bottom of the can and
knotted inside to prevent pulling out.

A dise of thin sheet-iron, such as is
used by photographers for tintypes
(Ferrotype), should be cut to the di-
ameter of the can, taking care not to
bend the iron. The magnet should
then be placed in the bottom of the
can in an upright position and enough
of a melted mixture of beeswax and
resin poured in to hold it in pesition.

While the wax is still in a plastic
condition the magnet should be located
eentrally and adjusted so that the end
will be & in. or less below the level of
the top of the copper ring.

After the wax has hardened the dise
is slipped in and fastened tightly by a
ring of solder when the instrument is
ready for use
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How to Make a Rain Gauge

An accurate rain gauge may be
easily constructed from galvanized
iron, as shown in the sketch herchth
The funnel, A,
overlaps and
regsts on the
body, B, and dis-
charges into the
tube, C, the area
of which iz 1/10
that of the top
of the funnel.
The depth of the
water in C is
thus ten times
the actual rain-
fall, so that by
measuring it
with a stJ-:':k
marked off In
tenths of an
inch, we obtain

the result in
hundredths of
an inch.

A good size to make the rain gauge
is as follows: A, 8 in. diameter; C,
2 53/100 in.; length of C, about 20 in.
It should be placed in an exposed loca-
tion, so that no Inaccuracy will oceur
from wind currents. To find the fall
of snow, pour a known quantity of

warm water on the snow contained in
the funnel and deduct the quantity
poured in from the total amount in
the tube.—Contributed by Thurston
Hendrickson, Long Branch, N. J.

— e f—————

An experienced photographer uses
blacklead for grooves about a eamera
or holder. A small quantity is rubbed
well into the grooves and on the edges
of shutters that refuse to slide easily
with gratifying results. Care must be
taken to allow no dust to settle in the
holders, however.

The Colorado river broke its banks
again December 9 and the Salton sea
is rising once more, reminding one of
Mulligan’s “off again; on again; off

again.”
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REBUILDING THE PALACE HOTEL, SAN FRANCISCO

Remarkable Construction that Refuses to Fall Down

The Palace Hotel, San Francisco,
was as well known as the city. It
was 300 ft. by 225 ft.. seven stories
high and a noble type of the architec-
ture of its time—1870.

After being cracked with dynamite
sections of the walls are pulled down

by big hoisting engines and 1}-in. steel
cables exerting a pull equal to the

Fig. 1 shows how it [ :
looked after the quake
and fire, It is now be-
ing torn down, the con-
tractors receiving #$30,-
000 for the work and all
salvage, estimated to be
worth, at least, $20,000
more,

The building was per-
haps the most solid con-
struetion in the ecity.
The brick were laid in a
mortar composed of lime
and cement, with strips
of Norway iron and steel
cables at frequent intervals, This
mortar is too hard to be scraped by the
brick cleaning machines. The sup-
ports included 100 pillars weighing 7
tons each.

The ''Palace" After Quake and Fire

strength of 10,000 men. Even then
the strips of wall remain unbroken on
the ground and require picks and
sledges to loosen the bricks. There are
10,000,000 brick in the building and
the debris will fill 80,000 wagons.
Laborers digging below the surface
of the sidewalk are frequently com-
pelled to desist because of fires which
are uncovered. In many places a
combination of wood, plaster and mor-
tar had formed a sort of charcoal,
which, secluded from the air by piles
of debris, has been smouldering ever
since the fire—the 18th of last April.
Boiling water and steam is often found
in these pent up places. The very
sand seems to pulse and throb with
heat, and the erowds of laborers have
to be on the constant lookout to avoid
being burned or scalded.
e

Green wood is a fairly good con-
ductor of electricity ; heated and dried
it becomes an insulator ; baked to char-
coal it becomes a good conductor, and
burned to charcoal it becomes an insu-

lator again.



Specify These Brands
Don't select your ROOFING TIN on hear-say.

Specify the weight of coating as well as the Brand when you're ready to
select your roof covering, and you'll get exactly what you pay for; while
the life of the roof will depend largely upon the selection you make.
Our brands are enumerated below.
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American Sheet & Tin Plate Company,

FRICK BUILDING, PITTSBURGH, PA.
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FairbanKs-Morse

Domestic Water Supply

Provides all the conveniences of city water
worlis at moderate cost.

Gas, Gasoline or Kerosene Engines for all purposes from 2 h, p. up.

Cut out complete advertisement and send to

FairbanKs,

Morse @ Co.

Monroe Street, Chicago, Ill.
Please send me Illustrated Catalogue No. W 449 Gascline Engines,

I'may wenboic s v o sess o e

Name
Town

e STt O e e -

State
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DUTIES OF A LOCOMOTIVE ENGINEER,-Mlchael
Dean, for twenty years an engloeer, telle of bLis duties in
kallroad Men. He says:

Our time ecard shows twenty superior class (rains that
we have to keep clear of, To do this with an elghty-five
car traln requires good jodgment and close figuring of time,
as well as thorough familiarity with your englpe and the
grades of the division.

Now, to give an ldea of some of the troubles that an
engineer has to contend with: On o recent trip with sixty-
five loaded cars, I received a message from the trainmaster
asking the cuuse of slow time | was making, and this was
my reply: “*Heavy train, bheavy head wind, oursing a hot
driving box, engive foaming, and s green fireman.”” Bo
¥ou see I had my troubles that trip.

An aggravating thing the suglneer bhas to contend with
Is the fool who Ineisis on staying on the track umtll the
bunter beam almost tooches him and then steps of and
glves you a friendly grin. It I8 very trying on an engl-
neer’s nerve, for the time being, when an aceldent occurs
that takes n homan life. One of our old engineers on this
division has had seventeen fatal accidents, while I have
never, In twenty-seven years of active service as fireman
and engineer, injured either passenger or fellow-employe
to any appreciable exient.

I was placed in a very trylog positlon ope night while
hauling the Knlckerbocker Special east ithe Knickerbocker
Is the fastest traln on the road), while spproaching a sta-
tlon at the foot of a steep grade, around & curve, the sta-
tlon being a regular stop for the train,  In shutting off
gteam preparatory fo making the stop I discovered that my
throttle lever had become disconnected from the throttie
valve, thereby leaving me helpless to shut off steam ns far
as the throttle wax concerned. There [ was golng sixty
miles per hour, eight coaches of passengers, and obliged to
make a regular statlon stop with probably a red block
lese than a mile abead. Something had to e done, and
done guickly. I pulled the reverse lever on center and
stalled her down with the alr brakes, Wbhen I got the
traln stopped 1 found I had made a falrly good station
gtop. [ then hastlly examined the defective throttle, found
the trouble was ingide the hoiler where It conld not he
remedied without serlous delay. When the =tatlon work
was done and I got the “‘all right'" slgnal from the con-
ductor, with the assistance of my fireman, I forced the
reverse lever in the forward metlon and ran to the ter-
minal, twenty-three miles, on tlme. The only delay in
getting to the roundbouse was caused by waltlng for an-

other englne to eouple on ahead of mine hefore cutting
locse from the train, to help bold her when released. The
Iast ten miles to the terminal was up a heavy grade, which
was, of course, In my favor, and by reducing the boiler
pressure it was easy to make the terminal stop.

—_— - -
TELEFHONE IN CACTUS CENTER.

There's a Ih{-jtorlhnno In Cactus—It's a new, long talk ma-
chine,
And the girl who operates It is a reg'lar falry queen;
The comp'ny sent her In here fer to ron the thing in style.
And she's ft{;lt the cowboye locoed, clear from here to Forty
e,

Bhe wears n janglin® bracelet, and a rollin' mnass of halr
And when ﬁmd lpoks was passeled she was handed out her
ghare;
She sets there In her glory, In her awe-Inspirin® togs,
And she kguwn that she's the ruler in this lund of prairie
oEe.

The boys they come a-ridin’ from the eorners of the range,
And they moon around in Cactug, and they're actln' mighty
strange;
They have cut out crards and drinkin’, and they make a
plum mean fuss,
If a puncher who's forgitful rips a loud, resoundin® cuss.
They flock up to the office,

their hard-
earned dough,
A rahunin'knlf to eitles where there ain't no folks they
IO
It's money fer the mm]'lq'. but It breaks the boys like sin,
For, unlike tluilr gamblin® pastimes, there i3 nary chance
to win.

and they spend

B0, onless the girl flts eastward,
this fall,

For the m:;anHp season’s comin’, and we ean't get help
i Al

It's Hades, ain’t it, pardoer, when one woman, In her pride,

Gite a muﬂl:-' fiuﬂr'}t cowboys roped and throwed, and then
og-thed!

there’ll be trouble here

—Denver Republican.

—

T IDEAL SIGHT RESTORER

The Ideal Eye Masseur

Indistinet Vision, Muscular Trnui:tn. Chronic
Diseases of the Eye all
Scientific Massage at any age.

English, German or Spanish pamphiet mailed free.
THE IDEAL COMPANY, 239 Broadway, New York.

successfully treated by
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New Style

Improved /4
(1907 Model)

Edison

Phonograph /
/

NE can not
realize the
tremendonssa-
periority of the
new style Edi-
son until after

Trial in
the Home

No scratching,
no rasping,per-
fect reproduc-
tion of speech,
of vocal and in-
strumental

music.
for a genuine Edison phonograph,
10 equipped with Mr. Edison's best repio-
ducer—the model C—the identical new
— style copper diaphragm reproducer used
on the highest priced Edison outfits!
$10.00 for an instrument that plays the perfect
Edison gold moulded records — the identical records
used on all the highest priced Edison phonographs.

$I7 5 for the beautiful Edison outfit No. 1,
" eguipped with a great, fine flower horn,

an outfit that we can surely recommend in every way,
$27 50 —only £27.50—for the magnificent outfit
x No. 5, as illustrated above—the leader

of all our outfits. Far, far superior to other talking

machine outfits sold at three and four times the above
price—only $27.50 and you hawve the best, the very best.

(= $2.00 a Month

and upwards now pays for a genuine 1907 Model Edison
outfit —and THE ROCEK-BOTTOM PRICE without
even interest on payments. — Not & cent in anvance.

s Many persons

For Cash in Full; Yrersons

pay cash for purchases are getting the Edison Phono-
graph on free trial, and then offer to send cash in full
with some discount for cash. We must repeat our
announcement that the rock-bottom figures make it
impossgible to allow any additional discount for cash.

Get the Machine on Free Trial anyway.
Later you can decide whether you want to send
cash in full or take advantage of our easy terms.

The trial must convines you that the Edison 18 the very highest
attainment In the phonograph — unequalled in volume, elenr-
ness and evenness; unapproached In sweetness and accuracy.

$10-00

For a Genuine

Edison

G Cnes
Rock-Bo;tom
Prices

[ on all kinds of Edison
outfits are quoted
in our beau-
o, tiful catalog.
PRICES: from

$10 to $27.50

Free Trial

To prove the superiority of Mr. Edlson's own
maching, with 1t= new eopper d. aphragm re-
producer, the high speed, hard wax, gold
moulded records, and beautiiul new Bower
horn, wé will ship any responslible party your
¢holee of an outfit on trial without deposit of
any kind. Returnable at oor expenze. If
satisfnciory—if more than satisfactory offer
trial at your own home, remit cash in full, or
s small first payment and the balanea on
monthly terms,; just as the purchaser prefers,

Catalogue,

on request 3 5.

5]

'\

Sign this coupon and get the Edisos ‘3; 3
catalogs of outfits, the catalog of 1500 g *q & e
Edison gold moulded records, ﬂnd & ﬂ* "cP o 4
the great circular of our outfit f
No. 5, all without charge. pre- » q‘? b‘%ﬁd&

paid. A letter is not neces- » & .}"\'*.;f .

sary, just sign the coupon @\‘5 w’?;}"' o
and mail in an envelope. f ‘.“a,tﬁhv‘ o A
An early response is ¢ S
specially sullmtad. # @"0

RS e‘f?

".Tr
q,.
‘F
)

Mr. Edlson has protected by patents F. K. BABSON, *E":- fb‘ R
every devies that was worth while, ﬁ‘“&?’”’“‘ # \g\l- & 'ﬁ"b'? T
, #0 that the Edison stands tody s | T T A T
a Edl-wnq unapproached by any in perfection.  Chicago , ~ ¢V S . SO .
¥ PO & &‘* LA S O
s % N ﬁ“"" h T L
-
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Perfection attained. One practical reason
back of so strong a claim is this:

Fourteen different engines of recognized reputation
—twelve made in America, two from abroad —were in-
stalled and kept running in our experimental depart-
ment constantly for ten months, onder the eyves of ex-
perts of known ability,

The best features of each of the fourteen engines are
found in our new construction. Every weak point

has been kept Auto-Marine Engines
out of the of 1907,
Our catalog will prove to any prospective pur-
chaser that our engine is superior to any other engine

made, Fr_1r your personal interest consult the standard
of perfection we have established.

Don't buy sny engine hefore reading our **Treatise

PARADOX GAS ENGINE

§ . Attach the engine by rabber tube to
iy I1] S an ordlinary gas E‘h:n{"r’. and light gas.
: - Costs losa than Ge m day for ges. IS
rung with an explosion s revolu-
tion  Will not ran

_,,‘ with natural gas.

Air-cooled Motor

e b, G

PARADOX GAS ENGINE CO. "erns-ares™

on Modern Marine Engines' —mailed for 10c in stamps.

The Ferro Machine & Foundry Co. §

111 WADE BUILDING, CLEVELAND, OHIO, U. §. A.
Castern Branch: 79 Cortlandt St., New York City

TURNTABLE OUTFIT

CHIPS FROM THE WOOD-WORKER.—The followlng are
from that excellent publication, the Wood-Worker:

As to wheelg in the head—well, maybe a fellow had bet-
ter have wheels than a vacant place.
& " - -

Gumption, grit and go are three good elements that most
any man can acquire if he will only strlve hard eoough

and long encugh.
L] L] W

Do you ever stop to think that & belt as well as a pulley
may be out of lance, and in consegquence not do as
smooth work as it shounld.

-

Many a good job of wood work Iz spolled by a poor joh
of wvarnlsh, Wonder how many jobs of poor wood work

have been gaved by gmil 'unfsh':' .

We all believe in and indirectly praetice profit-sharl
in a way, but the tronble iz we can't always agree on wha
share of the profits of t..lhe huglueas each ghould bave.

-

The amount of stuff you get through a planer Is one
thing, and the way It looks when yon get through is an-
other, and frequently a more important conslderation, than
the first.

- - L]

There i8 a difference of opinion as to whether two or
more knives on a head can be made to eut. There I8 prob-
ably also a difference which comegs from the man amd

manner of setting, too, -
L L L3

Yes, a foreman should use his braing more than his feet,
but he should not it around too much while dolng it. In
other words, it Is a good thing to keep both feet, handa
and brains In training.

L] L] L

When & salesman strives to 2ell you either machinery or
supplies by offering some kind of graft, take it for granted
that there is something wrong either wilth the salesman,
if not with the stuff he has to sell

- -

Bometimes a foreman gets hossy around the englne room
just to show that he can, and at other times because an
incompetent engineer makes it necessary. In the latter
eagp it might be a good idea to change the tacties and get

a new engineer.
W L] W

There iz still room for argument in favor of “‘face up"
and “‘face down,'” but we all agree that the Important thing
{8 to have the face properly finished no matter which way
jt iz donme. That's what the buyer looks at—the finish.
He does not Inquire whether 1t is dome “‘up’’ or “‘down,"
just so it's done right.

—— i i

MADE FIREWDOOD OF §1,000 TREE.—Walnut at present
{s almost Inprocurable, Mapufacturers are even sending
ont representatives to buy up old walnut fence rails, and
are paying good priees for them, too. Many walnut trees
now standing would bring $800 and £1.000 aplece from the
right parties. Thig state of affairs has been widely pub-
liched, and yet there seems to have been one farmer who
pever heard of it. He appeared In Leavenworth, Kansas,
not long age with two loads of firewood and said he had
aeveral loads more. having ent them all from a single

walnut tree. He sold the fuel at §4.50 a cord!!!
3 - : . INVESTING BRAINS.—Many a man stands around tell-
"gﬂfﬁuﬂfwsg:’:::: E',’:w"h ing what he would do if he had capital, when a lttle
H In':r : Lo dﬂ;:l' Paris ' braln wer properly applied wonld bring him the moeh
ambury; o . ’ desl results. The hestgwayr to Interest capital 7 to

demonstrate surpassing uhiﬂt: in one's chosen line.

use manufactured, natural or producer gas, gasoline, alco-

hol, or distillate a8 fueal; there are six distinet ranging
irom 1 to 100 H, P, incloding stationary, po and ma-
rine, of both two and four cyela. 'We send experts to make
direct connections of these engines to pumps, COMPressors,
eneratora, holsts, ebc. We aré also headguarters for Scales
rucks, Transmission, Valves, Railroad, Factory and Mili
Suppliss, Machine Tools, etc. Write us for catalog.

THE FAIRBANKS COMPANY NEW YORK

ﬁ.ﬂuuﬁ Baltimore; Bangor, Me.; Boston; Buffalo;




POPULAR MECHANICS ADVERTISING SECTION

A LIVE SUBJECT FOR EVERYBODY— THE ﬂl-‘ﬁﬂf-fﬁ% E-.ﬂlNE
How do you keep posted—we can help you through GAS POWEL -
pages—Maonthly—One Dollar a year—Gives the best Information—Its @ ”“T

tising shows the best goods o the s trade—Sample copy fres. Ag rents winted.

GAS POWER PUBLISH.ING CO., 802 Ship 8t., 8t. Joseph, Mich,

EARS all GEARS nothing but GEARS SMALL MOTORS
Grant’s
Tl‘ﬂa:tnlhﬁ on GEARS a Dollar I All varlable speea
Each
Catalog:on Teques! Alternating dental and 1ewelers motors.. 532 50
Philadelphia GEAR Woaerks, Inc. Direct current ' ‘¢ i . 23.00
123 N. Tth Phll-d-lphi;. Pa. Alternating forge blowers .........c.c.ccouv.... 45,00
Direct current forge blowers

R EV E RSIBLE Alternating current friction drive motors

for Gordon Presses, 100 to 2,000 im-

MARINE ENGINfS pressions per hour..

11 to 30 H.P. Same motor wound Ior dm—.ct currr.-nt

These motors are the newest improved variable speed

f Jodalog, ices Tight. motors, and .p‘.unﬂmtl:-ed for two years,
Aongfar 0 g ST Send for booklet *A.™ A thousand other motors in stock.

TERMAAT & MONAHAN CO. GUARANTEE ELECTRIC C0. CHICAGO, ILL.
Oshkosh, Wis.

DESIGNS AND I’ORI(ING DRAWINGS

For Steam and Gas Engines

Gas and Gasoline Engine and
Motor Castings 1 to 16 H.P.

Sold Bicycle, Auto, Marine and Stationary Booklet on request
outright, We sell “ll print drawlngs of either 2 or 4 cycle type

Ke THE GEBHARDT MOTOR CO.
royalties. 2930 Hancock St & Philadelphia, Pa.
Standard
alem HﬂR]ZﬂNTAL AIR CﬂﬂLED MOTORS
'n:,"_{‘::"‘: 1% and 234 H.P.Equipped
in mse,

with short conmnection
for spray pump or walking
beam attachment for pump.-
ing from wells. Will work
against 150 1b. pressure.
Gasoline in base of engine
or outside. Write for
agency.

A. MIETZ, "*°J2% York 5™ ua GBOI.EI} MOTOR CO., LANSING, MICHIGAN.

YOUR INTERESTS AND OURS ARE IDENTICAL
! You Want Practical

Sample castings for first anginu Pnttum u-llu !u.rn]shed.
Address €. . GIDDINGS, M. E., Bept. 5, ROCKFORD, ILLINOIS

THE MIETZ & WEISS

OIL2GAS ENGINES

Stationary, 14§ to 80 H, P.

; Marine, 114 to 100 H, P.

1| GENERATOR SETS. PUMPS,
' HDIETS Ere.

WELL DRILLING MACHINERY
to develope that

M!narafg Oil or Water

proposition; we have it. Guarante@
It to work satisfactorily.

Tell us about the formations, depth, diameter holes; will send
printed matter and can save you money.

THE AMERICAN WELL WORKS,

AURORA,ILL., U.S. A,
CHICAGO, ILL. DALLAS TEXAS
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—12H. P.¥58%°
Look at the Neat Design!

The finest little 1§ H. P.
Engine on the marks

Handsomely fin-
ishaed.

Bore 84 inchea;
gtroke 3 inches,

Thess englnes will
develop over 2 H. F.

caerta Inr'
talog "B
of lt_ﬂgm 16
H.P.Motors.

