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Buys the Material Needed
to Build This Home !

Price Includes Blue Prints; Architect's
Specifications; Full Details; Working
Plans and Itemized List of Material.

OUR HOUSE DESIGN No. 139

Here ja s housa that will pleaze the most ex-
neting. It 1s 29 £t wide by 29 ft. deep, not in-
cluding front porch or rear extenslon, It has
elght spacions rooms, bath and large pant
and wash room. The five-place in the parlor is
flanked on elther side by casement sash with
leaded art glass. Anotherart glasa window la
placed in rear of dinlng room and still another
onthe stalr platform. The roomaareal]l larga,
eonvenient and well Hghted, FPerfect ventlla-
tion throughont, In externnl appearance it is
pleasing and attractive, It is easy to bulld and
easy to sell.

and Building Material direct to the consumer.

How We Operate:

We purchase at Sherlffs® Sales, Receivers' Sales and Manuofac-
turers* Sales, besides owning cutright sawmills and lumber yards.
Usually when vou purchase vour building material for the complete
home shown above, elsewhere, it wi]lfml: you from 50 to 60 per cent
more than we ask for it By onr direct to you'' methods we
eliminate several middlemen's profits.  We can prove this to you.

What our Stock Consists of:

We have everything needed in Bullding Material for a build-
Ing of any sort. Lumber, Sash, Doors, Millwork, Struciural Iron,
Pipe, Valves and Fittings, Steel and Prepared Roofing. We also
have Machinery, Hardware, Forniture, Household Goods, Office
Fixtares, Wire Fencing—in fact, anything required to build or
gquip. Everything for the Home, the Office, the Factory or the
Field, Send us yvour carpenter’s of contracter’s bill for our low
estimate. We will prove our ability to save yon money. WRITE
Us TODAY, giving a complete list of everything you need.

We Save You Big Money on Lumber and Building Material!

The Chicago House Wrecking Co. is the largest concern in the world devoted to the sale of Lamber, Plumbing, Heatlng Apparatus

Mo one else can make you an offer like the one shown above.
you everything needed for the eonstruction of this building except Plumbing, Heating and Masonry material.

of what we furnish, It will bein accordance with our specifications, which are so clear that there will be no possible misunderstanding,

We propose to furnish
Write for exact details

Free Book of Plans!

Wea publish a handsome, illosirated book containing deslgnsof
Cottages, Bungalows, Barns, Houses, etc. We can furnish the
material complete for any of these designs. This book is mailed
free to those who correci’y fll in the coupon below. Even if you
have no immediate intendon of building, we advise that youobtain
a copy of our FREE BOOK OF PLANS. It's a valuable book.

Our Guarantee!

This company has a capital stock and surplus of over
$1,000,000.00, We gnarantee absolute satisfaction in every detail,
1f yon buy any material from us not as represented, we will take it
back at cor freight oxpense and retarn your money,. We recog-
p_!ze the virtue ol a smisfied ecustomer. We will in every instance

Make Good." Thousands of satisfied customers prove this. Wae
refer you 1o any bank or banker anywhere. Look us up in the
Mercantile Agpencies, Ask any Express Company. Write to the
publisher of this publication. Our responsibility is unquestioned.

High Grade Bathroom Outfits!
FrE TR

Strictly new amd as
tl}ﬂd a8 anyone sells.
Vo have everything
ed In  Plumhbing
Material, Our prices
mean & eaving toyon g!
40 to 80 per cent. Wa
can easlly prove it If
yonwillglve naa chanca.
Here 18 an illustration

s ¥y R T e
i i i our plum woul

Price of this Bathroom Outfit, $37.50 ask you about 860,00 for
thissame outfii, This 18 a positive fact. It's only one of ten
other complete outiits that we are uﬂuﬂnﬁlat prices ranging
from #25.00 to B10.00, COur catalog deseribes them In detall. Youn
need the book 1f you want to keep postad on up-to-date business
methods, Get our prices on Plpe and Fittingd., Write us today,

Hot Water Heating Plants!
e Rl U -

We furnlsh new complete hot water heatlog
outfits at half the nsual prices. Onr proposi
tlon includes all necessary plans, epeclfice-
tlons, blue printsand detalled Instructlons;
&0 that any ordinary mechanle handy with
the nse of tools can easily install it
Yoo ean't Eowmnfwhanyuu deal
with ng, We B back of overy
sale, You send ug today o
sketch of your bullding and we
will make you a proposition to
fornieh you n complete steam or
hotwater henting ontfit.
Wealts have hot mir furnnces
Our booklet on heating plants
tells every fonture of the heating question.
Weean guote rndiators & heaters separatel .
Whether you buy from us or not 1t 18 a vali-
able book for you - to own, Write us today.

Send Us This Coupon
e TR =

Chicago House Wreeking Co.e
1saw this ad. inPopular Mechanics
I am interested in—.

history

our goodsat Bherl
facturers®

tus contains 150
Dn:f f:oe- "BnnE“
Town.

Co

Free Publications !
T e

e

Fill in the eoupon to the left and we will
you such Hterature ni beat sufts your
needs, We publish a 60 page mammoth
eatalog fully llustrated, glving our business
showing all the vast lines of
merchandise that wa
ifs’, Recelvers'and Manu-
Bales. Ask for Cntalog No. G3y
Our Book on Plumbing and Heating Appara-
of uasful infomation.
Plans" 18 deseribed

elgewhere in this sdvertisement.

Chicago House Wrecking Co., 35th & Iron 5ts., Chicago.

BB
of

Water Supply Outfits !

S ey TR
Modern Alr Pressure Water Bupply Bys-
tems ot prices ranging from 848.00 to &ILW.
They are strictly new, first-class and com-
plete in every detail. 1t makes no differ-
ence whether you 1‘: ve ln t}': Brtmlinﬁm- yoa
CATL oy ev elty comfort a & 8x-
pem:?'lltf'h; :E{mvutigam this! We are
ready to furnish you with all facts free of
charge. All material fully guarantesd.
We also have a complete stock of Fipe,
Valves and Flttings at 40 to 60 per cent.
eaving. Gasoline Engines at low prices.

veforsale. Waoboy
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Instruction in Anr.hurs and Chains

Naby Training as a Future Builder

€ Young men who are ambitious to get ahead, but who find the

prospects in their immediate vicinity discouraging, owe it to them-
selves to investigate the opportunities offered them in the NAVY.

¢ Many men have not seriously considered enlistment in the Navy,
because of the doubt and uncertainty in their minds regarding the
lite of a man-o’-warsman, and lack of knowledge of the advantages
offered. Fortunately it is not necessary for any intelligent boy to
remain in ignorance of the true conditions in the Navy.

€ Read what this ex-bluejacket writes to a metropolitan daily:

““ The Navy requires electricians, [‘Li.l'_g]".lpislr"\- carpenters, p‘u’n'mn, ma-
chinists, engineers, coppersmiths, clerks, 59 trades in all, and it educates boys to
fulfil these duties ! I know whereof I speak. I learned my trade in the N avy,
was honorably dlx{‘hargexl two years ago, having saved $8co0 in my four years,
and I am now on a salary U‘ H,zn:} per annum, The Navy taught me all I
know of ¢productive industry.’ "’ — Exerace ¢ from Literary Digest, Aug. 28th, "o00.

q Other voluntary letters from enlisted men have been printed in
pamphlet form, and will be sent FREE upon application, together
with Illustrated Booklet on the life, training, privileges and duties
in the Navy. Address:

Box 69, Navy Department

Bureau of Navigation WASHINGTON, D. C.

Please Mention Popular Mechanics
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TRAIN LOAD OF BOOKS %

""' " — e O B S D

fo be Closed Out Quick
at 10 Cents to 50 Cents on the Dollar

I buy bankrupt stocks and publishers’ overstocks of new and perfeet books at my own pri and

regular stocks at jobbers" prices, and give you the books at a emall advance on cost to me, sell

more books than any other man in America, Why? For the answer, look at my

I guarantee all books to be new and perfect and back my guarantee by & llapilm haoﬁu on approval
books shipped on approval. Send no money with order. Se what books you want

and I will ship them to you on five days’ examination in your own home. Then pay for them or return them

at my expense as you prefer,

De Luxe Library Sets of the Ghesterfield Society of London and New York
In rieh three-gquarters morocco binding, to ba closed oat at 25 cents on the dullar. Your first opportanity, and probably the
only one you will ever ha.va. to buy exciusive and de luxe subscription sets at less than regular prices, Why buy ordinary seta
when yon can get thess de luxe aditions, whila this stock lasta, for less money or a fourth of the publishers® pricet

p—
v
-

:

| Pub, Price  MyPrice hbm My Price Pub. Price My Price
Ainsworth, 8 vo's,. .. .....535.00 llrﬂ‘.ll! Quizot, Bvold. ..., .......535.00 §9.18 | Plato, 3 vola, rees.-B15.00  53.93
Burns, 6 VOI.. .. .. .0 0e.0. 35.00 008 | Green, 5 Y0l .. .0 casssns Zﬁ.ﬂﬂ' 6. Penys' murﬂ.ivuk_..,.,. 25.00 6.56
Halzac, IB YOS ooeeneasss 12.00 1838 | Hawthorne, 9 vols........ 35% .18 Rlﬂlimu Biissaans 25.00 056
Dmm. vols,, . 25.00 656 | Hugo, 10 voIs......,..... 49. 11.03 Smoﬂcll cenannnass ol (M) 7065
De Maupassant, 10 ‘mla. 4900 1675 | Irving, 10 vola ... .0 . " 4500 1181 | Scott Vi LSLIIUN100.00 2493

De Musset Dvulu &EJI.BD 12.00 L 10 vols, ... e e 39,00 938 Sh.lkmr:. Sh'wols...... 90.00 22.50
et I g000 2331 ¥, Tvols 222" aa'nd) 977 s i0vola ... . 49.00 1200
Dumas, 18 vols,.......... BO.00 2095 | Lox ow, 10 vols.. ..... 40.00 12.00 | Steveason, 10 vols. . .. .... 39.00 9.75
Emerson, 6 vols.,........ 25.00 656 | Lamb, 8 vola,... .. vesesns 32,00 BI5 | Sterne, 6 vols. ., ., ..... . 4000 B27
Elhbmuvgu..i ........... 3:-.% g:ég ﬁul‘:ilblﬁh m};uh...,.... E‘E?ﬂ 'mm Tmlimimhnmh" aine ﬁﬁ |§§E-

s Bvol.......... E utarch, 5 vols. .. ...,... 22.1 P g I,
| - Bl 8300 537 | Poelowols ottt 8300 13:00 | Wilde, 10 vois,. S §9.00 1135

Standard Authors in Sets. Ms th Morocco. ﬂm rnns
If you want the regular editions sold by mail order houses and bookstores at from 90 centa to £2.00 a volume, I have them here
ol lees than they were aver sold before by anyone,

Fub.Price M Price Pub. Price My Price

Blh:m.lﬂ'mh.” ........ $36.00 $15..0 | Eliot, 7 vola....... FPTI T ra v 1| 968
Bronte, & vols,, R W ) 5.28 Qibbon, 5 vols.. .. ... Prescott, 12 vola,. . . . 24.00 1056
Bulwer, 13 vois., | vee 208,00 1044 | Quizot, 8§ vols. .. . uskin, 15 vols,..... veese 2000 1320
Carlyle, li}vnhl.,,,,._ eeana 20,00 8.80 H-ﬂhormrﬂmh Scott, L2 vols. .., ........ 24.00 10.56
s 12 VO, . . cii v s . 24 00 10.56 u 8 vols_, espeare, 12 'lmiﬂ.. g g gg- Iﬂ:ﬁ

ms, 15 vols, . o200 Bolo0 13320 | Irving, 10 vois, Thackeray, 15 vols,. B 3 13

Dumas, 10 vola, ,, ...... o 20,00 880 Macaulay, 5 vals. . Tolstod, 1 O T s ot 24.00  10.56

Rich Men’s Books at Poor Men’s Prices—Superb Library Sets in Morocco
Many limited seta rod nmlmurkh made for men of means, now oﬂr;md -hm this atock lasts, at prices that fit lnrmtat- bc;;h

Price Price

Reade, 12vol9,, ........- 45,00 l:liﬂ.ﬁﬂ Plutarch, 10 vola, . i N $10.00 wﬂl‘ld'l Oreat Travelers,
H.lflﬂll 20 valy, 8000 2025 | Moliere, & vols, vaes 2400 600 8 vols, . 135'[“1 Inm
Tﬁ *rnlu;. .......... f4.00 16580 arren, 3 VoIS, .. ... ... 12,00 300 Wm'ksol' Lincoln, 9 vols... 2250 = 9.50
rlirlu . 40,00  10.50 Dum.u..zﬂvulu ......104.04] 26.00 | Bulwer-Lytton, 30 vols ,..120.00 30.00
Sue, 0 vuln, i 40.00  10.50 Hugo, 20 vol8. ,,. .vesee.. 5000 20,00 | Les Miserabhs, 5 vols.. ... 20.00 5.00

ﬁl.n—rrm. 12vola,...,00 0. o600 11,70 Eﬁnt, 12 \'trfn.. . cee 48,00 12,00 | Cyclopedia vi' Building

Medville, 4 vols, .. sise 1200 4 6 vala,.. . 24.00 6.00 Tndu.ﬁvug.. csnene 2400 6.75

Ouirot's Eng., 4 vola., ... 12.00 4.4 i 8 vols. . . 2400 7.50 | International yclopedia
Schiller, 4 voIs. ..., ...... 12.00 ﬂlutur 12 vols, cens.25.00 1800 of Reference, 8 vola,. ... 48.00 975

" Vi e L1200 30.00 iE. vulu, PRRTUUUSn .00 21.60 | Barnes' Bible Encyclopedia,
b g B | e ok B S e

er, B vals e orld's M a e s
Daudet, 20 vols. . ... 80,00 20,00 Malkers, Tl:?rls . 40 0D B.75 5wvola. ... 10,00 3. 10
Sample Frlnas ofthe Thousands of Hl:nn"amm Books and .Entsr::: My List
Pub.Price MyPrice Pub.Price MyPrice Price MyPrice
El-nrlcl W2vol, .. 7.00 70 : Shakespeare, 30 vols. . ... . §13.60 § 3.90

1?; Tt-ll:l‘ﬂ-fl" Ll-' Eﬁdﬂulﬂllplﬂm.ﬂfﬂll- 521% "”'ﬁ Dictionary of American
12‘-{:]5 Dﬂ EM [ ﬂl"x"'”""" 4'5{. I.:ﬁ-!- Pﬂ‘ m ............... ﬂﬂ .M
Bjornson's Wurltn f'vola.. "9.00 .10 F 5 44 ar u""n tor. 235 "85 | Warner's Library, 31 vols. T8.60  24.00
nidbook of Dnlm'y ,,,,,, 7.00 195 E"""""" A nqls h tio 550 og | Modern l:luquum. 10 vols 40 00 13.50
Gossip from Paris,_. .. .. 280 60 "fl'd"‘-'""“‘ "1“““ ns 15:00 130 | Oriental Tales, 15 vols.... 16000 2250
V. e, 43 VYOI, ... ... 0. Loon (M) 47.30 ihea d Paul De Kock, 25 vols.. . 100.00 2250
Memoirs of Madame bu 4.95 STia KTr.ll:th Mﬂhln.'m:wd 44 2.50 56 Wild An-iml'll Have Met, % 25 ﬂ

- egther TR TE R EREE wigfhl AR ) BLEORRRLED . s c s e rmag# Bl a

Madame Recamier, 2 vols, 6.00 2580 v mﬂmm Dlmh:'! inferno, Dore [
Dream of Fair Women. ... 3.00 A5 T“in:,.;BEwhh L §.00 210 JIBtratlons. . .o.veves.s 6.00 20
Christy (Girl. ... ... eese o.00 A5 Letiers lel.llI.itll rpaRa 20 Jefferson Bible. cesee 1.00 i 1
Gospels in Art,. ... - T 2.10 0id Touraine, 2 ‘Uﬂlﬂ i h 'lu' 460 Tennyson, -E'U:I'.I.'I.I}]FM 200 i}
Paine's Age of Reason,, ... 1.50 H5 R A * t Walt Whitman Put.na.t'u"&]ll}l] 00  46.00

aw mpk:l: ves 20O A5 | Love Etﬂl':* of Empress E:u:g' ritanmica,
i e SRl & TR, 1oy RO T g (PR R RIS il

ugo, Tvols............. : s es o ystery ons of Napoleon,
Hmnu- i T Wi phie 5.2 1.78 nam's}, 10 vols. | 15.00 420 T A SRR 6.00 235

Thousands of other books at similar bargains, all described Ml]r in my fres [llostrated Bargain List of this stock
L LU Other 1 Novels. W 1.80. Price 38e. 'ﬁhc?lurd Ll
'tﬂ“illg of Dan Matthews,” 85¢ Printer of Udells, Hr::dig," ‘\Litdle Brother of the Rich. ' * Thres Waeks, " e Rnttte. ” Othats 38 todts

All Books Guaranieed New, Perfect and Satisfactory or Returnable at My Expense.

Books Shipped on Approval. Ifyou arerated In the Commercial Reports, orif yon are responsible and will give satis-
factory references, and agree to pay for the books or ship them back in five daye after recelving them, I will ship at once what
you want of this stock, subject to five days examination in your own home.

Cash Drderg—If you remit with the order and any books are not satisfactory, retarn them at my exponseand I will return your money st once.
Froe Bargain List—I1{ lm.l. wani fall descriptions of thess and thousands of other books before ardering, send postal card roquest for my free

illustrated Bargain List of this stock.
Thousands of other books by all leading authors atl Similar Dargaing. Sond for my free Bargain List.

DAVID B. CLARKSON, The Book Broker, 1191 Clarkson Bullding, CHICAGO, ILL.
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any kind whatever to secure subscriptions.
any other publication, under any circumstances,
to offer or

We believe in “A Square Deal for the Newsdealer.” We
give no premiums, nor do we offer “‘special inducements" of
This magazine refuses to be clubbed in any manner with
We do not allow subscription agencies or agents
accept subscriptions to this magazine at less than the published rate of 81,50 per year.

We consistently live up to our belief of “A Square Deal for the Newsdealer.”

POPULAR MECHANICS CO.
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: NAPOLEON AT WATERLOO NLUSHEMESE RS
APOLEON’S name fills more pages in the world’s solemn history than that of any other mortal,

The Battle of Waterloo was his last stand against the combined armies of Europe. The hour of
his destiny has come, yet he sits unmoved, unscrutable, imperturbable, determined to achieve victory, or
perish with the men who so long have formed the bulwark of his empire. This famous picture from
Ridpath’s History is but ONE of the TWO THOUSAND famous paintingsin the complete work and serves
to illustrate but ONE event out of all the THOUSANDS which make up the history of every empire,
kingdom, principality and nation, all accurately and entertainingly told in the world-famed publication.

Ridpath’s History of the World

THE PUBLISHER'S FAILURE PLACED IN OUR HANDS the unsold EDITION of this MONU-
MENTAL WORK, BRAND NEW, which we must sell immediatety. We offer the remaining sets

AT LESS than even DAMAGED SETS were ever sold

We will name our price cnly in direct letters to those sending us the Coupon
below. Tear off the coupon, write name and address plainly, and
mail to us now belore you forget it. Dr. Ridpath's family derive an income
from hiz hiztory, and to print our price broadeast, for the sake of more
quickly selling these few sets, would cauze great injury to future sales.

IDPATH throws the mantle of personality over the old heroes of

history. Alexander is there; patriot, warrior, statesman, diplomat,
crowning the glory of Grecian history. Xerxes from his mountain
platform sees Themistocles with three hundred and fifty Greek
ships smash his Persian fleet of over a thousand sail, and help
to mould the language in which this paragraph is written.
Rome perches NMero upon the greatestthrone on earth, and
s0 sets up a poor madman's name to stand for countless
centuries as the synonym of savage cruelty; Napoleon
fights Waterloo apain under your very eyes, and
reels before the iron fact that at last the end of
his gilded dream hascome. Bismarck isthere, e
gruff, overbearing, a giant pugilist in the _ , 1T
diplomatic ring, laughing with grim disdain ' WOF!
at France, which szays, “You shall not.”
Washington is there, “four square to all the
winds,” grave, thoughtful, proof against the
wiles of British strategy and the poisoned
darts of false friends: clear-seeing over the
heads of his fellow countrymen, and on inte
another century, the most coloszal world-
figure of his time.
HUNDREDS who read this have decided to
buy Ridpath some day; now is the time. No
need for us to tell you about Ridpath. The

lish speaking world has pronounced this
Eeg only history of the world worth having.
It is today in 200,000 American homes and
is endorsed by Public Men — Educators —
Business Men — The Clergy and everybody
who knows history. SEND COUPON TODAY.

Western Newspaper Association
CHICAGO

6‘\" 204 Diearborn St.,
CHICAGO, ILL.