AMERICAN
MOTOR CO.

e —
L]
My Reviseo LisT oF MacHINERY
AND CONTRACTORS' EQUIPMENT
IS NOW READY, AND COVERS
TWELVE PRINTED PAGES WITH LO-
CATION AND PRICES. | WILL BE
VERY PLEASED TO SEND A COPY

TO YOU IF YOU WILL LET ME HAVE
YOUR ADDRESS.

Willis Shaw, Machinery
CHIZAGO, ILL.

171 La Salle St.

The Ideal l.awnmuwer Grinder

Sharpens any Lawn-
mower accuralely im 10
to 165 minutes, makes
the blades aosolutely
true, gives them a per-
fect clearance, does the
work quickerand cheap-
er than it can be done
by hand. Nothing like
iton the market. Made
for both hand and pow-
€r use,

Write for full descrip-
tion and prices
TODAY.

Plymouth, Ohio

THE ROOT BROS. CO0. -

High-grade MARINE and
AUTOMOBILE ENGINES
2 to 30 H.P. 2 and 4-cyole,
latest Improvements; best ma-
terial: lowest prices. Also sell
castings, with drawings.

State your want.

HOULE MOTOR WORKS,
680 East St., Holyoke, Mass,

e

MECHANICS ADVERTISING SECTION

“GET THE BEST”

which means

The Clipper
Water Motor

We do pot claim it THE
OCHEAPEST, but wa du
claim it THE BEST.

Buy one for the hn;r and
watch him *“*get busy.’

send for clrenlar with foll
description and piice.

L. E. RHODES
HARTFORD, CONN.

Lr tht-t Fi
"’an e

Why be satisfied
with a rough, unhn-
ished Engine when
for the same price
you can havea 'E;zii‘-'.e
Perfection — the finest
finished, smoothest, guiet-
Inished, q
est operating small marice
maotor, L.I'I'I the nurket '

i --.|::I Pk a
fitted piston
crank shaft

tha hezt -.-." [

ilﬂ.lll that yo
your Dok, |'
pmrantes baaked « |
The Caille |4rf Hll"l Mator O,
1211 Seeond Ave., Delroli, Mich,

15.235°

(‘umpiﬂ ¢ Engine

Jump Spark
Temithna

HE GOT A REPLY,—Several years ago a country dealer,
by the name of Parsons, came to the city to buy from
a whaolegale firm a bill of powle for his country store.
After coming down-stairs and while walting for his goods
tn}lhn:& packed, he npoticed several men using a speaking
tube,

After a while his eoriosity got the better of him and
e asked the proprietor what the thing was. “A speaking
tube,'' sald the proprietor, “Speak (o someone upstalrs
and see how It works."'

“What will T say?’
lhr tube.

“h, say anything you lke,"" replled the proprietor.

]]i_n.“' shonted the dealer, “‘Are the poods Mr. Par-
gons, of Willlamsville, ordered, ready?"

“VYeu " was the response  from upstairs, “the goods are
ready, it we are looking the old skinflint up. ‘e think
he is kind of shaky.""

—
THE STEEL SBQUARE POCKET BOOEK.—EBEy D. L. Stod-
dard. Cloth, 159 pp.. 150 fllust. Price, 50 cents. Induos-

trial Publication Company, 16 Thomas Bt., New York.
Gives best methods of using carpenter's sieel square.

FOOT and POWER

AND TURRET LATHES, PLANERS
SHAPERS AND DRILL PRESSES

SHEPARD LATHE CO.
AlS1 W. 2d St., Cincinnati, Ohio

querled the dealer, going over to

M0T0R§

For Marine and Vehicle Use

Will

1% to 60 H. P. {6 )
Experimental Work Solicited




NEW 1907 EDITION

The only complete, up-to-date Library on En-
gincering published. Gives only the latest and
most l-“ﬁhll'{lf- information. Each volume con-
tains a series of test guestions. Written in a
plain, simple, understandable manner.

Cyclopedia or Engineering

Five volumes, 2,000 pages, fully indexed, slze ur;-m-. 7x 10 inches, bound in three quarters red morocco leather. Over
& 00 full-page plates, dinprams, sections, tables, formule, cte. Wreitten by tlru.r foremost authorities and especially
preparsd for Home stody, after a careful study of shop nesds and conditions. Years of experience in shop. lshoratory
and vinss coom required 1n its preparation. Each section tested by actoal use for its practical value to the man who
desires to know the latest and best practice In shop and engine room. Numerous explanatory examples. Complete seta
of test questions and reviews In every volume, thus combiniug the best fentures of a text book and n reference work.
It & eas ¥y understood by the man wiho has little time to acouire the fundamental principles of Englnearing.

NOW $19.80—REGULAR PRICE $30

Just the set of books for the Fngineer, Boller-maker, Machinlst, Tool-maker, Pattern-maker, Sheet Meatal

Worker, Gas Fogineer, and persons coming in contact directly or indirectly with machinery. The Oyclopedia

12 complled largely 1rom oor instruction books, which have been tested by thousands of practical men. Each

volume contains a series of test questions to emphazize vital pninta. Prepared especlally for home study ina

plain, nnderstandahle manner. This liberal offer 18 made for 30 days only, to acqualnt the readers of POPULAE MECEANIOS

with the practical character of our correspondence instroc-
tion. Lnok tlnlﬁr;l‘ﬂmr for ﬂ“i ;lu::'ﬂ- lffl:ﬂ‘«iﬂlu,:'ﬁun e e PARTIAL LIST OF CONTENTS

§2 00 down and $1.00 peramnnth ihereatter until the epecli Principles of Heat — Chemlstry — Bollors — Calorimeters—

rice of $19 80 ls pald: oherwise, notify us and we will | gteam ["Ik]?tTH—Ell'\"ltth Btenm i?uu‘lums—-ultmm I-'.nplnffﬁndl-

ransfer the books absolately froe, cators—Valve Gears—Thermo-dynamics—The Steam Turblne—

Refrigeratlon—Ammonia Compression Bystem and Absorption

Eystem—Gas and O] Engines. Marine Bollers—Marine Engines

—i'ondenserd — Navigation—Lotomotive Bollers and Engines—
A M E RI C A N 5 C H 0 0 L O F Valve Motions— Ty pes of Locomaotives—Alr Brakes— A tomob] les,
Machine Shop “"oriﬂ:—Tllu Lathe—The Flaner—The Shaper—Yen-
C 0 R R E S P 0 N D_ E N C E tilatlon — Heating — Mechanical Drawing — Alr Compressors.
Theory of Dynamo—Elsctric Machinery=—Diract Corrent Motors. Flaetric

Wiring—Electric Bell Wiring—Elsctric Lighting—Storage Battariss.

5526-56 Armour Avenue .. CHICAGO, ILL. Please Mention Popular Mochanics, Feb. ‘07

SOROLL SAWS

I will send this beautiful
design with 300 miniatures
end my illustrated catalog
of Seroll Saws, Lathes,
Fancy Words, Metal Trim-
mings and Tools, postpaid
on receipt af 15¢, or send Gc
for catalog only. Address

Tee POMEROY
Scroll Saw Co. 1

440 Asylum S, Rartford, Conn.
Div. Z

SCROLL SAWS
FROM 50c TO $22.50

CEMENT BLOCK 51
MACHINE 100,BL0cks

MOLDS for Clsterns, Sllos, Fence
Posts, Drain Tile, Write today for par-
ticulars, A. T MACEAY & CO,,

24 Washington 5t,, Chicago, Ill.

The Only Carriage Mobile
IN THE WORLD
The Only Self-Cooled Gasoline Engine in the World

Can travel 30 miles per hour.
7 "] 30 “' P' Pri:'-n;s-i.'ﬂtn £260. Guaranteed.

SUMMIT CARRIAGE MOBILE CO., 407 Sycamore St., Waterloo, lowa

BUY A GOOD

(MISSOURI) ENGINE

It's cheaper in the end. (That's
what my customerseay.) My3H. P,
Engine drives 22 launch. Price with
full launch outfit, shaft, propelier,
tank, batteries, coll, plping, etc. No
axtraz. Everything furnished $110.

Sand for catalogua of & to 35 H, P.

H. LIPPERT, St. Louis, Mo.

WATER MOTOR ™ $12

Larger Sizes proportionately low. Attachments extra. Runs fan, scroll saw, lathe,
sewing machine., Power depends on water pressure. As orders will be filled in the order
of receipt you should send for free circular today. For engineers we also make Engine

Indicators, Reducing Wheels and 1 IPPINGOTT S. S. & S. 60., NEWARK, N. J.

Please Mention Popular Mechanics
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BRTVICe.

ADVERTISING

Wood Working Machinery

Foot, Hand and Light Power

For ripping, crose-cutting, mitering, rabbeting, grooving, dado-
ing, boring, ecroil and band sawing, edge moulding, beading,
mortiging, ete.  Bullt frr hard work, accorate work and long
Send for catalogue “ A"

~ SENECA FALLS MFG. C

SECTION

102 WATER ST,
. SENECA FALLS, N. Y,

BALL-BEARING
STEEL-FRAME GRINDSTONE

Frame strong and rigid.

Fine stone 20-in, diam,
2in. thick.

Shipped crated.
wglg%t 76 pounds.

Price $3.50 F. 0. B. Chicago, Il

MECHANICS TOOL WORKS,

204 Dearborn Street, CHICAGO, ILL.

B.F. BARNES"

ELEVEN-INCH SCREW
CUTTING LATHE

For foot or power as wanted. Haa
power cross feed and compound
rest. A strictly high-grade mod-
ern tool. We also build a 9-inch
lathe, Descriptive ciroulars of
each lathe upon request.

2
B. F.BARNES CO.. Rockford. W

“Rich Spark” Plug

OomrpreTE ELEcTRi0 LigHET PLANTS.

Richardson Engineering Co., - -

MAXKE YOUR OWN

CEMENT BLOCKS

BRICK, FENCE POSTS, DRAIN TILE, Etc.

We farnish the machine and instructions.
HAVE MONEY on your bulldings.

BIG MONEY 558 Wi for bookler.

The Reed Mig. Co., Box 118, Springfield, Ohio

WHY JOHNSON WASN'T FIRED.

By B. E. Marks, in Rallway and Locomotive Engi-
neering.

There was a new superintendent on the Cross
Cut & Pumpkin Valley Ralilroad, who was long on
a liking for things scientific, reports of tests, col-
lege bred engineers and other things, but he was
somewhat s=hy on good practical experience in
actual rallroad work, His aunt's husband on his
mother's side was a big stockholder, and so such
a little thing as lack of experience didn’t stand in
the way of his selection for the place,

One of his first visits to old man Johnson's divi-
sion brought him the painful discovery that not
an engine on the road was even drilled for an Indi-
cator, much less had cards peen taken at regular
intervals to study the steam distribution. So he
turned some of his voung college friends loose on
the job, and three of the engines were forthwith
prepared for an exhibition of what an engline really
ought to be., Johnson kept tabs on the cost of the
changesz, but wisely kept this to himsell.

Of course they found the engines all wrong,
valves didn't have enough lap, quadrant didn't
have notehes thick enough to graduate the cut-off
to six decimal places, valve wasn't of the best
type, and the cards looked like anything but a
Corliss indicator diagram. Too much oil was belng
used acecording to the best practice of the Great
Ajr Line and, in fact, pretty much everything
spemed to be going straight to the bad. After they
had the engines down fine they prepared for the
great tests with seventeen students to check every
exhavst, wateh for signs of smoke, count the shov-
els full of coal to the mile, and measure out the
oil with an ey¥e dropper. Then came the report.
And that wasn't all, either, for the super (most
forgot to say his name was Smart) had been gath-
ering in a good sized bundle of reports from all
gver the country on the results obtained from mod-
ern roads where men were not tied down to old
traditions, etc., ete.

{ Continued on page 264.)

Y 1
oo nipot st = DRICE $
Every Plug Guaranteed,

CmovrLans FREE,

Riverside Place, Hartford, Conn.

Ii It'sa Seb_as_tian, It’'s a Good Lathe

BUILT UPON HONOR—ACCURACY, EFFICIENCY, MODERATE PRICES.
Foot and Power Lathes, all sizes.

Sebastian Lathe Company, 107 Culvert St., Cincinnati, O.

Send for Catalogue.
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“Ohio Tools Do The World’s Work ”:Z

Insist on having tools under this trade-mark

They are the BEST TOOLS
akill and money can produoce

LATHES

9 fo I3 inch Swing

Last price, $85.00 and up accord.
ing to size. When ready to buy
wond for Lathe Catalog and prices

W.F,. & John Barnes Co.
I Roby 8t., ¢ ¢ Rockford.TIL

MECHANICS ADVERTISING

Tue Prace 10 Byy MacHinisTsTooLs

To introduce my

HAND BOOK FOR APPRENTICED MACHINISTS

CosTENTS: —Care of Machines, Tools and Work,
Reading Drawings, Formulas, Care of Qenters, Ete.
Price 50c, postpaid

HAND BOOK OF PRACTICAL MECHANICS

Best book of the kind published. FPrice $1.25, postpaid
Bend for clrcular of our Apprenticed Machinist Tool Set.

J. A. BARKER

FULTON BUILDING, PITTSBURG, PA.

“MR. INVENTOR”

OUR BUBINESS 16 TO

Perfect, Develop and Manufacture

YOUR INVENTION. ALL MODERN FACILITIES
AHRE OURS, AND WE ARE AT YOUR SERVICE.

WE EMPLOY EXPERT MECHANICS OHN
Fpeciaities, Dies, Punch [Dork and Models

SEND US YOUR DRAWING OR MODEL AMD
WE WILL SUBMIT OUR LOWEST PRIGE

MONARCH TOOL COMPANY
124 OperaPlace, CINCINNATI, 0.

SECTION 263

and all experienced mechanics eall for “OHIO™
TOOLS when they require a tool that will stand up
under hard work.

Every Tool Covered by a Broad Guarantee

Dur Catalog No. P will prove of interest to every
mechanic.

OHIO TOOL COMPANY

COLUMBUS, OHIO

AND .
ERALUND’S .
PATENT
ATTACHMENT
for TWO-FOOT
RULES

Sent by mall, 50 cts.
Owners and Manufacturars:

THE EDEN SPECIALTY CO.
864 Third Ave., Brooklyn, N. Y.

% Chapman Economizer

A 1% horse, but tested to 3314
[ o] : B?)r cent above rated power,
\ ¥ ' K'T buy a CHEAF engine; it

Fme Ny
The Hoe Pai Leved
LG ] 0

[ e 4

1 doesn’'t pay. Buy the simplest,
., gtrongest and best design 8-
ghlila at the lowest possible prices
t's right, wo Luild them.
CHAPMAN ENGINE WORKS, Marcellus, Mich.

TOOLS FOR ALL TRADES

AT WHOLESALE PRICES
(BY MAIL ONLY)

To Introduee our profit-saving pricss, we
offer for 30 days only,

Starrett’s Center or Tool Gauge

For usa on grindineg and setting scrow-cut-
ting tools. Made of finest quality steal.
Bells regularly for 26 cents, Sent postpaid to
4 any address for 1Te. (by mail cnly .

Offer good to March 1, 1907, only.

Send today for catalogue. We guarantee to
BAYE YOU mMOney.,

RUDOLPH HARDWARE COMPANY
Dapt. C, Smithfield St PITTSBURG, PA.

GENUINE ARMSTRONG

'STOCK AND DIES

are made only by

THE ARMSTRONG MFG. CO.

BRIDGEPORT, CONN.

New York Office, 139 Centre St.

Chicago Store, 23 South Canal St.
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“Koeth’s
Kombination Kit”

Greatest Invention of the age,
Conceded by all who see it to ba
the best thing of its kind now on
the market, 15 Tools and
g:dae Flut:;lﬂ'lnid!;l fl'rll" all.

L] Bl s APOp- D[gﬂd.
highly finished and warranted.
E4ch tool complete within jtscif
and 10 to 11 inches {n le
10 worth of tools for E.50 per
sat, prepald. Salesmen wanted.
I henomenal inducements to live
i:fln. Write for illustrated book.-

rake I

KOETH MFG. CO.

108 Broadway Buffalo, N. Y.

Let Us Act As Your Factory

We have oneof the bestegquipped shops in the United Statea
and can turn oul your work for you cheaper than !}'uu can
posaibly do it youraelf. Send drawings or models for estl-

es on dies, tools and manufacture of your article In
quantities.

Metal Specialties Manufacturing Co.
18-24 W. Randolph St,, Chicago,U.S. A

“LITTLE SKIPPER"

MARINE ENGINE

H.D. Baird's Latest and Greatest Two-Cycle Gasoline
= Engine. Makes a speedy little

- Launch from an ordinary Cance
or Row-boat.

Actual E:::':. sz 4.2

HP

Engine complete with necessories and bost
fittings, $3H.

Himplest, strongest, most Il-:l'l'tl'nt nnd
specdy ongine of ite class, rives Cancs,
Bow-toat or 12 10 20 fi. Launech 6 o 10 miles
per hour, or 37 fL. Sailor 3k o 4 mi. per hoor
FREE asan anxilinry, Roversible, anyone can install

and rua it, always safo and cerlain o go.

BOLD UNDER & YEAR GUARLNTEE.

$7. GLair Motor Co., Dept.3« Detroit, Mich,

(Continued from page 262.)

Then came the day of reckoning, and Johnson
caught it in the solar plexus. Smart called him
into a directors’ meeting and proceeded to show
them the reasons for their road not being a through
trunk line and the way to get into that enviable
condition,

“Mr. Johnson, we are trying to discover the
weak points in the motive power department, and,
as you know, have had a few tests made from
some of our engines to dztermine the reasons for
the lack of economy In fuel consumption, in oil and
in other things. 1 also have here other tests, from
other roads, showing a much greater economy than
we are showing, as well as one from the Jlgger
Valve Gear and the Back Action Valve which yon
refused to try. 1 trust that yvou will be able to
explain your position in the face of these facts, as '
we are very anxious to retain all our old men if
they will assizt in bringing about a new order of
things that make for the betterment of the road.

“Now here are the tests from engines numbers 16
and 20, after changing =0 as to make a proper card,
and compared with the same engines before the
change. They are now hauling 23 cars up the hill
against 20 before the change, and burning less fuel
by 6% per cent. Can yvou explain that, Mr. John-
Eﬂn?.l

Then it was Johnson's inning.

“Perhaps not to your satisfaction, Mr. Smart,
but the gentlemen here may see a streak of light in
a few remarks I feel called upon to make. You
forgot to tell them that engines 16 and 20 were
here; tires in bad shape, cylinders wanting boring,

THE. AMERICAN COMBINED

FENSABLE ENTI

height of any object, ele. AGENTS WANTED ON LIBERA

LEVEL AND GRADE FINDER

All progressive and up-to-date Mechanies, Machinists, Carpenters, Bricklayers, Masons, Plambers, Millwrights,
Somﬂthill!‘gvﬁ"ﬂﬂ%ﬂthfr New Boad S0 cvivors, Track Poremer.. Barveyors, Architets, Oivil Baginsers snd others will find this s TNDIS.

A CIVIL ENGINEER THAT YOU MAY HAVE WITH YOU AT ALL TIMES.
The Most Practicable, Durable and Convenient Instrument of the D
In addition to ordinary mechanical work the American Combined Leval and Gradea Finder will prove sarvieeabls tn s

out roads, landscape gardening, placing of pipes for drainage, getting fall of water, getling
grade of hills for antomobilists, eniting of mftars, lu:rlnE off and levellng buildings, getting
TERMS, AFPLY AT ONCE TO

EDWARD HELB, Railroad, Pa., Manufacturer

o
1t forms of gradine, laying

EXpeaE—-———————-—

PATENTS PENDING,

SPECIAL 6 5c PATEATED I, GNTED STATES, CANARA, FRARCE, CERMANY

OFFER...

FOR THE NEXT THIRTY (30) DAYS J¢ ffiex Fepders

Balts bafors and
after using the
Hawkeye .

Our wrench has more
uses than any other
wrench made, and can
be used am a pipe

MECHANICS ONE OF OUR WRENC HES.wmadL‘ with extra fine finish, ata special price of oo 0 Syt b Ter.

&5 CENTS each, postpaid to any address. & make

Order pow oryou Thoa HawKeova

Weancrh

this offer in order to introduce the
wHawhkeye' Wrench 1o new readers who are not aguainted with 1ts merits. or nut wrench. For

Can Marshalltown Iowa 5 different dies.

cutting threads it has



[Drite for catalogue of
Motor Boats Row Boats
—Hunting and Fishing Boats.

The Mullins Steel Motor Boats have revolutionized motor bont bull
are superior in every way to wooden motor boats.
Mulline Eevarsible Engines, so eimpla In constroction, and o dependable that
ia boy can run them, and the Mallina Improved Underwater Exhaust, which
makes them absolutely nol=eless,

Sew pxhibit N. Y. Motor Boat Shoe, Febivuiry I7-58,

THE W. H. MULLINS C0,, 150 Franklin St.,, SALEM, OHIO.

Mullins

PressedSteelBoats

Are the Fastest and Safest Boats Built

They ars ballt of smooth, pressed stesl plates, with alr chambers in each end

lika n lifeboat, The smooth, steel bull has handsome Hnes, and glides through

| the water with the least possilile resistanee—they are faster, more durable and
aafer—they don't erack, leak, dry out,or sink, and are elegantin design and finish,

i, and

They are equipped with

Every boot 1s absolutely guaranteed.

""KNIPE" Pat.

BALL BEARINGS

For light and medium weight.

Thrust or weight, or both.

1-4 inch shaft and up.

No fitting, just push them on.

10 cts. in stamps for samples.
PRESSED STEEL MFG. CO., 515 The Bourse, Phila., Pa.

valves needed facing and a few other things. Then
they only pulled 20 cars up the hill. You over-
hauled them., drilled 'em for ndicators and let
yvour friends play with 'em for a month, Keeping
them out of regular service most of the time, mon-
keying with the wvalves and valve gear so as to
make a pretty card. But you don’t compare them
with the 256 and 26 of the same class in good con-
dition. They are pulling 25 cars up the hill every
day, burning less coal and using less oll than
either of your engines. and they haven't had a cent
spent on them for schoolboys to play with,

“We are hauling more tons of coal and at a
lower cost than yvour Trunk Line friends in spite of
their reports. I've seen these and I've also been
over thelr rond on their pet engines and know the
conl that iz being put on the tanks every day.
When you want to know about the coal that is
being burned, don’t stay in the office and ask for
reports but go and see what the coal man is put-
ting on the tanks.

“Perhaps they are using a littla less oll. That
accounts for their engine failurez from hot hoxes
and their large force in the shop to Keep the en-
gines moving at all. The oil eranks count the last
drop with slide rule and forget all about the repair
shop and the hot boxes. If 1 was running this road
just my way I'd double the oil allowance this min-
ute and I'm dead sure “twould save money,
Wouldn't make a man use it all unless he wantad
to, but he'd know if he needed it that there
wouldn't be any hanging match when he got back.

(Comtinued on page 268.)

PATENTED ARTICLES
MANUFACTURED FOR INVENTORS

In any quantities from one to tan thousand. Send sketeh or
model for estimates. Inventions developed. Models made.
Termes absolutely the lowest, Prompt Dellvery,

Murray Engineering Company
3010 K Stireet Washington, D. C.

THE ©OLD RELIABLE

JESSOP STEEL
IS YET ON TOP AND THE VERY BEST FOR ALL FINE TOOLS
WILLIAM JESSOP & SONS, LIMITED
21 JOHN STREET, NEW YORK

WE MANUFACTURE TO ORDER

DIES. TOOLS ano

AUTOMATIC \JACHINES

ALSO HARDWARE SPECIALTIES
AND PATENTED NOVELTIES

ESTIMATES FURNISHED ON EXPERT
MODEL WORK, BEND DRAWING OR
BAMPLE.

BOOKLET FREE. WRITE TODAY.

Stamping & T ool Co.

DEP. C LA CROSSE, WIs.

o Lincoln’s Famous Saying

“Yon can fool some of the penple all of the time and all of
the peopls some of the time, but you cannot fool all of the
people all of the time™ applies extremely well to ignition ap-
paratus for antomobiles and mot wr boats,

If you use & SPLITDORF SPARK COIL you will not be
fooled, It is need by the great majority of motorists and
they all swear by It.

C. C. SPLITDORF,
Ask

17-27 Vandewater St., N
Yiook T veinn T ew York.

FAN BLOWERS. EXHAUST FANS.
PRESSURE BLOWERS. VENTILATOR WHEELS,
HEATING AND VENTILATION.
SEND FOR LATE CATALOGUE Neo. 2%

EXETER MACHINE WORKS,

EXETER, N. H.

GASOLINE SOLDERING IRON
AND BLOW TORCH

EMMELMANN BROTHERS MFG. CO.,INDIANAPOLIS, IND., U.S. A.

After any intelligent mechanic has been made aware of
{he widz reaching convenience of this admirable tool, he
quickly bids farewell to old-fashioned Soldering Irons and
Primitive Furnaces. No more of such “back numbers”
for him. For such enlightenments, we use a very attrac-
tive little borklet. Shall we mail you a copy?




appoars between €

not run down or dry out, bat

HOW TO GET GOOD IGNITION in GAS and
GASOLINE ENGINES

DMd yon ever stop to think where the heat enargy comes from that

sparking points in an engine eylinder? This
heat ignites the mixture, just as you might app
of gunpowder, Its source is the battery, while the spark
anil gathers it up and hands it along.

This i2 why you must usa a good, strong battery, one that does
always there with full voltage to pro-
duce a bright, hot spark. Some batteries, *dry" batteries for in-
stance, do very well at the start, but 2oon gink down so that they
won't keep the engine runniog without a stop for half an hoar,

THE GLADSTONE LALANDE BATTERY
gives full voltage and current for its rated life. It will ron an en-
E"éa lomger l’nl;:k]]ﬂlknr tha.‘li'u any other.
get your money H your dealer to show you a (iladstone
HBattery and Epark Coil or write to us. Also ask for Booklet “E.*™

It 1= very important that the Battery fit the Spark Coil, so do not
fail to mention What make of Ooll you have ased. &

THE BATTERY SUPPLIES C0. (Iac.), NEWARK, K. J.

a match to a pile

If it does nok, you

MOTOR CYCLES|

£ H. P. Double Cylinder
Cycle Castings, $22.00

W. HOFFMAN

Launch and Motor Works
1253 N. Halsted St., CHICAGO

TWHY NOT STOP
YOUR TROUBLES?

A “Wizard” Tubular
Does It.

Armature Incased In
WATER-FROOF momn-
corroding brass tnba,
All lsrass sorews.
Friction, Belt or
Governor drive.
Brush-holders remowed
without locsening nerew’,
All parts polished brass.
Contact nnd Jump lpark.
A TREIAL WILL CONVINOE YOO

Maond ropular snd ssisleciory Magssic oo ihe
mirket,  Price an popaler s machioe.  Goeomor dows swey wihh Beiteries snd Bwiichas.

ERCULES ELECTRIC & MFG. 0., INDIANAPOLIS, IND.

H
30 DAYS' FREE TRIAL.

TR4 I.nngﬂi;‘lu Ava,

f ,
Eldredge Battery Volt-Meter

| Reading 0 to 3 Volts in {; Divisions

A convenlent and practical instroment

for those who use Frimary and Storage

Batteries., Its range will cover two colls

of primary or one cell of storage battery;
is DEAD BEAT in it readings. Non-re-

movable nats on strong contact posts.
Price §4.

ELDREDGE ELECTRIC MFG. €0, Springficid, Mass.
s

MANSON MOTORCY
‘ a

4

Clinton and Fulton Streets,

THOROUGHLY RELIABLE i
Adapted for Pleasure and Utility

Wil run faster than an auto and cost of 1naintenance ‘
a trifle.

GELIVERY ATTACHMENT in daily use by leading business |
| hounses—A TIME AND MONEY SAVER. |

SIMPLICITY OF CONSTRUCTION AND FINISH UNEXCELLED.

Fowler-Manson-Sherman Cycle Mfg. Co.

{Continued from paye #65.)

“That Jigger Valve Gear test iz like the rest
of the bunch you've picked out. I happen to Know
how that test was made. They took the warst en-
gine on the division to run it against, choked her
down with a small nozzle =0 she couldn’t hardly
breathe and then called it a test, After the show
was over they put her into kinder decent shape and
she beat the Jigger all hollow, but yvour report
only shows the measly seven and a half per cent
that it squeezed out of a crippled engine.

“Then there's the anti-friction back action valve.
Fine thing for the malker, and looks as though
it ought to work out all right, but it don’t. Our
neighbors on the Q. T. & X. have some of them
and they are lucky if they run three days without
facing. Bounds like a fairy story, and I wouldn't
dare say thi=g if I hadn’t been over there and seen
them dolng it. Got the facts from the foraman.
Sometimes get more factzs there than you do of
the master mechanic or even higher up.

“If you want my job for some of vour noteboolk
fiends with the indicater bug in their heads, it's
yours any time, but if the gentlemen here want
dividends, that's another matter, Reporis are fine
things when they (ell the whole truth, and that's
what mighty few of them ever do. Don't intend to
deceive in all cases, but there's mighty few of
them that don’t wander over the line of naked
truth, unintentionally. Reports made with every-
thing doctored up especially for the oceasion are of
no earthly use to the directors of this or any
other road. All of these roads that Mr. Smart
has cited are payving more than we are for the
hauling of their freight. Their annual reports
show this. Some of them are paving as high as
$2.000 an engine more than we pay for the same
capacity for the sake of a few frills and trimming
that will make pretty indicator cards, but it's been
my experience that indicator cards don't pull trains
over the road for a cent. I don't care what the
cards from my engine look like, or whether they
will even make a card if they are hauling coal over

(Comecluded on page 265.)

CLEMATTACHMENTS

-

WRITE FOR CATALOGUE

CHICAGO, ILL.

Plegse Mention Popular Mechanics



3 Points to Remember

1. Revised up to December 1, 1906.
2, You examine the book FREE.
s gl Rt , 3. The most practical Electrical
HEcTRCTY  BECTRICTY BRCTRICI  RRcrgiom-:  ELACTRICTY Library yet written.

=4 Cyclopedia of Applied Electricity

T
i IVE large volumes, 2,500 pages,—2,000 full page plates,—size of page Tx10 Inches,—
F bound In three-quarters red moroceo leather,—rually Indexed, Diagrames, Descriptions,
Formule, Sections, Tables, supplemented by practical test guestions,—prepared espe-
cially for practical men who have no knowledge of advanced mathematics by such noted
authoritles as F. B, Crocker, of Columbla Unlversity and the CUrocker Wheeler Company,
P'rof. Lsty, Head of the Department of Electricity Lehigh University, and others.

FOR 30 DAYS ONLY SPECIAL PRICE $19.80 REGULAR PRICE $30.00

At your request we will send the complete set to you by prepald express. TLook the
books over for FIVE DAYS., If satisfactory, send us £2.00 and $2.00 each month thereafter
until the SPECIAL PRICE of $19.80 is paid. If you do not wish to keep the books, notify
ns and we will order them back, paying all expense. Investigating Is not subscribing.

AMONG THE CHAPTERS —

Magnetism, Measurements, Wiring, Telegraphy, Di- Write ug, mentioning Popular Mechanles

rect Current Dynamos and Motors: Blectric Lighting, and recelve FREE our 200 page hand book, full
of information, and fully degeribing 60 Conraes

Railway Power, Arc Lamp Development, Electrical o

2 n Engineering, inclading Electrical, Mechan_
Construction, Management of Dynamos and Motors, foal Eoglneering. Alterhatiog Outvent Works
Fower Station, Alternating Current Machinery, Power Central Statlon Work, Electric Lighting, Flectrie
Transmission, Telephone, including Common Battery Rallways, Telephone Practice, Telegraphy.
System, Automatic Telephone and Wireless Telegraphy.

AMERICAN SCHOOL OF CORRESPONDENCE, 3326-36 Armour Ave., Chicago,
ot Bicycle "a° Motorcycle | |A MOTOR-CYCLE OR LAUNCH

at emall cost by artaching the &t EMALL COST by using one of
oar Attachable Outfits. A com-

Erle 2 bﬁl.l [;:.h;'t:.:\:.;:' Ottt lete line of Finished Motors and

1L

7 W anvone can ecasilly moke 8 power-
" fual, :luruh]er miabo r!r vele, | i stamp for cotalogue.
| Weight 4% 1hs. Bolte to frame. | | 4 STEFFEY MFG. CO.

i Epeed 2 to 30 miles an hour, A hill
4 Ehnhun Hundreds in usa.‘mm Glrard Ave. & J0th St., Philadelphia

5 stamp for oulfit catalogue,

ent Co., 50 Lake St., Hammondsport, N.Y, “Gﬂfs TOLINE’

Motorcycle Equipm

= Appliad to bright metal surface will prevent tarnish
T"R-EE Mo"r"s.-'o ﬂ'fs. g}-ﬂforrﬁplnn. CT 4:31 rl}ngluti:mjﬁlmhi:l:aerr. G%nﬁ, Tools, or
. ted Ware, or goods for ex on. Successfully used on

Let us eend you a trial subscription to our finely illustrated Automobiles, Bicyeles or Oarriages, both on the mart.alar oy

magazine, FLECTRICIAN ANI) MECHAMNIC, Prac-
: 1 2 oy i nished parts. Invisible, waterproof, easlly applied.
tical dires tions for all kinds of elecirical and mechkanical work, Dealers, or large sample by il for 30 conts.

P. M, Sampson Publishing Co., 6 Beacon 5t., Boston, Mass.
CHAS. A. G. WINTHER.
170 Summer Street BOSTON, MASS,

o1
) Write ' <
e \ Motsinger Auto-SparKer
Iy '?H'I- iﬂtﬂntﬂd Starts and runas
g siguat 18 GAS ENGINES WITHOUT BATTERIES
g -_'-!'.iu- ; Nin :.'-EE:.r\-rr n|.u|_'h'.1l|F-. Gl:-ﬂ IH: it Sl'lfﬂmltlﬂfﬂ]]] fl'&l‘l'
R i yrash veliicles porfectly. “twist motion In ur drive,  No beit of
P b 4 Quickly attached to hose, Will not | Eat o cwritoh nepessary, No hatteries whatever
bR ]"':;l,:._. g serateh varnish, No cold, wet hands free 8 r make and break or jump-spark.
o el R . —&%E:;T‘{mlﬁ Washer O r;j: ‘Water and dust-proof. Fully guaranteed.
“A'"" " 140 Main St E., Rochester, X, ¥. inter- g8 cMOTSINGER DEVICE MFG. C..
mation, 145 Main 8t., Fendleton, Ind., U. B. A.

“Quick Action”

IGNITING DYNAMOS and

Jump Spark Coils

FOR ALL PURPOSES
Single, Double, Triple and Quad-
ruple for Stationary Engines and

e MAGNETOS . Automobiles. Guaranteed in every
"‘“L The Most Reliable Sparkers on the particnlar, Fine Vibrator.
P Markat. BEND FOR CATALOGUE D.

—

Take the Place of Batteries . THE ““EEEJE'L EEL[!E{E, MFG. CO. !

e —————




=09 POPULAR MECHANICS ADVERTISING SECTION

AUTOMOBILES $100 AND UP

We will mall our large Illustrated Bargain Sheet of new and slighty used Automobiles ro
recelpt of your name and address. This sheet shows acourate pboiograpaic views of mora
than 50 Automobiles offered as low as 8100, Write plainly to

| H. CRAHAM CYCLE CO. Inc.
Established 14 years. 601-603-605 Madison Street, CHICAGO, ILL

THE GEER MOTORS =3
Are squal @ vy meless mads, Ohesp, Farshls, —-‘- A LE‘“EL ATTACHME"T
Bimpla, Less musckiue wirk 1o doibes on gas aber E 3 l:"'ﬂl" thﬂ Htﬂl !5(]1""‘5
iy, et 1 1-d B T Castong . .0 R | = A slmple but handy tonl for carpenters, bricklay-
) F:',T:“.».’.r c-...:..:.: ¥ . b el jf ._T,' = | ers, machinisis structural iron workers, and in fact
Buiiahls e horvels,  nalsa, .;‘:. ,._;:,.: i E-; anybody working in a mechancal line. The attach-
Ay or mir-abip parpses  Duepricts with ses b st ol ol | ment replaces 1he l=vel entirely, and tells instantl
sastligs  BECOND HAND MuTOR-CYCLES b0 = 3 I ow mim h your work {2 out of level, Sent postpal
BR: Wiyl toahege. | with complete instructions to any address,
HARRY R. GEER C0., ST. LOUIS, MO. &3 Frice 35 cents,
Uy entiomre motorerrls supyly bouss in Amerioe, :__"_ WM, LOEVEN, Patentee and Mfr.
‘ il 499 West 15th Street

L

|

P 10 B0 0 T o A CHICAGO

{Concluded from page 266.)

the road at less cost than the other fellow is
doing it. They can use double the oil, use more
coal if necessary, but what interests me ig the
total ecost of getting that train over the road. This
means cost of repairs, number of hours' delay and
getting there on time, as well a8 coal and oil
“Reports that show what is actually being done
month after month in regular service, under ex-
actly the same conditions as the other engines,
are worth looking over. nothing else is. It's a
| waste of time. Tests made ".'.r'llh everything keved
' 1 up to concert pitch are not falr to any one con-
The Most Popular Gasoline Engine in the World ecerned, often get good men Inte trouble and cost
money that might better be thrown away. Mr.

A high-class engine at a reasonable price
Smart Jdidnt tell yvou the cost of all his monkey-
WATERL‘O@ GAS ENGINE CO Ing on engines 18 and 20; couldn't if he would,
e because he don't know of the delays to traffic while
1021 Cedar Sireet WATERLOO, 1A, his schoolbovs were playing horge with it, and it
will take several dollars to put them back In as
gond condition as the other engines of their class.

“Gentlemen, I am at yvour service.'
“‘What shall we do with these reporis?" asked

12-Inch Wood Lathe, $18.75 R B

11-4 inch Stee]l Hoad Spindles runs in full babhited bearings, 1 inch “Chuck 'em in the fire.” responded a director who

mul.ll E:I.I f"ﬁndl' ¥-m-1- qu'irk ;nd Joeks ush:. 1S:l;u]-m-uun-l F'En:: {":uu; was nalso a heavy =tockholder, and that is how

witl a. orse Taper Ehan rmiis any tool with same nk to F 1

Gaed insiead. 8§ tep Pullays 2 4.8, 4 and & 1.2 ingh Diameter, 21-4 lnch Johnson didn’t get fired.

wide, 8 inrh Slotted Face Flate.—Long sand Hhort Kests. Boltoms are
laned in jigs insuring absolute alignment. Weight 125 Ibs, Can ship

Enuch:m‘t down as castings ot dth class, Wil send to responsible parties

on ten days trial. A first-class, woll-made Tool for work within its range.

Mads by WESTERN TOOL CO., Lansing, Mich.

VINZy
Current Always at Your Command | W”ﬂ

aff Hook for Fish (Closed). Operates by touching but-

The engine on your motor car or boat gives

the most power only when your ignition tou in the handle,
current gives big, hot sparks, Wilh an
8 AFPPFLE BATTERY CHARGER on your ems —
f you have & steady, sure IEI.LII\!H' ﬁ:rnurmhl
}’.'.’-a“'.'.'.';Etrf.‘.'n'l.f.'.‘.“:lil;f' Sos ua a3 both AsKk Popular Mechanics, if you are
A At rows, looKing for a machine you can't find.

Cents
watc The Fob 12 a little over bin.
long, tha ntu&;gh ch wida
o Yon may have any Inltlal you wish. We have sold hon-
ONUI" Fobs are strictly the style this year everywhere, We uu-r-nm ﬂm foba to be
eopy of our illustrated magarzine, Send us 12 :-enu instamps; stats the inltial you OAK PARK'

THE DAYTON EI.EETHI['AL MFG. C0., 179 5t. Clair 5t., Dayton, 0
—in—
ond the pendant 134 mater. 1t can
dr!dan': thousands of these foba to boys, girle, men and women, —_.
rubatantial, attractive and
!niﬁﬂl n it. far better value than youcan s ! 43 M
uy at any.store even at donble the price. Wao cheer-
fully send your money back 1T ¥ou are not perfectly sn ¢ offer thess 1“9 ,“ntar
want., Write name, address and Initial plalnly, Write today or you may forget it.