Please mail, wlitt hout
cost tome, sample pages
of Ridpath's History,con-

taining photogravures of Na-

polean, Queen Elizabeth, Sce-

rates, Coesar and Shakespedire, nap

of China and Japan, diagram of

- Fanama Canal, etc,, and write me

Aﬁ “EuII I|sn.'|.r1i.r|:.!.'|.|1_: of your special offer to
it it

- Bl abkamdan —ns

This One

LA e
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A VALUABLE BOOK

OF EXCEEDING INTEREST TO THE PRACTICAL MIND

FOR BOTH OLD AND YOUNG

PRICE 25 CENTS POSTPAID

CONTENTS:

Acealerometer, Simpla
Apetylens Gas Gooerntor, Home-Mada
Alarm, Callers” Approach
Alarm, Cheap Fire
Alarm, Combined Door-Bell nnd Clectric
Alarm, Haudy Elechrice
Amber, Imitation
Ampater, How to Mako
Annuncistor, Hone-Mods
Aquariony, How to Make nn
Are Lidht, Home-Mado
Athletics for Yoong Men
Auts, Yonng Mechanic Builds Sueoossful
Ball, Hollow, How to Make
Batteries, Connecting to Uive any Yoltage
Battery, Home-Made Grenet
Battery Switch
Baitery, Therma, How to Make
Baitary Zines, To Usa Old
Ball, Retarn Call, with Ones Wire
Bicycle Power for Hoanning Miniature
Trains
Bont, Paddla, How to Make
Bob-Sled Hinga
Book Shelf, Easily Mada
Bracket Saw, Cheap, How to Make
Brazing, Flux for
Cablnet, Home-Mada Disc
Camers, Hand, Enlerging with n
Camera Holder, Blachlend for Grooves In
Camern, Fictures Withoot
Cannon, How to Make
Cannon, Toy, to Discharge by Electricity
Card Puzzle, Turning
Card Trick, Mechanical
Cards, Mechanical Tricks with
Chicken Feeder, Alarin Clock
Circutt Breaker for Indoction Coils
Clubt-Houss, Uhd:rgn.nlm
Cock, Three-Way, for Small Model Work
-[:umpmu-d Abr Phenomenon, Curious
Cup and Sancer Rack, How to Make
Cup, To Balance on & KEnife
Current Reverser, Simpla
Dugl- niod Cals, Ta Esep AWRYy from Gar-
bage Can
Dogs, To Drive Away
Door Orpencr, Electric
Draft Opener, Autoinatic
Electric Bloa Light Experimant
Elociric Lighting, Miniatura
Elpetric Lnmps, Exporiments with
Electric Light Circuit, Easy Experimnands
with
Electrical I":|:||||hr||=r:1. Interesting
Electricians’ Don'ts
Eleciro-Floting, Easy Method of
Electroscops, How to Mako
Fira Screan, How o Make
Foundry Work ai Home
Part l—=Eguoipment
Fart 11—How to Make n Mold
Part 11l—Malting and Pouring
Fornnes, Door Opener for
Farnaen Draft, Alarnn Clock to Pall t:'p
Furnace, =mall Brass, To Build
Furnsoe, Small Electric, How to Make
Galvanoscope, How o Maks
Gasoling Burner fr Model Work
Gear Wheels, Small, To Make Without s
Lathe
Gru.pm Artor, How ta Bufild
Gravity Battories, Why Fail to Work
Grocery Memorandium, How to Maks

ANA

IECH

A BOOK 7o
OLDas?YOUNG

who fike fo~||| }
matie things II
WRITTEN SOYOU CAN|. -

UNDERSTAND IT
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Hummer, Experiment with Two-Fool
HRule and

Hummock, Barrel Stave

Hydrogen Generator, Constant Pressure

Hydregon Gemerator,” Small Electrical

Hygrometer, How to Make

lea Chisal, Handy

les, Peculinr Properties of

Incandescent Lamp, Lighting with 1o-
duetion Codl

Ink, Black Ruallng

Inberrujder, How to Make an

Iron Rust, To Remove frosn Cloth

dumip =park Coll, How to Make

Kite, Box, How fo Maka

Langnage, How to Make a Now

Lathes, How to Mako

Lightning Flash, Fhetographs

Lock, Another Electric

Lok, Antomatio

Lok, Comhbination, How to Make

Lock, Electrie, for Sliding Door

Lowtk, Homo-Moads Pasumiatls

Lock, Bimple Electrie

I.nrh Spring, Protection of

l.l.u.u:uul.rn.- Modal

CONTAINS 174 ARTICLES, 165

f Amatear Mechanics'

i# a thorough, practical book for old and young.
to make hundreds of different articles of daily use.

book should be in every American home,

WRITTEN S¢ YOU CAN UNDERSTAND IT

CONTENTS:

Locomative, Neat Model

Magazines, How to Bind

Magic, Parlor, for Winter Evenings

Mulical lndoustion Coll, How 40 Make

Microseopes Withoul a Lens

HM.-.'-IJ Bﬂﬂcry, Controller and Reverse for

Motor, Controller for Small

Motor, Small, Koversing

l!umt:‘s,, Emall, Direct-Connected Reversa
r

Moose Trap, Navel

Mueic Cahinet, How to Male

Nall Holes, Filllog

Negative, To Make Without Flate or Film

Nickel, Polish for

Oplical Musions

FPantograph, How to Make

Fon, Broakiog in & New

Fappar's (host 1llusion, Miniature

FPhonograph Horn, Paper, How to Maks

Fhonograph Musie, To Transmit to s Dis-

tance
P‘hu:llng'rq.ph & Man in a Bottle, To
Fhotograph on .*El]_lll'!‘r‘ How to
Fhotographs, "“Freak,” How to Make
Pictures, To Maks Four on (oo Plato
Fipa Fittings, Uses for
Porch Chair, How to Make
Potiery Kiln, HomeMads
Powder, To Explode with Electricity
Princs upeﬂ.'l Dmpﬁ
Pump, Rotary, How to Maks
Hailrond President, Youngest in the World
Hain Gaage, How to Maka
Relay Mado from Electric Eell
Ravarsing Switch for Elecirical Experi-
ments
Rhwosiat, Battery
Rheostat, Water, How to Maks
Rheostat, How 0 Maks & Eimph
Eealing Wax Bent While Cold
Eheot Metal, To Labricate
Bilhoooties, How to Make
Spit Turned by Water Power

. Bgoirrel Pest, Antidote for

Steam F.ngiu.e Baillt in Amateur Shop
Bteam Engine, Tay, How fo Maka
Btromm, To Cross on & Log
“witeh for Reversing Curront
Table, Method of Lifting
Tu]ngruph Cheap, For Lenrners
Telegraph Key and Sounder, How to Make
Telegraph Line. One-Wire
Telegraph Lins, Simples Open Circalt
Telaphons Recaivar, Home-Mals
Telephone, Singing
Talescops, Farmer's Boy Boilds
Time Switch, Automatio
Toboggan Sled, How to Baild
Top, Opticsl
Trap for Emall Animals
Trees, Burning Inseriptions on
“'l.inr\-Lulu:r! To Prevent from Crawling
Waier Motor, Home-Maide
Windmall, :lu:i-.'al.
Window Boxes, Eustic
Window Copservatory
Wireless Coherer, Ensily Made
Wiraless Systerm, Nowval
Wiraloss Telegraph
How o Mnks an Efficient
Messnges, To Recoiva witha Tuhphnhu
Ta Make a Jump Bpark Coll for
Writing with Eloctricity, Ebe., Ete,

ILLUSTRATIONS

Tella how

Is of exceeding interest. This

For sale by all newsdealers or can be ordered direet from the Publishers

POPULAR MECHANICS

CHICAGO
|
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THIS MEANS YOU

Are you interested in electricity?

- Would you like to become an expert

- electric wireman? That is all we

want to know. By our new up-to-date

chart method we can develop your talent in all

branches of electric wiring, and you can start to work

at once in vour own locality, earning a good salary.

The only field not crowded. Don't turn down this op-

portunity for advancement and work for amateur
wages. Write us for free information.

MODEL ELECTRIC CO0., P. 0. Box 453, Akron, Ohio

“I MADE %2400

.00
INABOUT 2 MONTHS'"

writes one man & few mooths alter bécoming my

representative In my big CO-OPERATIVE REAL ESTI.TE
BUSINESS. Moexperience cecessary this man bad
pone, 1 =il teach you the busingss by il and
appoint you my Ir-ull Reprasentative, You can
work all or p-r'rl.u the :L-;mug H-I!Il‘udlfn:ppon:

for men witheut eapita becnme apen
ﬂ Let me exiplain my oller and ésnd you my FREE BODN,

M.D.WURD, Pres. Gray Realty Ca. 422 Reliance Bldg.,Kansas City,Mo.

CENTS 13 WEEKS
In this iliostrated nation- P

e
R

um-.hu condensed, odd aketch-
u,‘lou-d!nrﬂnu—-m of rare Intorent.  [§in rellable,

sntertaining —rwe paper

Send 28¢ now for 13 wooks to
YOUR DESIRES
EVERY TIME

MAGNETISM WINS RY TIME

try it.
{SI)- ﬂiM all else b-ul-ldul 'i\l'rlt:ﬁ u:,tl:c for free literature.
ge book 25¢, or six addresses of people likely to want
ll I.n& 12{‘ HOW TO WIN. Bure secrets of I-Elﬂ:l’ll e Dll
Inst. of Science, P. M. C. #M47 N.

Wlll You Accept Tl'ns
Business Book if We
" Send it Free?

Sign and mail the coupon below.
Take no risk!

One hundred and twelve of the world’s master business
have written ten books—z,070 pages—1,407 vital business
secrets, ideas, methods. In them is the best of all that they
know about

Send no moneyl

—Purchasing =—Salesmanship —Pesition-Getting
—Cr\c;i[u —Advertisin —Fosition-Holding
—Collections orrespondence —Man. Handling
:étm:;u'llnlt -‘I.s_fiﬁﬁf Nfcm —Man-Training
P-ETRpE. - ing Lustomers  _Rusiness Generalship
—{rganizatlon —0ffice Systems =Campetition Fi Ehil’n 4
n—RmiLsﬁ mShort = cuts amd and hundreds and hun-
=W haol ing Methods for every dreds of other vital busi-
—~Manufacturing line and deparbment ness subjects,

A 9,058-word booklet has been pubilished describing, explaining, picturing
the worle, FPages 2 and 3 tell about managing businesses great and small; pages
4 and 5 deal with credits, collections and with rock-bottom purchasing ; pages
6 and 7 with handling and training men ; pages 7 to 12 with salesmanship, with
advertising, with the marketing of zu:u:ts through salesmen, dealers and by
mail § pages 12 1o 15 with the great problem of securing the highest markel
pr[ce for your services—po mattér what your line; and the last page tells how
you may get a complets sét—hound In handsome half Murocch, contents in
colors—tior less than your daily smoke or shave, almost as little as your daily

REWSPAPET: Fill yore read the Book F we sevd 0f Freel

Send vio weomey.  Simply sigs the compon,

—The System Co., 151-153 Wabash Ave., Chicago——

1f thers are, in your books, any new ways to increase my business or

my salary, I should like to know them. So send on your 16-page fres

descriptive booklet, Ul read it. Bl-11

Name

Address

Business —

Pogition

- | a ik i i
4 %‘l ;_-.-
e s g Ny o

=Tl

Are you prepared for this call—no matter from which
de ent it comes 7 Just think what it would mean
to have constantly numlr elbow for consultation, an ex-

ema that puzzle you. That's just

rt on th
:rth.tn;uu :r;‘:ﬁﬁru in the

CYCLOPEDIA OF
Applied Electricity

Six Big Volumes—Bound in Half Morocco—2,896 Pages
7x10 inches—printed on special paper in large,
clear type— 2,000 full page plates,
diagrams, formulas, ete.

Written by thirty expert Electrical Engineers, the biggest men
in the profession. It i3 a working gpuide for the student or

practical electrician, or a ready reference work for the expert.

Examine the Books at Our Expense

S0 confident are we that the books are Just what you want, thot we will
sendd them to you by prepaid express—you keep the books § days—ex-
amine them carefully, test them, apply them to your every-day work, I
satisfied that the books are the most complete and comprehensive work
ever published on electricity, keep them, send 2,00 within five diys and
§2.00 a month untll you have paid $18.80, the special introductory price—
the regular list price is £36,00, I not sufted to your needs, notiiy us.
We will send for them at our expense.  Fill in and mail the coupen teday—ibe
Eooks will be ssaf you a1 once.

IMPORTANT SUBJECTS TREATED

Electric Wmng—ﬂmh-l.: Telegr —Wiruhu Tele-
graphy—Telautogr lculation, Design
Construction Guwltuu and M-nlon—Trm
of Dynamos and Motors—Elevators—Direct Current
Hnm—lhranl-ﬂnren Machine Shop Tools—Elec-
hting—Electric Railways—Alternating Cur-
r-unt hf tors—Single Phase Electric Railway—Man-
agemont of Dynamos and Motors—Power Stations—
Central Station Engineering—Storage Batteries—
PowerTransmimsion— Alternating Current Machinery
—Telephony—Automatic Telephone Wireless —Tele-
Telegraphone, ete.

Special Offer If You Mail Coupon Promptly
For a short time we will Include, as a monthly supplement, absolutely
free of charge for one year, the TECHNICAL WORLD MAGAZINE.
This is & regular $1.50 monthly, full of Twentieth Century Sclentific
facts, written in popular form.  Also contains the latest discussions on
timely toplcs in invention, discovery, industry, etc.

American School of Correspondence, Chicago, U. 5. A.

Please send me Cyclopedia of Applied Electricity for
five davs free examination, Also T. W. for one year.
will send 22 within five davs and %2 a month until I have
paid $18.50: otherwise I will notify you and hald the books
subject to your order. Title not to pass unt:i fully paid.

ADPDRESS: s e s e R
O T P R T IO s sy o e R AR, S0 R i R R

EMPLOYER coussarensssssronrannnsnsepnssronsistbdsisss
Fop. Mech. 1L, "09

L
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If you want to know HOW to do what
vou WANT to do INSTANTLY, get

Spon’s Workshop Receipts

Volumes 1 and 2 of this popular work have been revised, re-written, and brought right up-to-

date, and we are now offering the new edition at $1.50 NET PER VOLUME, POSTPAID,
There are Thousands of Practical Receipts

for every day use, covering Extracts and Essences, Electro-Plating, Painting, Dyeing and Cleaning, Photography, Japans
and Lacquers, Inks, Cements, Engraving, Glass Making Acids, Alloys, Clock and Wateh Making, Firework Making,
Blackings and Polishes, Soap Making, Lubricants, Repairing, Musical Instruments, ete., ete,

Fully illustrated, 12mo, cloth. Send your order NOW.

SPON & CHAMBERLAIN, 123 P. M. Liberty Street, NEW YORK

HOW TO RUN AN AUTO || Aviation AViAiios: "%

T —— C—— _ ﬁl'ﬁt [ﬂﬂﬁl}ﬂs on ﬁ.F; H'.-
7 “"Homans® Sell PWH”" Vehi- ONAUTICS. Most scientific treatment on the
cles’" gives full detalls on success- subject. Fine illustrations and diagrams. Leather

lacate woubier T Mm@ 1 | back, prepaid $2.00.

Beginning at the first principles SEND TO - =
necessary to be known, and then M L nsm &c. m. Aeronautic Societ
forward to the principles used in R’ 1827 N. Paslina Street, CHICAGO, |
every part of a Motor Car,

It is a thorough course in the P Uz z L E S rlﬁgifsuﬁﬂ;ﬁ?gég

Science of Automobiles, highly with secret solutlom and 38 - page
approved by manufacturers, booklet of puezles, postpaid 10 cents

owners, operators and repairmen. | WECTERN PUZZLE CD., ST. PAUL, MINN.

Containg over 400 illustrations
and diagrams, making every detail

e OClﬂﬂred Post Cartl535

STPAID
A A POST CARD TOUR OF THE WORLD

nA‘“INAT_ID" Drr ER 50 Photographs in Water Color, of Scenes of Historic and Educational
Inlerest, Not clieap trash but a good bargain. Priee 15e. per set, postpaid.

The onily way the practical Address:  POPULAR uncmms' BOOK DEPT.,
merit of this MANUAL can 115 WASHINGTON STREET, ta : ts CHICAGO,

B ANTE-NICOTINE 7> m!;".f.ﬁu.m

we will submit for examina- ‘Get the Pleasure
tion, to be paid for or re- Without the Poison™ FANCY CARVED
ANTI-NICOTINE

turned, after looking it over. (Trade H;"‘Fﬁ'
Upon receipt of the following agrees SC{'TC H P lPE
ment, the book will be forwarded. .
No money in advance reguired, sign and return. aﬁ&l:;:; {:r::ml “:{T::Ilr;:luh i'.n;ll[f

. Fifth Ave New York sorbs the Nicotine and keeps on

Than: Ause b ’ bty nd tasting sweet. You never had sach

i wpy of H * Amiomohiles, sud, if founid satiafac- ]
Il.n.d H”EE;':J‘J.T; remﬂ';::‘h 0, or return the book $o you. an enjovable smoke. Money back
if nort satisfactory, Order 3 today.

H. MENGES
327 N. Tth St St. Louis, Mo. |

NAME ..... l
‘DDRH‘S...-.,.‘l.'-|-.'IlIJI'I'III'|I-Ii'h‘iilllllll’l.l’liP.H‘

There are XX chapters in all, XIX carrying you from the funda-
c 00 l ln tse mental nnmtfiu. of a!!!‘:rrmthr on through the various branches to a
point w ere the careful student comprehends the complete design-
|::|g'1 care and o;'u,.rarmn of a dynamo or motor, and one chaprer on eleciric automobiles, outlining their construc-
tion, care and operation, and all about storage batteries and how to handle them. Each subject is carefully
written and to the point.  After a student studies a_subject, he is questioned on Ih'ltauhgec-t in such a manner
as to bring clearly to his mincl the points he necds to know regarding same. A DICTIONARY in back of
hook will enable him to learn the meaning of any electrical word, term or phrase used in this book, as well as
hundreds of othérs in common vse,  All required tables necessary in the study are in it
TABLE OF SUBJECTS
Chapter Chapter
IX Caleulation of EMF's in Eleciric XVl Disuases of

marmaos wnd Mo=

Cure The
M Areand lurn.n Jeacent Lampsa
11 Meamuring ||1llr1.||1|r:=r|.hu-
E A ltermating Current
Autormishhles

Magne LERm Coaster EMF

| ¥
Iﬂm'l.n:' hatteries, Electro Plating | M achimes T | tors, their "?yll!phl\lln‘ moid

weltle Clreult 1 Hystereahs and Fddy Currents Xw
Magnniio Traethon X .h:rrn.l.tur«. Reaction ‘IEE
X

Mngnetic Leakags
ETI-L:I'R'!a' in Eleotrie Cireuit 1V \'FF.\ :nﬁtl" Dhynpmos wnd Mobars
Crlenlation of Sizs of Wirs fop et head of Commeeting [Dyvnn-
Mugnetizing Cofla lnn.l and motors--Belf-Fxcitation
A Dietionary of over 16500 Electrien]l Words, Terms and Phrmasa, wiving o beiefl meuning of all which nre in sommon s,
£1.08 PER COPY—FOURTH EDITION 2000 COPIES SOLD
The offer we moks of rofonding money if book & not satis fects T t':limlr\ut:un is AN UNUSUAL ONE in connection with the sale of a book. But we have
no fear ;:uf lta peturn.  Your decksion will be what thowsands o r.||: wrm have been, Money would not buy it if it could not bo duplieated. We conld print teati-
mduials by the Kandieda, [ b beat to order and be yoor own jodge of itse merita,

CLEVELAND ARMATURE WORKS, Cleveland, Ohio A= i i e wonts
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“GIVE ME YOUR CARD”

When that request is made of you it ought to
bring forth a bit of board are not merely
not ashamed of, but one that carries the dis-
tinction of your personality. The great im-
provement of the century

Peerless Patent Book Form Cards

alone can ly and effectively represent the big man—
the man o} power; the man who does things; the man the
big places are loo lkmg for. ‘These cards carried in book
form, in exquisite scal leather case, are detached one by
one as they are used. All edges are perfectly smooth.
Every card is clean, flat and unmarred.  Send for a sam-
ple book today and detach them one by one. Prove their
value to your own senses.  Send today.

OUR SMART
CARDS IN CASE

STEEL COMPANY'

PITTEBCD WG . A,

FIGHESN @y LDIHE
CHICAQD

- [. K. HARMIE

mALL W Ay dmT

The JOHN B. WIGG.INS CO.

Sole Mawwfacturers
Engravers Die Embossers Plate Printers
17-19 East Adams Street, Chicago

Metal Spinning

Prof. F. D. CRAWSHAW
23¢

25!3 Assistant Dean, College of Engineering,
University of Illinois.

80 pages. Cloth cover. 33 illustrations.

Number 2 of Popular Mechanics 25-Cent
Handbook Series

The only boek published on this interesting

art and written by a man who has made a
thorough study of all obtainable informa-
tion on the subject; making the work ab-
solutely authentic and adapted to use as a
practical working manual both to those
who desire to spin metal as an art recrea-
tion, and to follow this work as a trade.

Price 25 Cents, Postpaid
Can be ordered through your newsdealer or direct
from the publishers.

Popular Mechanics

225 Washington Street, Chicago

L .
10 culralnl for 25 cis. st stores. By mall 30 cis.,
aor sample & cis. in Ifmn Give sirc and siyle.

VAN DYCK

What

E. H.

Harriman'

has to say of

“The
Only

*The *Alton" is today the best Failmmad
Hyin thestate of 1llinois; the sor-
o8 dors is Tnr nhond of most of the
1'||I1' T |HIII'||H stite; it hns been made 250
or cent better for two-thirds of {8 orig-
|||||.| et 0 |-u n periect ]|||. sieal propers
ty, wisely monaged and ran in the way to
ive the peopla l;h_-- st possiblo B I’I.li_,l
l'."LIlLIIJ LR RE '-!‘ ne in this respsct
The .’. sourd-Herald, Chicago,
Perfoot Passenger Servica botween Chicago—
Bt. Lonis—EKaonsas l.!].'l,}—l'm.-ri.l.--:'-'\.L.r]'.'.;:‘."n-lnl.

W. L. ROSS, GED. J. CHARLTON,
Vice-President General Passenger Agent

Chicago, [l

Please Mention Popular Mechanics
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INTRODUCTORY OFFER!

Only 25 Cents

a part. In 24 parts, issued fortnightly—total only 28 for
this somptuously illustrated, exquisitely printed and
fascinating work. Large quarto, magnificent plates in
colors, super quality paper, handsome cover designsin
color — splendid bookmaking at the lowest wholesale
prices, Send 25 cents to-day for part one,

THIS new and beautiful work presents an en-

thralling pictorial story of womankind, every

paragraph of intense human interest. Every
type of woman is described and lavishly illus-
{ trated from the savage Samoan maiden to the
| society queen of New York.

Women =i Nations

Contributors: Prof. Otis T. Mason, of the Smithsonian In-
stitution; Mr. W. W. Skeat; Mr. Archibald Colguhoun; Dr.
Theodor HKoch Gruonberg, Berlin Museum of Volker-
kunde: Miss A. Werner; Mr. W. Crook, B. A., and others.

SUBJECTS TREATED:

Pecul-

The Origin of Woman, with
the scientific theories of
her evolution from the
sexless ages,

Curieus Forms of Courtship,
strange engagement
ceremonies, Kissing cus-
toms, marriage rites, ete.

Conventionalities of Mod-
esly the world over,
showing many curi-
ous ideas of femi-
nine modesty,

.M.

CASSELL &

GF low,
.1

New York, o

GENTLEMEN : —
Enclosed find 2§
cta., for which send
me part one, Women
of All Nations, yvou
agreeing to fumish me the
remaining 23 parts; at the
rate of 15 cts. cach, fortnightly
a3 issued, Tf part first is not
satisfactory, | am under no obliga-
tion to take the remiining parts,

Interesting Cloth
farites in mak ing the

|  wearer beautiful in the
eyes of the opposite sex.

Folk Lore and Legends of
Womankind, with stories
of strange rituals, beliefs
concerning Widows,
Spinsters, Magic, Witch-
craft, ete.

Psychologleal Characteristics
of Woman, showing their
genius, peculiarities and
personalities  compared

A Rare Collection of Pictures

Hundreds of striking and beautifully executed
pretures énliven the text, incluoding original

photographs taken by experts in I'-"'PHT'_'FT

80 & series of magnificent plates in col-

ors, from paintings,

Send 25¢ To-Day

for part one,
faction, If this part is not satis-
factory, you are under no obli-

L [ W O R 43 E. 19th St.

with those of man.

anid,

We guarantes satis-

gation to take the remainder.
Cassell Publicationa have
beéen Htandard for Sixty
Years

CASSELL & (0.

New York
Estab, 1848

A COMPLETE

Electrical Workers™ Library

By HENRY C. HORSTMANN and VICTOR H. TOUSLEY

Positively np-to-daie and written
for the men who do the work

We defy any publisher in the world to produce & more practi-

cal collection of bookas for the electrical worker than this

serigs.  The immense sale of thesa popular books since date

of publication has been greater than any alectrical books ever
to working electricians,

The Reason?

They are practice { and
do not confuse the
worker. They alsc have
the hiphest emdorsement
of the Internaiional
Brotherhood of Elecivical
Workers,

To substantiate this
claim we offer the sum
of One Hundred Dollars
to any publisher whoe
will produce a sworn
statement showing a
greater sale of
any similar
book or books
treating on the
subject matter
that these do,
for the length
of time they
have been on
the market,

As to our repu-
tation for keep-
ing business
promiscs, we
will refer vou to
any bank or
business house
in Chicago.
Forthe next
nincty davs we
aremaking a
special intro-
ductory offer of
thecomplete
get of four vol-
umes, neatly
cased(reguiar
price £6.00).
Our special in-
treductory price
to slectrical workers $5.00,
Dﬂ?ﬂﬂld to any addross upon
receipt of price. “I'o all persons

ordering this set prior to Jan. 1st we will present, free
of charge, our Handy Electrical Dictionary for the Vest
Pocket, bound in red Russia Leather, gold edges, in-
dexed, 224 pages, illustrated. If the books ordered are
not found entirely satisfactory in every way, they may
be returned and your money will be cheerfully refunded.
To electrical workers already having any of the below
enumerated volumes, we will supply single copies of any
one or more books at $1.50 each, postpaid to any address
in the world.

Electrical Wiring and Construction Tables 33°&32rs..,
Modern Electrical Construction 173 Alagrams
Modern Wiring Diagrams and Descriptions 330 3 85tams
Practical Armature and Magnet Winding 333 3h5ct,...

Each volume is substantially bound in ful] Persian Besl Grain
Morocon Leather, stamped on the outside covers in genuine
gold leaf, round corners, red edges, pocket size, printed on
supar-calendared book paper.

Address all orders to the Publishers

Frederick J. Drake & Company

217 Fisher Bldg.,  CHICAGO, U. S. A.

FPleaszse Mention Popular Mechonics
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.'-__th

Will you be a Little Man or a Big Man?