—
1 Stamps
be worn as a watch fob, chatelaine or belt ornament.
'nm;r are sultabie for old and young, for city and country woar.
fobha so cheap merely as an advertisement. 1:E’h;l:l every fob we send you a I'ree

VILL.
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KEUFFEL & ESSER COMPANY

OF NEW YORK
111 East Madison Street Chicago

DRAWING MATERIAI S
SURVEYING INSTRUMENTS

Write for particulars about our new [lechanics
Steel Tape Rule,

= m e

P AL DEPARTMENT

Y POLYTECHNIC INSTITUTE
= Formerly Parons RHorologieal Institots

| PEORIA, ILLINOILS,
{ LARGEST and BESTWATCH SCHOOL

~ BRADI

IH I.H.EH!U!.
W[\-r ach Wa rk; Jewelry, Engraving,
(I ck Wark, Optics Tl von  ressdnable,
B Hoord amnd ri i Delkr sohool 80 modersts

|
Send for Catalog of Information

5O Million T:II!J.{‘FII"*.N tu be Repaired!
Acenrate time an a :mlllt& necessity in :tm
business world, When *time is mone
the wotchmaker gets hisshare of p m 1

\\Learn Watchmaking wome

% the De Belmas Chart System, copyright-
ed and patented. Bimplo, pratical. op-to-
the-minute. Positions fur | groduates.
Bopoklet Fres Write toed

The e Selms Watch Schoal, Dept. ﬁi. ‘Attles, Ind.

'IEHGHMH CS MADE TO ILLUSTRATE CIRCULARS,

CATALOGUES, OR ADVERTISEMENTS.
) Clean, bright, showy, cuts—bringing out detaila
perfectly. Our prices ars reasonabls, all work
guaranteed—Ilet us flgure on yoour job. .. <

WERITE FOR BAMFLES

ACME ENGRAVING CO.

. 157 Washington 5t - Chicago

We know you can build a boat from Pioneer Patterns

Write today for free hooklet, or send $5e for big 100-page 212 ook on
boatbuilding. Prices, deseriptions and 200 [[Instrations of 40 siyles of
Teoats you can build, and other practical informmation. Money tlu,"l; if

WOk saxisfied PIONEER BOAT & PATTERN (0., Whar! 34, Bay City, Mich_

WE SAVE YOU 35 T0 60 PER
CENT ON TYPEWRITERS

All Standard Makes
Guaranteed equal to new in appearsnes pnd
quality of work. Thorourhly rebuilt. Why
pay £100 for a TYPEWRITER weosell for £40
o *H-’-f Dizecants on orders Bve or more,

L } McLAUGHLIN TYPEWRITER EXCAANGE

j Ul Olive St., St Loals, Mo,
4  Becond-hand typewriters $15 to £36. Agents
wanted, Sond for particalars.

-

B

ng Cabinets,

send for Iliostrated Catalogus or ask your jonber.

a——

of Various Styles and
ing Tables, IDrawin

Blue FPrint Fili

Hlue Print Frames, Ete.

FRITZ & GOELDEL MFG. CO.,

Manufacturers
Sizes of Draaght

Boards,

Grand Hapids, Mich.

t ==L

99 Alabama Etreet,

I uu TH E L R EADY " Draughting Instrument com-

bines Compass, Protractor,
1.|!E Square, &c., @ff 'n one, and you can carry it in your
vest pocket.  Made of special grade of aluminum. Send
for it now, Money returned [ you aren’t
pleased.

You need it

READY MANUFACTURING COMPANY
G664 Livingston BEldg. Rochester, N. Y.

A

o roermT
iy 7 1‘ '!‘ I‘ T | lﬂ‘l‘l’i‘l’l{ l'l!i' i'l'l'l'i.'

: Drawing Instruments
and Materials

MOST COMPLETE ASSORTMENT
ALL GOODS WARRANTED

Richter Instruments of FPrecision

None better.  Their mechanical
merita challenge criticism.

Blue Print Papers, Vandyke Solar Papers
Write for Catalogue *'P,' 416 pages

EUGENE DIETZGEN CoO.

181 Monaroe St., H9=121'W, 234 5t
Chlcage ——— Mew York

14 First Street, 145 Baronne St.

San Francisso New Orlean

i DO YOU

{J. L. ULLRICH & CO..

Agents wanted to sell our STYLOGRAPHIO and FOUNTAIN PENS. .
Writa for Catalogue and Agents' Discount.

27 Thameas 51 New York N Y

WANT TO MRKB MONBY‘?‘




270 POPULAE MECHANICS ADVERTISING SECTION

MANY of the leading CENTRAL STATIONS and INDUSTRIAL CONCERNS in the United States a'ter thorough tests

are comvinced that

SNOW’S REFILLED FUSES

:,-__.._ L | ; | M-‘ R.ight.

HOW ABOUT YOU? Save 307to 1002

Every style cf enclosed fuses refilled. Do not let your engineer o electrician
throw them away. Catalogoe of net prlm sent on raqn:e;t.

E. W. SNOW & CO., Riiors® 187 West Ave., Rochester, N, Y.

. BECOME A
. CARTOONIST.

. Qualify at home in s pare
L/ time to earn $25 a week. un
ke MeCunteheon, Briggs,Dav-
enport, Outcalt, KEemble and
Ir others earn $3,000and upward a
il year. Weshape the conrse to
mest your individual neads;
develop you todo the orig-
itg?.l I.ﬁﬂrklnuﬁ ana{illea artists
old hi aried positions.
Wo GUARANTEE FPROFICIENCY to earnest stu: {JI;FILF and m:?u sositions
when sompetent, You incor no obligntion by WHITING KOW for full
information sboot the ‘*Acme Way™ of teaching drawing by mail, We
also teach ILLUSTRATING, DESIGNING, ARCHITECTURAL, AIFIL‘HM\
ICAL, or Suker METaL Parrees Dearriss successfully . **At it 8 yenrs,

THE ACME SCHOOL OF DRAWING
205 Acme Bldg., Kalamazoo, Mich.
Resident Instruction if praferred.
———

= Write for cur froe booklet ——
“HOW TO BE A
WATCHMAKER" BE A

oy e WATCHMAKER.

&T. PAUL, = MINN.

o T ——

ARE YOU LOOKING

for second-hand machinery, or 9
have you some to dispose of

A CLASSIFIED AD

in 85,000 copies of POPTLAR MECHANICS coats but 3
cents per word., KEsULTS ARE WONDERFUL.
Oopy received up to February 6 for next issue. Send Iin
your order early for good positlon.

® [ MECHANICAL,
n ' n ELECIRICAL,
STEAM,
CIVIL,
Complete and short conrses. Thoroughly equi ngine
SHOP WORK FROM THE BFGINN[NHE ‘gnr?l Jﬂ%}ﬂgh:;:jﬁdﬁm
trical Eoginecring. Expenses low. Accommodations the best. School

all year. Students may enter any time. Correspondence sieam and oles=
trical courses. Send for catalogue  Mention course in which intersstad,

HIGHLAND PARK COLLEGE. Des Moines, Ia.

TEL EG R A P OPERATORS NEEDED
ﬁur school anlﬂm&d by of-

8 W.LU.T raph Co.

& Railroads. Total cost, tuition, bmrd r{mm.smnutha':wuma

1, can be reduced. Hﬂmeslu:ix also, Catal frbe er'batﬂd:{

DOLGE'S INSTITUTE, Locust St.,

How to Make a Paper Boat—How to Make a Barrel
Boat—How to Make a Water Wheel—How to Make

Your Own Fishing Tnnkleu-TemEomry Camps and |
How to Bulld Them—Permanent Camps and How to
Build Them—How to Bulld an Imitation Street Car
Line—How toe Make a Water Bicycle—How to Make |
a Ministore Windmill—How to Build an Ice Boat—A
Novel Burglar Alarm—A Mechanical Ventriloguist and
How to Make It—How to Make a Boot-Blacking Cabil-
net—Renewing Dry Batteries—How to Make Water
Motors—How to Make *“‘Antique’ Clocks from Up-to-
date Materials—Lettering a Clock Dial—How to Make
a Windmill of Ope or Two Horsepower—How to Make
a Trap for Habhbits, Rats and Mice—IHow to Make a
Small Bearchlight—Eites of Many Kinds and How to
Make Them—Jug Filshing—How to Do Ornamental
Iron Work—Ornamental Metal Guards for Open Fire-
places—How to Make a Propelling Vehicle—How to

Make n Water Telescope—How to Make Paper Bal-
loons—How to Make a Hectograph—Useful Articles
and Ornaments Made of 0ld Bicyele Parts—Devices
for. Winter Sports, How to Make and Use Them—
Coasting Sleds, Chair Sleighs, Toboggan Slides and
Skis—How to Make Rubber Stamps—How to Make
a Baggage Carrler for Bicyeles—A Water Candle-
stick—Boy's Hand-Power Auto, How Mnde—How to
Make a Pailr of Dumb-BHells—How to Rid Your Yard
of Cats—How to Make an Easel—To Light a Gas-
Hght Without Matches—Things a Boy Can Make Out
of O0ld Bieycle Parts—Ilow toe Maoke a Wind Pro-
peller—Photographing from a Captive Balloon—How
te Make a Bimple Burglar Alarm—To Make a Binder
for Popular Mechanics—How to Make a Hammock—
Electric Rat Exterminator—How to Make a Miniature
Bteam Turbine—How to See Through Your Hand—
How to Make a Wood-Tornlng Lathe Ouot of an Old
Bewing Machine—How to Remove Stalns from Marhle
—How to Make a Turbine Engine—How to Make a
Lead Cannon—How to Make a Wireless Telegraph
Byetem—How to Make a Toy Battery Motor Lift a
10-1b. Weight—To Renew 0ld Dry Batterles—Weather-
proofing for Tents—How to Make an Electrie Furnace
Regslator—-l’imv to Make a Bimple Fire Alarm—How

gke a PBell Tent—Enameling a Bicvele Frame—
A Practical Camera for Fifty Cents—How to Make
a Very Simple Turbine—Power- of Small Coils for
Sending Wireless Messages—Ringing a Bell by Touch-
Ing & Gas Jet—How to Bulld an Electric Englne—
Novel Electric Motor—How to Make a Saflomobile—
How to Make a Novel Burglar Alarm—8imple X-Bay
HExperiment—Toe Bulld a Merry-Go- Rﬂuntr—.&nnther
Electric Motor—Uge for an O0ld Cloek—To Make an

Electrle Plano—How to Make a Telegraph Instrument Your Newsdealer will order it for you or sent pestpaid for
and. Buzzer—How to Buoild a Model Yacht—How.a 25 cents by the publishers, Popular Mechanics, 160 Wash-

- O wE  ETE - el A. WmEE._ ®. A s e B e N S e L

: B-::arrs. wa'r;.u HOTORS, WIND MILLS, S
|| ELECTRIC BURGLAR ALARM, ICE
'r' ¥ BICYCLES CABINS, CAMPS, AL
-n._ ING, TACKLE, KITES.

4
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POPULARE MECHANICS

money. e guarantee it.

) \ : : " : | out cost.

Would you like to succeed in business: to obtain a good paying position;
| to secure an increase in salary P Would
directs and controls large business enterprises? i so, you should fol=
low the example of hundreds of others who have prepared themselves
for increase in salary through our assistance.

OUR FREE BOOK

is the title of a treatise on Bookkeeping and Business. It
tells of a system of accounts by which yon can learn book-
% keeping guickly at your own home, withoot loss of time or
! 1 It is a book of intense interest
! to those who aspire to success. To advertise our School
and to help the ambitions, we are giving this book away
4 without any condition whatever.
==l Send your name and address and receive the book with-

COMMERCIAL CORRESPONDENCE SCHOOLS
19T, Commercial Bldg., Rochester, N. ¥,

ADVERTISING SECTION 71

THIS BOOK IS FREE ¢

you possess the capacity that

“How to Become an
Expirt Bookkeeper™

It is absolutely free.

Earned by my graduates in SIGN PAINTING
axo SHOW CARD LETTERING. | glve practi-
cal, personal instruction by mail snd guar-
antes your succoess,

Duly fald not overworked.

Easy terms. Large Catalogp FREE.

Cuas, J, Sruosc, Pres,
DETROIT sCHOOL OF LETTERING,
Dept. P M., Detroit, Mich,

“Oldest and Largest School of *
Its Kind."

LEARN WATGHMAKING

Refined, profitable labor—Compotent men nlwaye in demaod. We teach it
thoronghly In as many monthe as it formerly took years, Does away with
tedions apprenticeship. Money earned while studying. Positions secured.
Send for catalog

ST. LOUIS WAT’CHHAH!NG SCHOOL, ST. LOUIS, MO.

sansit: Mofion Pictures

0 EXPERIENCE numu‘: as our in-

Wi mr:.'nlimw“kmd* Cuta th B & Adver.
(] s wi Adver-

] Humurous drama?bd mful

of fun, travel, history, religion, temperance

work and songs illustrated. One man candole.
Astonishing E;m:artulty in any locality for
a man with a Hitle money to show in churches,

school houses, lodge halls, theatres, etc.
Erofits $10 to over $100 per night. Others
do it, why not yeu? It's easy: write to us
and we’ll tell ynu how. Oa fres.

Amusment Eupphr Co., 471 Chemical Bank Building, Chicago

Be Your Own Boss!

MANY MAKE £2 000.00 A YEAR. You have the
same chance. Start a mail order business at home. We tell you
how. Money coming in dally. Very good profits. Everything
fornished. Write at once for onr*“Starter” and FREE particulars
P. M. KRUEGER C0., 155 Washington Street, Chicago, 1l

SUCCESSFUL

Draftsmanship

TAUGHT PERSONALLY AND
INDIVIDUALLY BY

CHIEF DRAFTSMAN

of large concern, who guarantees you a first-class
drafting-room knowledge,
salaried position in few months, home instruction.
Complete Drawing Outfit, highest guality, free.

cAddress, Chief Draftsman, Div. 19, I: VALLUE, $13.85
Engineers’ Equipment Co., (Inc.)Chicago,iil. 1 REE 72 MY STUDENTS

experience and high

You can
save the boat factory's
big profit and the cost of labor.
21,311 anu-ﬂun—maur a5 inex-

paﬂancﬂi ¢ 3 you—" ullt boats last

year by the | rooks System of exact
.glze patterns anv. illustrated lnstruetions.
Our Big Free Cata-
- log glves complete
information
about bullding
boats, all kKinds
and - glzes—Canoes —Sallboats—Rowboats and
Launches—quotes prices on patterns—knock-
down frames with patterns to finish and com-
plete knock-down boats ready to put together.

REDUCED PRICES. Patterns of all Rowboals
and Canoes, $1.60 to §2.00. Launches and
Sallboats 20 ft. and under. $4.00 to §6.00.
From 21to30 ft. Inclusive, $3.00 to $10.00.

Our patterns and the mate-
rlals ecost but a trifle com-
pared with a factory built
boat, Satisfaction guar-
antesd Or money re-
funded. Don't fail to
gend for catalog.

BROOKS BOAT MFG. CO.

Driginsion of the Metters S +f Hoat Bolidisg

3702 Ship St..Snglnl.w Mich., U. S. A.

Formarls of Bay Tity, Mish, )
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AGAINST ACCIDENT

{ By special arrangement with a leading and high
standing Accident Insurance Company, we are
enabled, for a limited time, to give to everyone
subscribing to the TECHNICAL WORLD
MAGAZINE, a
$1000.00 ACCIDENT POLICY FREE,

insuring the holder for one year without pay-
ment of dues or assessments of any kind.

{ These policies are very liberal indeed,
covering a wide range of hazards and
include, in addition to the death indem-
nity of $1000.00, a weekly indemnity of
$7.50 for six weeks, should the assured
be disabled for that period in any manner
described in his policy.

{.This is an opportunity for you and
every one of your friends,—it will bring
the satisfaction which comes with the
knowledge that you are protected in
case you meet with mishap.

¢ Mail your order for one year’s sub-
scription to-day (subscription price $1.50)
as the number of policies to be distributed
in this manner is limited. Miniature
sample copy will be sent upon request.
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oursel

_AGAINST MENTAL RUST

 There is nothing so invigorating or refreshing
to the intelligent mind as a monthly application
of the TECHNICAL WORLD MAGAZINE,
which, in a manner far more interesting than
fiction, covers a most important field, showing

the latest developments in worldly progress
through the achievements of ambitious man-

kind—told in simple, clear and concise lan- @
guage—beautifully and profusely illustrated. =

g A lengthy description as to what the
TECHNICAL WORLD MAGAZINE is
or what it will do for you and your friends,
is unnecessary. Examination of this, or any
other issue will suffice. As Jack London says,

“There isn’t anything like it. 1 want more, and I
cannot wait for them to come; so 1 am sending you
herewith check for $3.00, for which sum please
enter my subscription for one year from date, and
please send me the last two years of back numbers.”

q Give yourself, your family and your friends

the opportunity of enjoying the TECH-
NICAL WORLD MAGAZINE, in the

same manner. Mail your order for a year’s
subscription ($1.50) and I:hen tell yuur frlends
about it TO-DAY. :: :

TECHNICAL WORLD MAGAZINE

3326-36 ARMOUR AVE., o L CHICAGO

YEAR FOR
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EVERY INVENTOR

Who Wants to know

What are the most profitable
inventions,

How to perfect inventionms,

The first step to take im
getting a patent,

How to protect himself from
parties who might steal his
invention before he can get a
patent

How to find out what patents
have been granted on inven-

tions like his, or intended

for the same purpose.

How much it costs to get a
patent,

How long it takes to get a
patent,

What protection a patent is,

How he can sell his patent
after he obtains it

How to handle his patent to
get the most momey out of it,

Where and at what expense he
can have working drawings made
of his invention,

Where and at what expense he
can have models or experi-
mental machines made,

should send his questions to

POPULAR MECHANICS PATENT

BUREALU,
Journal Bldg. = =  Chicago, il

INVENTORS FINANCIALLY UNABLE
TO APPLY FOR A PATENT

for the protection of their ideas can recalve asslstance that
will aid them by addressing

CHARLES S. CLAGETT, Patent Draftsman
Ffteen Years' Experience 6 Nassau St., NEW YORK CITY

PATENTS

That PROTECT and PAY

Write at once for the booklet “Information for Inventors and
Mechanica,” and for our Special Offer to our First Cllent in
sach community., Encloss 2 eants for postage.

STERLING P. BUCK LAW & PATENT CO,
810 E Street N. W. WASHINGTON, 10, Q.

BOYE WILL BE BOYS.—Two special apprentices being
gent down the lipe, employed a few minutes of excess
time at an eating station by strolling up abead to *‘look
her over.' After regardipgz their Inspecilon a few mo-
ments the engineer leaned out and sald:

“Well! Do you think yoo'll buy her?’

At this one of the boys laid his hand in an apparently
careless manpner on the main crank pin—and then jerked
hiz hawd away and commenced blowing on it and dancing
around ax If burnot.

The engineer grabbed the tallow pot, bammer and set
gcrew wrench and fell out of the gangway—where he was
met by the other boy with the guestion:

“Say! Mister. Is it hard to run an engine?"’

And by the time the engineer reached the crank pin
and found it cold as lee, the grinning young devils were
safely out of resch.—Hailway Heview.

—_—

NEW ANESTHETIC.—According to a Birmingham news-
paper, quoted by Consul F. W, Mahin, a new drug., called
stovalne, has come Inio use In England and abroad, to
prevent paln in surgical operations, [t does not produce
nneonscionsness. A patient who has nervea strong enough
can watch a sorgeon operate while ander itz influence.
Stovalne iz Injected into the lumbar reglon of the spinal
canal and acts on the rootz of the nerves entering the
Hr]nnl cord, The injection produces n certain amount of
ghock., ns well as oceaslonal sleknesz and headache. How
long the effect of this anesthetic will last 18 oot stated,
nor whether further injections may be made during an
operation, Presumably, the duration of the efect Iz not
great., and only one injection iz deemed prudent, for a
recent insfance 18 noted of a sorgeon speeding an opera-
tlon to the safety limit in order to ontstrip the recovering

nNerves.,
TRADE
NARKS

PATEN

New book: How, Whers, Why No. A-1, mallad frea.
8end model or sketch for expert opinion free. Patents
procured or fea returned. Twenty years exclusive patent
practice, Member Federal and State Courts.

Criswell & Criswell 45 Broadway, New York.

“Thoughts That Pay”

Do you know that you have them?
Your ideas may bring you a for=
tune if properly protected.

Patent What You Invent

New book telling what to Invent and how
to obtain a Patent, sent FREE,
$1,000,000 offered for one In-

vention.
BSend sketch for free report as to patent-
ability.
Patent obtained or fee returned.
Patents advertised, for sala, free,

CHANDLEE & WOODWARD ™

Patent Attorneys
are T Atrant WARHINGTON. . 0.
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SECURED PROMPTLY and with special
PA I EN I S regard to the Legal Protection of the
Invention.

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST.
Consultation Free. Mo charge for opinion as to the patentability and Commercial Value of Inventors” Ideas.
HIGHEST REFEREMNCES FROM PROMINENT MANUFACTURERS

SHEPHERD & PARKER PATENT LAWYERS

Patents, Caveats, Trade Marks, Copyrights, Valldity Reports, lafringement Coofesfs. Patent Sults Condmcted in All States.