_' Present day business methods have worked
the undoing of the untrained man.

~ But the world offers great prizes to men
who evolve, grasp, test, apply and utilize a

| i $65 00 per week

Pt

to take this course. Im every section of the country
you will ind men who are glad to testify to the great
good this course has done them.

In your home section there are, doubtless, many
men who will gladly tell you what The Sheldon Course

has done for them.
- .

classiied and perfected

knowledge of the Science
of Salesmanship.
* *

And, the man who neglects

to properly apply and to prop-
erly classify hisacquired knowl-

A Personal Word from A. F. Sheldon

The eighty per cent man—and the sixty per
cent man—have tiptoed after the ten per cent
man=—into the shadows., P has taken the
place of Patience. All over world men have
Joined hands for mutual benefit.

An application of a true science of selling and
business building cannot fail to increase the per-
centage of efficiency in any man,

The progressive way 18 the Sheldon way—the

To the eight million men of
America who are engaged in
the many different branches of
selling—or to any man who
wants to increase his business
capacity—we say “‘Let the bur-
den of proving what The

edge cannot hope to get out of

his commercial life all that his
natural aptitude entitleshim to.

Every man who sells goods
has, in addition to the knowl-
edge that he has acquired thru
experience, a pro-
ficiency.

The development of this
inherent capability and the es-
tablishment within the man of
a definite knowledge of his .

elow, uncertain way to
the conventional way.

more efficiency.

The mutual betterment movement extends
from employer to employer—from employea to
employes, Efficiency la the watchword—and

Employers—employess — tradesmen
something in the Sheldon Course for
you sufficiently interested in the
volved to clip out the coupon below ?

et P Sheldon Course will do f_or you

rest entirely upon us.”" edo
not ask even a po stamp.
To bring ‘“The Sheldon Book™

and evidence of what The

—there is | Sheldon Course has done for

ou. Are | 40,000 others—you need only

tiesin- | £1f' out the coupon below and
mail it to us, Address

. | The Sheldon School

1796 Republic Building, Chicage.

true limitations, is necessary.

The man who hesitates to tackle a big problem,
thru fear that he cannot master it does not know his
own self—and he cannot know his customer.

* * *

This knowledge The Sheldon Course brings to you
simply by a few hours of studious application for a
few months in your spare time,

- L L

Forty thousand individuals have taken The Sheldon
Course and profited by it. Hundreds of the greatest
corporations in America have encouraged their employees

THE SHELDON SCHOOL,
1796 Republic Building, Chicago.
Please send me your Free Book on Saleamanship, out-
lining the work and purpose of the Eheldon School,

. T

---------------------------------------------

PRUIY - - ¢ - SO T L

FPrease Mention Popular Mechanics
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SHORTHAND ¢
IN 50 DAYS

HIGHLAND PARK
COLLEGE OF ENGINEERING

DES MOINES, IOWA
Terms open Oct, 18, Nov. 30, 1209 and Jan. 3, 1910

[ m—
¢ Weoabsoln taly poarantes to bonch s he 1o
. 1 1 ¥ | complete in
Oune of the mest completely equipped Engineering Schools in the country II'-n: th 5'11?1."'- }:’- can ilmrn i p in yourown
1 KK £ natter where you live ¥ TiE f i mnor 1
COURSES OFFERED a8 with old 83 yEtems, Boyd's Srilabic & i
P Etabor il il : e S

1. CIVIL, ELECTRICAL AND MECHANICAL ENGIN- ::,'."ri‘.‘.h-““q‘ufti "No ralcd Tinesn posstiont . ne ol iiias

g K LI i S — AT — B DA
EER]NG ':DUREES 2y in othar N].J-l( m#. No longF lHzte of word alEnd bo _,,-IL
Standard courses are offered in Civil, Electrical and Mechanical Engin- Tuae, (}n._: nine charscters o e gl'l'l't g[ d yon have the ex-
eering. Special opportunity is offered for making up work or for taking tire Englia 'J language ay you 1ha . The
a complete course preparatory to the standard Engineering Courses. nest aystem for sienogr &8, Privy 1' JBCTELaries, news-
Shop work from the beginning comes in preparatory courses. See our paRper. Te I-'”Tt 2rs and 1 “lfflhll men,  Lawyers, ministera
new Engineering catalogue. "' ”rlr ’II' T:-I ;l' I}l H‘; 'II: I |'1 rErx fi iI k and e ] -,,-1 wrd
nm \rn Ehorthand for their own uee. Doos
2. SHORT COURSES ot ke continnal daily practica as with m,h: T BV ELemE,
1. One Year Electrical Engineering Course 'i"'ll' 1L1‘ L—ji-: .rrr H 'lh:l.llll In:.. grade }.m.l“u 18 everywhora,

2. One Year Telephone Engineering Course na bo-day [of booklets, testimonials, ste,
3. One Year Steam Engineering Course | f"ﬂ“\ AGO CORRESPONDENCE SCHOOLS

4., One Year Machinists' and Automobile Course 53 Chicago Opera House Blcck, Chicago, 111,

5. One Year Course in Mechanical Drawing
Just a hadr commeon school education is all that is required for entrance to

these courses. These courses are very practical and are intended for
those who have but limited education and o  of see their way clear 1o
take a complete Engineering Course. The Machinists® Course iz es-

cially practical. The machine shop is the most complete to be found THIS
E:cmiq-n with any Engineering School in the l‘niudpﬁutu
SPEC COURSES You EHIE"B mstoENtl 0 !ilill!:n lﬂl" EIEII‘.I rmxil rue paying
s play migh our
1. TRACTION ENGINEERING weekly. The cornet bm:nmea- your 'prupa-l‘t!' ot &
']'}"3.{5 the most complete course in Traction Eng{n:ﬂri:ng oferad by any few lessons, wit.h_unt. A m ik |;| eost to F L, W teach
ng School in the country. 1t may he completed in three months. band :||||.IJ|_ from the sfark. n?’nu can Pprac tice W.Ith your
ijls are taught how to make all cepaira on engines a8 well as to handle i 1 band, and play in it I]lﬂ'lll!!l our help twice as quick as
th.':l.lh Four traction engines used for experimental purposes. *‘:3 lnesl inmn&ﬁnn Tt fine i;luxtmt;.d catalogue l&m;‘;ﬂlll
hotos and letters of 8 who became 1]
2. GASOLINE AND AmﬂMﬂE]LE COURSES leaders. We teach and ?u.rmlh all brass imstruments. nﬂ
These courses may be completed in thres months. They are exceedingly que ne anewered.  Ask us what we have done in your slate.
practical. Commplete Chauffeur practice, Just a fair common school edu- INTEENATIONAL CORNET SCHOOL
cation is all that is necessary W enter. 4 Music Hall, Bmtun.

3. FARM BLACKESMITHING, FARM CARPENTRY
Ly g gl i e g g g B | Rensselaer
i rilo ety e oo Mty e g P l h c(g'
O. H. LONGWELL, President, Des Moines, la. qé;- 0 Y}BO ni
ig e gine s pt. P. M.
Wy, "0( I'lStItl.lte
O

ELECTRICITY ‘% Troy, N.Y.

provided for. Mwnmﬂﬂﬂ-

, Blie Electrical School i the et and Syl nmna I

TRJCIBI# dihe -IwuH teaching ELEC- ST“D mnma-tand best achool, magrdm??:" by u;;lé
exclusively. Course complete lﬂmnutum ourts

I N DN ]:'A Y E A R :‘} nnl.n-:u, l:.‘o]lelm Pmﬂpﬂﬂ

Students aciually construct Dynamos, Motors u Ela.ctira. 111 bet Qur con-

end Electrical instruments, Gr.ndu.nlﬂ hald tmmdm::’m:m I!":!EP;“_';':
good positions throughout the world, whem Fall particulars and
Seventeenth vesr opens September 22, Esay Payment Plan free

Se Bli
And for ;:r“ .m::m t‘f Electricai School, 15 Takoma The Bprague

ﬂll‘l'!lllll?imam
LEARN pHDTOG RAP HY Hn“ T17 Hajeatie Bidg, Detrolt, Mick. :
vomizo Je XN = | || Learn Watch Repairing

AWEEK NO YEARS B s B G Sk he ot s
Umnly Collages in the world suceessfully teaching these paying professions, E.':L::TEET;;L”'IT“ gir;rfn:: uzumrr'“:
Endorsed by Intarnationsl Assn. of Photo-Engravers, and Photographara” wiil know just what ths nmq ™ ....1 how to Ir
Assn,of 111, Termae easy ;living inexpensive, Positicns secared for gradusies, ons. When you gradusis will be & praa
Write for catalog ; specify course interssted in. No mionm in Effingham. :mmhbh':mﬁr:]?;ﬁf:t d;-mb:;:ﬂ an ool
Hiinols College of PhntoErnphar'. or % L. H. BISSELL, O  Por v Paos Dokic T waghaid
Mﬂulhgn nl Photo=-Engravi rﬂldunt. our pywtem sed terma

“--Eﬁn L THE DeSELMS WATCH SCHOOL

23 Perry St. ATTICA, INDIANA

LEARN WATGHMAKING

Eefined, profitable lshor—Competent men slways in demand. We teach it
Ihmhlr in as many months &8 it formerly took years. Does away with
Sedious mpprenticsship. Money sarnsd whils stodying. Fositions secured

=0 vanonsm
ST, E;];ISHWRTEHHAK!NG SCHOOL, ST, LOUIS, MO, Learned at home; small cost; 2c stamp for particulars,
O. A. SMITH, Room B42, 823 Bigelow St., Peoria, IIL

UDIELCIR U | FARN PLUMBING

] PEORLA, ILLINOILS, A trade that
2 will make ron independent for life.
LARGEST and BESTWATCH SCHOOL Hours Shorter—Pa Itugur—hm;pql Gresier than
IN AMERICA any other trade., You need no previons experi-
. We taach Wateh Work, Jowelry, Engraving, 2004 ﬂnr]l)rat't.lﬂﬂ] methods enable you in afew
; ﬂ'-’\r;;- 'W-:r'k'. Optics * 'J.'u.;..-:-:l.I IL'!.:"\-IIJ:IIH.'|H': maonthe to hold pogition a8 skilled plumber or
Bosrd mod soem fiar Bibool At moderubs conduet your own businesa. Catalog sent fres.

I‘.E:“I'! for Catalog of Information St. Iinuh deu schml
L Il 4430 Olive 5t. St. Louis, Mo,
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ILLUSTRATING

CARTOONING
3 DESIGNING
= Tzug ht B y MECHANICAL

The " | ARCHITECTURAL
_ ACME | sHeeT MemaL
. = WAV s PATTERN

Yoo eun lesrn ab homa in spare time to e a COM=
wercial nrtist ar draftsman We quickiy fit you for

q.k"' practical work, tar students sprn monay and hold
b1 positions while studying Parsomal oriti =
el vy ‘l. tors trained in this coontry and Euar a
s siruction to develop yoor individos L oy
work as il is done. Yoo pay as yo ) o Between you and the position you want to
payment reguired We punraoted g'r-'.rl-'.._-n.'}' of return " =
tuition. Write for illusirated eatalogs and say which you wish to learn: oCcupy, tl'lf_l'l: 15 nolhmg bul your Inck Df
Hiustrating, Carteoning, Commereial Designing, Mechanlcal = .
Drawing, Architectu Drawing, or Sheet Metnl Pattern flmﬂﬁ. MEH w]'l.ﬂ can rea_[l}* dﬂ th“',[g‘s are
Drafting. If you can attend our Besident School, say so. Estah, 1508, . .
The Acme School of Drawing, 2295 § 51, Kalamazos, Michigan, wanted for every kind of work that there is to

do. Whatever your ambition is, you can
realize it if you know how;—you never
can realize it until you do know how.

Here is a Better Way to Learn How

than was ever offered you before. You see,
we have revolutionized and radically improved
Eorrr‘;::ﬂpnndeEie Ins;:;:éiun. From mere unm
2 y , we have raised itto training—to
Do You Like to Draw?

all wo want to know Gpmenl—by ma.]l.
Wow we will not give you any grand prize—or
a lot of free stufl if you answer this ad, Nor do

| TEACH SIGN PAINTING

\

EHOW CARD WRITING or LETTERING by mail and
gunrnnies success, Oaly fleld nol overcrowded My
inetructiion s amn e becanss ractical, porsonsl
wnd thorgugh. Easy tertne. Write for large catalogue.

[ CHAS J. STRONG, President.
¢ DETROIT SCHOOL OF LETTERING

! DEPT.PM. DETROIT, MICH.
“'Odest and Largest School of ite Kind ™

we claim to make you rich in & week. But if By the “ Freeport Idea” we not only give you the benefits
yoir 4l - ] & | -

suceessiul ETEEI\T“II 5 mfzn‘:uik: mnnr{v. of a technical uml:fﬂt}' course by mail, in the work you
send @ copy of this photure wit . in stanps for dﬂﬁl’ aster ¥ 1 amoun
portfolio of cartoons and sample lesson plate, e to m » but we also mr._ud: “E it what s
and let us explain. toa curr:lpnnﬂen:e-apprenh:mhp.

The HEI‘-KET-III ng:nlﬂ;;f Curtln]nnln;-
e — . We give you practical instruction, prepared by

Arithmetic Made Eas self-made masters of the work, and abo actual work to

for anyons with a set of Arithmetic H do, so that you leam to apply what you leamn.

Any snd all examples and problems in aci

e, Tromt e avaier e Sle. Reteawt, Kio When you have learned from us, you can take a
new posiion and simply go on doing the same kind of

work you have been doing under the direction of our In-

_l:h'u;l.‘ur:, who are experts in the position you are prepar-

ing for.

THE “FREEPORT IDEA”

P
8| worked cut and expleined so soyons can under-
. stand. For the student or business man. Easy

i 2 vol 4 030 rqu 00
i ﬁﬂmﬂﬂhﬂfcmﬁﬂmu- in :éﬂ'lﬁh‘rh-

Standard Sales Co.. 23 Fifth Ave., Chicago

Firemen, Brakemen, Baggagemen, Bleeping Car is “"ﬂ-iﬁuﬂ for You;—grasp and use i'l Look ‘ﬂﬂ‘ﬂlﬂ
RN, oo S0 Seetria Aeoboeen coupon carefully and check the position in which you
LI LM (" - " » *
prepars you by mail 4nd proceed a nn::suwardu would like to be a thorough, high-salanied master. Mail

laci ter pass - L) [
e “"fvg"pL“T‘I;""ﬁl T the coupon to us now, and you will leamn how the Free-
iJuImt Eeliuhla inat, ::.:ta nl;: litf-l fllmlnin_lthe 1illi:'l_t'nr]_xL port Idea™ will make you a maater—mljr and nbm]ute]j!'

B g wWor 1] e dA1IWaE railn . = - + .

: Bervirethan il othets comhined. l:‘..u#lnagustumn —during your spare hours, without interfering with your
for application blank and booklet. present work. A great, new opportunity is before you—

LN.T. RAILWAY CORR-INSTITUTE. . | | seize it now, by sending us this coupon.

WIVCLECER.LhiA IF YOU ARE EARNING

Y LESS THAN $25 2 WEEK | | FREEPORT CORRESPONDENCE SCHOOLS

Bend for beantiful prospectus, mailed FREE,

PAGE-DAVIS SCHOOL., Dept. 112, CHICAGO, ILL. /611 Park Street, Freeport, IlL, or
ELER RAV 625 Postal Telegraph Bldg., Chicago, Il
A high-salaried nnd snsily loarned trads, tanght thoroughly by mail. We will Fleass. ity St raove: dbour the. ~Frespar: Jiew."™ . 1 iy e Ao’ pove
toach ths boginner botter engraving than he can gain in yewrs of rigid appren- Pior e i position: bolare which. § haws muiond = coom) ).
tivaship. W will aleo improve the skill of any engraver, Zand for onr entalog. o=« Mechanical Draftsman -+ .. Manual Training Instr.
The Engraving School, Dapt. 112, Page Building, Chicago Il «+ +- Sheet Metal Drafisman . v+ Bookkeeper
.+..i:$ﬂ¢ﬂ . ..,.;ﬂeﬂmrh
o v eciural Draltsman - alENOGTa T
TELEGRAPH? TAUGHT + o« « Architectural Designer i .Sl:a:lﬂinl;hcﬂ

in the shortest possible tima. The Ompigraph Avtomatio ....Carpente onary man
fmuuf pombined with standard key and sounder. € e Stati e
: Sunds you telegraph maessages ot soy & PERBE s siibans awmbw s whd mh i b s e i e B B o
snanassnnnnsisinsll DAL B aassansnsnssnnnsnssedsssnsns

47' jusk a8 an experk operator would. glw
Y T styles, #2 up; cireular froe,
3 CMNIGRAPH MFG. CO. X LI o0 nrims SOOOTRATTON o coviisvnsivarnbsmgrsnss
41 G Cortlandt St.  New York
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Learning the trade af home and making
money of Lhe same time

POPULAR MECHANICS ADVERTISING SECTION

Thia handsome Jewelry Store 48 owned by hoo
young men who learned ab homes

Make $25to $75 a Week as a Watch Repairer

And W e’ll Start a Jewelry Business for You Like This

Watch repairers make big money. Some earnupto $75a
week. In the jewelry business there is no limit. Some jewel-
ers today are worth millions., You can learn this profitable
business athome, in spare time, without interfering with your
present work.

The watch repairing lessons are simple and easily un-
derstood—and you can learn the trade in a few weeks, And
remember, the course is free. Ewven the text books, charts

and photo prints showing each movement. Thereis nostock
for youto buy—practically the only expense you will have is
to get a few tools when yvou need them.

every one in your vicinity. When you get an order send to
us for the goods. Inthis way you can work up a big busi-
ness without carrying a stock. As the business expands
we establish you in a store of your own.

You can shake off the shackles of drodgery and become
a Aith century, clever business man—independent and suc-
cessful in your home town., EResolve now to begin—the
gooner you commence the sooner you will be established.
Take the matter up with me personally—now.

Chas. F. Elmore, Principal Watchmaking College

Then, after you have mastered the trade; we'll start von in
the jewelry business, We will furnish you handsome jewelry
catalogs with your own name oo them.

'3.0007%0.000 i

Rogers, Thurman & Co.

Give a copy to WHOLESALE JEWELERS 79 Wabash Ave., Chicago, [IL

3 | TEACH .

—)

S

I won the World's First Prize in Penmanship. By
my new system I can make an experd penman of you by mail.
I also teach Book-keeping and Shorthand. Am placing my
studenis as instrocsors in commorcial colleges. If you wish to
begome & betler penman, write me. [ will send you FREE one of
my Favorite Pens and a gopy of the Ransomerian Journal,

C.W.RANSOM, 262 RELIANCE BLDGC., KANSAS CITY, MO.

IN THE REAL ESTATE BUSINESS

Weteach you by mail every branch of the Keal Estates General
Brokerage, and Insarapce Bosiness, and appoint you
BEPECIAL EEFRESENTATIVE

nf the oldest and largest co-operntive real estate and broler-
age company In America. Representatives are making $3,000
o $10,000 & withont any investmentof capital, Excellont
opportanities open to YOU, By our system you can begin
making money in a few weeks without Interfering with your
present occupation. Our eo-operative department wiil give you
mora choles, salable property to handle than sny other insti-
tution in the world, A Thorosgh Commercinl Law Conrse
FREE to Each Hepresentative. Write for 62-pags bk, froe,

THE CROSS COMPANY, 3236 Beaper Block, Chicago

WHEN YOU WANT ANYTHING AND DON'T
KNOW WHERE TO FIND IT

WRITE BUREAU OF INFORMATION
POPULAR MECHANICS CHICAGO

GRAND PRIZE GONTEST

To those who state their ages and make a free hand copy of this picture, which in our
estimation will be at least 40 per cent. as good as the original, we will send absolutely FREE
OF CHARGE for THREE MONTHS an illustrated magazine, devoted exclusively to drawing,
succeis and achievement, This magazine is profusely illustrated each meonth, and contains
the MOST MODERN ideas in illustrating ; it will be an aid and an inspiration to those who
want to earn LARGER SALARIES.

HAVE YOU THE ABILITY

to make this picture even 40 per cent as good as the original 7 If you have, it will prove that
you HAVE TALENT for drawing, which can be easily developed by practical, individual
training. Trained Artists earn from $25.00 to $150.00 a week.’

CORRESPONDENCE INSTITUTE OF AMERICA, DEPT. 83, SCRANTON, PA.

Send today 2c stamp for particulars and prooi.
0. A. SMITH, Room C 56, 823 Bigelow 5t., Peoria, Il
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Learn a Profitable Tra—de—l
in a Practical Way

It pays tolearn a trade. 'The skilled
workeris given preference every-
where and the man with a trade
is independent for life. No
trades will pay you as well as
those of the

Learning
a Trade

We Teach you Quickly
and Thoroughly.

We teach you more thor-
oughly and more accur-
ately than the old appren-
tice system. Hundreds
of satisfied money-making grad-
uates who Our Home

Draftsman

We teach these trades by
practical, indi-
vidual instruction

Earn $5.00 to $8.00 Per Day under ac-
proveit. Ourequipmentandourmethods F“ﬂl “'m']_{‘
are far ahead of any other institution in ing condi-
America. Our schools are open every tions, and
working day in the year. You can are the first
enter any time. There is no age limit. and only
We have students from 16 to 60. We Eﬂh‘_ﬂﬂlﬂ that
have no classes—you get individual per- do it.

sonal instruction. Tools and practical
workingideastakethe placeof books. Drawing
and estimating are included with each trade, and
prepares the students for the best positions, or tostart
a business for themselves. Let us teach you Plumbing, Elec-
tricity, Bricklaying or Mechanical Drafting and assist you to
a good paying position upon graduation. No woman or machine
can take your job in these trades. Now is the time to begin.

We have a Correspondence Course in Mechanical Drafting which you can learn at home.

Sent FREE—Large illustrated Catn'l:ﬁg giving full particulars of our
entire instruction, Write for it today and start on the road to independ-
ence and a large income, Address me personally,

L. L. COOKE, Director in Chief,
COYNE NATIONAL TRADE SCHOOLS

1724 N. Ashland Ave., Cor. Wabansia Ave., CHICAGO, ILL.

Draughting

Please Mention Populor Mechanics
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MEN AT T}I:IE HEAD

'1*[ KEY N

Wm .lllﬂf]‘ ihu Basis ni IH melnﬂ:n
" You Are No Greater Intellechually Than Your Memary

If you want a perfect memory, vou can have i, For a perfect
memory, like perfect bealth, can be acquired.  Here is a valua-
ble Book on Memory Training absolutely Free to readers of
this publication, that tells you exactly how o ger in. 3
The author. Prof. Dickson, is America’s foremost authority on 3
mental training.  His book is intensely interesting.  He explains |
how you can easily acquire those retentive and analytical faculties ©
which contribute to all social, political and business success. How  ©
tooemember faces, names, studies, also develops will, concentra-
tion, sell-<confidence, conversation, public speaking-highly rec- r
ommended by Elbert Hubbard, Prof. Daved Swing. Dr. Latson, |
and thousands of others.  He offers you a valuable opportunity ]
‘1 to investigate the benefit of Memory Traning, withour as- ;‘
SUMINE ANy cxponsc F:

| Simply mgn and mail coupen below, ar send a leifer or postal,
L~ C OUPON-FOR-MY-FREE-DOCO K—-
PROFESSOR HENRY DICKSON, Pnll. ;
Dickson MemnEy School, 4

705 Auditorium Bldg. Chicago, 111, /
Sepd’me_rwrﬁwﬁmt Low rb!fmmmﬁy"

—— e S

BIG AFFAIRS

almost invariably

have raised themselves

Ability and experience, combined with definite
émw!&?gg bring big pay everywhere. Men
who Enoww don't have to seek good positions:
big concerns are hungry for them,

LearnHigher Accounting

Acquire the science which will fit you for a
ost of trust. Whatever position you hold now,
it will double your present value, Emplo fY
| always rely on a man who knows the books
AtoZ.