References: P:rnuri:im g the 'pl.u:ﬂ 10 years Mr. Shepherd, of Bhepherd &
Amerlcan Water Motor Co., Blum Shoe Co., Salisbury S s S URlatec br oa 1%,%%%{3}“@&%
Tire Co., Winget Conereta Maching Co., Berkshire Spe- one having need of the mrﬂm of 8 05“ tent attorne
elalty Co., Stewart Window Shade Co., Century Chem- D CASH REGISTER CO-
leal Co., Bichmond Flectric Co., National Electric Works, o2l e o ovember 1, bk rigne bl portin 4 4
Mmmr Engineering Co., Globe Machine and Stamping
Co., and Morgan Engineering Co. MEEB, 210 Dietz Bl:lg., WASHINGTON, D. C.

-
T “E SEL Booklet ex-|
plainiog how
mailed FREE.
YOUR PATENT &iccn »ea

Experience.
Patent Sales exclosively, If you have a

PATENT for sale, call on, or write }
WILLIAM E. HOYT
PATENT SALES SPECIALIST
290 J Broadway, MNew York City

|| PATENTS GUARANTEED

[ Protect Your [dea! uide Book FEEE

Send sketches and description of invention for
FREE SEARCH of Patent Office Records and
Report as to patentability. RIGREST REFERENCES

E. E. VROOMAN Eofs<visineon o-&:

PATENTS that PROTEC T T=-
| Our 3 hooks for Inventors mailed on reccipt of fcta, stamps
R.5.&A. B.LAGEY, Washington,D.0.  Estab. 1863,
INVENT Ing T “HOW AND WHAT TO INVENT" |
and "HOW TO OBTAIN PATENTS" |
explained FREE, ES |
BROWN, Patent Attorney, F Strest, Washington

i

l.‘.-
L |=

™ We give vou ProoF of the momey value of the
' patents we procure.—L. & L.

!PATENTS

Send for INVENTOR'S PRIMER.
A PATENT, NO FEE.
Fatent Advertlsed FREE,

ATﬁT PROTEGT YOUR IDEAS

Yaluuble Book on Patents FREE, Tells how tosecare

Established hem &t low cost, o to skl 5 Patent and What to
“IL“’ BI STEHEHS & ﬁﬂ-. 18064 . valuaki nvaniﬂﬁu IH.. rl.:ﬂ:[u-q "rhﬁh}u:n.n “}’MI »tnlu}m i
- L1 nyentors. ull o oney-Mukin i Furi
sﬂ‘ﬁ‘ l"ﬁﬂl‘tﬂ!’ll‘tth Et“ W.‘-BH Ih‘!"TDH' l}., Cn | E G toall who write, o e i

Branches at Chicago, Cleveland, Detroit. ,r_. HEI.M & BROCK, Patent Atlys.,

| @18 F. STREET. WASHINGTON, D. C.

PATENTS PATENTS SOLD

Careful attention given to the prosecution of business before
the patent office. Fatents procored and no attorney fee called (@ N c OMMI S S l o N
for untll patent is allowed. (23 years experience.) Write

i ' [ dress 1f wish to sell o patent write for booklet *Hov
tor “Inventor's Guide, e o ﬁﬁ a l’a.tant?Fgrn;.L;r 11zt JI patents for aululfr
FranKlin H. Hough E. L. PERKINS, President Inventors’ Exchange
Atlantic Building, Washington, D. C. | 4 Broad Street BOSTON, MASS.

GUARANTEED., PATENTS SECURED OR FEE RETURNED
Send model or sketch for free report as to Patentability., Send
A I E N I S for finest publications ever issued for free distribution “"HOW TO
OBTAIN A PATENT"™, with 100 MECHANICAL MOVEMENTS
illustrated and deseribed, and “WHAT TO INVENT™, containing valuable LIST OF INVENTIONS WANTED.

ONE MILLION DOLLARS (&l 2o ™ Wort s FROGRESS. " Copy free.
EVANS, WILKENS & CO.

New York Olfices: Main Offices: 615 F Street N. W.,
132 Nassau Street, New York, N. Y. Washington, D. C.

P
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THE GOOD POWER

Should be simple, easy to run and keep in order, of full rated hnrs&pnwer,
economical in fuel and the use of oil, free irum the necessity of repairs and
so constructed as to endure indefi- S

nitely. These power essentials

apply in a high degree to the

In addition they are adapted to every
power use and requirement. They give per-
fect satisfaction under proper installment.

They are made in several ﬂ-t'i'lel—l'il}ﬂ?nntal (like
cut here shown), Stationary or Portable, 4, 5, 8, 10, 12,
15 and 20 H. P.; Vertical, 2, 3and 5 H. P.

Buying an I. H. C. Gasoline Engine puts you right and keeps you right on the power question.
A complete investigation of these facts will serve your interest well. Better begin at once by

WRITING FOR OUR ENGINE CATALOG

The International Harvester Company of America (Inc.)
No. 7Q Monroe Street . 2 - s Chicago, Illinois

wLearn . Mount- Birds PATENTS ™A Protect
Y A e AND PAY
‘-" dermist. Dmmruurhomlh:;uﬂr hP-n-u'Li!.'ul WATSON E. COLEMAN
& trophiled. Or Increase your income selling specl-

¥ mens and mounting for othera  Easily, guickly i
% learnedin El[m.r-c'_'!tlmﬂ Tl}ilmfn nrl;l ‘l‘ﬁmf!p; ?lﬂh&;j Registered Patent Attorney
andorsementa by thousands of students nteres - . £ Wil .
write tuﬂn;‘ inri{:al]t:uli;;nm‘uu:‘l T&ﬂ];k ;rrn_- I?'l1m:"nr!|na 626 F Street, N. W, WA ..“FHINGT'U'N, D. C.
FREE. WRITE TODAY . N.W, Behool of Taxi- i . Rt R L i 2
dermy, 1n.s 58 B Btreet, Omaha, Neb. Advies Free; Highest Heferences; Bost Service.

New York Laws Are Best|

for your corporation  $100 covers a1l fees for any capi-
talization up to $25,000. Wa also secure copyrights, reg-
{ster trade-marks and labels and collect debis.

Incorporators’ Aid Company
90-96 Wall Street NEW YORK

h Y'EARt IN 'ru-r.
REAL ESTATE
BUSINESS.

Wa will teach you thoe Heal Estale, General Brokerage, and Insurance
business and appoint yoa

SPECIAL REPRESENTATIVE
of the oldest and largest co-operative real cstate and brokerage ecom-

pany in Americn, A Horse Shos pocket piece pozzle.

Hepresentatives are making $3,000 to 10,000 a yoar without any :;Inlfﬂ " 1‘.'.': q]':.rh :“::t:t;u'lmfz
investtnont of capital, Excellent nppﬂﬂ:m:ﬁu open to YOU. Hy our with Booklet of sl good 1.--1.*.:3:15'
gystem you can make mooey in & few weeks without interfering with .

I'U“f &Tﬂ;hﬁﬂ:ﬂ;ﬁml Law Course freo to cach Representstive, “rESTERN PUZZLE E“. ,]-31 Jackson 5i., SLPHH"M“"I_

Write for (2 page book freo.
The Cross Company, 455 Reaper Block, Chioagn.
o

- .

Uk DA pa | (| Gan Sell Your Patent

: 58,500 f th r
‘Book "'i!!:vl:r{:: ﬂsﬂlm a F:I:: ¢’ H m]tllﬂﬂdl

My new method brings quick results,

“What to Invent" sent free, Sand ﬂﬂ Bend for booklet,

rough slmh:h for free report as to

Betemeton sl ot gt expenne. > | 08 0. J. HAEGLER

I.ll n of gala at our ™ - 3y

nndlu! Chandlee, Patent mumch. 21 So. Broad 5t., Philadelphia, Pa.
%30 F. Sireet, Washington, D. .~ /neturned| -

p?Mn-ﬂ W ssaddansa Panulvive MWeakados



@ FREE FOR INSPECTION

Neaw— Enlorged —Ke'bised— Up-to-Date—Jan. 1,

| CYCLOPEDIA o DRAWING

Four large volumes—2000 paces—size of page Tx10 inches, bound in half red morocco leather—
uaE)‘-:u-rt::-td. —fully indexed—the most practical work on drawing yet published,

SPECIAL PRICE, $12.00 For 30 Days Only REGULAR PRICE, $24.00

@l Just the set of books for the Architect, Draftsman, Designer, Sheet Metal Worker and
persons in general coming in contact, directly or indirectly, with architecture,
clopedia is compiled largely from our regular instruction books, which have been tested
Each volume contains a series of best questions to em-
Frepared especially for HOME study in a simple, plain. un-

type is large, new,

by thousands of practical men.
phasize the vital points.
derstandable manner.

CAN S5CHOOL.

Write today. If you mention the date of this paper
you will receive FREE ounr 204 page hand-book full of inter-
esting infor mation and describing 60 courses in Engineer-
ing, including Reinforced Concrete Construction, Car-
pentry and Building, Sheet Metal Work, Heating, Venti-
lating, Plumbing, Gas and Electric Lighting. Mechanical,
Perspective, Frea-hand Drawing, Pen and Ink rr:*ndnri.nE.
etc. Mechanical, Structural, Steam Engineering, etc.

You Have Five Days to Thoroug
F.ulim:hhnhil‘l’mﬁullig

The Cy-

You Have Five Days to Look It Over

If satisfactory in every way, send us $2.00 and $2.00 a month for FIVE MONTHS.
to keep the books notify us and we will send for them, paving all expense,
not subseribing. You save £12.00 if you order NOW,. Cash #1080, This liberal offer is made for 50 days
only to interest readers of this paper in the superior correspondence instruction offered by the AMERI-

If you don't wish
Remember, investigaticg is

AMONG THE CHAFTERS

Mechanieal Drawing, Architectural Lettering, Pen and
Ink Rendering, Architectural Drawing, Perspective Draw-
ing, Shades and Shadows, Roman Orders of Architecture,
Waorking Drawings, Machine Drawing, Shop Drawings,
Machine Design, Tinsmithing, Sheet Metal Work. Sky-
lights, Roofing, Cornice Work, etc.

AMERICAN SCHOOL OF CORRESPONDENCE

33206-36 Armour Avenue, CHICAGO, U. 5. A

Big Mail Free

YOUR NAME and address PRINTED
10000 times in the Mail Bayvera' DVirec-
tory and sent to 10000 firus all over the world
80 they can send you Free Samples, Cata-
logn, Magarzines, Books, Papers, eto , eto.
Weinvented thisand have aatisfed 200,-
000 costomers. Send e, at onee to be in
1907 BIG fssue and get & BIG MAIL FEEE.
ALLEN, The Mail Man, Dept. F52,
- Kenpedy, N. X.

EVERY BOY
Hla Own Toy-MaKer

It'talls :m: how to make a Bteam
Engine, s hu aphic Oamera,
& Windmill, 43. Microscope, an
Flectrical machine, s Fulvanio
Battery, on i'u.r_r.rlc Telegraph,
an_ Electrotyping A ﬂ.mtul. n
Telephone, o hahr:l 0800
Magic Lantern, an Aolian r
Bonts of every kind, from & Iif.t @
4 rowbont to s full-ripgeed srhooner;
9 how to make Kites, Balloons,

¥ Paper Tovs, Mazks, Card Rocks,
% Wagons, Lurtni_':.{'m Houses, Bows

and A Guns, Blings,
Btilta, Fishing Tackla, Rnbh:t and Bird |

raps, and many
other things, and all ia made &0 plain and simple that an
boy can easily make nnﬂhlniﬂf!ﬂrIM'd The whole isil-
lugtrated with more than 2 andsnme il'lusutrn.tmut:_'l'hl.s
ia a great book and you shonld not be without it Frice
only 10 cents, postoaid. 3 for 25 ecents, Address

Western Specialty Co., St. Paul, Minn,

YOU CAN FLY

Your Nawme OveEr THE O1TY
Use & banner above the strest. A new metiod, but remark-
ably cheap and extremeoly attrac llm:
“ Hreryhody Looks and Wonders,™
We furnigh the kites and banners necessary. Balloons and
aerial apparatus of all kinds our specialty.
We make practical kites for practical purpozes.

INQUIRE AND ASK TS TO “SHOW YOU."
HARBERT AERIAL ADV. Co.

16F. Briar Place (NOT INC CHIOAGO, TLL.
=¥

ARITHMETIC

SELF _fi et oiine
or W IAVE I L]
TAUGHT 22

rtunity of learning this

ject thoroughly, or who

have fm'mttﬂl wha.t they once learned. 257

pages, Hequires no teacher. Send 60c¢,

(stamps accepled ) for this great hook, o cloth,
Edition de Luxe, $1,00.

GFO. A. ZELLER BOOK CO.,
81 5. 4th St., St. Louis, Mo. FEst. 1870,

SPANGENBERGS
PRACTICAL

ARITHMETIC
Self Taught

JUST OUT. By A. E. WATSON, Ph.D., E. E.

HOW TO BUILD A 1 K. W. DYNAMO

ora 1 Horsepower Motor.

To be free from the accusation of parading only old
Ideas In dynamo construction, we hereby present a descrip-
tion of a machine thet, while retaln ng some of the excel-
lent gualities of earller designs, lbcorporates such of the
desiderata of recent li‘p&ﬁ- as tooth drom armature, reason-
ahi_{salmr spead, self-olling bearinge and accessibility of
parts.

The machine can be wound for almost any desired usa:—
ag 4 series, shunt or compound generator or motor, MADU=
ally controlled,

Following the description of the mechanical construc.
tlon, equally clear directions are given for the winding,
conneciing, testing and using. Finally, what has never
before been offered, the detalled caleolations upon which
the derign was based are given. F1 00 postpaid.

BUBIER PUB. CO., Box 3, LYNN, MASS,

ELECTRICAL SUPPLIES
FOR AMATEURS

We make a specialty of furnishing supplies for experi-
mental work. ur new catalogue is the largest and finest
published., Send for it,

THE BRIDMAR CO, (Dept. 6
705 Mer. Loan & Trost Bldg. CHICAGO, ILL.




s wenes 110D NofeS Series e s

€| One of these books is issued the first of each year, and
is a reprint of all the articles which have been pub=- |
lished during the year past, in our ‘“Shop Notes Depart-
ment.”” Three volumes of the series are now ready.

200 pages  Vol. 1, “Shop Notes for 1905.” sss mustrations

| 228 pagee Vol 11, “Shop Notes for 1906.” sss tustratons
2spagss Vol 111, “Shop Notes for 1907.” o tustratons

THE PRACTICAL EXPERIENCE OF HUNDREDS OF
EXPERTS CONDENSED IN THREE VOLUMES

€] These books are a perfect gold mine of information for
every one interested in mechanics, or who uses tools
for pleasure or as an occupation. Of equal value and
help to the professional mechanic and the amateur.

{ These articles are the cream of the experience of years,
of hundreds of the most successful mechanics in the
country. There is nothing on the market equal to |
these books at five times their price.

€| The Popular Mechanics Shop Notes Series TELLS EASY
WAYS TO DO HARD THINGS, and like Popular Me=
chanics, is “Written so you can understand it.”’

€] These books are indexed very fully and with great care. I

I| € The subjects treated cover every department of mechan-
ics, with useful time saving ‘‘kinks'’ for engineers, fires
men, carpenters, machinists, plumbers, painters, iron
and wood workers, electricians of all kinds, masons, and
in fact all the trades. Special attention is devoted to the
latest things, such as producer gas, cement working, etc.,
etc.

¢ Each volume contains entirely different matter from that
published in the other. A set of these books covering
several years will make an encyclopedia of priceless value
to the owner.

Price 50 Cents per Volume, Postpaid
POPULAR MECHANICS,

In ordering, state which volume Is wanted. CHICAGO




D fOMANS AUTOMOBILE E0UCATOR \ THEE BEST

BOOK ON AUTOS

For Owners, Operators and Repalirmen
Giving eomplete instruction in the care, construction and opera.
tion of all types of motor ears. Fully illustrated. Price $2 post-
peid to any address, Money retunded if not satisfactory. Order
Catalog of machinists’ books free.

THEO. AUDEL & C0., Publishers, 63 Fifth Ave., New York

L e—typm I3 x
N\ S
|’ g; EEE —é.F today.
g 8
oUGH 2 NEW
LR R]pERSEESAw UNIQUE

& For Winter Evenings
And All the Year—For ONE or TWO
SOLD DIRECT TO USER
Write Today for Circular

EDWIN D. SMITH, 241 Fourth Ave., Pittsburg, Pa.

CIVIL BERVICE FPOBITIONS.—Examipations for the fol-
lowing civil serviee positions have been ordered on the
dates given below. Anyone desiring more information can
obtaln same by addressing the County Clivil SBervice Bureau,
County Bldg., Chicago, for positlon in Ceok Coonty, or the
Federal Clvll Service PBureau, Federal Bldg., Chleago, for
government positions. o

County Examinations.

Eleetrle Light Repairers..........cccoveessssssssnns Jan. 21

DHaEnLEObOEE. oo vmisb e snpaeninemnaeswssahtesvos R 1 'zz
Laborers, All Wards and Various Groups...........Jan. :é.i
Wagon Woodworkers ........c.sesssssssseasssssdBll 25
R o Ty s i e o e e T Eu
Cement Finlehers' Helpers. ... o.vvevvrvsris veieJan 26
Tunnel Holating Engineers......ccceecoocsanesrserd, :ll!l-
PIUMBEPE o ianisainsss s amsisms s R 1 T -
Bteward and Kitchen Soperiptendent............... Jan. 30
Linguist, Truent MAcer........ccivenneees e Feb. 4
Asgistant City Treasorer........oceeeesecvrncazes- l-yh. 5
Foreman, Conduit Constroactlon.........cccocivnnns I-|eh, b
Local Transportation Investigator..................Feb. 8
Cashiers and Chief Clerks, City Treasurer's Office. .Feb, 7T
Clerks, City Treasurer’s Office. ......civevnvnnnen .. Feb. 8
Sewing Class Teacher........ccciiviiensaecrccncsa..Feh. B
Asslstant Sergeant-2f-ATmE .....cccccciainnnnnenns Feb. 11
Guards—Honse of Correctlon....... .. . cciecaianas Feh, 13
Rodiment, Grade J....civeciveasrrsssisssssnsasssasbot 14
Mechanical Engineers, Grade 8, Board of Education

{Promothon) . ....ciconsiapinnsnnannas I SRR Feb, 16
Mechanical Engincers, Grade 4 (Promotlon)....... Feh. 18
Brass Molders ... .c. . ciiiinvianinssirsnnnins v .l-‘n-h. 10
Fire Escape Inspectors.......cccooevsssirassrssrarsrs Feb, 20
Expert Meter and Plumbing Examiner.............Feb. 21

Federal Examinations.

Megsenger, Bureau of Standards, $720..............Jan. 23
Tariff Clerk, Commerce Commission, S, .. ....0.00. Jan, 23
Kindergarten Teacher, Indlan Service, $G600.. Jan, 24-24
Vignette Engraver., at Washington, $2,200..........Jan. 23
Teacher (male), Indlan Bervice, §540 to $600....Jan. 23-24
Baker i(female), Indian Service, 8500.............. Jan. 23
Cook, Indian Service, $400 to S8, ... ............. a0, 23
Stepographer and Typewrlier, I'hilippiloe and Pan-

ama Service, $£000 to L2000, ....cc0vcininsanisanJA0. 28
Examiner of Burveys, $ to $8 a day and ex-

PEBEE | .ocida i nt e e e R e e R e e e eb. 8-T
Clerk i(speak French and German), $840 Jan. B
Computer, 5500 to £1,200,............... cendan. 20-30
Engineer and Plumber, $9680.........c0urivrinnnns Jan. 23
Wheelwrlght, T80 ciiicveiiiivivasrinassnrstinnnnt Jan. 30

—_— e -  —-

MNMEGRO THEATRE.—Chirago hasz the only ex-
clusively negro theatre in the world. The man-
agement, actors and all the help are negroes,

— -

Electric locomotives to haul garbage and refuse tralne
have been proposed for the new refuze collection and dis-
posal syetem in Dublin, Ireland.

A Train Load of Books

Books to be closed out at Iess than cost
of paper and printing. Binding free.

Nerrill & Baker, Nat. Book Comcern, Wilson & Sims,

Cotoalat Pab. G, Sisadard Pub. Bome, Toe bomaion co: Faliled
We purchassd the entirs stock of four of thess Big Bankrupt Book

Hoiizos and big quantities of the other two. We are CLOSING IT

OUT KOW at 108 to e on the dollar.

7 :  Late copyright
books, were $1.50. My E'rhiee 38c. List
includes Eben Holden, e Bea Wolf,
The Bpenders, The Leocpard's ﬂwt:. Tha
Christian, To Have and to Hold, and
dozens of others,

Encyclo Britannica, Half Moroc-
co. Hegularly £38.00. My price $7.75.

Dickens" Complete Works, 15 wvols.
Regularly $15.00 My price §2,95,

holee of Fine Cloth Bound Classics, Seo,

akeapeare, Complete, Personal Edi-
tion. 15 wolg. Regularly §24.00. My
price §8.75.

Millions of Books, thousands of titles,
chanve of a lfetime to get almost any
book or set of books you want for next
to _nothing while stock lasts.

Books Sh A
subject to :nm.l.n:ttnn‘ri';:u:n:ﬂ

|
'"Hem paying.

Every book goarantesd new and satisfactory, or subject to return
st my sxponss. Write for my big FREE BARGAIN LIsT of this stock
befors ordering. 1t costs mothing. Will save you money. Fostal
eard will bring it.

DAYID B. CLARKSON, The Book Broker ::

298 Come Bullding, Chicage

ELECTRICAL HANDBOOKS
10 CENTS EACH

.

1 M. How to Make s Small Electric

11. How to Make & Galvanometer Heater

12. How to Make s Hand Dynamo 245, How to Make an Eleo, Furnace

14 How to Make s Talking Ma- 0, How to Make s Hand Fesd Are
chins 7. How to Makes Jump Spark Coil

BUBIER PUB. CO. v\ hiss.

1. How to Make s Dynamo 14. How to Make a 1-8 H. P, Dy-

1. How Lo Make a Telephons namo or Motor

8. How to Make an Electric Molor 15. How to Make & Motor

4. How to Make s Battary 16. How to Make an Electric Bell

5. How to Make s Wimmhurst 17. How to Make & Telegraph In-
Electric Machine strument

§. How to Make & Magneto Ma- 18. How to Wind Armatores
chine 18. How to Wind Field-Magnots

7. How to Make & Madieal Indue- 20. How to Make an Ammeter
tlon Cail 41. How to Make & Tharmostat

8. How to Make = Pockel Ac- #. Motor Rotation
cumulator How to Make an Eleciric Sold-

9. How to Make s Plange ering Iron

0. How to Make s Volimeter

1

LEARNED BY ANY MAN OR BOY AT HOME,
Emall cost  Bend to-day 2. stamp for partirulars and proof,
0. A. Smith, Room 161 2040 Knoxville Ave., Peoria, Iil.

BY MERELY SENDING A POST CARD

f:nu will receive by return mail, a eatalog of books which is made up especially of volumes particn-
arly adapted to General Reading, at unheard-of prices. This is just issued and eontains aside from the
above, many excellent Publisher’s Remainders, some good Americana, all offered because we need the
room for our importations just being received. All we require is your name and address,

the opportu.rity.
THE BURROWS BROTHERS CO.,

Do not miss

Dept. B, Cleveland, Ohio

Please Mention Popular Mechanics



FREE FOR FIVE DAYS' EXAMINATION

Sent by prepaid express and returnable at our
expense if not in every way satisfactory.

A New Work for Archited@s, Draftsmen, Carpenters and
Architectural Stone and Sheet. Metal Workers.

TheFive Orders of Architecture

The newest, slmplest, and most comprehensive treatise on the Greek and Roman orders
ot published. 450 pages of text, 7x10 inches in size. Bound in half red morocco leather, 68
arge detail plates 11x15 Inches in size, in & handsome portfolio—illustrated with over &0 se -
tlons and detalls drawn to seale.  Contalns many full page photographs of the best examples
of Greek and Roman architecture; also a valuable list of definitions and pronunciations of the
varlous architectural terms, and a list of all the good books on the subject.
The work 1s an invaluable means for becoming acqualnted with the details and the propor-
tions of the Standard styles of Architecture and the “laying out™ of columns, cornlees, balus-
trades, and moulding in general. The work has been live years in preparation and contains maoy plates that have
never before been available except in the most expensive books.

OUR OFFER

Regular Price, $16.00 :: NOW, $12.00

On your request, If yon mentlon this magazine, we will send you a set of the Five Orders of Architecture by
express, prepald, for five days’ examination. If satisfactory, send us $2 within five days and %2 a Jpionth for five
_Imonths. Wa will remove the books at our expensa on notifieation from you. Write now.

A merican School of Correspondence

3326-56 ARMOUR AVENUE, CHICAGO, ILLINOIS

'D ﬂ N "I' i gl Flgnl_
deri d F =
O Sl bk Hoaninn and Bl The Sun Never Sets

CALL THE iimsieneiss™ < | | BRILLIANT LAMP.BURNS

25 cts. postpaid and no other light is half so good or cheap. o

R THE DERRY-CULLARD C0. %’t;ﬁ Branomiy to usa thamﬁa um'ltli-lsiz ;}:-{I 50 to z
er cent OVer any other artilic 8

IR0 SRty FL Tk 1. Bt Yo Itghf, which 1s demonstrated by the y ™

Imml];i ft,h::nl.;lseul:aimt ll';.l. use all %’vtf"llia t{ha

- Wor or the last nine yaars. or

$3,50 EACH (former price $6.00) P. M. catalogue; It tell all about them
We are closing out the last of a job and our systems.

lot of P. W. motors at a sacrifice price BRILLIANT GAS LAMP OCO.

of $3.50 each, complete, ready to run. 47 State 5t., Chicago, 111

These are bi-polar motors, with lam-
"= ELGIN, WALTHAM
i -

inated armatures and bronze bases.
Will develop aboat 1-40 horse power.
They run well on from 1 to 6 cells dry
wnd flurber Humpden wiwbes, warrunmed 20
Fenrs, are the loweat, Befors you bay 1t will moc oot
yois & oeui 1o sxsmine chis great bargain, s gepulne I

battery, A great bargain and thereare
only a few left. ORDER TO-DAY il']l'-nu

N ALTHAN L R OEEER

Bemd your name, post ofice and sxpress offize

want a gcod motor eheap. PARSELL &
WEED, 129 W, 3lst St., N. Y. City.

wddress, nnd we wiil send yoo Q0T for sxmmi-
natlon this beandful engreved, denbls hunting
eags gold Alled watch, warrsnted to wear and
olor, stem wind asd stem set, Stied with
Elrln, Waltham, or Dusber Hsmpden
meremant, with the pame os the disl, ruby jes-
aloil, sapsntlon belsooe, patent balr spring,
Lalien or Gentn slze. Thess waiches sre well-
kmown 54 the bort cimekeapers In the world,

'| WIRELESS TELEGRAPH| |

"“Talimoeo No. 2." som-
rlete oxperimantal oui- I
Bt, comprising one-ineh
#park enil, balls, key, 75
ohim ralay, Coherer and

notom. deroherer, 6 oells avery the '-If;lﬂhL Teou exnmine i ut yoor az-
battery, wiring, eonnee- preds office, if as representsd pay o agent
tions, imdroctions, diagrams, ste  Will work up to & mile. I"rinlg £13.50, ¥ J_'jﬁ!"‘f'-" r-'- P;‘E:E.E;mﬂ'ﬂ‘lrlﬂu m:ﬁ
:]E‘::Itla wantad, New Catalog of European and American Electrical Nov- f.r .r',ﬂ.,.';.,f [ —— I,.,-“:: .i'" P AdATesn

ELECTRO IMPORTING CO.; 87 Warren 5t , New York.

-"% = . FATHFLEHEER
Ly hgi., 225 Dearborn 8i.. Chieago, TI1, '

WIRELESS MESSAGES from stations MILES away picked up by our $5 outfit.

This outfit beats any Coharer-decoherar outfit madea. Comprises Electrolytic receiver: nickeled standards; dip wire mounted on
adjustable set scraw; glass cup; binding posts; polished mahogany base; and new type, sensitive head telephone receiver with head-
band and 4 ft. cords. Full directions furnished. A child could set it up and eatch the slgnals. We canoot tell everything about this
outfit [ 1 this adv., bot our literature describes it fully. Send for it. Be u‘g-m-dnt&. #5, post-paid, and goarantead.

New England Coil Winding Co., Atlantic, Mass.

Please Mention Popular Mechanice
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ET used all over the World'
. IT PRODUCES
Maximum Light at Minimum Cost
VASTLY SUPERIOR TO
Electricity, Acetylene or Gas,
and cheaper than Kerosene.
A Large Variety of Lamps and Fixtures
FOR LIGHTING
Homes, Offices, Stores, Churches,

: ' Halls, Cafes, etc.
T E‘IE?EE‘:I’ anT Write for Catalog.  Agenta \-:nub:d Everywhere,

THE BEST LIGHT CO.,

N\ ) 324 E. 5th St, CANTON, O. \™

LE M%s !

This is the ELECTRICAL AGE

e e

, Buy Your Tobacceo
Direct from Factory

That's the only way to know how fragrant,
| rich, mild and smooth French's Mixtore is.
Du: riptive adjeetives have all been used by
interior tobaccos ere this. We can give you
no new words, but we can give you a new and
| better smoking iobacco directfrom the makers.

To make it easy for you to try

French's Mixture
we have the standing offer prizted at the lefr,
Take advantage of it and you will have

less fun, Iopal I s |
tamp Electr -;I P {rite for our SSSEE Send “":“tt
Intert insizative FRLE book, “Vo in silver or

ECTHICA L Fronrors, linstrating hun- 2 |
. ) Mators, Tors, Rail- 3 { Iﬂlllﬂ for a
WETH, Battariss, et SEND 81.75 Ao Taaf', . .'tﬂ “..It y
4 for ont Jim-Tandy Model B, 8, ) poech amd
practical Motor, - Sent postpaid. 5 booklel; both
\EHI'HPI'L“'I'RIF !'Irl] o, y ) will be a de= |
Yoltamp Bleik, Ballmors, Md. § g | "'“: tﬂm

reason (o congratulate yourself, You will
obtain a perfect blend of pure North
Carolinae Golden Leal Tobacco made zi-
most entirely by hand, [t is
“The Aristocrat of Smoking Tobaecs™
Mot sold by dealers, but direct to
| smokers in porfect condition.
FRENCH TOBACCO COMPANY
Dapt. 68, Statesville, N. O.

GODDARD’S Do You Shave Yourself?
Mop Press | )it tots 475

% the bristles coming out of your shaving
brush, sticking in lather and getty

Haows are tsnght 1tz my=tic power in S N \ §
selionl and n.|'.|.|' it II-e:L ing, antor- o - L ] { i A 1
faining, |nstruet Noend of harm Fo . o !

wrarrw s i : :
3

ying 'Yy on the face. Can you reslize how muc
r]:: h‘:‘;‘ m’:g engier and pleasanter it will be to shave
made and the most with the right kind of a brush? Thea new

Everlasting alominum shaving
brush i8 made so that the bairs can
never come out; by a new method they
are riveted with an alominum ferrule.
TUse the brosh a year, then try to pull the
bristles out. If you can pull out a slngls
bristle, we'll give you & new brush free.
This is our positive gnarantes, Brosh
18 made of very best I brigtles, co-
mented and et in pore aluminom fers-
rule with a black ebony handle. Intro-
duntu{irammuflmmr‘l- price, French

durlbla- Nothing
to get out of order.
Only 4 pleces in it.

All Malleable Iron
Price $2.50

Warranted One Year |
Hend for circulars to

Eris 26c; Pure Badger, $1.560.
THE. GODDARD FRENCH PURE
MOP PRESS CO, BRISTLE ALUMINUM BRUSH CO. BADGER
Arcade Bldg. AKRON. O. 25¢ 2832 E. Madison Street, Chicago. $1.50

THE PINVE U -waY 0F LIGHTING THE GAS

Lights the Gas from Anywhere. No Spark.
No Battery. EASY TO INSTALL.

If your Gas Co. cannot supply you we will send you a
COMPLETE OUTFIT with instructions upon receipt of $2.00

PERFEGT WORKING GUARANTEED
Hundreds of Thousands in Use in Europe and U. S.

PNEUMATIC GAS LIGHTING CO.
IS0 NASSAU STREET, NEW YORK
A GOOD CHANCE FOR AGENTS
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IFYOUHAVE AN ENGINE
Why Mot Install Qur

Electric Lighting System
For SroP—DwWELLING=FACTORY

A Light at any time withoal Honning ths

Engina

U. S. IGNTION APPARATUS

For Gas Engines
Cheap as Primary Batteries

No Renewals— Except Water
Easily Installed. On the market for
S years. Ower 1,200 in Use

Bulletin No, 5

THE U.S5. BATTERY CO.,
Box 627, New Rochelle, N.Y.,

- l-*\ L
e \_I:‘I .:l,‘ '.

I.ET us TEI.I. Yllll HOW YOU BII
FURNISH YOUR HOME WITHOUT COST

with bandsome Farnitore, Dishes, Tollet Seta, Housshold Goods, ate., such as wa are
flﬂm{ away FREE. Formerly wa have been spending thousands of doliars yearly

n advertising our gnods, but we have now sat aside a large amonnt of money which
we are giving away in valuable premi diract to our custimers.

Our great Profit-Sharing PROPOsSITION isthe most iiberal of its kind aver
made. Wa sell direct to ¥ou by mall,a large variety of articles, such as Cook Stoves,
Steal Ranges, Heattnﬁ stoves, Sewing Machines, Watches, Jewelry, Silvarwara, eic.
Our Methods are Right, Our Merchandize s nght. Our Prices are Right. We can
Bave you a large amount of money on lots of the goods you buay daily, and at the
same time we give you valuable premiums free,

This is OUR NEW WAY OF ADVERTISING and INCREASING OUR BUSINESS
Why not let us tell you more abont this offer? If interssted, send us a postal card,
and just ask for “Our Big Premiom Ofer.” We will send particulars at once,

Appress JUDSON A. TOLMAN CO., CHICAGO, ILL.

ALY RS R X

-
o

EVERYBODY NEEDS AN ACCIDENT CASE

If you don't know how to treat a eut or bruise or to relieve a seald, or have not
the remedies at hand, you should get aequainted with the

U. S. EMERGENOY CASE
at onee. It contains 18 articles all necessary to perform work mentioned above,
and also a valuable First Aid Handbook. Pure and Antiseptic. Price,
complete, $1. Money returned cheerfully upon dissatisfaction.

U. §. EMERGENCY CASE CO. 25 Weaver Building, Utica, N. Y.
and all expenses Hers it is!
2 CASH SALARY i:i. i o E “J;u,‘; sone. THE, AIRSHIP

Em“"i‘ﬁfﬁﬁh'ﬂi‘iﬂ..::&"‘I:“é‘“"“’”“'“"“ Jn Leyd Manufacturing Co., 85 F. 22d St., Chicago. ill.

OUT-SHINES
THEM ALL

9th '!l"enr ;h-f_';-u\_u:s.ﬁ‘

SUNSHOSSEt: LAMP @ LY oo ittt

-8 the cont nfl'l-.-rn-.-:-n-e. Makes lts own gas, Dis- rules, 1"' rite r'l-' eslalig.

panses wich dirt, groase, amoke, odor. Halp as w

candle; 100 gand le power, Agenis wantled; Hbersl - Eu NW‘:?'NP?:ET!;.I Gnli:l-f cn'
L. A " a

oommission. Licensos of the Campbell patont.
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HAIR

eelebrated Bacteriologist.

gample box of the remedy

PROF. J. H. AUSTIN,

| STOP FALLING

There is but oneé way to tell the reason of baldness and falling
hair and that is by a microsecopic examination of the hair. The par-
ticular disease with which your sealp is afflicted must be known be-
fore it can be intelligently treated. The use of dandruff curesand
haur tonics, without knowing the specifio cause of vour disease, is like
taxing medicine without knowing what you are trying to cure. Send
a few fallen hairs from your combings to Prof. J. H. Austin. the

e dingnosis of your case, a booklet on care of the hair and sealp, and &

Enclose 2¢ postage and write to-day.

CONSULT ME BEFORE
IT IS TOO LATE

who will send you, absolutely free,a

which he will prepare specially for yvou.

1107 McVicker's Theatre Bldg., CHICAGO, ILL.

FOR
= NULITE” ] 48
AR LAMPS [aY scenis are

We manufactore Table aining
Lamps, Wall Lamps,Chande- Money
lisrs, Store and Strest Lamp and Systems,

The Largest Line on the Market. Write for
our Free Catalogue and Prices.

CHICAGO SOLAR LIGHT CO., Dept. C. CHICAGO

WHEN YOU WANT ANYTHING
AND DON’T KNOW WHERE TO FIND IT

WRITE POPULAR MECHANICS

SN TYPEWRITERS it

TFN ALl the Btandard Machines S0LD or RENTED ANYs
<L | WHERE ai'{tol W'F'R'E PRICES, allowing RENTAL
S0 TO APPLY ON PRICE, Bhip;lmd. with privilege of
examinstion. [ Write for 1liostrated Catalog
TYPEWEITER EXPORIUM, 20% LaSalle B, , CHICAGD

THE LATEST BCIENTIFIC ISCOYERY

Eright, sparkling, beauntiful. For brilllanc
t.he? atauu’} the gen;.tujne. standing anll test an

nzzle experiz. One twentieth the expense.
Em free with privilege of examination.
For particulars, prices, eto., address

THE R, GREGG MFG. & IMPT. CO,
Dept M, 201 E. Yan Buren Street, - Chicago, KL

TRIAL
Medical Battery

Bont to any pdidress, Expriss " 2 -. 3
Prepaid.  Wrlie today, 'v i 3
i B

"CURE YOUILQILF BY
ELECTRICITY

Write for beautiful catalog of the

Fr'a uatﬂ"ﬂg many different Eleetrie-Vibrator

Medical Batterles we make, select the style you want,

and we will send rou & Battery and all attachmentson

ten davs' free reinl—write todav—the catalog is {ree.
DETROIT MEDICAL BATTERY Ci.

278 Majestic Bldg. DPetrolt, Mlch.

Do’t Wear a Truss

- Brooks' :_1: liance 18 a new scientifio
‘J‘% discovery with automatic alr cushions
e that draws the broken partd together
and binds them as you would a broken
limb. It absolutely holde Airmiy and
comfortably and never slips, alwaya
light and cool and conforms to eve
movement of the body without chaf-
Ing or burting. I make it to your
measure and send 1t to you on a atrict
e gunranies of satisfaction or money
i : refunded, and 1 have put my price so
8 low that anybody, rich or poor, can
i # boy it, Remwember I make it to your
B, : order—send it to yon—yon wear it—
e 48 and if it doesn't eatis{y youn, ¥ou send
1% back to me and I will refund your monay. The banks or any
respongible citizen in Marsball will tell you that is the wai" I do
business—always absolutely on the square, and I am salling to
thousands of peaple this way for the past five years, Hemember
I use no salves, no barness, no lies, no fakes. I just give youa
gtralght bosiness deal at a reasonable price,

C. E. BROOKS, 3152 Brooks Bldz.. Marshall, Mich.

STOP THAT PAIN

Thereis only one dizease-Congestlon
There is only one cure—Clirculation

THE LAMBERT SNYDER

HEALTH VIBRATOR

{gooo to 15000 vibrations the minute)

NO DRUGS
NO PLASTERS
NO ELECTRICITY

INDIGESTION: Incases of indigestion our vibrator lorces the food
to digest, thereby avoiding fermentation and the forming of gas. You
et relief at once,

E" EUUMATISM: It is caused by uric acid centralizing al one point,
Vibration scatters the uric acid, l.ndE:.r increasing the drculation, drives
it out th mlﬁ the pores,
IIEL_’LFN El-|:1 In t-“-;ﬁ;l:lrdtifhm the wibrator stimulates the outer
and inner mechanism of the ear and cures in many cases,
ll‘.]IRf.'Ilrl.' L.ﬁ‘t‘lllh’: 1l']."r.-rnui‘:I circulation is 'pl:u:-gl the vibrator will in-
crease it, and cause you to feel a warm glow all over your body,
l.f_rl:?l!:ll:i.p'l‘ﬂll TAXIA: In |:,;|E|:§.. af 1._-..;.-.”,;“_.; a;m;?.—t or parm-
lysis, the vibrator is the only relief. It stimulates the nerves, and vilira.
tion today for these ailments is recognized as the best treatment by the

Iﬂ.d:iq&r:ri-‘:cinlists.
LUN RUUBLE: Iyour lungs are weak and troublesome use
the vibrator.  Vibration on the lungs forces the blood theough the dead

;:ell?-h]m-rl does wonderful work in all cases of consumption and lumng
o e,

PAINS O AOWES: Nomatter what pains or aches you have or
may have that sre caused by congestion, the vibrator will relieve them.

| NERVOUS DEBILITY: In casesof necvous debility our vibrator
doea marvelous work.