Are you a Bookkeeper? The profemun of
Public Accountant is only a few steps higher up.
Qualify yourself for it. Gain the knowledge
which Wll] make you an important man. Our
diploma confers the title *‘ Incorporated Account-
ant’’—the direct road to bigger things.

Send now, for a full explanation
of our system; free on requesi,

PER EASILY FARNED AS A

DAY PIANO TUNER

'k'l. & wi It-_"u.h you Plxm%.gnms It

ing, lrg’u|n.|!|n|_ and Repairing, quickly by personal

correspondence.  New Tune-a-Phone Method., Me-

chanical aids, Diploma recognized by highest au-

thorities. S:hool chartered by the State. Write for

pur handsomely {llustrated free catalogue.

Niles Bryant School of Piano Tuning
85 Huosle Hall, Battls Creek, Mich.

International Accountants’ Society
Hall m {'lt} Cu!-lu-:.,m
Candidates coached free. Write for

103 West Fort St. Dept. B Detroit, Mich.
office Cerks. Examinations every-
Franklin Institute, Dep.L76, Eochester, N. ¥,

v where Nov, 17, $600 to $1600 yearly.
forschedules

COPY THIS SKETCH

and let me see what you can do with it. You can
earn §20.00 to §125.00 or more per week, as
fllustrator or cartuonist. My practical system of
peraonal individial lessons by mail will develop
your taleni. Filieen years successful work for
newspapers and magazines qualifies me toteach
vou, Send me your sketch of President Talt
with 6¢. in stamps and I will send you a test
lesson plate, also collection of drawings show-

T LANDOR SCooL % uzman

and CARTOONING
1438 Schofield Building, Cleveland, Ol

WH WANT ANYTHING AHD DON'T
oy YBU W WHERE TO FIND

WRITE BUR]:'.AU OF lNFDRMhTIlJN.
POPULAR MECHANICS

OVERNMENT

POSITIONS
Pay $600. — $3,000 a Year

We prepare you for them. We
aid you to get them. Write or
call for terms, list of positions.

NATIONAL CIVIL SERVICE
TRAINING SCHOOL
77 Gibralter St.  Kansas City, Mo.

I WATCHMAKING

Watchmnking pays and yon
can earn while you learn,
"J'lu rite tor FREE

“How to be & Watchmaker,”
Postal brings it.
Stone’s School of Walchmaking
912 @lobe Bl'g. Bt Paul, Minn.

Learn PRACTICAL ENGINEERING

In the most practical school in America. We E.!H: your a complete educa-
tion in our school or madl: i

you tructural
and Mechanical Engineering and nghting. Ouf ‘radically differ-
ent’" method enables the student to acquire actual experience In this
fascinating work and to fill responsible positions quickly.

Write for catalog and interesting proposition.

SCHOOL OF PRACTICAL ENGINEERING
838 Century Bldg., BT. LOUIS, MO.

TELEGRAPHY

BOOKKEEPING
OR SHORTHAND

BY MAIL---AT YOUR OWN HOME
Anyone can learn it easily in o few weeka, We are nnable to sup-
plyv the demand for te-li-r.mph operntora, bookkespers m:u] tim-
ographers. No charge for tnitlon unill positien Is seeured. Write today
for partioulars,

MICHIGAN BIJ!I\EEH Itﬂ'rl'l"ll'rl-l:
B221 Instlinte Buillding, o ulunnmn. ™Mich.
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Salesmen Wanted

We receive calls for thousands of Salesmen and have assisted thousands of men to secure good posi-
tions or better salaries. Hundreds of them who had no former experience and who formerly :ar?fed .
from $45 to $75a month now earn §100 to #1000 a month, No matter whether you are a new bes
ginner or an old band at the game, our eight weeks course in Salesmanship by mail will enable -
i‘w_)u toincrease your earning power from two to ten times what it is at present; and our £
BEE EMPLOYMENT BUREAU will assist you to get a good position. _ Thous- C AR
ands of good positions will be open for the early spring rush; prepare for one of them o .~
now. Salesmanship is the most independent, delightful, well paid professionin the o
world, and the demand always exceeds the supply,  Scores of the wealthiest, most L -
Eampqs men in the U. 5., such as Marshall lel:i: the great dry goods merchant s
of Chicago, Ex-postmaster General John Wanamaker, the great merchant of ™
New York and Philadelphia; several of Andrew Carn eg‘m's millionaires and
ecores of others got their start 2elling goodsz on the road. Your chance is . 5 :
asgood as theirs was. Thousands nE Traveling Salesmen earn from s 0

$2500 to $10,000 and up as h'<h as $25,000 a_year and all expenses. If

you_are ‘ambitious and wani to enter the best paid profession on ok -
earth, fill out coupon and send for our free book, A Knight of T A S
the Grip"” today—it will tell you how to doit. Address Dept. i ol -~
416 Nationai Salesmen’s Training Association, /s . 0~ ﬁ;.*"
Chieago, New York, Kansas Clty, Minneapolls, San Franclses, U. 8, A. 2 S B g o

Mustrating _ A R WHY NOT BE AN ARTIST?

—Cartooning
Taught by Mail  —Jjouri O erigacs e i M i
from our resident schools foumd- —Law

EARN $25 TO $100 PER WEEK

and upwards, in easy fascloatiag work, Our courses of
Fersonal llome Instruction B correspondence, are com-
pleta, practieal. Eleven vears' suecessful teaching, Expert in-
siructors. Poslilons gpoarastesd sompetent workers. Write [or
Handsome Ari Book, Free.

SCHOOL OF AFPPLIED ART (Founded 1898-)
W17 Gallery Fine Arts, Battle Creek, Mich.

ed 1850, Earm while learning. i Armacy
Grodumes everywhere, Mark X Ph ..

before salject, cut advertisement ——N'I.I.I!‘lall:l‘

anid mail today for speclal offer. —Shorthand
State desire, —Bookkeeping
] NATIONAL CORRESPONDENCE SCHOOLS —Penmanship

40 N, Penn 5t., Indianapolis, U. 5. A, —English

— m——
R 250 i Pﬂl l;lnwmutl_}taiuﬁf'drugl?a h‘ﬂ'.E“E olaay resent ror $ 50

- S0 | Our free book tells how y lenen o dolect d ’ L
T -un::nnalrel1mr¢thec:u:3rssiﬂ¥::i'::rl:uil.}md.:1'F]-;Ja:i OI]E }’Eﬂ.r 8 subSEnptlﬂn tﬂ
| Adjustment. Positively the mos teimple,direct advanced
! and rclentific method of drogless healing. HEasedon un-
| arring naturallaws Anyone can anderstand it learned

L
| in spare time. Improve your soclal prominence and
| financial standing Start now on the road to honor and
! success, Write for free book and speclal scholarshio offer
! HATIONAL 8CHOOL OF CHIROFRACTIO
‘1732 W. Congress Street, Dept. W2, Chicago, T,

Dﬁn'l BG l wagﬂ SIQHB A gift that 1s sure to plcase
Be A Doctor of Mechano-Therapy

B, . "
] Earn $3000 to $5000 yearly. Wonderful Can be ordered of your own Newsdealer, or direct from

§ vew sysiem of Drogle s Healing taught by mall 1
Greatly superior and simpler than Osteopathy. Digni- the Puhluhc“
Iﬂ:Iic.-]rl pmuuinp.drnrm:.nns. .“iij.-t:mm- hlthqll:-!m C
’ plomas graduoates. Spec rme now. Write

D T POPULAR MECHANICS, CHICAGO
0F MECHANO-THERAFY, Dept 800, 120-122 Randolph Street, Chicago.

LET ME HELP YOU TO
SECURE A POSITION AS

9 /cirwax FIREMAN - BRAKEMAN
| MOTORMAN o= CONDUCTOR’ raiway

a & | have placed hundreds and haven’t been able to supply as many as
% the railroads wanted. Our course of training prepares you in
L~ fFour to six weeks, then I assist you to secure a position where
s rapid and other men are earning

$60 TO $150 A MONTH

Plan is endorsed by all leading railroads and officials of four are on our Ad-
visary Board. | have been on the road 38 years, from Station Agent to Sup-
| crintendent. | know railronding and the fine future it offers young men.
"+ | want to start you in this—the largest business in the world.

Bia-->~ RIGHT NOW, DURING THE BUSY SEASON, IS THE TIME TO START

.".u' Draw a line through the position you want, fll in coupon and send it
o TODAY for FREE BOOK and full particulars. Write name and address

piainly. Colored men not accepted.

E. K. CARNES, Road Mgr., 152 Reliance Bldg., KANSAS CITY, Mo.
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Classified Advertisements

Advertisements in this section. 5 cents per word, payable in advance.
To insure ads being inserted under pr r clomalfied head in the De-
cember issue, copy must reach this office not later than November 1.

Fopular Mechanics, i

Strs ! Some time apo [ placed an gd. in your publication adveriis-
ing a mowing picture machine. { have sold the some, but still the
revifes come and | have onswered (i § gm mred. Whaat will if cost fo

AUTD SUFPPLIES

planetary  transmisgion. $22.50, New 4
throw erank shafi, 5 In. stroke, $12.00. SBehug coil, Arst-class
condition, $4.00. Maximus 4 eylinder timer, $4.00, good condition.
Gias generator 2 leads, 35.00. Chas. Nemee, Ogden & Spauldiug
Ave, Chicago. i

NEW 12 H P, Cloclunatl automobile engine, Can use sorew-
outting Lithe, motorcyele. Ulysses Fortler, St Anpe, Il

fx4 4 CYLINDERK Alr Cooled Motor, $140.00., Rear axle single
chain drive; front axle to mateh with wheels, $40.00. Steering
gear, $15.00, Runabout bodies, $15.00, New wheels and dises

FOR BSALE—New

Hollfy your readers of the fact? for friction drive, $15.00. Butts, Oxford, N. Y.
Yours frudy, APECIAL—10 lbs. Auto wiping waste, nice and soft, $1.00,
Lawton, Okla., 9-17-03 - G B. KURK. prepaid.  Auto Waste Co., Hartford, Conn.
BUILD YOUR OWN CARS—We can furnish you with chassia

AUTOMOBILES

WILL EXCHANGE, 5 clear Waukeahn lots for Auto, $8600. Wm.
Hardy, Waukesha, Wis.

T TRADE—Olds-Runabout for 00
Faulkton, 8, Ik

AN AUTO OUT OF YOUR BUGGY. Eisy to make the change.
The Waorfolk System  shewa how,  Instructions with reproduced
ilrawings post paid $l.ee, Carleton F. Worfolk, 783 Jefforson,
Detroit, Miel.

TAUTOMDRILE FOR SALE, Mlght racing car, 23 H. F. 4 c¥l-
Iime& just bullt, Send for photo. Hobert Perrine, 4008 Olve 8i.,
Rt uls, Mo, "

BUICK 18068 MODEL F, tup glags front, silk mohale top; In
first-class comdition: $8eu if aold guick. Box 331, Mi. Vernop, O

COMMERCIAL MOTOR VEHICLES—~Read the "'Power Wagon®
for rellable Information copcerning motor trocks, motor  buses,
motor cahs, and other machines employed for business purposes.
Tssued monthly; single copies, 20 cents. $2 a year. ‘The niost
valuable puper of its kind published. The Fower Wagon., Metro-
politan Block, Chicago.

WANTED AUTOMOBILE, second-lnnd, in exchange for 25-
H. P. hoiler and 18-H. P. engine, center erank, all in fArst-class
shape, or what bave you? Address 8. 1), Hughes, Dlana, 11

FTOR BALE—One § wheel gulde steamer, easlly made 4 drive,
needs repuiring. Une 10 H. P. Loco ateam ouiilt compleie. No
regsonable offer refused. L. J. Rice, Arenzville, I

Motorcycle, Bax 17E,

ris, Including englne, axies. tranzmission, frame, ete., al anrac-
ive prices. Write us for details, John H. Blacker & Company.
Chillicothe, Ohlo.

AUTO TIRES—1H8 Clncher casen and tubes, size Z8x23ly case,
$E.50; tube, .26; 28x3 caxe, SLOLG0: tube, $2.75: 30x3 case.
$1L.507 tube, $35.00; Z20x3Ly ecase, $15.50; tube, $3.60; 32xils case.
17,00 tube, $3.907 34x3%; case, $18.40; tube, $4.00: 30xi case.
19.80; tube, $4.20; Z2x4 case., F21.00; tube, $4.50; B4xd case,
$22.00; tube, $4.80: J4xdll case, $2B.00; tube, 660, Also n few
guorantesd cases J0x3, 12807 3x3le, $18.BL; 3ixals, F20.05;
single tube tires 26x2is, §9.00; 2Rxdl, F10.06; 28x3, §12.00. 1
shiip, Pay for tires after examination. Wm. Vanderpool, 8pring-
fleld, Ohio,

25 STEAM AUTO ENGINES at §12.00 emch. J. L. Lucas.
Bridgeport, Conn.

FOR SALE—A 24 in. Auto boiler, §60.00. J. L. Lucas,
RBridgeport., Conn.
L-NTEAM AUTO BOILERS, all sizes. J. L. Lucas, Dridgeport,
O,

THE BEST receipt for filling tires, 25c. J. L, Lucas, Bridge-
port, Conm.

BELOW COST PRICES on engines, transmissions, ollers, axles,
steerings and auto parts gengrally. Real bargaing in new and
gecond-hand ecars. Let us hnow your needs, John H. Blacker &
Co.,  Chillieothe, Ohlo.

MOTORCYCLES

FORD—Fine passenger. two cylinder, shle entrance. new top,
gearch Ught, gouid tires, extra tubes and chalns,  Good order,
clilmbs any hill. First check for® $350 takes it. 5. Brass,
Folersburg,

MEXN from all paris of the U. 8 are trained In four weeks

Booklet. West Side Y. M. €. A. Automobile School, 308 West
67th 8i., New York City.
CERTIFIED LIST of 2,500 Oregon sulomobile owners with

‘aldresses, $3.00. Paul M. Sims, Salem, Oregon.

FOR SALE—Pontiae Autn Bugey in good condition. Run one
geason. Top and all eurtains, F. W. Decke, Lansing, Mich.

FiR BALE—Orient -Buckbsard Automobile, gear-drive, good run-
ning order, $85. Aug. Bayard, Green Bay, Wis,

FOR SALE EVERYTHING for the Automoblle, Motorcyele and
Bicyele, Half Price. Motoreyeles and Bleyeles rebullt 1o your
specifieations.  Catalogue free. Hults & Co., Mognolia, I1L

2% H. P, INDIAN MOTORCYCLE for sale. Fine shape. $65.00,
F. A. Anderson, 504 8. 48th 8., Omaha, Neb.

STEFFEY ATTACHMENT used 45 miles,
$35.00. E. B. Clark, Paris;, Texas,

WANTED AGENTS AND DEALERS—~Hanmdle our Queen Bicycle
Year Nineteen Ten, Wrile us specifying territory for contracts,
ete. Hultz & Co., Muagnolia, IIL

MOTORCYCLES from £35 up. Englnes of sll kinds $10 up.
et rml.rI pr’iiren befare buylng. catalogue for stamp. A, Wolke,
e, Ky

running condition,

FOR BALE—Runabout 1!.Il_rl running order, $175.00. Address C.

Hurst, Cape ¥Vinceni, X.

1808 60 H. P. 7-passenger Knox, fully equipped. both lmousine
and” touring bodies; engine never been used.  Apply, The L.
Behreiber & Sons Co., Cinclnonati, Ohio,

2% H. P INDIAN, bargaln quick. Boex 210, Bturgis, 8. D.
THOMAS AUTO-BI, fine condition, run about B00 miles, $85.00,
Photo_on request. R, E. Chapman, MeLeansboro, 1L

MOTORCYCLE ENGINE, wheel all accessorfes, $20.00.
Pautterson Bt., Pittsburg, Fa.

=314

TTP-TO-DATE #4.000 TOURING CAR $1.450, a $1.000 tourlng
epr $165. Moving pletare machines, 50,000 fi. film, tent. 2 electrle
plants. Bargains. Enclose stamp. Wills, Canal Dover, Ohlo.

CPHOMAS—wlih tonnesy, good top, storm front, new engine, good

UBED MOTOCYCLES—Big bargains. Send for list. C. C.
Hopkins, 739 Gough 5t.. 2an’ Francisco, Cal. Indian distributor.

TRIBUNE MOTOR-CYCLEE, 8% H. P.; Al condltion! good as
pew ; tires pever punctured, 385.0d4. Hen Landis, Olney, I1L

e mditfon, will accept reasonable offer, write for photo and de- CHEAP, Curtlss motorcyele frame, tanks and fork. Inguire of
scription. 8, G. Shaw, Warsaw, O, P. 0. Box 428, North East, Pa.
AUTOMOBILES §65.00 to $1.000, Condition guaranteed. Others FOR SALE—3 H., P. Columbla V-belt drive motoreyele.  Schebler

need repalring £35.00 up, Orient Buck-Board thoroughly over-
hiatiled 28500, Knox runabout $£125. New Mst for stamp. HRobert
0. Rubel, Jr., Loulsville, Ky.

MOTORCYCLE BARGAIN list for stamp.
Loulsville, Ky.

ATTENTION—Automobile Bargains, closing oot balanee of
:{_I']i'k at half cost. Write us your wantg. Box 275, Burlington,
15,

- AUTOMOBILFES 3$100.00 AND TUP. We will mail our large il-
Ivstrated bargain sheet of new and slightly used Automohiles on
recelpt of your name and address. This sheet shows accurate
phots graphic views of nearly #0 Automobiles, offered as low as
5100, Write plainly 1o H. Graham Auwiemobile Co., Ine,, 1618-1624
Madison 8t., Chicago, 11l. Established 18 years,

FREE INFORMATION on automobile patents. Address O, C.
Billman, Patent Lawwer, Cleveland, Uhio,

AUTOMOBILE SCHOOL—Chieage School of Motoring: the orig-
innl Antomohile sehool in Chicnge. Four hundred and fifty gradu-
ates the past year, o whom we refer upon request,.  Automoblie
owners, prospective buyers and young men wanting to beeome expert
chinuffenrs will save o grent deal of money and a lot of warry hy
studying the mechanism, care and repalr of gnsoline automobfles fn
our shop, where all paria are open so you can =ee how they are
::m;,l nnd Ihnn- ltw:q'r nr?ernjtrt; We lilvi:dthu;nulh and practiceal in-

ruction.  Compesen nnfenrs su o ddress, Chicage School
of Motoring, Dept. B, 1478 thrs!':pj.ﬂ-., Ohicagn, TIL

Robert 0O, _Rubel, Jr.,

carburefor. mew belt, saddle and tanks. New solid rubber tirea.
No worn or brokem parts.  Just rebuilt and in perfect condition:
puaraniesd to run. $85 eash. N. E. Storms, 2100 Aldrich Ave.
8., Mipneapolls, Minn.

1 H. P. THOMAS motorerele engine carburetor, eoll fromt fork
and belt S““ﬂ'. also 3% H, P. M. M. motorcycle and extrie new
caging., (. L. Borden, Campbell, N. Y.

WANTED—Motorcyele: will trade §46.00
clartonet, $15.00 wiolin, or part cash. D,
Pleasant, Towa.

FOR SALE One 1008, 3 H. P. Hellance Motorcycle In good con-
dition. First check for $100.00 takes §t. H. Kerkemever, Plerce
City. Mo,

WANTED MOTORCYCLE. condition no obieet. Hox 541, Louls-
ville, Ky.

NEW AND COMPLETE MOTORCYCLE atiachment &85, bars
engine $17. clrcular for stamp. Robert 0. Rubel, Jr., Loulsville,
Ky.

45 Movoreycies, 21 Makes, 340 Un, cTICES 0N A resuoeu usshg
winter months, Three 1808 Curtiss, T Indians, 4 Reading Stand-
ards, 4 Marsh Metz, Complete lst for stamp, Robert 0. Rubei,
Jr.. Loufsville, Ky.

MOTORCYCLIST LOOK. I yuu want a muffler that mufles?
How about trading in that old motorevele, towards a belter one.
Geo, Waterous, Evanston, 11

encyclopedia, $2500
Box 80, R. 2, Mt

RENEW OLIDY DRY BATTERIER. Send 25¢ for tested m.
Graham's Garage, Clyde, Kan, ; i

WANTED—MOTORCYCLE, Condition no object. Must be cheap
for eash. E. J. Guetafson. 1402 N. Hickory St., Joliet, Il
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MOTORCYCLISTS ATTENTION—Accessorles,  hottom  prices.
Bend stamp for ler. Have your machine rebullt this winter to
sult you. You can have §t rebmilt any possible way, with extras
added, for little cost. (et busy. Write now. George Waterous,
Evauston, Iil.

REFORE YOU BUY a Motorcyele, Motor or any Motoreyele Ac-
cessories, get our prices aud save money. Motorcyele BEquipment
("0., Hammonidsport.

TIRES. Clincher molereycele cases 28x3, §7.25; tuwbe, $2.00.
28x3; case, $7.65; tube, 3205, 28x21% case, $B.15; tube, $2.50.
Bleyele tires, thomm-proof, $4.75 pr.  Double tube guaranteed,
$4.00 pr. Bingle tube unrunnmmeg. $2.50 pr. I ship C. O. D.,
allow examination. Wm. Vanderpool, Springfleld, ©.

CONSTHRUCTION, MANAGEMENT AND CARE OF MOTOR-
| CLES—"Ieller's Booklet,”” containing 64 pages of valuable in-
formation for every Alotoreycele Rider, Beginner or Prospective
E;::r!r. IFn:HmId for &5e stamps. HKeller & Rlsque Motor Co.,
- FPanl, Minm,

AERONAUTICS

ROTARY GAS-MOTORS, for aeroplanes, automobiles, motorboats,
Xew Invention, thoroughly tested, rellable, simple, lght. powerful,
economieal, low priced. Descriptlon for stamp. E. R. Holmes
Motor Works. 0] Broadway. Denver. Colo.

AERONAUTIC COURSE. First In Amerlca. Glven evenlugs. be-
glnning  October 13th.  Hooklet. West Side Y. M. C. A.. 3518
West 57th Bt., New York City.

AEROFLY ER—Bcientific Qerman  Invention.
Ewift as a Dhird. Valuable to experimenters. $.25.
wanted. The Aerofiyer Company, Medford, Mass.

AEROPLANE (BI-PLANE)! PRACTICAL MODEL. 20 inches
long, cffers 1500 square inches flylng surface. Fly: any helght.
Can be folded. 0Onfc prepafd.  Aerlal Sales Co.,

Lewlston, Maine.
INTERESTED IN AERONAUTICSY Send dime for st of
papers by recognized authorities. describing varionz Aerial ma-

chines, prinelples, ete.  Aerlal Sales ('o., Lewiston, Maine,

Flying machine,
Agents

LARGE LIST of people who will exchange post cards, ready
Nov, lst. Send dime now to L. B. Yagla, Belolt, Wis,

12 ABBORTED POST CARDS and our free offer of 50 Trip to
Fiurope postals for loe,  “‘Keystone,” Greenville, Pa.

10 POST CARDS beautifully colored for 5¢. No trash. O, .
Whiteman, Princeton, N. J

COLORED POST CARDS; finest grade, 18 of Waahilngton's grand
bulldings and parks for thirty cents. lebu Kard Kompuny, Box
$332, SBtation G, Washington, D, C,

YUEER POSTALS—Heads of world's beautiful women with
Real Halr Coiffure. Post cards, Real Satin Sofa Pillow attached,
filled lowely Sachet Powder, decoratesd sparkling jewels, 15e each:
iwo for 25, Easlern Trading 'o.. Boom 12, New Haven, Conn.

CALIFORNIA POST CARDS. Will address, stamp and mail 8
Beautiful Colored Landseape Views, mailed from 8 different towns
for 2%¢; or 16 sealed for 25¢. Hloss Card Co., Elmhurst, Cal.

PHOTO PILLOW TOPR made from any photograph, for only
Sie. Your photograph returned with order, postpaild. They make
beautiful presents. FPhoto Pillow Top Co., Maywood.

WE WILL REPRODUCE ANY FHOTOGRAPH on owe dozen
high grade post ecards and return original photo prepaid with
cards for Sie.  Independent Phote Co., Dept. G, Brush, Colo.

WILL MAKE you 12 Fhoto Post Cards from any ]Iimmﬂl‘lgl
for 50 cents. Photo returned with order. Work guaramteed,
L. Harrington {l’ijulE!.]l. Charlevoix, Mich.

OREGOXN SCENERY FOR YOU? We gell {t. Photographs, passe-
partouted and ready to hang Prices, five by six, forty-five cenls,
Four Ly flve, thirty-flve cents. Post cards, five ceuts each. one
dozen, sssorted, ffty cents. Loomis and Thern. Postoffice box 81,
Eugene, Oregon,

TWELVE PHOTO POST CARDS with Ornamental Border The
from any Phote sent us. Photo returned with order. Smythe &
C'o., S6% Courl, Watertown, N. Y.

12 UA\[ISHME COLORED Mase, ecards, lie. 15 comle, 1ie.
4 handsome “den’” pictures, $1. Miller & Co., Dept M., Middle-
boro, Mass.

_BDDKS AND FERIODICALS

CALIFORNIA BUNGALOWS, Li6 page boolk.

Plhiptographs, flour-

plans, t'ie"ratnru and estimates of lm Angeles Famous Homes, Puost-
paid, %1.00, TMS page book, Oliver & MHaines (o., Ine.,
Los Angeles, Ca

THREE SEW THRICK BOOKS, ricks with Cards. Tricks with

Colns and 153 New Tricks. Sultable for professional and very

instructlve for the beglumer. By mail, lde each or three books
fl-n:; I!;‘:ie epaid, Wm. H. Getts, Fifth and Pine 25, Phila-
elphis,

T OTHHEE LITTLE BOURS FOR LAIES,”
cover, for 25¢,
('n.., Deeatur. T1

;'m-itpth I|| laln
{They tell what you want to know.) O, %‘u

ENGINEERS" questions awd answers for license, by Hobsan,
for twenty-five ﬁ.nt!. postpald. Bend stamps. Rellly’s Book Store,
Philadelphla, Pa.

"TRICKS WITH CARDS.
many dlagrams and fustrations,
Diecatur, T,

THE BILEXT FRIEXD,

Complete book of directions. 1-'|-|Th.
250 pp. . Pub. Co.

Reveals priceless Trade SecTels con-
cerning the mall-order business and manufacturing specialiles. 152
pages, $2.00, Cheaper editlon, 60c. Clrculars free. XNational In-
stitute, 8949 N, Clark St., Chirago.

THE ROADMAN'R l,..'l’_'Il'lF Xew book of over hundred ways to
make monex and guick. 25r. H. Lindeman, 2748 Haddon Ave,
Chieago, I

CTHAXDEOME SINNER—hest breezy bonk—20¢, prepald. Cat-
alogue for stamp, Dulf Fublishing Co.. 373 Dearborm 8t
Chicage. TIL £

HDOBSO0ON's BEMNGINEERR BLUE BOOK—Practical gquestions
and answers, simplified rules to prepare for leense or civil service
examinatinns,  Price, 25¢ postpakld. Royal Publishing Co., 528
Loctigt St., Philadelphia, FPa.

SEXT) FOIt FREE BOOK telllng why s0 many patents are
rur:ihleag ins a protection. O. C, Billman, Patent Lawyer, Cleve-
M, i,

PICTURES AND PODST CARDS

10 BOUVENIRE POST CARDS—DBeauties, no two alike, and our
Big Boys" Magnzine une year, lie, Your name will alsn be In-
serted in our Blg Post Card Directory Free!! Address. The Star
Monthily, Geneva, Towa.

COLORED VIEW FPOST CARDS. 10 Beautiful samples, each
from a ddifferent state, for loe. Atlas Pest Card Co., Dept. 52,
Box 140, Detroit, Mich.

FREE! BAMPLES, ETC. Alost artlstic post cards In the world.
Adiress Imperial Mfg. Co., 2723 Bank #t., Loulsville, Kky.

A ('OPY OF OUR Xew post cord magazine. 0! what they all
sa¥. Post ecards and club plan, 206c¢. XNone free. CGunter. Cham-
blee, Ga.

POET CARDS DESIGNED, or from Photograpls, for Hetallers
and Advertisers. Get samples nnd prices, Krauss & Shigley, De-
gignerg, Printers, Columbus, 0.

ART PICTURES. Fifty nssorted highly eolored post cards and
two valuabde books, 30e. August MeMartens, Burlingten, Iowa.

DOXN'T MISS THIER OPPORTUNITY. 10 real photographic post
cards, taken from beautiful ulrlt. artistically posed. Xo trash.
Send today. Art Photo Co., Ddept. 2, 720-83, Dearborn 8t.. Chicago.

TWANTED RODAR NEGATIVES sultable for advertisiig pur-
poees, Will pay from 500 to 310 aplece. Send 10¢ for particulnrs.
Pheto Advertising ("o., Dept. 11, 4219 Wileox Ave., Chicago.

GENUINE PHOTOCRAPHIC POST CARDS from your films, 16
for 75c¢ or 10 for $L.00 where photographs are furnlahed. Addi-
tlonal orders from same photn, 10 for The. Art Photo Co., T20-85,
Dept. 1, Dearborn St., Chicago.

T PHOTO POST CARDE made from your own negative § for
;?-r: First class work guaranteed. R. H, Ellls. North Attleboro,
n&A.

YOUR NAME In our 1010 Agents”
cards from all countries. Send name and 10c, Wallace Chemical
Works, 45 La Salle 5t., Chicago.

50 COLORED POST CARDSE for 3% cents. A Pest Card
Tour of the World.” 60 Photographs in water color of scenes of
Historle and FEducatlional interest. Not cheap trash, but o

good  bargain.  Price, per set, posipald.  Address Popular
Mechaiilen Hook l'lt'l.l!. aan '“.nul:llllgll:ln H-t.. Chirngo,

directory brings sample post

SEND 10 CEXTS for a Post Card exchange Hst and recelve
carda from all over the country. Contlnental Post Card Exchange.
2203 North Tth 8t.. Kansas City, Kan,

POSTAL l‘."ﬂ“RFHH‘I\"DE\f‘E CLUA list of young ladies’ names,
102 a.ilm Iilt mens’ mames. 10e gllver; both lists 15¢
In_ecoln. H. A.ml-et 3918 Woodland Ave,, Kansas City, Mo,

TPORT ELH.IJB of Washington, Ix . Bend twenty cemnts for ten
handsome views of public bulldings. Monroe Card Co., Dept. D.,
338 8th 5t., X. E.. Washington, D, C.

POST CARDS showing bridges, sky scrapers and other construe-
Iln‘nﬂwnrt. Dozen for a quarter. Eagle Art Co., Charlestown,

35 POAT CARDE—Halloween, Than and othera: all A4if-
ferent 10e. 100 for 35¢. A. B, Bradler. 3824 Yernon Ave., Chicago.

BEND %50 and recelve 20 magnificent colored views and als
{postage paid) of various sireets, sky scrapers, Chinatown, CGolden
Gate, Parks, Pacific Ocean and other Sai Franclsco beautifully re-
mnmded scenes, L. Douglass, 51 Octavla 8t.. Ran Francisoo,
“al.

10 LOVELY FLORAL and Christmas post cards, loe, Gold and
Velvet greetings and your name or town., American Posteard Co.,
New Haven, Conn,

BI% (OLORED POST CARDE of Lincoln's old home. silver
quarter. 0. J. Thompson, Peteraborg, TIL

25 PORT CARDSZ, JUST GIRLE. 2= Xo duplicatea. Percy
Ewing, Deeatur, Il

ATLANTIC CITY calored Poat l"ardﬂ beach and boardwalk
ﬁ:nﬂ ern for 20e. Mulvey & SHon, 516 Atlantle Ave., Atlantic
ity N

25 BEAUTIFUL POSTCARDS, all different for 25¢, some of
Phatm t{ln% at G wsnd 16c each, Hudson Novelty f'o., Port
WP, 0N, "

ONE DOZEN PHOTD POST CARDE made from any photograph
for 50 cents. Your photograph returned with order, postpaid. All
work guarantesd. Enough said. Glve us a trial. E"Imlﬂ Card Co.,
1123 17Tth Bt., Chicage, Il

SOUVENIR A. Y. P, Fxposition Offcial Post Cards, 12 selocted
hulldm and ll{:‘*d-l{:'lm views, aent postpaid for 2% M. P. Ver
m:unn. nsh.

CAMEAAS, PHOTO SUPPLIES, ETC.

FILME DEVELOPED FREE for all Kodaks and Cameras,

articulars. 0. C. DeSelms. Attiea, Ind,

STERD CAMERA wanted. J. H. Jones, Parma. Mich,

RKODAKS—GRAFLEX CAMERAS—Anastigmat lenses, Every-
thing photographic. Bargain prices, Get bargain list., Willoughhy,
814 Broadway, N. Y.

I FURNIZH Eodak Alm free. Send your developlng and print-
ing: will keep you supplied with Eastman fillms without cha
Velox nsed. Write to-day for price-lst and special offers. i
Homer Howry, Broadway Central Blidg.. Los Angeles, Cal.

Write
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EDUCATIONAL AND INSTRUCTION

SHORTHAND, BUOKREEPING AND TELEGRAPHY taught
puccessfully by our mall system. Write us. Warren Correspondence
School, Warren, Pa. Mention Popular Mechanies.

LEARN TO TEACH PHYSICAL CULTURE, §1L,000 to §3,000
vearly easily made, 1 teach by mail, low rates. B. L. Critchley,
Waollaston, Magss.,

LEARN TO LETTEK BHOW CARDS and earn from $18 to
$25 per week, T teach vyou by a natural, easy method at a price
within wour remch, Full particulars mailed free, Bert L. Dally,
Dept. 2A, Dayton, Ohio.

HOME-EDUCATIONAL SCHOOUL., FPractical methods of educa-
tion, Common Branches, FPlain English, Practical Arithmetie,
Business forms of all kinds taught in your home. Send today
for particulars, Home-Educatlonal School, Dept. ©, 17 E. Third
8t.. Dayton, Ohbio.

LEARN COMMERCIAL LAW. You would llke to know how 1o
draw = contract: how to protect your imterests in your daily

transactions? Let a practieal lawyer tell you. I have devieed a
gimple, Inexpensive set of instruelions. Send for  descriptive
elrcular, Kealer, Lawyer, 26 Court 5L,

Address, Edgar 3L
Brooklyn, N. Y.

DON'T STUDY BOOKKEEDPING, or Penmanship until you hear
from us. The "Worth'" system correspondence instruetion can’'t be
equaled, easily understood. Course guarantesd or your money
back. Write for ““Worth'" proofs free, stale how employed.
Internationel Commerclal Institute, 2056F Switzer Ave., 5t. Louls,
Mo,

BTENOGRAPHERS ALWAYR IN DEMAND AT GOOD PAY.
You can quickly become an expert shorihand writer through our
unfgque Unit System of Instruetion by Mail, Wrlie for special
offer. Boston Correspondence School, 442 Paddock Bldg, Boston.

CIVIL SEHRVICE INSTRUCTIONS for Clerk=Carrier Examina-
tions: alse for Hallway Mail Clerks, with the exception of the
subject of Transportation, Flve complete lessons with answers for
$1.00 postpaid, Dollar bill preferred to money order. Address
H. Heaps. MNew Fark, Fa. o

CIVIL BERVICE EMPLOYEES are paid well for easy work;
examinations of all kinds soon; expert advice, sample questions and
Booklet 29 deseribing positlons and telling easlest and quickest
way to secure them, free. Write now. Washington Civil Service
Behool, Washington, D. .

NATURAL HEALING has saved thousands of lives. This pro-
fesgion conducted locally or through corcespondence, Insures $5,000
annually, Useful bock, 10c, Free for addresses of five chronie in-
valids. Bclence Institute, 6947 N, Clark Street, Chicago,

LEARN TO SING—Aristic Tene 1s a Mechanical Proposition.
You can fequire correct adjustment of the Vocal Machine better
by the written than by the spoken word. You doubt 117 Send
8a stamp for “The WVolce Made Benutiful'® and Free VYoice-
Trial. ]'?I'H‘Ej’ Sutherland, 553 Maln St., Northporf, Long Island,

AGENTS AND OFPERATORS WANTED—Positions guaranteed.
Write for proof. Work for board., Wisconsin School of Telegraphy,
Dshkosh, Wis.

£200 to E000 MONTHLY easily made fiillng eveglasses.  Short,
easy mail course. Diploma, Special reduced tuitfon fee. Biz de-
mand for opticiane, Best and easlest money-making buriness.
Quick sales. Tremendous profits. We assist yon to start, Write
today for free “Booklet 4. Tells how. Natlomal Optical College,
Bt. Louis, Mn.

NAVIGATION

NAUTICAL SCHOOL—Laks and Oeean Navigation Marine En-
glneering.  Make a speclalty of preparing ¥oung men for original
or rafse in papers. Specinl yachtlng eourse. Btudents taught by
correspondence, Chleago Nautical Bchool—founded by Lieut, W. J.

Jilgon, 1. 8. N.—Masonie Temple, Chicago. Send for elreular,

TRADE SCHOOLS

HOLD THE THROTTLE of a monsier Engine on a great Rallway
and eommand BIG PAY. Our spare time home study method enables
one to qualify quickly for sition as locomobtive flreman; and that
leads to Engineer. We b you, Write to Modern Railroading,
1075 01d Colony Bldg., Chicagoe, I .
TDHAFTSMAN: ORNAMENTAL IRON, Demand: Enormous.
Supply: searce. Chief Draftsman offers private, individual instruc-
tlons to limited number of ambitious students. Address, Oma-
mental Tron Draftsman, Chieago, T _

PLUMBING, ELECTRICITY, BRICKLAYING or Mechanical
Drraughting, taught by expert workmen. Short time and small
cost. Positfong always open.  Catalogue free. Write today, Coyne
Mational Trade Bchonla, 849 N, Ashland Ave., Chicago.

WANTED—The Master FPlumbers’ Trade School of 5t. Louls
wants men and boys to learn the plumbing and gas-fitting trades,
and will teach these trades and give practical experience on new
bhufldings while learning, whieh ia something no other trade school
in the country ¢an do. The ecirse covers from 3 to 4 months,
and the tultion fee has been reduced from $100 to §50 for & short
time only. For eatnlogue and full informatlon, address Master
Plumbers’ Trade Bchool, 3415 Lindell Ave., St Louis. Mo.

ATTTOMORBILE SCHOOL—Learn the automoblle business, re-
pairing and driving. in which you can earn geod wages and have
healthful and pleasant work, We give a thorough and practieal
eourse in road work and repairing. For full particulars address
Academy of Automobile Engineering, 1420 Michlgan Awe., Dept.
“A." Chieage ML

BUSINESS OPFORTUNITIES

A MOVING PICTURE SHOW in your home. A new and attrac-
tive invention. Amusing and interesting to old and young
Twenty different scenes: sea the Horses run, Lovers in a hoatl;
Chicken Fight, Grandpan rocking the baby, Baseball Players,
afidd other lifelike subjects, Sold milg by the makers, Hent pre-
paid for Sfe. 6. P. Felsenthal & Co., 210 E. Van Buren 5t.,
Chicagn, Il

FIVE DOLLARS will buy our Complete $25.00 Course in Real
Estaie and Brokerage for & Hmited time. Satisfactlon guaranteed
E‘rt Elstmm reiu;ded. Booklet free. Finks Healty & Mining Co.,

. SBmith, Ark.

ANYONE, ANYWHERE, can make $100,00 a month easy, without
capital. Rnttl.lnf to buy and setll. Drop me a postal and I will
tell you how, J. F. Pollard, Boex 231, Joplinek, Mo,

WHY NOT 5TART A PERMANENT BUBINESS? We ag manu-
facturers start you and furnish everything. No canvassing. Three
slmple successful Mail Order plang to keep our factories busy.
We coach you and shiow you how to get business. You pay us in
three months and make big proflis.  Bpare time fo starl. Write
today for J_JEWJLIW proof.  Feass Mig., Co,, 1017 Pease Bldg.,
Buffulo, N. Y.

BIG MONEY can be made by all lovers of music during spare

time. Partloulars free. W. W. Saunders, 2554 University FPlace,
Washington, Iv C,

MAKE MOHRE MONEY! “RBooster Magazine” tells you how.
Puts you next to a bona fde business proposition whereby you
glve your customer $3.00 value for $1.00, and make o profit of
BB centa on ewch dollar order. Tells of another business enabling
you o make 3,000 a year, Chucked full of juire. October and
November issues, 10 centd, Money back if not satisfled. Booster
Magazine, 541 Dearborm S5t., Chicago,

ENORMOUS PROFITS, manufacture soap at home, no ma-

chinery, easy and pleasant. 200 page book of soap formulas, 25e.
Chas, T. Behaniz, Beatrice, Neh.

TRICK BILL-BOOK transfers money like Magie., IMfferent de-
nominations alwaya ke arate. Money always on inside; your
“Ad" always on outside. mple 10 ecents. FEureha Novelty Co..
Smithville, Ohio,

FREE—FREE—FREE. To advertize our brilliant 32 faced WK
Brazillun Mamonds, will glve free o $2.00 Hall self-filling fountain
pen with eafety clasp and cataloguwe, for $1.00 . 0, order or bill,
State whether ring, pin or stud ls deslred. Wayside Novelty Co.,
Tlept, M., 16 Argyvle 5i., Everett, Mass.

BE YOUR OWN BDSS. Anyone with ordinary intelligence ean
make big money Dliﬂill% up Incandescent Gas Arc Lamps, We
teach you free. Write for particulars. Sterling Arc Lamp Co.,
E3h Broadway, New York.

$58% IN THE MAIL ORDER business; Modern Advertising tells
¥ou how to start without capital and make from $50 to $200 a

month. Trinl subgeription, 10e¢: no free copies—ioo  valuable,
Modern Advertising, 239 C. 0., Grand Rapids. Mich.
BETART A NURSERY BUSINESE on our capital. Credit ex-

temded until boginess established. One thousand upward yearly
cazily made. No triflers. Fairvlew Nurseries, Rocheater, N, Y.

START legitimate mail-order mercantile business of your own;
poesibllities unlimited; cash orders, good profits; conducted by avy-
one,. We print your eatalogs, supply evervihing: sell you merchiin-
dise at wholesale; show you how, on small investment. Wrile forp
Ié‘rfa bﬁnklet and sample ecatalog. Central HSupply Co., Kansas

1¥, o,

BIG MONEY—Btart a dyeing. cleaning and pressing establizl-
ment, practically no ecapital required, splendid profits, unlimited
fleld,  We teach a successful method by mail.  Particulars free.
The Ben-Vonde Sehool, The Original School of Dyelng & Reno-
vating, Dept, .. Staunton, Va,

“SCHEMER™ MAGAZINE, Alllance, Ohlo, prints 48 pages new
$-gettin mhemum every month; copy with catalogue 775 big win-
ners, only L

§3.000 TO £10,000 YEARLY easily made in real estate business.
No L’lf.’ll;l-l. required. We teach the business by mail, appolot you
specinl represemtative, assist you to success, Valuable book free.
The Cross Co., 3234 Reaper BHlock, Chicago. See our other ad-
vertisementa in this magazine.

$ MONEY § MAKING § Becrets § Bend 1ldc at onece for a Val-
uable Collection of over o Hundred Ways to Get the Dollars,
gtart & business of your own and make money. Satisfaction guar-
anteed or dime (doubled) refunded. That's falr: jan't it¥ Be.
Frankson Co., Baltimore, Md.

THE S0OUTH. Opportunities, Real Estate, Investment Securities,
and Loans in the Southern Btates and Mexico. Southern Stales
Development Co. Geo. B, Edwards, Fres. Tribune Bldg., 154
Nassau Bt., New York, N. ¥. References.

T WAGE EARNERS. Have you 51500 o jnvest! One
Hundred and Beventy invested in Callfornfa Oll made a Milllonaire.
Plenty of instances where California Ol steck has paid back
106 in & year. Write for "“"Questlons and Answers sbout Cal-
fformia 0ML" Bagar & Loomis, Phelan Bldg., San Franclaco, Cal,

$£21.500 made in 22 months by one man.  Another—a new man
—has made 36,500 sinee January lst. Most are making $200
to £400 monthly. Would u like to o the same? “Wrile us.
The Oxygenator Co., 208 Pearl St., Buffalo, N. Y.

I TEACH YOU the Mail Order Pusinesa and guarantes that
what you learn will help you to increaze your income. I made
§20,000 in two vears and started in a small way. Let me hear from
you. I will send partienlars absolutely free, Address, Hugh
Melcean, Room 957, Ne. 2932 Eighth Ave., New York, N, Y.

I MADE 350 from a 38e ad, office work permanent business,
total & from %50 made, i3 90c: no experience needed; full
details for 5fc no other cost whatever, Tronspot Agent, KKO
Pasadena, Cal.

ANYONE, anywhere, can start a mail order business at home.
No canvassing, Be your own boss, Send for free booklet, Tells
how, Heacock, Lockport, N. ¥,

MAKE MONEY 1IN THE 8TOCK MAREFRT. Write for book and
methoda of trading on amounis of 10 to 10,000 for large Emﬁl!.
Best  service—Advice—30  years rlepce,. 8. J. Peck, Consol.
Btock Fxchanee, 422 Walnut §t.. Philadelphia. Pa.

CASH YOUR BRATN WORK—Get our Hst of Inventions Wanted
and our book “Inventor's Guide'*—they will show ¥ou how to work
at inventing PRACTICAL, SALARLE articles. Sent free on re-
quest. Write, H, C. Evert & Co., 121 Smithfield St., Plitsburg, Pa.
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ETART YOUR BRAIN WORKING for yourselfl—0Our books—""In-
ventor's Gulde" aml “Inventlons Wanted" by munufscturers will
help you. Sent free. I you have an inventlon not patented, write
us,  A'onsultatlon free. H. C. Evert & Co., 121 Bmithtield St
Pittsburg, Pa.

ADVERTIAIANG PLACED auywhere, everywhere, dally, Bunday.
weekly papers, magazines, mall-order publication, ete. Lowest rates,
prompt, relinble serviee. Lists, rotes and estimates feee, Moss &
Co., Advertlsing Agents, Phlladelphia.

Finon YEARLY PROFIT from twelve hens. Mosgt wonderful,
gclentifie discovery makes thils possible.  Becreia fully revealed In

172 pages. Price §2.00, Heml doe with order, balunce when satls-
fled. Particulars gratis. Natlonal Institute, 6045 N, Clark St.
Chicago.

HUNDRED: BECOME RICH conducting mall-order busbiess at
liogne evenings. PFifty samples and secret of gettlng thouzanils of
arders $1.10, Clreulars free,  Popular self-Culture Soclety, Rogera
Iark. Il

AXYOXNE CAN START a paring bustness at Lome, fn spare 1lme.
Be yrur own bogs. Iartleulars free. P, A, Seewagen, Dept, & 42,
Ihunkirk, N, Y.

MARE MIRROR=s AT HOME. Bilg profita with little norlay.
Ogee 18x06-fn, miirvor costs $2 to $5.  You can sllver o glass tlils
wipe for 20e. Hendd S In stamps or wodey ofder and we will
send you explicit directloms how to do 1) alse how to emboss,
griwd, foil, gold leaf, frost, chip and moke Imitation stainel glisa
How to transfer photoi on glass, bore holes In glaga ol ent sky-
Hghts, George L. DMotierson & oo, Dept. 5, Brooksville, ky.