Price only £2.00, prepaid on receipt of £2.35
FR EE Our new 48-page book on vibration, fully lustrated. Tt

tells you what has and is being done by vibmtion. Our

’ baok is a plain, commonsense argument, Send for it ¢
day; it costs you nothisg. i =

We are the Iargest mak and
deslers of Vihratons In the Warkd

LAMBERT SNYDER CO.
| LDept. 26 A 41 West 24th St., New York, N. Y.
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"want' and ""For Sale'" Ads. 3 cents per word payable
in advance. Replies may ba sent to a mumber care
Popular Mechanics, and will be forwarded without extra
charge. In I-l'll-“l‘{l'l‘ such let the number appear on
your envelope.

AUTOMOBILES.

AUTOMOBILE SCHOOL.—Chicago School of
Motoring; the original automobile school in Chi-
CAEOD. ne hundred and eighty graduates the past

eidr, to whom we refer upon request. Automo-
ile owners, prospective buyers and young men
wanting to become expert chauffeurs will save a

reat deal of money and a lot of worry by study-
ng the mechanism, care and repair of gasoline
automobiles, in our shop, where all parts are open
&0 vou can see how they are made, and how they
operate, We give thorough and practical instrue-
tion. Competent chauffeurs supplied. Address,
Chicago School of Motoring, Dept. B., 264 Michi-
gan Ave., Chicago. IlL

AUTOMORILER $85 up. Cadillacs, Oldsmobiles,
Type 8 Autocar, Model 18 Thomas, Model “F" Pack-
ard, Winton Phaeton, Locomoblle Steam Surrey, Gen-
eva and others at less than one-third te one-fifth
original prices. Also four cylinder 1'eerless, Thomas
Flyer, Pierce Great Arrow, ete. Everything goes at
glanghter prices, as we MUST have the room. The
Starin Company, 72-T4 Maln 8t., North Tenawanda,
N. X.

LET THE EXNGINE DO THE WORK—We sell
castings and blue prints for gasoline motors from 114
to O h. p. Also finlshed motors—bieyecle, auto marine
and statlonary., Our attachable outfit fits any bicycle,
Build wour own motor during the winter months.
SBhaw Mifg. Co., Dept. B., Galesburg, Kan.

FOR SALE—35 h. p. Pope-Toledo tourin
as new. WIill sell cheap. Orlando F.
13th and Michigan Av., Chicago.

rar, good
‘'eher (o,

ADVERTISING SECTION

BEUSINESS OPPORTUNITIES.

ELECTHO-MAGNETIC TOY, just patented, wlill
gell outright, or permit manufacture omn royalty.
Bomething novel, cheap to make and pui)ulur with
amatenrs the year roumnd. K. P. Irving, 34 W. How-
ard Bt, Quincy, Mass,

A FEW DOLLARS will start a prosperous mail
order busineszs : we furnigh catalogues and everything
necesgary ; by our easy method fallore almost [m-

possible. Milburn-Hicks, 714 Pontiac Bldg., Chicago.

BLABT FURNACES—We want to tell you about
our money saving blast furnaces. They will heat,
harden or temper high grade steels, tools, small cast-

ings, ete. They are so good we send them om 30
diaysi;' trinl. Write 1236, PPopular Mechanies, for par-
ticulars,

MONEY IN HAISING WHEAT in the Great Wheat
Region of Western Canada. Finest land in  the
world. Low prices, easy terms. You should write
for our free book, No. 9, “The Home-Buillders," tell-
ing all about thiz great opportunity. Saskatchewan
Healty & Improvement Co., 8t Paul, Minn.

SPECIAL MACHINERY designed. (General me-
chanleal drawing. Applebhy, 65 8. Canal 8t., Chicago.

THE INVENTOR—A POPULAR ILLUSTRATED
TECHNICAL MAGAXZINE—Containg entertaining
accounts of what Inventors are doing, suggestions
as to how to turn inventlons into money, hints
regarding present opportunities for inventors, de-
cisions in patent cases, in fact everything of in-
terest to inventors, Bend 25 cents for three months'
trial subseription. Address the Inventor, 84 Ex-
change Bullding, Boston, Massa,

WANTED—Man with £2,000 who understands mak-
ing steel ranges. DBuy Interest and manage factory.
Tolman Range Works, Grand Crossing, Chicago, 11

AXYBODY CAN MAKE GOOD CUTS with my sim-
ple zine etching process; price §1: specimens and
pustir:ularﬂ for stamp. T. M. Day, Box M, Windfall,
Ind.

FOR BALE—Oldsmobile runabout: perfect condi-
tion ; demonstration given. 2118 Fletcher #t, An-
derson, Ind.

PATENTE FOR BALE

FOR BARGAINS in second hand machines, watch
this eolumn. We can dispose of your old ear for yon
very quickly.,. Why not try it pext month. Costs
but 3 cents per word.

MOTORCYCLES

MOTORCYCLES—AIl best makes; general agents
for “"Merkel," $155; “Yale,”™ $175; Curtiss 1-cylinder,
fZH{I; 2-cylinder, $275; Merkel motorcycle side de-
ivery ocars, 3250; mall orders promptly filled.
Terms, 26 per cent with order, balance . O. D.
Every machine thoroughly tested by our expert be-
fore shipping. You benefit by our long experience.
Remit money order or bank draft payvable to
Whiggla Cyele Co. Whipple, the Motorcycle Man,
260 est Jackson Blvd.. Chicago.

FOR SALE—19068 Indian motorcyele; rode 300
miles; in first-class condition; £150 . o. b. Daven-
port, lowa. Fred J. Barr.

WILL EXCHANGE Thomas motorcycle with spring
frame and forks, Al condition, for 8 to 15 h. p.
marine englne. Must be complete, Address No, 2200,
Popular Mechanics

MOTORCYCLE or Motor wanted. Must be cheap
and complete. State full particulars. Robert Faw-
cett, Hammondsport, N. Y.

FOR SALE—3 h. p. motoreycle, $100 cash. Float
feed carburetor, Dunlop clincher tires, 1. 8. Mosher,
G609 Ann St, Blue Island, IlL

MERKEL MOTORCYCLE, very fine condition: $65
takes It at once, It's a spap If yon want one, DBert
Cox, Jesup, Iowa.

SECOND-HAND MOTORCYCLES, motors and ac-
cesgories hought or sold. What have you to offer or
what do you want?
Lake, Hammondsport, N. X.

Motorcycle Equipment Co., 48+

FOR SALE—I'atents on razor stropping machine
in following countries: 1. 8., Canada, England,
France and Belgivm. This machine Is for stropping
common razors and does [t quickly, Aonyone can use
it. Can be manufactured cheaply. Bears good profit
to manufacturer. H. P. Fowler, Pelham, 5. C.

BIG MOXNEY In patented broom corn harvester.
1. 8. patent for sale. Rox 868, Woodburn, Ind.

PATENT FOR SALE—WI sell outright or on

royalty patented ventilated lid or cover for dinner
pails, dairy and culinary vessels., Easy and cheap to
manufacture. A househaold article of great merit.
Big sales, FProfits can be made with little capital to
push same. Address Ervan L. Bauer, Wellsburg
W. Va.

PATENTR SO0LD OXN COMMISSION. If ou
wish to buy or sell a patent wrlte to E. I. Perkins,
President Inventors’ Exchange, 84 Broad St., Boston,
Masg.

PATENT X0O. 830,142—Condiment holder,
known as Combined Salt and Pep _
Price for U, ®. patent iz 22000, for Canadian patent
iz E1.000, for hoth S3.000. Invite correspondence
from people meaning business, Drawings and speci-
fications must be returned when asked for. W. E.,
. 0. Box 242, San Francisco, Cal.

PATEXNT OFFICE OR WORKING drawings made
from your rough sketch. Advice free for 2e stamp
how to ami}!y vourself for patent. Bmall capital
necessary will surprise youn. Address A. E. Chapman,
Redlands, Cal.

WILL SELL OUTRIGHT, or on a royalty, patent
on a good fire extingulsher, also patent on stamp and
envelope moistener, Lack of capital to promote same
is the only reazon for =eiling. E. 8 Buockianod, An-
dover, N. Y.

IF YOU HAVE n patent to dispose of you must
advertise ft. Find the man that wants to buy. We
can find him for von, and it costs the small sum of
3¢ per word. Copy received up to February -6 for
next lssne,

hetrer
r Box, Is for sale.
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MACHINE for making drain tile and similar arti-
cles from cement,

A combipation roller and fee skate., Costs bui
little more to manufacture than the ordinary roller
gkate, and can be used with ronners as convenlently
as the best ice skate, An all-the-year-round seller,

A plumb-bob for use by carpenters, bricklayers,
machinery erectors. Costs at retail G0 cents.  Sells
at sight.

An attachment for halr combs for drylng the hair
after shampon. Oan be made at an expeose of 15
cents.

Combination wrench, pliers, wire cutters, thread
renewers on bolts, ete. A drop-forglng tool.  Vseful
to auptomobilists, farmers and evervhody needing a
combination tool of the kind stated,

Aeat chopper that cuts faster, better and easier
than any other on the market

Corner-piece for fastening boxes, trunks, screens,
ete. Made from stamped metal in ooe cperation.
Coats less than i cent to make, .

Folding dinner pall.  Made of tin. Will hold
coffer, pastry and meat in separate compartments.
Can be carried in pocket when empiy.

Copy-holder for typewrlters. Can be adjusted ti_r
any position; used wlth any machins. Costs 70
cents to make and retails at 2. Have tools, ete,
to make. No cash but royalty asked,

Fressed steel plow-points,  Better and cheaper than
cast iron.

These patents are all well worth investigating. If
yvou mean business write for full partienlars: o
Rale Department, Popular Mechanies Patent Durean,
160 Washington Bt.. Chicago., =t

SPECIALTIES AND PATENTS of merit are bought
and sold by the Ameriean Commerce & Specialty Co.,
Incorporated, 95 Dearborn St Chicago.

BLACKEMITHS.

-a

et ¥ kel W e e S Tt il e T T L

EDUCATIONAL.
STUDY ELECTRICITY AT HOME - A complete
elecirical ecourse at home, containing 30-page detail

book, 220-page text book, 200 experiments and over
100 pleces of apparatus. Price, complete, only $5.80.
Catalogue “PS" explains this and other remarkable .
offers. Thomas M. St. John, B48 Ninth Ave.,, New
York.

STUDY MATHEMATICS and mechanics by corre-
apondence. Obtaln a college edoeation in these sub-
jects, ERleven complete courses. Any course (100
lessons) $15. Write for particulars. alston Jeffery,
Box 1%, Huron, Ohilo,

FOR SALE—FPractically new set Cyclopedia of Ap-
ptied Electriclty. Five volumes; % leather binding.
Cost $19.  Leaving town; will sell for $9. Address
(. BE. 8) 1156, PPopular Mechanics, Chicago, Ill,

ENGINEERE—Send us your address and where
employed. We will send yon one set of Corliss valve
rod packing (or throitle stem) free of charge, ex-
press prepaid.  Give diameter of rod, gland and depth
of box. Ideal Metallle Packing has no equal. We
have the documents to prove it,  Ideal Metallic Pack-
Ing Co., 419 Macrkubin 8t., 8t. Paal, Minn.

MONEY IN NOVELTIES—Our advertisers and
readers are looking for good new novelties to put on
the market. ‘They bave money for the right inven-
tlonz In utility, amusement and advertising novelties,
What have yon got that's good? Reach this field
throngh *The Novelty News,"” 171-6 Washington 8t
Chicago. Trial 3 months, 25 ceuts. .

INVENTORS—If you are an inventor, send for
our free Booklet B, contiaining a list of *““What to
Invent and What to Awvoid;"” “Patent Facts vs,
Patent Fancies,” and '"“The Inventor's Harvest
Seasgon.” Address Patent Bureau, Popular Mechan-
fes, 160 Washington St.. Chleago,

GOOD BLACKSMITIHSE ARE SCARCE and but few
learning the trade. The smith comes first of all pro-
fessions or trades. The smith must make the tools
first for all from the surgeon to the safe blower, by
using Toy's Treatise on new steels explaining how to
work them, with 75 pnew metheds for working all
difficnit joba. Ten recelpts for making your own com-
pounds for welding different kinds of steel solid.
Thermite welding fully expiained ; also tweo ecolored
tool tempering charts ; chart A explains all annealing
and hardening: chart B explains both sclentific and

lain tempering to a standard. All the above for

1. Valnable samples free, W, M. Toy, Sldney, Ohio,

TAN YOU SOLDER ALUMINUMY If not, :-wm]‘$|
for full instroctions. Geo, W, Swan, ]—J!.J“:'ﬂ.ﬂh'lf". Z'_I-I_Et'h_.

FOlt RALE—In the finest sectlon of California,
a full equipped power blacksmith and wagon shop.
A bargain. Work for two or three men year around.
Nearly all eash. Geo. I IMenton, Mountain View,
Cal. _

DO YOl EVER break castings on your machines,
causing a lozs of time and money? If you do, they
ran be brazed with Murray's Cast Iron Brazing Com-
pound and made stronger than they were. 1 will send
prepaid a package sufficlent to make fifty rep:!irf
for 81. [ guaranfee It absolutely. J. L. Murray, 215
8, Main &, Bloomington, T1L

FOR SBATL—A 10-volume engineering library bound
in moroco:.  Cost new E50, I8 in fine condition.
wIIII goyy for £15. Address W. P., Box 425, Chicago,
111,

ARE YOU MAKING lesa than 2235 or 330 per week?
Mechanical and Structural Drawing taught by ex-
perts.  Hend for elrenlar. Low tultion, Incluoding Free
Books, Ilrawing Instruments, ete., Colombla Corre-
spondence Behool, Direxel Bldg., Philadelphin, I'a.

I 1I'T'8 PRINTED—MacDonald can supply it—
Domestie and Foreign publications of every descrip-
tfion—Plays—reading and recitation books—Dramatic
Journala supplied by mall. “Catalogue . M., sent
free.*  Chas. Maclwmald, 53 Washington St.. Chi-
caen, TIL

F'RIVATE I'NHACTICAL INSTRUCTION in the Hn-
gineering use of Algebra, Geometery, Logs, Trigonom-
etry Sliderule, ete. Write Geert Blaauw, 111 Hast
Heventh 36, New York City.

FOR SALE—Cyeclopedlia of Engineering. Four vol-
umes. Hound in moroceo leather. Nearly new, Cost
£19. Will =ell for $5. Address (T. L. T.) 11568, Pop-
ular Mechanies, Chicago, Il

OPEN A MIBRROR FACTORY—We teach and
trust vou. Sample and particulars. 10¢ (none with-
out), Hulllnger's Mirror School, Francesville, Ind.

TELEGRAPHY—Circular free. Wonderful auto-

BUSINESS CARDS. matic teacher; five styles., $2 and up. Omnigraph
(o, Dept. J., 3% Cortlandt street, New York.
1 MAKE CAREFUL WORKING I‘}ILM";'IFI;{* fr:{{p
rough sketehes: good work: reasonable, V. "
lmrl:lvln. 3312.A, Merramee 85t 8t. Lounls, Mo, FOR SALE. _

GIVE ME YOUR IDEA—I will perfect your inven-
tion and make working drawings. Appleby, 85 S
Canal Bt, Chicago. S I

THE PATTERSON TOOL & Supply Co, of Dayton,
(thin, are dealers In and manuofaecturers of lron and
wondworking machinery., Wrilte for lterature,

fHow woUrLD yorU llke to he in business for
yourself? We have receipts for any hranch of busi-
nesz. Let ue know what you want, Address Mngti-
cello Supply Co., No. 1998 W. Windsor Ave., Jefler-
son Park, TN

FOR RALE-—Gas englnes partly finished, station-
ary, 6 to 80 h, p. Will =ell entire lot 214 cents Rer
pound, spot cash, to close out. Apply quick. d-
dress Detroit Eogineering Works, Chene and Guoin
His.. Detroit, Mich.

THE SULTAN FOR $1—The highest grade in to-
day's lowest price watchmaklipng. A beautiful gilt
wateh, lght weight, stem wind and =set. Money
hack if not greatly pleased. . M. Pisher, P. 1. Box
411, Baltimore, Md.

YOUR CARD should appenr in this column. 1t
wlill cost you but 8 cents per word In 05,000 coples.

BVENRLY ENGINE works befter when packed with
“Eureka Packing.” Your dealer will furnish it.

Ol SALE-—A Holly gasoline motor, complete
with cofl, plug, carburetor and muffler, good condi-
tion: $40 if taken at once. Fred E. Baach, 203

(“edar St., Peoria, I1L

Please Mentlon Popular Mechanrics
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FOR SALE—10-in. =screw cutting lathes at
wholesale; also tools. Send 10 cents for set of
Magic Rolls to Tibbetts, Putnam, Conn.

FOR BALE—One brand new Woodpecker gasoline

engine, 33 h. p. No foundation required. Wired
and f}lpnd. ready to run when it arrives. Complete
in all respects. Price, %08. Regular price, $150.

Address 2153, care Popular Mechanics,

A 2 h. p. reversible marine gasoline englne. price
£30. One railroad bicyele attachment, $£4.25. One
Wonder alternator, £5.50. Generates 6 volts, 2 am-

res.  Make all orders payable to Geo. Dietrich,

ta. E., Milwaukee, Wis.

FOR SALE—A brand new 207 foot or belt power
band saw with wooden table, brazing ton and
clamp and one saw, Price $§37.50. Patterson Tool &
Snpply Co.. Dayton, Ohio.

nheasurlng screw threads. H. E. Gillett, Rock Island,
I,

FOoR BALE—11xH0-lnch serew cutting engine lathe

T T AT e mam . e e A e s R e e

WE BUY, SELL AND EXCHAXGE all kinds of
SECOND-HAND ARTIUCLESR., Correspondents all over
the country. Write now for onr descriptive llsts.
We can save yon money. The Excelsior Hales Co..
Lock Box 74, D'ekin, 111

TO TRADE—Decked ecanoe, 12°x25"x11%. Has
double paddie and saliing equipment. Want camera
or what have you? Carl 8 Dum, 74 Guilford PIL.,
Columbus, Ohio.

WILL EXCHANGE—A W.
nation ol and billiard table.

H. Gritfith oak combi-
Good as new. Cost

275, yent a first clags 10 or 12 h. p. gasollne
launch engine, complete. Richard G. Sip, Lake Hop-
atong, N. J.

TDO EXCHAKNGE
“Electricity In Every-Diay Life,”’

4x53 IPoco camera, cost 250, and
in 3 volumes, by

Houston. Want small ﬂngirm lathe or mechanical
mw;eltlgg.l Geo, Kaofman, 2914 Wasson Hd., Cincin-
nati, 0.

TO EXCHANGE—Premo B 4x5 folding camera

and teols; 2-doch “Cushman™ chuck; “Acme™ Muf- and complete outfit. Also felegraph Instruoment with
fler ; carburetor; I spark plugs; nickel and copper cmnigraph attachment. Want lathe or complete

Int!npi_‘ outfit, dynamo, ete. Low prices. Yost, auto engine, Offer something, Clyde Eastburn, Wat-
gnrk, a. seka, I11.

MARINE GASOLINE ENGINE BARGAINS—We TO TRADE—Columbia zither; emery head with 4
are offering our 2, 3 and 4 h. p.. two cyele engines  ywheels, 10x1 (new); pair soowshoes: quantity of
at very reasonable prices. Bpecial indocement to books. Wanted—Hand power drilling machine, gas-
boat builders. Write Northwestern Steel & Iron  gline brazing torch, machinist's swivel vice or screw

Works, Eau Claire, Wis. o -

FOR SALE—Englne lathe, swings 914 in., takes
25 Ip. between centers. Complete with full set
change gears to ent all gize threads, 3 to 40 in.;
price only $39.50. Address L. F. Grammes & Sons,
Allentown. Pa,

FOR BALE—An Eaton & Engle engraving machine,
good ns new. Address 3. Ryder, Delaware, Ohlo.

FOR BALE—614x8l camera with complete outfit,
£20: cost $42. Also knitting machine for famlily
nse with extra ribbing attachment for knitting hos-

fery. Used wvery little. DPrice $20 (cost $30). A
Kakara, Manville, 111

J—astings . ue prints 2He, for g :

ractleal reversible marine or horizontal engines,

-inch bore, 1-inch stroke: lathe work only. 0. N.

Hansen, No. 183 DuBois Ave., Elgin, Il =T

FOR SALE—Camera, with extras, $300. Address

Arthur Zwiebel, P. 0. Box 503, Burlington, Wis,

cutting lathe. Jones, Box 505, Napanee, Ontario,

Can.