WOULD YOU LIKE to wear & beautiful suit made to your
exact medsure, tallored fn latest Chicago style, If the prlice was
less than you pay for ordinary ready-made stors clothes? Write
at once for free samples and full particulars.  We ship on
approval, express prepald, abselutely guaranteed perfect At and
satisfaction.  AGENTS WAXNTED—Auy bright man can make
£25.00 & week In his spare tinie taking orders for our fine cusiom
talloring. Our samples, new up-to-date styles and low pr
surprise everybody, Orders come easy.  We glve exclusive terri-
tory. You can build up & fine business for yoursell on our
capital,  We furnlsh sgents =amples and outfit free and explain
everything.  You ean't fall. Xo money or experlence regulred.
If imterested ask for agents’ outft mud we'll muake ¥ou a special
Inside price on a soft for yourself os o somple: or else plense
show  this ad te somecne who would appreciate it, for It is a
:{:Til!rl’lllli}\npﬂrlllnltx. Address Bauner Tailoring Co,, Dept. 182,

HEago. "

BELF-FEEDING MATCH CASE. Feeds from original package:
no transferring: no robbing:; no spliling.  Great “Ad  Novelty.
sample, 10 cents, Furcks Novelty Company, Smithrille, Ohlo.

OUR MARVELOUS FIRE EXTINGUTSHER—Just perfected. puls
ot any kind of a fire in len seconds, Agents of character can
ohtain exclusive rights for towns, countles or states, A fortuns
;:Erir:u. Bank references. Hanka Mg Co.. Dept. A., Augusta.

nine.

PH'RET MAMY-TOOL—The most complete eombination el
ever invented, Ceontalons pen. pencil, compass, knife, fle, T-square,
marklng point, dividers. rule, Hample, 25¢. Hose Coo, 4732
I'ark Ave., Chicago.

JAGENTS—XNew gas burner; no mantle.  Ug money.  Sample,
2%, Lustlg, 146G0—4Mh Ave., Mg!g_vle_ "al.

O COMBIMATION ADVERTISIXG and matel vending mn-
chines make solesmoen $10,00 g dgoy.  If we lhave oo representative
In your territury. wrlte for agency. Intermational Vending Co.,
46 Fifth Ave., Chicago. Iil.

DON'T SLAVE FOR OTuLHERS Reap the benelits for vourself.
Fortunes made operating automatle penny welghing. mochines. Our
scale speaks your welght. Wrlte for Talkng Scale clreular, The
United Vending Machine Cw., 829 Caxton Bldg. Cleveland, 0.

AGEXNTSE=2700 every month selllng our  womderful
Kitehen 2et.  Send for sworn stntement of $12 dully protin.
free, Thuemas 3z, o., 202 Third 8t., Dayton, Ohin

AGEXTS mnoke SI05.50 per month selling wonderful self-
sharpening seiss rs and cutlery. V. . Geibner sold 22 palrs in
3 hours, made $13; yon ean do It. We show liow. Free outfit.
Thomnz Mfg, o, 362 Thind 8., Dayon, Ohlin

CAN FTART you in good home business for 1w o §1.
Twenty-pege catalozne of hooks on mail business. compounding,
midrertlsling,  ete., free.  Puritan P, Bock (‘o Ruffalo.

ANYBODY —pliher sex—oran make $4 daily all  year ralsing
mushrooims for Lotels and restanrants with wy spawn in cellars,
sheds. boxes, et>. Free Musteated instenction booklet,  Hiram
Bartef, 229 W. 4%th %t., New York

T -plere
Ut

AGENTS of bolhh sexes are coinlng money selling our “*Xoap
anil #lverwnre’ Outfits, Jewelry, Cutlery, Razors, Shears, Lodies'
Bags, Pockethonks, Watelies, Lace Curtalns, Hoslery, Handkerchiefs,
Clothing, Rugs, Lamps, Wm. Roger's Bilverwnee, Clocks aud 1,200
other guick eelling Housebold artleles. 50 per cent of our Agents
fiiike more than 2160 per month. FExperience not necessary, we
ghnw wom how to succesd.  Wreite for our Free Catalogue and
Agents’ Terme. The Philllips Co,, 261 Phillips Bldg., Dayioy, Ohfo.

FEMFUME—GLOBS IN STARCH—Gives clothes lasting perfuma
ol Azure Vielets. Makea them white as snow. Other gquick asllers,
Large profits. Agents wanted.  Sample, 4 cents. Shipman, Lewis
Bluck. Buffalh, X, Y.

BE A CHEWING GUM MANUNACTUHRER at your home: no
machinery necessary: Gt per cent profit: hig demand: particulars
free. R, Jeneen, 1000 Thirteenth St., Denver, Colo.

AGEXNTSE wanted, cash weekly.
Colo.

Internntional Nurserles, Ilenver,

ALL: RINDS most useful combination kitchen utensils over
manufactured. Ageuts  wanted, fast sellers. Catalogue free.
Woestern Supply o, Montesano, Waah,

LADIER EARXN 210 WEERLY decorating post ecards.  IMme

brings packoge benputiful sample apd complete particulars. DBaylis-
Bernet o, East Uranwe, N. I,

RENTY FOR FHREE BOOK relling why 8o many patenis are
worthless as a protection. O. O, Blllman, Patent Lawyer, (leve-
Innd, Ohlo.

IXCONPORATE FREE: pay expenses: we inke stock for ser-
vire,  Listed Sceurities e, Elmlra, X, i

MY XEW STORE necessity i3 better than a telephone.  Sells
better than eash reglsters or scales ever sold.  Sella for %50 to
$1.000. Your ability alone limits your possibllities, =alesmen,
Territory Managers and Local Agents wanted. Rel. First Narlonal
Tank, Chicago, M. L. Plimere, 1833-180 Lake Br., Chicag:

“DOLLANS & SEXNSE" FREE! Col. Hunter's great hook free
with Advrertisers’ Magazine one year at 50 cenis. Indispensable
to business men who adrvertiss. Best **Ad Schonl™ in existence.
Three months” trinl subseription, 10 eents. Advertlsers” Magazine,
TAT Commerce Blilg.., Kansas ("lty, Mo,

AGEXTSE AND OTHERS. Start o business of your (WX, Dhe-
pendable and high-class. Exclusive territory. Steady ineame. Par-
tleulars free. Standard Mg, o.. BE58 (‘ongress 8t., Portland.
Malne,

WE EXCHANGE ANYTHING you reguire, for whatever you no
Ionger wpeed,  Alerchondise lst for stamp. Jenkine Universal Ex-
change, Chicaga.

BE YOUR OWN BOSS: start Mall-Order Business al home;
devole whole or spare thwoe.  We tell you bow; very good profits.
Everything fumished. No catalog outflt proposition. For *““Starter””
and free partienlars adideess, I M. Kmeger oo, 155 Washington
8t., Chicagn, TIL

AGENTS make aulek sales and klg proflis selling our com-
binatlon can cpeners aud knife sharpeners.  Free somple,  Clinton
o, 1062 Arm:'lg =, Cldeagn, 1L

AGEXTS—Here's a corker; only patcake gridile in woerld that

bakes square cakes; turng them: bakes slx each time; 100 per
vent profit,  Cantim Griddle  'o., Canton,  Ohis.

AGENTS 3EE our New HBelling Plan Dwoulides your Sales anid

Profits. Easy o sell 43 articles with one saniple. . Write for
{:{:.Irﬂa.-ulms and $2.09 free offer. Fale Mfg. Co., Hox 1533, Haeclne,
5.

MERRY WIDUW HANDEREKCHIEFS, the joke of the seagon.
nuf sald,  Agents price, 150 pp.  Perey Ewing, Decatur, I1L

BURGLAE PFROOY LOUK. **The Cannon® locks windows with
1 to G-inch rpening, 23¢ each. Ageots send for prices. Cannon
Mfg, Co., 1318 Arbiny Ave,, Fvanston., TIL

BIG PROFITA.  Heliable manufacturlug jeweler wants agents
o mcll 10640 extensively advertised and fully guaranteed articles.
Experience unnecessury. All goods sent prepaid. Extra premiums
of watches, diamonds and table-wnre. Wrlte for finest calaleg ever
printed, walvable book of salesmanship and booklet of offer—all

AGENTS free. A, W. Helmes & oo, 62 Broad 8. Providence, R L
e ” TR T PR e AGEXTE CET BUSY. Our Big Xmas. Money-Alakers are Win-
lmﬁt}héﬂrjﬂwl&hﬁtgﬂ%iﬁﬁﬁmﬁ mﬁ:ws'ﬁg{ g}m ners,  Just out—attractive assortiment of perfumes, cold creams,
tion £, the market,  Worite ot ﬂlﬂ-lﬂl-ill,‘ of over : Tast selters sachet, soap, ete.. with promloms have the flash it geis the
Henrs Martin & Co.. 5327 Greenwsod Ave., (hicags T money. 1 to 6 salea In every home, L per cent to S0l per cent
Led i oL - profit. Buy from (he Manufacturer and save money. Get sy for

CLEAN, STRAIGHTFORWARD PROPOSITION and steady em-
ployment for rellable. energetlc agents, Our men stay with us
becauss we treat them right. No dellvering or collecting, Free
outfit. Pay weekly, Perry Company, Rochester, K. Y.

MEXN AND WOMEN—We manufacture hoslery—replaced free
when hole appenrs. Easy sales. Large profite. First reply obtains
agency wyour city. Triplewear Mills, Dept. D., T34 Girard Ave..
I'hiladelphia, Pa.

SEIMPLIGUE ELECTRIC GASLIGHTER sells at sight. Moat
practical article For the home, . workshop, store. Splendid
Erwu#lnn for wetive agents. Simplique Mfg. Co., 237 Broadway,

W or

TRIUMPH Fruit Jar Wrench and Triumph Frult Jar Holder.
Endoersed by Boaton Cooking HSchool Magazine, Table Talk, and
food experts generally. Go Like Wildfire. Agenis, 1509, profit,
G e, S sodrg iy cusion, "B, B rori
r apec . ¥ 1} A . B F ;
Beckman Bldg., Cleveland, [Ihlg.r oo e o

the Holiday rusii.
for exclusive tbrrltur{' andl  profit-sharing plan.
&0 Union Park (., Chicago,

THE NEW "BWIFTLIT" LAMPS light instantly with % mateh;
like city gas: no aleohol used; radically different from any other:
portable or systema, 1840 to 1060 candle power at will: burners
cheap for old lnmps: Agents making money: great novelty: wliole-
#ale price for Introduction. Planet Mg, Co., Dept. 4, 85t Louls
[ Eatablished 1BGE.)

BE INDEPESDESNT! Start o mall order business in your own
home, We tell you how, and furnish eversthing needed whole-
An honorable and profitable business for man or woman.
Partleulars free, Many make $3.000 a wear. Murphy Alfg Co..
South Norwalk, Conn,

SELL “DEX" PICTURER. Immense profits; catchy; sell on
sight, My plan ensirez success, $2 atarted me four vears ago.
Third wear spent $15,000.00 In adeertising alone  WIll show gu
how free. Addreas F. E. Armsirong, President Gordon Art H
Dept. ., XNew York City.

Farh day's delay menns $10 lost, Write now
Davis Boap Co..
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AGENTS make big money selllng our new sign letters for office
windows, store fronts, and rlm #lgne. Any one can put them on.
Write today for free enmple and full particulars, Metallic Rign
Letter Co,, 408 N. Clark Bt.. Chicago,

AGENTA WANTED—A rare opportunily presenis liself for a high
clazs salesman to handle an artiels of utllity npeeded on every
street, In every home and store of well mg halls and churches.

Substantial commisslons or siraight purchase plan. Standard.
13 W, Michlgan St., Chicego.
AGENTS—Eilther sex.  §25 to §0 weekly guaranteed. To your

Interest 1o inguire. Pacifie Novelty Co., Drawer 366, Salem. Oregon.

AUTOMATIC POTATO PEELER. Peela 12 potatoes perfectly in
a minute. 250 other new patents. Big profits.  Exclusive lerrl-
tory. Frank Edgren Compangy, Jlliwggkw, Wis.

CANYARSERS—Four to slx dollars dally sure, Permanent.
Capital unnecessary,  Free outfit.  Latest, Lest selling noveltles.
riflers need not apply. Falrvlew Nurseries, Rochester, N. Y.

CHREW MANAGERS In every town, Household article, 2040
profli, hi! seller. Sample 25¢.  Reyman Supply o, Chicago,

UNUSUAL OPPORTUNITY for agents on a 23c. article, par-
ticulara and emall sample free. Bayro Company, 447 Bagg St.,
Diwstrait, Mich.

50 FPER CENT PROFIT to Agents selling New Modern dupli-
eator. 100 copies in 15 minutes. Write fur particulars. C-ourily
Belling Co., Hox 566, Sen Mateo, Cal,

AGENTE—$100 weekly selling cur wonderful invention.
for proposition P, Standard Manufscluring Company,
port, Conn,

GET A LIVE ONE—Agents making twenty dollars per day sell-
ing “Climaxz'" Note Bock Holders to Btenograplers and businesas
houses, Sell at slght. Good territory open. Amerfcan Speclaity
Co., Bridgepori, Conin.

AGENTS—New Invention; npever before sold In your terriiory;
horse owners wild about them; automatic hame fasiener sells at
glght: coin money; a fortune in your territory; free sample to
workers; write at onece. Automatic Fastener Co., G 727, Clo-
cinnatl., Ohlo.

MEDALLIONS AELL AT BEIGHT. 300 per cent to K00 per cent

Bend
Bridge-

profit, Make up Your own goods and be Independent.  *'Its
tm‘h M Catalog free, Fred Hesag Co., 1205 W. Randelph B8i.,
leagn.

MEN WANTED to sell the widely advertised Little Glant
Household FPump., Baves Plumbers bills. Removes all stoppages

in waste pipes, every one can afford i, Blg commission.  Write
to J. B, Kennedy, Dept. P., 41 Park Row, New York.
AGENTS—Everybody 8 looking for this. What? Sucll's flar

fron shoees, The fastest seller and best agency proposition ever
uﬂwﬂh Get Dusy.  Address, Dexter Bupply Co., d84 Dearborn
8t.. Chieago,

AGENTS WANTED—Blg Money! No experlence required.
Portraits, Bromides, FPhote Pillow Tops. 30c. Frames at our
faet rices: credit given. Catalogue and samples FREE.

ER. tter Art Btudio, Van Buren 8i., Chicago, IIL

WANTED AGENTS—MACHINISTS ATTENTION! Do you want
to Incremse your salary? New, revised editlon Saundera’ “‘Hand
Book of Practical Mechanled," flla the bill for every day
shop reference. Machinists say: “Can't get along without ft."
Shop Kinks, secrets from note books. Tough problems Agured by
simple arithmetic. Focket slze price postpaid, $1.00 cloth; $1.25
imitation leather: $1.50 real leather flap. Bilg profits, sells itself,
;-end i'u;{ list of books. E. H, Saunders. 218 Purchass BSt.,

wslon, Mags,

WANTED—Buyers and agents to sell our cement block and
fenca post machinery. =end for ecircularz and prices. Address,
W. L. Keller Cement Block Machine Co., Kearncey, Neh.

THIS MAN MAHKES MONEY EASILY. 8. W. Boyson, Thorn-
ton Park, Winthrop, Mass., has 100 Kirk Peanut Vending
Machines nmln{‘n?tm.ﬂn weekly, Htarted wilth fres sample
machine offer. rileulars write Kirk Mfg. Co., 3831 0ld So.
Bldg., Boston, Mass,

AGENTS—Portraits, 35 cenis; frames, 15 cenls; shesl pletures,
1 cent: sterececopes, 25 cents; views, 1 cent. days’  credit.
Bamples and catalog free. Consolidated FPortrait Co., 1158 W.
Adams 8t.. Chicago.

AGENTS WANTED :—Something new, sells on sight, $3 to §7 a
day guaranteed our book “'Piling Dollars™ sent FREE. Address,
Darling Bros,, Derry, N. H.

MOTORCYULE BARGAIN list for stamp. Hobert O, Hubel, Jr.,
Loulsville, Ky.

ENERGETIC AGENTS WANTED to handle our quick gelling
household specialties. Large profiia. Instantaneous sellers. Par-
theulars quickly sent. Stuart Co., 991 Lawion Ave., Detroit, Mich.

AGENTS WANTED EVERYWHERE to sell our newly patented
pencil holders for telephones. Enormous quantities being sold, Ex-
clusive territory glven. Liberal terms. Rample, 10 centa. The Wm.
W. Bythiner Aifg. Co., 808 Race Ht,, Philadelphin, Pu.

A NEW MONEY MAKEH—I10,000 sold In Minneso i
agents 10 cents, sells for §1.00, i
dling; mew selling plan.

Costs
& dnligt:a ;g}lﬂr::hted t““ht;r“ niu
e 10 agenis mail
or only 10 cenis.  Address CHEMIST A" i
Minnerpolis, Minn, A IRE - B

1,218 OF OUR MEN average §£6.92 proflt per
“WEAR-EVER” aluminum specialties. ew of these men had
any previous selling experiences. Work made pleasant by our
:;5 page I.u:u.meuﬁn Book. XNo door to door canvassing. Let us

ow youl what others hove done.  Address, 52,
l_‘u-ultlng Ttensil Co., Pittsburg, Pa. ARamum,

AGENTSE—Men and women In ever¥ town to sell the eele-
brated Triplex Handbag for women, four bags for four SEparate
purposes. all in one. ‘nn b mlnrﬁed o meet your needs as
¥ou go along, Write for terms an irticulars of other new
poatented articles, 8. J. IMamond & Em. Co.. Manufasturers,

day selling

35 West 21st 5. New York
AGENTS WANTED. $2.19 SAMPLE OUTFIT FREE. 50 r
cent profit.  Credit given. Premiums, Freight paid. r.'h-limnp:u

win $500 in gold extra., Let the largest wholesale
in the Unlted Btates start you in n“pmﬁl.nbju mm':,“fﬂ“’wf:ﬂgu'?
one cent of capital.  Experience unnecessary. Write for free

outfit. at once. AcLean, Bl 0., 3
S 00 ack & Co., Inc., 54 Beverly BL.,

AGENTH, Brand new. Nothing like it ever sold. Our own

patent. All women buy. Your profit large. Write [ rileu-
lars today. Boyle & Co., Box 672, Centerville, Inwif s

$150.00 worth goods free: free advertizsing to sell them. and
$60 expense allowance first month, to start you as Manager for

blg Chicago mall order house, Addr ;
Strest, Chicagn, esa President, 1274 State

AGENTS muke 500 Per Cent Frofit selling Our Novelly Signs.
Any one can put up our New Gold and Silver Rign Letters, j'lu-lm;l
make $5.00 per day. Enornous demand.  Catalogue and particu-
lars fres, M. 0. Rlgn Co.. 4741 State S, Chicage.

$5 TO 510 A DAY, Is what my agents are earning, selll i
wondoerful Buttonlole Gauge Linife, abeolutely the huli:: and ré,'ulgl,:
est e peller ever handled by agents: every woman buys one, 15
other artlcles, all necessities and rapid money makers, Big offer

for house to house agents only. A. M. Young & y
Piag s b0 Juse.. B Co., 12 Young's

ACGENTS—85 dally selling our Handy Tool, 12 articles in one.

Lighining seller, Sample free.  Thomas MT
Third 8t,, Dayton, Ohio. & Compely,. (a5

STIKPATCH MENDS STOCKINGE quicker and better than
darning, wenrs longer, will wash, 20 patches, 10c, postpaid.
Agents write for terms. FExeellent profit. Sells on sight. The
Btikpatch Co.. Hox 3204, Dept, C, Boston, Maes,

ONE CENT—A Postal eosts one cent. Our Cata
}]‘tlm;h Lll:rliukrf--l't Fc:ntllnl Hrand New Eplt'lalll.u.a—]:fﬁl]: re:l:tr:
or e asking. r territory, first come, frst served. . Agenis
Bupply Company, 3629 Willett Ave.,, New York.

AGENTS are coining money selling our grest ecombination tool,
the Washington Hatchet. Ten tools in one. SBells at sight to
farmers, housekeepers, storckecpers, ete, We ean show you how
to moke from $3 to $10 a day: experience unnecessary. Write to-
dng;rﬂinr E;.u' agents' offer. H. Thomas Mfg. Co., 562 Third St.,

o1,

WANTED—{"apahle agents to handle new, high grade, up-tn:
date artlcles: lightning sellers in all homes, offices, stores, shops,
$3 to §10 dally, Thomas Mfg, Co., 862 Third 3i., Dayion, Ohlo.

VALUARLE INVENTION, agents wanted to iniroduce The Suc-
cess envelope and stamp moistener. Can be carrled in pocket. Sold
in offices and homes, Sample, 20c. Success Molstener Co., 1720
Btate Bt,, Harrishurg, Pa.

100 PER CENT PROFIT to agentis aclling ladies® folding exten-
glon hand-baga 2-3-4 In one; send for partlculars. C-curity SBelllng
Co., Box 558, Ban Mnteo, Calif,

AGENTS WANTED in every couniy for our patented automnatlo
Doar Holder 100 to 200 per cent profit, household necessity, sellz on
sight. Sample and terms by mail, 25¢. Crescent Door Holder Co.,
Banta Monieca, Cal

AGENTSE WANTED to sell our new Pocket Bkate SBharpener, one
that will absclutely do the work., Retall 15 cents, big profits, quick
gnles. White Vend. Co., § West Madison, Chicagn,

+P. M.

ONLY THINK! $30 a Week Easy with our Nodew Hooks and
Eyes, and 70 other Big Money Makers: B brand new sellers:
everybody buye. Anybody ean sell. Bilggest proflis. OQutfit free.

Miller & Cop., Box 155. Muskegon, Mich.

AGENTS—Bell Patented Radiumite BSelf-Honing Strop. Just
belng put out as an agency proposition. Strep covered bg 16
patents, A $2.00 ragor given free with every strop sold, Strop
retafls for $1.50. Millions being sold and agents colning money,
Throw away old, worn-out propositions for something new and
salable. F. J. Kilng made 33 sales one Baturday aftermoon in
:_H‘ﬁ hours, Outfil free, Thomas Mfg. Co., 762 Third Zt., Dayton,

o,

DASHBOARD LINE HOLDER, heautlfully enameled. hest snap
for agents on ihe market; easily attached o any dashboard; holds

lnes securely while horse and buggy are standing, 24e. Illus-
trated coatalogue free. Fureka Company, Wheaton, TIL

MAKE 315.00 WEEKELY, spare time, selling things by mail. 125
%m book tells how, Worth $1.00—25¢. Chas, Schantz, Beatrice,

alx,

AGENTSE o sell Duteh Cooking Bet; sells every house, Wrile
ug, Pace Bros. & Sons Pottery Co., Roseville, Ohin.

AGENTS, CREW MANAGERS, AGENTS—We want your name.
New Catalogie--brand new speclalties—each article an Improved
household wneed. Find out what the other fellow is dolng. a
postal will bring the eatalsgue and s chanes for big money.
Agents Supply Company, 3620 Willett Ave., New York.

IF YOU WANT to connect with best ageney proposition in Amer-
fea, send Te (aciczl expense) for full 15¢ sample, and our propo-
gitlon. Opportunity limited; write quick. Merit Bales Co., 85 B.
Philadelphia.

SIGN LETTERS fvr store and ofee windows, attrective, durable,
inexpensive, sample free. Johnston Mfg. Co., Quincy, Il

POPULAR MECHANICS wishes fo secure an agent in
every town and city in this country to sell our S-volome set of
Shop Notes, These books sell readily among machinists, shop-
men, farmers, carpenters, b iths and all who use tools

commission 1o aﬁg'ntl iz wery liberal. 1If in
E[m-, of Book Dept.. Popular Mechanics Co,, 225 Washington
t.. Chicago.
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WONDERFUL INVENTION—Canchester Incandescent Kerosens
Lamp. Burps with of wilhout mantle, 10 tmes brighter than
electricity, gns. acetylene, at 1/10 cost. Burner flis all standard
lamps; saves 7 oll. No trimming wicks. $10 daily. Beware
of imitations. tfit free. Canchester Light Co., 26 State St
Dept. P'. M., Chicago.

WE EXPECT to have pozitions for & number of men as
automohile ear  delvers, also Interurban rallroads; promotlons
guarantesd: only sober rellable men of age, who care Lo invest.
need apply; experlence unnecessary, Hend four stamps for appli-
citions. Western Transportation Co., Americon Nat'l Bank Bldg..
St. Paul, Minn,

AGENTS—ET5 monthly. Combination Holling Fin, Nine articlea
eombined. Lighining seller. Hample free. Forshee Mfg. Co., Box
248, Dayton, 0.

IF THERE WENE NO TELEPHONES In your territory now,
and you had the exclusive right of selling them there, your propo-
sition would mot be as good as one I have to offer you now, if
you are the man or men. References First National Bank, Chicago.
AL L. Plitaer, 183-180 Lake Bt., Chirago.

EXCEPTIONAL OFPORTUNITY for energetic solicitors with
grit and selling power. Article absolutely new and pguaranteed.
Tremendous seller. Everybody buys if shown, @0e to $2 proft
enchi sale. Virgin fleld awalts hustlers everywhere. Write today.

Sanitax Co,, 2308 Wabash Awve., Uhlcago.
MALE HELP
BE A DRAUGHTEMAN: Make $125-3150 montbly. we guar-

antes you actusl draughting room  experience In  Architectural.
Elecirical, Mechanical, Structural, Gas Engine Drawing, ete.
Bocks and tools furnished. Wrlte cntalogue.  Columbla Corre-

apotidence School, Dept. J4., Dvexel Bldg., FPhiladelphia, FPa.

CHAUFFEURS—§5  per day pald 1o competent  automobils
drivers; a complete Instruction book that will qualify you for
these positions will be sent postpald for 23c. This valuable book
tells all aboul driving and adjusting automobliles: explains all gas-
ollne engine troubles: satisfactlon guaranteed or money refunded.
George N, Pearson, Bala, Pa.

AGEXTS WANTED for our new 25¢ Darning Machine; just out.
Weaves new beel or toe in sock in o few minutes, Oune agent sold
288 In one day. Bend 15¢c for sample or $1.25 for doz. Hutiton
Co., Walnut St., Desk 2, I'hiludelphi& Pa

WANTED

— = E—

e

Louls-

\'-.-\.‘;LTI-.I}—Luthe and Machinlst's tools. A, Wolke,

ville,
r\\{}fﬂ'ﬁh—liﬂms Pleture outme.

WAXTED—To buy repalr shop or interest In establisbed boasi-
ness with party who understands repairving and drhini automobiles,

West preferred, 8. E. Drummond, 1300 Staunton Ave., Parkers-
burg, W. VYa.

Fred L. Smith, Amsterdans,

WORKMEN—RAISE YOUR WAGES by selling Vanco Hand
Boap In shops. Blg money made on ‘the silde. Splendid oppor-
tunity. Large can and particulars, ten cents. The J. T, Hobertzson
Co., Box P, Manchester, Coni.

WE HAVE A HIGHLY PROFITABLE SIDELINE to offer en-
ergetic young men: exclusive territory. The Hydraulle 00l Btorage
Cio,, 804 Penobscot Bldg., Deteolr, Mieh.

WANTED=-RAILWAY MAIL CLERRS, City Carriers, Postofice
Tlerks, Examinatlons everywhere Movember 1Tth.  £600 to 31,600
vearly, No “layoffs.'" Short howrs. Annuile vacation., Salary
twice monthly. Owver 10,000 appocintments during 1000, Country
and elty residents equally cligible. Common education sufficient,
Politlcal influence unnecessary, Candldates prepared free.  Write
immediately for schedule of examinstions and free  bulletin.
Franklin Institute, Dept. L 31, Rochester, .

WANTED—HAILWAY JMAIL CLERKSX., City Carriers, ["ost-
offlce Clerks. Examinatlons everywhers November 17th, $600 to
£1.400 wyeoarly. 10,000 appoinimenis coming.  Candldates coached
rr\ﬁ-i-1 Write immediately. Franklin Institute, Dept. L 21, Rochester,

M.

WANTED—RAILWAY MAIL CLERKS, City Carriers, FPost-
office Clerks, Examinatlona everywhere MNovember 17th.  $600 i
$1,600 yearly. Excellent chance for advancement. No “layoffs
becauss of poor times, Short hours, Annual voeation.  Salary
twicoe monthly, Ower 10,000 appointments to be made during 1910,
Country and eity realdenta equally eligible. Common eduestion
suficient. Political influence unnecesszary. Candidates prepared
froe,  Write Immediately for Schedule of examinations and free
bulletin, Franklin Institute, Dept, L 21, Rochester, N, Y.

WANTED—RATLWAY MAIL CLERKS, !'l:nslnﬂ’_lu.e Carrlers—
Clerks.  §1,000 yearly, Examinatlons everywhere November 17th.
Preparation free. Frankln Institute, Dept. L 21, Rochester, N. X.

WANTED—HRAILWAY MAIL CLERRES, Pmlu@m Carrlers—
Clerks. $1,000 yearly, Examioations everywhere November 17Tth.
10,000 appointments during 1910, Preparation free. Franklin
Institute, Dept. L 21, Rochester, N. ¥,

WANTED—RAILWAY MAIL CLERKS. City Corriers, Fost-
office  Clerks, Examinations everywhere November 17th. Owver
16,000 appointments during 1910, Salary $600 to 31,400, Annual

wacation with full pay. Xo “layolfs.” Common educatlon suffi-
cient. Country and clty residents equally eligible. Candidates
coached free. Write for schedule. Frunklin Instltute, Dept. L 21,
Rochester, N. ¥.

A MOTOR THAT RUXNS elther on batterles or alternating or
direct city Hghtlng currentz.  Blue prints furnished showing con-
nectiong, also book explalning electrical terms, the principle of
electrie motors and calealntion of their power. Price. shipping
churges prepald, §1.85. Independent Electrle Co., #302-3 Andrus
Bilidg., Minneapolis. Minn.

WANTED small, one plinse
Brokerage Co., DMromingham, Ala,

THOE Motor Cyele.  MMax Ellert, Fremont, Olido.
WANTED—Tn manufacture and put on  the

Noveltles and Hardware Specialties.
& W, AMadison St., Chleago, I

WANTED A MAN OB WOMAX in every County in the TUnited
Btates to furmizh us Infermatlon from thelr locality. To inter-
view their neighbors and the residents of each county. No ex-
perience necessary.  CUnn devote only spare time to the work.
ot we can forelsh requesta for Information to keep a man or
woman busy all the thme. XNice and refined work, easy and de-
lightful and you ean eanrn good wages. You have nothing to
sell. Am opportunity for each man or woman accepted. Send
a stamp for particulars today, Manufacturers Sales-Information
Association, 701 (xdd Fellow Buliding, Indianapolis, TImd.

WANTED—Wire wound boilers,
goodd,  J. L. Lueas, Bridgeport,

motor, house pump. Southern

market New
Address White Vending Co.,

any condition i one end ls
Conn.

FOR SALE

AMOTOR CYCLES, Engines, Blevcles, ele. “riu yoiir wants,

I have {t. A. Wolke, Louisville, Iy

SMALL MACHINE BHOP with miachinery, lot, buolldings and
stock for sale echeap. Wm. ®wmmings, Lansdale, Pa,

FOR SALE, complete civll engineering course with I . 8
Walter M. Willmann, Hartford City, Ind.

BURINESR FOR BALE—Patent, Patterns, Drawings, Tools, ete.
for the manufacture of one of the Iatest and most useful house-
holid utenslls out. Puritan Mg, ("o., Baclne. Wis,

FOR SALE—1% H. P. gosoline aircooled stationary engine,

very chienp: guaraitesd high grade. Ram Diller, 807-00 E. Walnut
2., Des Modnes, Towa.
ELECTRIC PHONOGRAPH MOTOR, good as new, £5.00.

Bpark Plugs, guiaranteed, regular £1.25 for 80c.  Iee Cream Freezer

WANTED—RAILWAY MAIL CLERKS, City Carrlers, Post- new, regular $3.00 for §1.25 or trade. C. H. Snider, 323 Hubbard
offiee Clerks. Examinatlons everywhere November 17th,  Over Ave., Detroit, Mich,
10,000 appointments during 1910. Salary $600 to $1.400. Annual FOR SALE—Combined Clgar Clipper and Lighter. Superlor to
vacation, No “layoffs.” Common education suffielent. Candidates  apyihing of fts kind on the market and u sure mouey maker for
coached free. Write for schedule.  Franklin Institute, Dept gt party.  Apply Geo, W. Britton, 831 8, 8th St., Camden,
L 21, Rochester, N. X, N L

TRAVELING SALESMAN EAHRN $1. "ﬂﬂ‘ to B3.000 yearly. FOR SALE—Rough castings fur 1 H. P, 2 Cyele alr coolerd

Write for free book “"How Salesmen Svccesd.’” Graduates assisted
to positions with reliable flrms,  Bradstreet System, Dept. 363,
Rochester, N, Y.

BIG PROFITR—Start & eleaning, dyeing and pressing buginess—
no eapital required. Write todsy for our free book “'Opportunity.
The Florentine Co., Chleago, 1l

WANTED—High class salesmen to sell greatest advertising nov-
elty of the day. All classes of trade buy, and 509 reorder.
Baleaman™s profit, $6.25 upwards on each order. Exceptional
money making opportunity. For anttention give full details first
letter. Novelty Dept.. 160 Adams 3t., Chicago.

Engine, §3.00,
Elgin, Il

FORTER STEAM CAR, seats four, good running order; full
kit of tools and extra tire cheap, $300, Gep, E. Conley, ﬁﬁ Bl
Fatrick 5t., Bt. John, N. B.

FOR BALE—JTewelers half round Ring Rolls, hand or power,
perfect condition, made by W. W. Oliver. price $40.00. J. W.
Bpence, Hacine, Wis,

RECTIFIERS; direct from alternating current ;
hatteries: electro  plating,  ete.,
Lancaster, Fa,

Send Sc for catalogue. Elgin Gas Engine Works,

tharging storage
moderate prices,  Gep. Wratt,

AGENTS WANTED EVERYWHERE to sell our newly patented
pencil holders for telephones, Epormous quantities being sold.
Exclusive territory glven. Liberal terms. Sample, 106 cents. The
Wm, W. Bythiner Mfg, Co., 308 Race St., Philadelphin, Pa.

THE MANUFACTURERS OF AMERICA want INVENTIONS.
Thousands of dollars are pald every month for them. Have Fyou
an Inventive brain? ©Our free book—"Tuventlons Wanted” and
“Taventor's Guide' will help you. Welte for them today, H. O
Evert & Co.. 121 Smithfield 8t., Pittsburg. FPa.

I WANT TO START YOU In business: work In spare time,
will pay you from $100 to WHI per munth $10 capital. No
canvassing. Tnerease from fits. A idea, mnever fafls.
Free partleulars. F. E, Al-'h-nl.l Iresk BL. Dm.nha_ Meh.

2 H P, D O MOTOR—General Electric, Bhunt wound, 2,000
revolutions, 504 volts, good as new, never used much, baTgain at
g0,  Address W, H. Stebbins, Box 363, Norwieli, Conn.

NOTICE—One &3 H, P, Palmer marine, one & H. P. Truscolt
marlne, one 3 H. P. Fairbanks statiooary, all in good condition.
Gas Engine Exchange, Box 363, Norwich, Conn.

TELEPHONE AND PART® at bargain, 2% Horse FEleciric
Automobile Motor, £225.00, excellent. Murray Main, Delaware, Ohia.

TYPEWRITERS, %5.00; bleycles, #7.00; $3.00 Non-skid tires,
£0.00: graphophones, $5.00. Knight's, 207 12th St.. St. Louls, Mo,

FOR SALE—Shop, house, barn, 4 lois in in villuge. Good business;
1“:':!1:1 service dafly; write to A. K., Olsen, Hubbleton, Jeff €o..
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BEST village blacksmith and wagon shop in state: fine house _FOR SALE OR EXCHANGE—Paid up I C. 8 Advanced
incluoded: $2.800, easy terms; pictures free. Wm., Cone, Bo. Electric Lighting Course.  Want 2 eylinder autoemobile.  Whiit
Canterbury, Conn. have youf Chas. 5. Beyd, Qaloesville, Texna.

PRINTING PRES22EZ—Pony Drom  Crlinder, pood eonditlien, EXCHANGE—25 accumulater elements and jars. E. N. Fales,
:ha-al:: also FPlaten Presses. Printing outfits, jebhard Company, Lake Forest, Il
b _Woodward hus,, Delrait, Mich, GENTLEMEN'S fine gold filled watch. Want bicycle, (ype-

VITAE moving pleture machine, complete and In good working
order. Price $8. Milford McClelland, Astoria, T1

FOR SALE—-—PIunmrr transmission fromt and rear axles with
wheels, ¢ H. P. engine complete; wrile for prices; all nearly new,
H. L. Lane, Zanesville, Ohilo.

FOR BALE—Oanit coke furnace. PBlount belt polishing stiach-
ment, bencli back saw, bench hand punch, beneh rod cuer, letter
copying press, All first closs condition, cheap for cash. The
Marey Tool Works, Putnam, Conn.

FOR SALFE—8Small machine shop at & bargain. Central
Machine Co.. Williamsport, Fa.

FOR BALE—$7T0 buys l6-foot launch, without engine F. 0, B,
Marblehead. H. L. Broughton, Marblebead, Mnss

F. Barnes %x36; with all attachments; praciically

LATHE. B.
unused: $135. Htanley Scofield, Bturgeon Bay, Wis,

FOR BALE—Hardy Twentleth Century Ophthalmometer, with
adiustable table (Hardy No. 580), in perfect econditlon. 555

mmﬁw?‘ nothing less coosidered. Parsong Optical Co., Charles-
ton,

FOR SALFE—Steasm engine indicator practically new, will sell at
& bargain. 0O, Kenrich, 7920 Muskegon Ave., Chicago,

FOR BALE—New 73 H. P. 200 volts, 3 phase alternating.
Westinghouse motor, alse § H. P. gascline engine, finest arder.
230 Bimpson 8i., Philadeiphia, Fa.

writer, camera or gun. €. B, Andrews, Burlington, lowa.

WILL EXCHANGE for Motorcyele Hand Press éx1d, type, rul-
Ing. ete., for Job printng, $65.00 wvalue, and full =et 1. C. &
Electrieal Engineering Textbooks, §45.00 wvalue. Address Halph
Busse, Forter, Ind.

TO EXCHANGE—Runabout for motorcycle, two 8 lng and one
G lug single fube tires $06.00 each, double dash coil §6.00. H
Keletrom, Maywood, I1L

PIANDOS AND MUSICAL IHETRUHEHTE

Roes & Co., Violin

MAKE VIOLINS, Full slzed plans, Ste,
Makers, DBlanchard Hall, Lus Angeles, Cal

GEXUINE BARGAINS IN HIGH-GRADE UFPRIGHT PIANOS.
Slightly uwsed ingtruments; & Stelnways frum $350 up: 6 Lyon &
Healys from $£250 wp; 9 Washborns from $200 wup; 7 Enabes from
F230 up: 3 Clickerings from $250 up; also ordinary second-hand
Uprighis $75 up; also 6 very fine Parlor Grand planos at about
half. Write for full parthrulars. Cagh or two Years' time. Lyon
& Healy, 45 Adams 81, Chieago. We ship everywiwere on approval,
Fullest guarsnles with every plano.

MACHINERY FOR SALE

FOR BALE CASTINGS for 2% H. P. Gasoline engine for mutor-
cyele vee,  For information write J. F. Warnecke, New 1450, Old
733 N. Wood 5t., Chieago, T

a0 INCH COLDWELL HORSE DBRAWN roller lawn mower.
328 inch alr cooled engine with full egquipment. A loi of plates
and jars for Willard storage battery. 112 Lumber Exchange,
Minneapelis, Minm.,

WHITE DENTAL ENGINE, flne condition, §15.00,
Blst Bt., Chicago.

FOR BALF—Tx14 old style hand press with 30 pound type,

$22, 6x12 foot power press, §30, Others. List of printing
presseg, cameras, odds and ends for gtamp. Hobert 0. Rubel,

Jenkins, 416

IF YOU WANT AN ICE MACHINE, ice plant eguipment, n
hodsting engine, cable way, rock drill, minlng eguipment, air eom-
pressors, stone erusbers, chaln elevalors, wills for grinding grala
uf stotie Oof Tor any purpose. wrile mee. R, A, Pinuer, 12¢ Water
5t., New York, N, X,

IF YOU WAXNT A PUMP, gither steam or belt driven of any
alge or for mny purpose, or a lhol air pumping englne, for house,
farm or water works supply, write me. K. A. FPloner, 122 Waler
8L, New York, N. Y.

IF YOU WANT AN ENGINE of any size, elther steam, gas,
gasoline, or producer gas, for statlonary of maring purposes, write
me. R, A, Pinner, 121 Water 8i., New York, N. Y.

IF YOU WANT A LATHE, shaper, millilng machine,

drill

Loulsville, Ky. press, punch press, pluner, seréew machive, or any metal or wowl
ALL uﬂmumﬂ.ns REDUCED. List for stamp, Robert O. working machinery, write me. H. A. Pioner, 122 Water 81, New
Rubel, Loulsville, York, N, ¥.
RIIN 44 [|1, Hepeatl ri $7. List for stamp. K. O, IF YOU WAXNT an ol eagine, cliher for fuel ofl or kerosene,
nu'ﬁ’:t.urfm.mma. Ry. i s write me. R. A. Pioner, 122 Water 5t., New York, N. Y.

FOR BALE—1900 Twin cyl. Thor., will sacrifice I sold st onece.
Address L. B. 318, Pratt, Kan,

BTANDARD ENCYCLOPEDIA, 12 wl, latest edition, eost
$65.00; mell for §15.00. 12 vol. Mech. Engr., $13.00; cost §42.00.
1214 Cooksie St., Baltimore, Md.

FOR SALE. at a great soacrifice, a large lot of Punching

Machines, Welghing Machines, Gum Mnachines, Hoasted Peanut
Mnchines, also salted Peanut Machines, and other kinds, Will

close out at your own price. Please write for lnformation. White
Vending Co., 5 W. Madison Bt., Chicago.
GUN BILENCERS for 22 ritle, for sale, £1.50. G. & In, 213

Englewood Awve., Chicago.
FOR BALE—10.000 ft.

1% steed tubing suitable for bicyele

or Flying Machine use, 5 cte. per ft. J. L. Lucas, Bridge-
port, Comnn.

25 VOL. ENCYCLOPEDIA Britannica, nearly new, $36.00. J.
L. Lwcaz, Bridgeport, Conn.

FOR RALE—A story reprinted from Popular Mechaniea entltled
“The Troubles of the Trouble Hunter,” by C. H. Carter. Consists
of amueing solutions of serious dificultics—why pumps, air com-
pressors and gas engines sumetimes don't operate. Five cents a
0PV, 5 d. Popular Mechanics, 225 Washington BSt., Chi-
CLED, N

SALE DR EXCHANGE

FIIJI-'I BALE OR TRADE for Camerz, 40-60 Marlin repeating
, @lobe and peep sights, reloading tools, Butts, Oxford, N, Y.

]-.‘LIH.'I'HILAL HEFERENCE BOOKS received with I. C. B-.
course  in L }ﬁﬂﬂi u:n:f.. Buuwnid in éu.]i‘ mnruncﬁ
vulumeumprln: athematics, Ddrawing and Theary an Puc-
tice. Worth $30.00, what will you ol'rerf 37 Park Ave., Muske-
Eon,_Mich,

BALE OR TRADE—Northernm Runabwut for Motorcyele. Box
58, Marion, Towa,

FOR SALE OR EXCHANGE—IY% H. P. gasoline air ecooled
stationary engine, for small dyoamoe, high powered rifle, or
muachinery of any kind. Sam Diller, 607-00% E. Walnut 8t.,
Des  Moines, lowa.

AUTOMOBILE FOR LATHE—WIll trade 2 cylinder 12 H. P.
runabout for scroew culting lathe, Send for photo and deseription.
G. 8. Miller, Barnesville, Ohio,

L C. B, gpeneral Illustrating course exchangceable: oost §100; for
$50 eash, visible typewriter or sewing machine. B, ¥. Yeoman,
Delta, Colo,

TROMBONE—Want Trpewriter., FPrinting Fress.
E. hist 8t., Chicago,

Cochran, 29

IF YOU WANT A BTEAM BHOVEL, & road roller, a pile
driver, dump waguns, dumip cars, clam shell, orange peel or dump
buckets, track or plpe of any slzge or kind apd in fact anythicg
that a contractor con use, write me. R, A Pinner, 122 Weter
s, New Yok, N. X.

IF YOU WANT A BOILER from 1 fo 200 horse power, edthe:
high or low pressure, or for bheating, write me. H., A. Pioner,
122 Water Bi., New York, N. Y.

TF YOU WANT ANYTHING that comes under the head of
factory supplies, hardware, contraciors or machine equipment, write
me. I can save you money. R, A. Pinmer, 122 Water 8t., New

York, N.

TALE EXGINE CASTINGS. We offer for sale a complete set
of eastings and forgings for the famous Yale Marine Engine,
4-6 horse power fur $25.75. This Includes a brass water pump
and eommiitator, and 8 the greatest birgain ever offered. Wa
furnish free a full sei of blue prints showlng how to machine them.
All castings are guaranteed. Bend  §l.00 with your onrder,
balance when you recelve the goods. Circular free. HBaird

Machine Co., 11 Haymor St., Detroit, Mlch.

20 H. P. stationary Hrl.l:ia eylinder, like new. Want smaller en-
gine, runabout, metorcycle. . Parshall, Wayland, N. Y.

FOR SBALE—Engine ;nd. Boiler, 1% H. P., §20.00.
Ballah, Bayard, Iowna.

W. A, JONES FOUNDRY & MACHINE CO., 140 W. XNorth
Ave., Chicago, are extenslve :I:I:Ii.ﬂ'l.Ll'l.i.'tl.Il'n‘I'H- ot Pulleys, shafting.
Hangers, Boxes, Goars, Friction E'lull:lms, fact, an¥thing :n
the iron or ;teel lines or engineera’ mill and Toundry
Bee our display od rn page 134 of thiz lssue or send for uur
power transmission ecatalogue, pockel size (A17).

NEW 1095 inch foot-power lathe, compound rest, chucks, tools,
Cest, $1.60: will sell for less whan ball cost. 112 Woodland.
Oberlin, Ohio.

WE OFFER FOR SALE 3 stven horse M“Il Peerless Marine
engines, brand aew, complete with earburetor, ollers, water pump.
reuer; cocks, shuft coupling and 3 blade propeller. Guaranteed first
elass for $69.50: they are worth $150.00 each., Semd $35.00 with
your order ml;l we will ship immedistely, Baird Machine Co.,
11 Baynor Bi., Detrait, Mich,

STA-RITE I}J.'EGLI!\}‘ ENGINES—FPortable, semi-portable and
staticnary—13% io 25 Horse Power. Absclitely =afe, wonder-
fully stmple and guaranteed to the limit, Sold on 50 days’ risk-
ipss free trial—ship the engine back to us al our expense if you
don't fAnd it better than represented. Handsomely illostrated
catlopue sent for the asking. Don't think of buying a gasoling
engine for any purpose whatever until you have learned all the
facts about the Sta-Rite line. Send postal teday.  Address,
Hellanes Iron & Engine Co., 11 Geneva 8t, Haclne, Wis.

C. 'w.

FOR SALE OR EXTCHANGE—IL . B, iﬁ-"r.ﬂﬂ Electrie Lichiing
Course in exchange for Treadle Screw Cutting Lathe. A, Hildred,
5555 Cottage Grove Ave.,, Chicago, Il

ALTERNATING AND DIRECT current metors, dynamos, all
makes, sizes, sold, bought and repaired. Fugene L. Richter
Electrie Co., 1818 N, Columbis Ave., Fhiladelpbla, FPa.
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ELECTRIC MOTORS and Generators, new and second hand in
all sizes, write for gquotations, state size, voltage and current supply
required. . Olson-Boettger Electric Mfg. Co., Bt Paul, Minn.