MALE HELP WANTED

WE WANT A RELIABLE MAN (o vour territo
to operate our line exclusively, and manage the buosl-
ness, which 1s a big paying speclalty every buyer and
seller may profit by, From §$100 to $200 gives com-
trol. References required. Address L. G. Weaver,
322 Rallway Exchange, Chicago, I1l.

1

GET A GOYERNMENT POSITION—Our hook ful
Instruets how. Fallure }m?uuﬂhlc If studied. A.lfll’.t
dress Frank Pergande, Puoblisher, 785 42nd 8t., Mil-
wiinkee, Wis,

DRAFTEMEN—Beveral experlenced men; %15 to
§25 weekly. Apply “Englueer,” 1026 Rose Bldg.,
Cleveland, Ohlo.

FOIR SALE—%" BShepard lathe, 25" between cen-
ters, fine condition, chuck and full set of tools, $50.
E. G. Olmstead, New Philadelphia, Ohlo.

FOR RALE—Colored (Vx%) plcture of the famouns
chief Sitting Bull and big bargaln sale list of curlos,
all for 10 cents. George J. Tllls, Alblon, N. Y.

NEW HEALTH VIBRATORS—Better than drugs
or massage. Take place of exercise, Delivered, $2.
Free trial. Tox D03, Jacksonville, Fla. o

FOR SALE—1, h. p. brass steam engine with
reverse lever and Inbricator, 2 eylinder, 314" stroke.
Cost 200, will sell for £40. Also small bofler (with-
gijt firebox), cheap. Address Merrill Dowers, LeRoy,

inn.

FORR SALE—Barnes foot Iathe, No. 41 and No. 3.
Roy A. Crihfield, Lincoln, Il

) TO EXCHAMNQE

FOR SALE OR EXCHANGE—60 light dynamo,
or will exchange with someone who has a small 20
or 205 Hght and wants a larger one. Drawer 29,
Halineville, Ohio.

FOR SALE OR EXCHANGE —Remington type-
writer, No. 2. Good condition. Clem Thygesen, Sul-
tan, Wash.

TO EXUCHANGE—I'air of double dissolving stere-
opticons (high grade) with oil and calefum lights.
Complete ontfit.  Sell cheap or trade for auntomobile
oFf motoreyele,  Elmer Bechtolt, Germantown, Ohin,

FOR SALE—A 1% h. p. Backus water motar: run
4 months; In first class condition. Will sell or trade
for 1% h. p. gasollne engine motor. Cost $85 when
new. (. A. Binger, 202 Copeland Ave., Braddock, Pa.

T EXCHANGE—One 1-6 h. p., 500 volt Crocker-
Wheeler motor, for lgniting magneto or & or 4
magnet telephone magneto., W. H, Wright, 202 Bel-
mont Ave., Newark, N. J.

LOCAL: REPRESENTATIVE WANTED—Expe-
rience unnecessary, If honest, ambitious and willing
to learn our business thoroughly by mail. Large in-
come assured. Write for full particulars. Address
either office, National Co-Operative Realty Co., 592
Athenaenum RBildg., Chicago, I, or 592 Maryland
Bldg., Washington, D. C.

YOUNG MEN of ability desiring to start right in
some high grade business or technical line; good
positlons now open in every locality @ write us today,
stating age. experience, salary and pesition desired.
Hapgoods, 305 Broadway, New York

SUBBCRIPTION AGENT WANTED in every town
by Kelth's Magazine on Home Bullding and a Joornal
of Modérn Constructlon. both magazines £1 year: na-
tional reputation and circulation: heavily nd’rertlsnﬁ:
40 per cent commlission on snbscriptions. Easy, pleas-
ant, permanent work : either sex ; restricted territor *
capital and experienee nnnecessary. Sample ecoplea
and details free. Max I.. Keith, Publisher, Minne-
apnlis, Minn.

WANTED —Mechanles, engineers, electriclans and
firemen, do you wanot to “get wise"? Send for 52-
page pamphiet cuutnEm:f questions asked by the

2

different examining hea throughout the country.
Sent free. Geo. A, Zeller Book Co., 59 S5, Fourth
8t.. Bt. Louls, Mo

WANTED—Mechanical salesmen to handle terri-
tory for sale of new hoiler room devies which sells
for £50 and pays for itself Iin a -short time. Great
labor saver in boller room. Every engineer wants
one when he sees It. An unwsual opportunity for
good men. Address 1152, Popular Machanies,

ONE HUNDRED DOLLARS PER MONTH salary
paid weekly to energetic man in each conunty to repre-
gent hardware department. Fstablished business. Ex-
pense money paid in advance. The Columbia House,
H-7, Chicago, TIl.

Please Mention Popular Mechanicg



WANTED.

—
_—

ENGINEERS, ELECTRICIANS, MANAGERS OR
SUPERINTENDENTS—Did you ever try to do
something in your line of work and get stuck;
then sit up late at night, reading books, data, ete.,
trying to find the information that would put you
right, and go to bed no wiser? Next day say, "I
wonder who could enlighten me on this subject.”
If you send me one dollar I will give you the de-
sired information correctly, and written In plaln
language, or sketched so that you can understand
it. I have had 23 years' experience in above pro-
fessions, and am confldent 1 ean supply your
wants. Give me a trial. If ?'nu think you did not
iﬂt your money's worth, I will refund it prumgﬂy.

ddress Geo. W. Richardson, M. E., 2181 W. 24th
Pl.,, Chicago, IIL

WANTED—Motor bieyele or trieyele. Must be in

ﬁ?ﬂ condition. Price and all particulars to 8.
nsaford, 543 Fletcher St., Lowell, Mass,

WANTED—Where can I buy a hand power vacuum
pump, first class conditlon? Box §5, Ohlo, IIL

“THE NOVELTY NEWS"—An ldeal {llustrated
novel trade newspaper. Especially wvaluoable to
Manufacturers’ Agents, Manufacturers and Dealers
In Novelties, Mail Order, or anyone desiring to keep
in touch with all kinds of money-making mnovelties.
Trial 3 months, 25 cents. ““The Novelty News Co."”
604, No. 171-5 Washington 8t., Chicago.

WANTED—11" Btar foot power lathe in good con-
dition. Address B. L. D., Box 101, Monessen, Pa.

WANTED—10 to 13 inch screw cutting lathe com-
plete with change gears. Cheap. Old or new. BState
condition. M. Kakara, Jr., Box 22, Manville, Ill.

WANTED—Double eylinder, 4 cycle marlne gaso-
line engine, 4 to @ h. NP new or second hand. ust
be cheap. Eox 100, New London, Wis.

WANTED—A partner to furnish money to patent
and finance several good Inventions. Address 2150,
care Popular Mechanics,

MODEL MAEKING AND CONTRACT MANUFAC-
TURING for inventors, Lowest prices. Bend draw-
ings for estimates. Murray Engineering Co., 3047 K
8t., Washington, I. C,

PLUMBERS' SUPPLIES.

ASK FOR MY FREE catalogue of plumbing and
gteam goods; every house owner should have omne.
John Hardin (P. M.}, 4543 Cottage Grove Ave,
Chlcago, 1L

MISCELLANEOUS.

“PHONOGRAPH-BSYMPHONY,” a wonderful Im-
rovement for Edison machines. Write for particn-
ars. Irving Kimball, Inventor and Mfgr., 2828
Washington St., Boston, Mass,

FOR SALE—25 white envelopes, 6l5x3, XX, with
our name, address anod business printed on upper
eft hand corner, postpaid to you for 16c, stamps or
coln. Other printing cheap. Send for cataloguoe.
. M. Turnquist, Job Printer, 767 North Lawndale
Ave., Chicago, IIL

“TVERY USER of gas mantles write me. Factory
prices, Describe what you use now, Samples Iree.
K. R. Houogh, -Johnstown, N. Y.

BURGLAR ALARMBS—Protect your home or store.
o5 cents (no stamps) brings complete set of diree-
tions for Inmstalling electrle burglar alarms, including
1% blue printed diagrams. Auburn Utillty Co., 7644
Emerald Ave., Chleago, Ill.

INK THAT DISAPPEARS in 4 weeks and 76 other
money makers, all for a single dime. Address No.

2201, Popular Mechanics.

TOOL HOLDERS—Da you want the hbest tool
holders made? 1f so, ask for our list. Address 2157,
Popular Mechanies.

100 XXX WHITE ENVELOPES for 42c, postpaid.
Visiting and business cards 35¢ per 100, postpald.
Samples 2¢. R, D. Elllott, Box 1376, 8t. Louls, Mo,

BOYE make your own racing skates. We furnish
the hardwood to Bend for prices. Mechanics' SBup-
ply Co., No. 1 School 5t., Ansonia, Conn.

CIGAR BANDS—Imported direct from Europe;
entirely different from American bands: 3,000 kinds,
all new, stamped with real gold, beautifully colored.
Samples 10 cents or 40 cents per 100 (no duplicates),

postpaid, including illustrated catnlngue on profes-
slonal l:llnte making. Order guick. XNational Belling
Co., Allentown, Fa.

METAL POLIBH—Thls receipt will be sent on
remittance of §1. The best receipt yet for polish,
A. Plouff, Box 303, Harrisville, R. I.

TOO LATE TO CLASSIFY

SMALL BSTEEL B8TAMPS, door plates, seals,
dies ; postal brings price cireulars. John Kiola (the
cheap engraver), 155 W. Madison 8t., Chleago, Il

RELIABLE REMEDIES IN shop or home save doe-
tor’s bills. Case of ten remedies, delivered, £3. Any
bottle refilled, 50 cents. Your money back if any
remed:; fails to relleve. Cramps, cough, headache
cold, Indigestion, diarrhea, ete. Same medlcine ali
doctors use., Full directions. Chlp In and get a
case for the shop. Antiseptole Chemical Company,
207 Seventh 8t. (Dept. X), Pittsburg, Pa.

THE PANTOGRAPH to enlarge and reduce ple-
tures and drawlngs. A 205-cent article sent pustEaJﬂ
for eight 2-cent stamps, with full instructions. ud-
ger A, Niecol, 64 and 65 Central Block, Lowell, Mass.

SPECIAL: We have special work, speecial club
plan, among a n‘geclnl class for solicitors and sales-
men of speclal abllity. A special salary and expense
contract for five such
Blvd., Chicago.

FOR SALE—Cyclopedia of Modern Shop Practice.
A complete reference work for machinists, foundry-
men, ete. Leather binding. Four volumes. Cost
$18; -iﬁllll gell for $6. Address P. M., Box 425, Chi-
CAgo, .

T EXCHANGE—4x5 folding camera and complete
outfitt. Want small lathe or steam engine. . O,
Hull, Mosgrove, Pa.

WANTED—Machinists, tool makers, draftamen,
want to Increase your salary? Machinlsts say, “Can't
get along withont Baunders' enlarged andbook
of Practical Mechanics."” Guaranteed to fill the bill
as a ready reference; contalns more rules, shop kinks
than all the other machinists' handbooks put together,
Becrets from shop notes of best machinists in coun-
tr{. Everyday problems in shop figured by simple
arithmetic. tpaid, §1 cloth, $1.25 leather, with

men. Baunders, 48 Jockson

flap. A.%entn make blg profite. Send for list of
Emks. . H. Baunders, 216 Purchase 8t., Boston,
a8y,

WANTED—8econd hand automobiles to rebulld.
Steam or gasoline, any make. Work and Erlces guar-
anteed. ora Machine Works, Flora, Ind.

NOTICE TO SUBSCRIBERS.

This magazine is mailed to subscribers on the 20th,
2ist and 22nd of each month, for the issue dated the
followling month.

Any failure to receive your copy within a reasonable
length of time should be reported to us.

Our addressing Is done on an automatic machine,
which Insures the printing of every name; and we use
extra strong wrapping paper. Notwithstanding these
precautions, It will Inevitably occur In so largea list that
some coples will be missent, destroyed or torn in transit
each month.

Please Mention Popular Mechanics



ENGINEERING GOURSES & GORRESPONDEN

MECHANI(AL DRA

Is agreeable work and opens tha way to
great opportunities. It will pay wyon
wall, and you can master it at little ex.
iense, Write af once and we will soad
you Free a 200-page book, desciibing
60 courses of instruction,

Many of the most successfn: -=chitects in this
coustry began as A-chite-tnral Draughts-
e, Architecturs Drawing is astepping
stone to higher *hings, Write ro-day-
for our 200-page book, in which 60 elective

courscs are described. We send

NG ELECTRICAL ENGINEER:

—-—-r.% it Free, l

T E LEI@H‘E%Y

If you desire to engage in more in-
teresting, better paving work than
you do now, the a.lml:. of telephony
and t{rJr_phnnIE engineering will help
you. You can sell your services forall
that they are'worth, Our free M0-page
hand-book tells all about the attract-
ive course. Write for it notw.

In the last 60 years Marine Fngi-
neers have cut the transatlanticlpassage
from 25 davs tobh. This is a profession
in which to make a name and & good
income. Our free 200-page hand-book,
giving synopsis of the course, will be
sent you if you kberife fo-day-.

ENGINEERING  STAZJ(

Tuunels, bridges, eanals, sub-
ways (the age of subways is just
beginning)} —somebody will be en-
gineering their construction 20 vears from
now  Why should &t wot be vou? Write
teithout delay for our 200-page book describ-
ing our courses, JItis Free.

HEAG VENTILATING : PLUMBING

This is a pr actical field of work
Ly —and the work is never done,
New methods of building con-
struction call for new devices,
Our courses in these subjects
teach the verylatest that is known
and practized, Wrire ro-d
for our free 2-page book desc.l:ai:
ing this and 60 other conrses,

Electrical Engineers are not looking
for work, The work is looking for them
—at wages which leave a margin for
enjoyment and savings, Wrire to-day
for our free 200-page book describing
our courses in Electrical Engineering.

FGRAPL

Appeals to the young man not only as
a remunerative occupation but as a
fascinating study., Someof America’s
greatest men started in their careers
as telegraphers. Letusshow you how
to fit vourselffor thiswider field of use-
fulness, rite Now for our free 200-page
bookdezeribingourcourses in Telegraphy.

Any ambitions young man who loves to
put his hand on the throttle should learn
the theory as well as the practice. There
i% o wWo rk so full of fascination, nor where
1* the work is steadier, Write fo-day- for
our 200-page book describing this and G0
other courses.

ENGINEERING

Every new skyscraper opens up
new opportunities for the Station-
ary Engineer. Let us give yon

~some  advice on the subject of

Stationary Engineering and send
you our 20-page book, giving a
synopsis of the Course., Wrire
ro-dag-.

The Motor Car industry alone has L :
opened a new and profitable field of
employment for thousands of nwwf
chanical experis. Wae tdach you by E
mail. Our 200-page book giving &EHE
Courges in Mechanical Engineer-
ing is free. Write fo-day.

There is a simple, inex-
[|E]15|'|-’E way o prepare
yourself for entrance tores-
ident Engineering Schools
without losing a moment of
time from your present work,
Write ar once for our d-page
book describing this eonrse,

(IYIL ENGINEERING

To plan a great trunk line, or a vast park or
lay out a city is a task of the highest
order, Theopportunity to master this
profession lies with you, Write fo
e to-day for our free 200-page book
M dtﬁcnhmf this and manyother courses,

There is many a doctor and lawyer
not earning as much as a good car-
penter, Thera is always demand for
skilled workers. Master the trade and
give vourself an independent position
in the community. Send for onr 200-
page book describing 60 eorrespond-
ence courses, Write rfo-day.,

e ——
_
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AMERICAN SCHOOL OF CORRESPONDENCE

3326-36 Armour Avenue, CHICACO, ILL. =e—



GOOD ENOUGH

For the U. S. Government

Im.tull:lg on

U. &, Government Bartleship
Transports and : l.um.i:nun ”
Battleships, and \ b, Dbefore she start
in Government L to Panama with
Institutions Pres. Roosevelt

Mow heing set up in dozens of Metropolitan Hotels,
Restaurants, Cafes, ete-

ISN'T IT GOOD ENOUGH FOR YOU?

THE

ECONOMICAL VEGETABLE

PEELER

I8 an assured success. Itls giving abundant satisfaction
—without a single drawback- wherev r It is Installed.

Government baitleships and transport ships are
using it. Leading steamship lines are putting it in.
Large hotels everywhere are arranging to install it.

1t peels all the vegetables at the Ellis Island Im-
migratlon Station (where they feed as high as 6000
mmigrants daily', peels all the vegetables for the
Cadot Mess at West Point Milltary Academy—takes
care of all the peeling In large hotels, like the Havelin
t Cinelnnatl.

MNever breaks down or does imperfect work.,

Has never demonstirated a weak point or a drawback.

The Economical Yegetable Peeler |5 a power machine,
very siimple and effective of construction. Hasy to put
p. easy 1o opearate. Sells at a reasonable price ; nd
ALl do the work of 4 to 25 band peelers, saving wages
eed, loor space, dirt and trouble, and three=fourths of
h= vegetables wasted by hand peeling. Peels a bushel
f naw potatoes in ninety second=, and a bushel of old
tatoes in three minutes: other vegetables in propor-
lon. TIPeels potators, onions., carrots, beets, Turnips.
rsnips, ete. Will pay for itself in a few months out

f the saving.

If vou are In chargse of a hotel, rostaurant, cafe, or
ré managing any sort of an institution, send ar once
or Descriptive Clrcolar H, with price lst apd full

rticutars. DMention Popular Mechanies.

EAL & SCOTT CO., 81 Warren St., New York

General Selling Agents for

elding & Franklin Machine Co.

110 W. 34th Street, New York

8,000
Ingersoll

Watches
a day—

made, regulated, sold and guaranteed ; and every one
stem wind and stem set.  The Ingersoll is “rue-timing,
long-enduring, handsome, dependable. Sold by 50,000
reputable dealers at less than the factory cost of regu.
lating an ordinary watch. Sent post-paid by usif your
dealer does not handle them.

The Ingersoll is the anly *'Diollar Wateh,™ bt thers are all
sorts of make-shift imitations, Be :urifmu look bor ' Ingersoll™

on the dial. Then you'll gel & re ﬁmukuper, backed up
by an unconditional guarantee,

Other Ingersolls:—The “Eclipse™ $1.50,

the “Tnumph™ $1.75, and the new *"Midget™
Ladies” Watch $2.00.

ROBT. H. INGERSOLL & BRO.

M 68 Jewelers Court

Booklet 3 A New York

- -5
Free = =3




We Have Harnessed The
ELEMENTS ™%&E"

'Earth, Air, Fire and Water—-‘
|

‘ Await Your Command

EARTH-little black lumps of it—is the secret of
the Gas Cannon, a boy's toy cannon of absolute €8
safety, economy and delightful realism. The toy
sensation of 1907. The most pleasing gift for young
America all the year around.

AIR—will bring Health and Beauty. Our Home
Massage Machine utilizes the vast and unlimited

furee of atmospherie pressure, enabling one to massage perfectly and thoroughly
At Home. It costs only $1.50 complete, and is equal to the highest prieed
massage device, For My l..«ill!j.’?:-‘:;I toilet. H]:h*l:liill after the morning shave.

FIRE—ingenionsly produced by a mechanical arrangement in our Matchless Cigar Lighter. Newer
fails to light Cigar, Cigarette or Pipe,  This lighter costs only 75¢ and is absolutely invaluable to any
smoker, anywhere, any time,

WATER—irom your own faucet at home—harnessed to onr “Little Wonder' Water Motor will
%rmd’ polish, sharpen anything, run sewing machine, dynamo, cooling fan, bottle washer, egg

eater, and prove invaluable for countless other uses about the home,

WRITE U for full particulars about the article you are interested In.  We will send st once onr attract ve free descriptive matter,
We guarantes absolute satisfaction with our povelties or money cheerfully refumded, Wie us today which element you wish to
have work for you.

WARNER MOTOR CO., Inc., QGRS
Sole Proprietors of the Elements SRy
Agents Wented Everywhere. Dept. 14 Flatiron Bailding, NEW YORK CITY.

No. 90—UTICA SIDE
CUTTING PLIER

THE BEST, THE STRONGEST
and Easiest Cutting Tool

of its kind

EVERY TCOL
GUARANTEED
USED THE WORLD OVER
Sample by Mail

to any address in
United States

4 inch 55cts,

6 inch 75cts. /' 4 - - el

8' inl:h $l'15 v i : UTIeA WE KEEP IT SHAHRP AS LONG AS YOU SHAYE.
P ' TOOLS It’s Made of Wire Rope

other Sizoa are kpown for their K . i
aiitel I' SRR ﬂuﬂitl‘ that's one of the regsons for s excellénces,

lication ] i i ]
2 L nsisies | The only one on earth
o Houses handle them. 40 sikriowlbdged By llwho Wss IE
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