FOR SALE—A 40 horse power § cylinder, air cooled, ceclebrated
Curtlss aeronaulic gasoline engine. Address Box 3. Girard,
Kansug, for partirulars.

MACHINE TOOLS, lothes, plain and universal milling machines,
gingle and multiple spindle drills, radlal drills, planers, shapera,
blowers, power hack saws and other machinery; large stock; eash
pald for good machinery., Western Machinery Co., 828 W, Bizth
8t., Cineinnatl, Ohis.

STEAM PLANT—11x12 Hart steam engine, 50 H. P. boefler, 2
teed pumps and smndry fitings, F. O. B. Shineston, W. Vi
Ef.l.‘l'hl‘ nks, Morss & Co., Cincinnatl. L. C. Allen, Parkershurg,

. Ya.

4% H P. COOLEY Heavy Dufy Marine Engine, Weight about
:gﬂ iba, Good shape $60.00 engine gnly. A. Stainforth, Winthrop,
ARE.

1t H. P. Vertieal *“True™ Statin
Gaeoline or Gas, $275.00, Warranted A
forth, Winthrop, Mass.

CASTINGS for 3 H. P. statlonary gascline engine, with
governor, carburetor, serews and drawings. Price, $8.50. Crown
Motor Works, Elgin, I

TW0O NEW $27.00 Weston Volt and Ammeters, $15.00 each,
E H. P. 500 volt motor starting box, §15.00. New rear auto axle,
planetary tramsmission, ete. 8 H. P. air cooled auto engine; new
gilver plating outfit. Geo. Waterous, Evanston, L

FOR SALE—The following machinery almost new: 15 H. P
upright tubular boiler, §$165, & H. P. Kocks engine upright and
10 H. P. upright boiler, $160, 15 H. P. Vapor Gas engine, $155.
a [, P, marine engine, $30. 3, 4 6, 7 H. P. steam engines,
go5, %50, %40, $45. Wo use for sbove. Wm. Euffky, 1430 North
Ridgewny Ave., Chicago. IIL

ELECTRIC LIGHT PLANTH, new or used. Some special bar-
gains fn small  equipment. Satiafactory  operatlon guaranteed.
Huntlngton Drvar. Engineer, Kenilworth, TIL

FOR SALFE—1 24 inch Wood wplaner: 25 24 Inch Band saws:
4 ¢ H, P. Steam engloes; 1 4 H. P. 01l engine; 3 amall alr
pompressors: o forges; ¥ Drild presses.  Geo. J. Adems, 59
South St., New York.

TFOR SALE—S H. . troction gasoline eugine, feed ecutier and
wocd siw., Geo. C, Schemmel. Wapakoneta, O.

FOR BALE—A 10 H. P. Marine Steam engine, new, $100.00.
L. Lucas, Bridgeport, Conn.
B BALF—CHUSHEE. No. 8 Gates Gyratory Stone Crusher,
lnF;)uuﬂ order., also Iollers and Engioes. Address. I, M., Box
2, Station A, Clocinnati, Ohio.

nary Engine, almost new.
1 condition. A. Stain-

RIFE AUTOMATIC AYDRAULIC BAM. Pumps water by water
power. No altention; no expense; 2 feet fall elevates water 50
feet, ete. Guarsnteed. Catalogue free. Rife Bam Co., 2131
Trinity Bullding, New York City.

PATENTS FOR SALE

Folt SALE—PATENTS—U, 8, 933,274, Can. 117,568, “Belf-
Filling Fountain Comb.”" There are a viast number of halr and
sealp remedies, but no means for neat and economic usage, excepl
this mew lnvention. Every drop reaches secalp, without soiling
hatds and hair. Wil s2ell outright of part cash and royalty.
Correspondence  sirletly eonfldential. No triflers answered, Ad-
dress J. BAwanberg, Inventor, 1718 Hoscoe Blvd., Chicago.

FOR SALE—Patent XNo, #86,471, Drum Pedal and Cymbol
Beater,  Something new for the moest modem  and up-to-date
use, Works by air pressure. Apply Gen. W. Britiom, 831 So.
8th 8t., Camden, N. J,

FOR SALE—Combinatlon Trieyele and Bahy Coach for woman
and baby both to ride. Fatent allowed. Write for blue print.
8. M. Lightell, 442 E. 1st 3t., Uhrichsville, {thio,

INVENTOR has 5 grand gowd patenis, wants rellable man
to put them on the market or will sell either at fair price, ref-
ergnces, Hox 15, Bafgtons Rivee, Vi

PATENT N, 802,555 on family Colfes roaster: tried and proved
successful, cost bo manufacture G0c, can be sold for $2.00 each.
The entire patent for U, 8. 250 ressters ready made and all the
necessary machinery for sale at a bargain to gquick purchaser.
Davia DBros, ewners and Patentees, Hiddenite, N. C.

FOR SALK—Canadlan patent rights for manufacture on sale of
tpdranlic controlling valve: 32 valves now in guceessful operstion
in 1J.ar{|::.?l{‘llie-s. Apply 2. Vivian, 2104 Kemper Lane, Cincin-
nati, i,

FOR SBALF—Dstent on an fce bicycle, U. & aund Cenadian.
Wlll,cnend cut upon application. Address K, Box 451, lLenodr,

.

PATENTED NON-GAMBLING BLOT MACHINE. Will sell
Patent or State Rights. Charles Bmith, 823 14th #t., Denver, Colo.

NEW INVENTIOM--Lovee leaf book and secount flle, leaves re-
maved Instantly. (. Ewerctt, Dresden, Ohio.

NEW PATENT TRUNL-TRAY FORM—A time and labor saving
dovice, which; meuns something to the employer. Wil scll out-
right, investigate. WK, u._:l.lmu, 247 B btate B, Chicago, 111

PATENT FOR SALE cheap, on aousehold novelty, H. C. Hams
wond, Mathe, Kan.

HOUSEHOLD DEVICE of undoubted utility.
Patent for sale outright. HRoyalty considered.
P, M. Eoradorfer, Ampere, N. J.

Large demand.
Price reasonable.

FOR SALE—Gasoline Fngine autemobile marine and staticnary,,
alsp custings. Becond hand ones taken in exchange and for sale
Apply with stamps. B. W. Richardson, M, No. 38, Peorias, II_._l_

FOR SALE-Reludlt Steam Engioes, Boilers, Pumps, Heaters,
Machine Tools, Tnnks, HSaw Mills and General Machinery, all
Kinds nt bargain prices. Lot us know your wants. The Handle
Auchinery o, 1761 Powers Bt., Cinelnnail, Ohio.

Fere Bi.. Cinonoats, AN o

SOMETHING NEW In Concrete Block Machine Mizers; FPier and
Ornamentel Molds, Write for cirenlars and prices. FProctor Bros.,
snod Tspbella Hi., Fvanston, IIL

FORL SALE—Engine lathe, swings 91 In., takes 25 in. be-
tween centers, Complete with full st change gearz to cut all
gize threads, 3 to 40 in.; price only $43.50. Address L. F. Gram-
mes & Sons, Allentown, Pa.

FOTL SALE—{omplete set of castings with all material and
gerews with blueprint for % h. p. hortgontal statlonary gasoline
engine with governor: price, §10. Comet Motor Whks., 1T W.

Madison St., Chicago.

PATENT NO. 932,268 Smoking Pipe for automobilists, iobaces
or ashes does nol blow out while riding in & fast motor, vo wind,
raln or alr pressure can get into pipe. Will be a blg money
maker. Albert Gloede, Suffers, N.

LIETE OF MANUFACTUREHRE, Sample 10 names, eny cluss,
a5e.  Indusirial News Bureau, Ithaca, M. Y.

PATENTS

FREE BOOK—How to interest capital in patents, Inventors
must read this book to become successful. It telle why oihers
fall: sent free, postpald, on request. Louls F. Nell, Patent At-
tormey  Juincy Bldg., ienver, Colo.

INVENTIONE PERFECTED—Fut Into practical form, and work-
Ing-drawings made for manufacluring, Special machines designed
and old machines improved. ﬂtrqﬂurul stesl work and General

A

i{mmninw. Address ‘‘Mechanleal Engineer,” Dox 212, Springield,
ARE,

A, B, MeDONALD, New and second-hand engines nnd engine
repairs. 60 W, Monros Bt., Chicago.

MANUFACTURING MACHINERY

_______- e —

WE WILL MAKE your models and give you estimates on manu-
facture of any metal novelty, Automatie machinery. tools, dies
and expert work our specialty, Automatle Hook & Eye Co.
Hohoken, N. 1.

MODEL EXPERIMENTAL and small sluminum  castligs, ab
plght prices. A, H. Newcomb, 1944 Weat 21st 8L, Chicago.

WE ARE TIONEEHRS In the manufacturing of Sheet Metal
Goods, Preseed Steel  Produocts, Metal Stamping, Dies, Tools.
Models, Patterns, Noveltles and Specialtles. We manufneture andg
find & merket for any good patented article.  Chicago Model
Supply Co., 1825 Clyboum Ave., Chicago,

LET TS MANUFACTURE FOR YOU. Fveryihing in  metal
manufactured. Large, small quantities; low cost. Modela per-
fected. Fstimates fumnished. Alrmor Compaoy. Established 1845,
141 Broadway, New York.

WE MANUFACTURE for the trade all sizes of Alr Pressure
Tanks with fttings. Write for prires. White Vending Co.. & W.
Madison Bt.. Chicago.

LIGHT MANTFACTITRING, metn] specialties. peiterns, models,
experimental work, Iron, Brass and Aluminum caetings, XNorth
Chicagn Tool Works, North Chieage, Ilh

IXVENTORS | Write for “INVENTOR'S8 GUIDE™ and my ONE-
LHALF FEE OFFER. Esl. 25 yrs. Willinm N. Moore, Washingtomn,
D. C.

MODELS made for inventors. Low prices. Howard Merryman,
Towson, Md.

PATENTED ARTICLES MANUFACTURED to contract Don't
let your patent le idle; we make dies and tools, and manufacture
your article ready for market. Why not write now? Houthem
Biamping & Mfg. Co., R. P., Nashville, Tenn.

PATENTS S0LD for 5 per cent, We foree sales by constant
advertizsing. RBend for plan, Patent Sales Co., Merchantville, N. 1.

PATENT ATTORNEYS ==

—_— e —

TMPORTANT NOTICE—Read my one-half page ad. on page
140, Advertising section, of this magazine, relative to patenis,
traddemarke, eic, Bpecial offers, contained the ad. E. E.
Vrooman, Patent Lawyer, Washington, D, €.

FREE BOOK—'"How to Interest Capital in Patenis.” Inventors
must read this book to become succcassful, Tt tells. why others
fail. Rent free, poetpald, on request. Louiz F. Nell, Patent
Attorney, Quiney Bldg., Denver. Colo.

INVENTOR! Tabofigh's Catechiem of Patents and Inrentinns
How Made contalns 285 pages of valuable informatlon, instruction
und apdvice which may start you on the read fto fame ansl

fortune. Regular price of Catechiam $1.50. Specizl—send dollar
}:ml ;ilrﬁl';t. l:::‘ the author, C. 5. Labofish, Patent Attorney, Wash-
ngton, 1n O,
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PATENTS procured for TEN DOLLARS Attorney’s fees. Twenty
years' experience. A, Pieres, Downing Bullding. New York.

CEMENT

BRAINE MAKE FORTUNES, HANDS make a bare lving. Can't
YOU {nvent something? Our lists of INVEXTIONS WANTED have
stapted many. Sent free with Inventor's Guide, Write vs—H. C.
Evert & Co., 121 Smithfeld St., Pittsburg, Fa.

IF YOI WANT the best information on cement and concrete
construction, subsoeribe for Conerete, leading cement and conecrete
mMmtI:Iy. M:-imillnple eopy. 10 cents. Concrete, 135 Newberry Bldg.,

rott, Tt

BOMMHARDT & CO., Patent Attorneys, 163 Randolph 8t.. Chi-
cagd. Good service; reasonable fees. Consultation and advice free;
write us.

PATERT»>—Inveniors pocket companlon free.  Send descrip-
tion for free opinion. Write at onece for my special offer.
W. X. Roach, Jr., Hoom 4, Metzeroit Bldg,. Washington, D. C.

HAVE YOL AN IDEA: Write fur our Dbooks, “Why Patents
Pay,” *'100 Mechanical Movements'” Perpetual Motions—50 Tllus-
trations.  Mglled free. F. Dietrich & Co., Patent Lawyers,

Washington, D. (.

PATENTS—How nnd What to Invent and How to Obtain Pat-
ents explained free.  Chester W. Brown, Patent Aty., 008 F 5L,
Washlingten, 13, .

PATENTS THAT PROTECT AND PAY. Advice and books
free. Hates reasonable—Highest references; Besi  pesulis. Wal-
gon E. Coleman, Patent Lawyer, 612 F. 8., N W., Washington.
D, C.

PATENTS—$15 down and $5 per month after application is
filed. Send sketch for free repert. Highest refervnces, Long ex-
perience. Book free. Obed Billman, FPatent Lawyer, Main (ffce,
Clevelond, Ohio.

PATEXNTS—Gen. E. Tew. Patemt Lawyer, 018 F Bureet, Wash-
ington. D, (. Personal attention to every case—a matter of first
fmporiance to every client. Write for terms and references.

PATENTS—H. W. T. Jenner, patent attorne¥ and mechanical
expert, 603 F 8t. Washington, D, ",  Established 1883, 1 make
an Investigation and repert 3f patent ean be had, and the éxact
cost. Send for full Infermatlon,  Trde-marks registered.

TWD BOORE FREE. Shepherd & Caomphell. Fatent Attorness,
9144 MeGill Bldg., Washington, D. C.; 240 Cannl St., New York:
Eimbnll Bldg.. Boston. DPatents sold on commission. Prompt ser-
vice, moderate rates.

REAL ESTATF

ENTERTAINMENTS

TRICOT WIG MASKS. They cover the entire head and face,
a light smooth non-breakable fuce drawing wig, for quick change.
Characters, clown, negro, Indian, Chinese or devil, §$1.00 each.
Bridget, Teamp, Banta Claus or Jew. $1.60 each. Varlety of or-
dinary wigs at 50¢ ench, all postpaid. Everything in make up
supplita. Ewlngs, 1'M Thatcher Place, Decatur, Il

FPLAYS, VAUDEVILLE Sketehes, Monologues, Disloguea,
Bpeakers, Minsirel Material, Jokes, Recitations, Tableanx, Drills,
Ausieal Pleces, Entertainmenis, Make Up Goods, Large Catalog
free. T. 8. Denlson, Publisher.,, Dept. 11, Chicago.

LAUNCH AND STEAMBOAT MACHINERY

BAFE AXND BURE, thersfore NOT gasollne. FEconomical and
long-lived, therefore RTEAM. XNothing enmplicated or uncertain,
Boilt to order tn meet conditions. Catalogue free. Marine Iron
Works, . Halsted Statlon, Chicago.

LUBRICANTS

LUBRICANTS, asbestos, graphite nnd mica candles for loose
pulleys and shaftings; no drip: no dirt; economical. HBwain Lub-
rleator Co, 250 E. Lake 2t., Chicago.

MUSIC

file BHEET MUSIC 10e. Merry Widow Waltz, Toreador, Rosary,
FPalms, Anchored. Calvary, Lost Chord, Jerusalem, and 1.500
others. ten cents each,  Catalogue free. National Musle Emporiam,
Mech. Dept., Albany, N. Y.

FOR THE HOME

CYPRESS GARDEN and Orchard lands, $10.00 eash, $10.00
monthiy, buys 10 acres, No Interest, no taxes: free insurance.
write us, Union Land t'o.. Housten, Texas

ME. WIDE-A-WAKE, you will make $100,008 profit the day
you my D000 meres cholee Zavalla County lend at prlse
'l sell sou. Write guick, Bound te sell. A, F. Bentley.
(mner, Temple. Texws.

DO TOU WANT TO MARE MOXNEY? Then wrlte me Tor
particulars regarding sale of (own lots at Nelson, Nevada. the
new milling and smelting center. Lots in Goldfield three or four
YEATE @ sold for as low as one humdred dellars. They have
ginee gold for ag high as ten thousand dollars. This i no gamble.
Tt is making an investment which will continually grow. Don't
delay. Write today. Address I J. Callahan, Nelson, Clark
', Nevada,

a5 IMPROVED FARMS: prices 870 tn £45 per acre. Write for
lat of farms. Rowland & Wells, Parsons, han.

TEYAR MAP FREE giving cliles. raileoads, #levations. ralnfall,
products, ete., with every 25¢ subseriptinn to the Texas Realty
Journal, a megazine telllng all about Texas and her fespurces
and cpportunitier, Texnas Realty Journal, Houston, Texas,

FOR SALE DEEDED LAND and relinquishments InEtnTllw Co.,
& Tak. Melvin Yeung, Fi. Pilerre, 8. Thak

&1 400 CITY PROPERTY In Lakeport, California: mineral spring
M. BE. Learped. Fallon, Nevada.

DOMESTIC SCIENCE, correspondence courses,  Handbook free.
Amerlean School Howe Economles, Englewood, Chleago,

RARE CDINS AND ETAMPS

STAMPS—100 forelgn, 10 cents: 40 U, 5., 10 cents: 2 Tasmania
fetures. 4 cents, F. L. Toupal Co., 1410 Lowe Ave., Chlcago
eights, ILL

I BUTY BTAMPS—C0IN BOOK, 15 cents. P, Wolsifer, 401
Fort Dearborn Bldg.,, Chieags,

RAZOR SHARPENING
LOOK! SAFETY RAZOR BLADES, 1e. Don't throw them away.
Have your dull blades re-sharpenced at this small eost. Send 8
blades with 10¢ in silver. Try it. Sharpedge, New Haven, Conn.

TELEGRAPHY

TELEGRAPHY TAUGHT thoroughly and quickly., Superior
methods.  Also ""Wirelesa™ positlons guaranteed.  Catalog  free.
Write today, Eastern School of Telegraphy. Box 50, Lebanon. Pa.

LEARN TELEGRAPHY. Positions guarantesd our telegraph
mﬂ”“tﬁ? Catalog free. Northwestern Telegraph School, Eau
"lalre, is,

CENTRAL Miszgouri farms: send for list of 200 farms In Cal-
laway County, Mo, with full description and price for each: Iu
Mlsmuri:;{ heat gruin and blue-grass county. Koontz & Palmer.
Fulton, Mo,

TEXASR I.Axn'l'l&--an or trnck farms. any size: ensy terms; free
lterature. A J. Harris. New Philadelphia, Ohio,

BEST location In Texas for small factories Is Bridgeport. the
“smnkestack and dinner bucket town:™ abundant water, cheap and
good fuel mined right here, two railroads. plenty of Inhor.  Liberal
treatment. Address Board of Trade, Bridgeport. Texas.

FORTUNES are being made in the famous Sanford Celery Delta.
A reqguest will bring wen valuahle information. Howard-Packard
l.and Co., Sanford, Fla.

LEARN WIRELESS TELEGRAPHY. Rallway and Commercial
Telegraphy. OMelal training-schools for over seventy leading rail-
ronds.  Authorized Institutes of the Wireless Companies. Main
Line and Wireless stations in all our schools. Positions assared
graduates under $150 Guaranty Bond. Catalogue free. Natlonal
Telegraph Institute, Cincinnati, 0., Philadelphin, Po., Memphls,
Tenn., Davenport, Inwa, Columbia, 8. C.. Portland, Ore.

TELEGRAIHY taught quickly. R. R. wire in school. Living
expenses cartied,  Graduates assisted, Correspondence eourse if de-

gired. Catalogue free.  Dodge's Institute of Telegraphy, 40th St.,
Yalparaizo, Ind. Established 1874.
TYPEWRITERS

—_——

BUSINESS CARDS

MECHANICAL INVESTMEXNT SECTURITIES my specialty, Ten
years practical experience as Mechanical Englneer, qualifies ma
to judge theso investments to your advantage. Wrlte for list
C. H. Kelsea, Journal Bullding, Boston, Mass.

EVERY RENGINE works better when packed with *““Eureka Pack-
ing.”” Your dealer will furnish It

- —

BLACKSMITHS

GOND BLACKEMITHS are scarce and but few learning the
trade. And the smith comes first of all easions or trades
The smith must make the tocls first for all. Be s Master Mechanic
and expert steel worker by using Toy's Treatise on new sieels ex-
plainiug how to work them., With my methods and welding com-
pounds svery_heat will be a solid weld. Also seventy-five modern,
enzy ways to oo hard jobs. Also two-colored tool-tempering charts.
Chart A explains aenealing and hardening. Chart B explains
tempering all tools to o standard. Al for One Dollar. Valuable
samples free.  Send today. W, M. Toy, Skdney, Ohio.

T WANT to eorrespond with persong who are about to buy a
high-geade typewriter, and object to paying the high prices gen-
erally asked by manufacturers amd dealers. Any make on ap-
proval. A, BE. Atchison, 4127 West 21st 8t., Chicago.

AN ARSOLUTELY NEW TYPEWRITER for sale at wholesale
rice, just from factery. Must be sold for cash to close account.

ank references. For partleulars address J. L. Parraga, Bridge-
port, Conn.

TYPEWRITERS—Every kind om the market, write today for
best bargaln you ever secured.  Shipped anywhere on  approval.
$6.00 up. Fletcher Typewriter Co., 207 N. Tth 8t., 8t. Louls, Mo,

Heal bargnins In typewriters, Write. Robert €. Rubel, Louis-
ville, Kyv.

OLIVER VISIELE TYPEWRITER BARGAIN. Fine condition:
does excellent writing. Wil sell cheap and ship on 20 days Free
Trlal. Chas. Rickart, Route 14, Hosednle, Kansas.

TYPEWRITER BARGAINS, Caligraphs, $B: Hammonds, $10;
Blickensderfers, $12; Remingtone, $15 up; Smith-FPremiers, $18 up.
All makes ¥ to W price. Get llustrated catalogus and bargain
list. Minnesots Typewriter Exchange, 317 Hennepin Ave., Minfé-
apolls, Minn.
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PRINTING

Lo GOOD WHITE ENVELOPES printed for $1.75 XXX
stock. Send cash. Hudelson Coard Printing Co., Loulslana, Mo.

GOOD FRINTING CHEAP—1,000 good white envelopes 6%,
$1.50: 1,000 good bond letterheads, $2.00; 1,000 sintements, $1.56.
Larger quantities chezper. Arnthur H. Kraug, 409 Chestput 3t.,
Milwaukee, Wis,

500 GUMMED STICKEHRS, %x2, printed to order. and sent post-
pald for 25¢. A. A, Kraus, 417 N, Chestnut Bt.. Miwaukee, Wi

100 BUSINESS CARDS, S0c; 200, T5e: 1,000, $2.25, Postpald.
Samples for stamp. Hudelson Card Printing Co., 1001 Georgia 3.,
Loulsipna, Mo,

1606 NOTE HEADS, 100 Envelopes and 100 Cards finely printed
on good stoek: and sent postpaid for $1.00.  Hobert J. Ross,
578 Front Bi., New York

ADDRESS CARDS, sll lodges embossed emblems, 100 printed
and mailed, $1.25. Phelps, Printer, Gloversville, N. ¥.

ALWAYS USE PRINTED STATIONERY when you write busi-
pess letters. We will furnish 1,000 envelopes and 1,000 note
sheots for $2.50. Other work low. Bend for free samples and
price list. Louls Fink & BSone, Printers, Sth and Chestnut,
Philadelplin. (Wo make a speclalty of out-of -town  orders, )

WIRELESS

__‘n."r']Hl-;l..EﬁH EXPERIMENTEHRSR ATTEHTIU.\'I-H you eciare 10
eave money on all the godds you buy um:i une cent stamp for
cireular. Wollf, 48 Garden 5t.. Brooklyn, N, Y.

M) NOT USE & troublesome battery and potentlameter with
a point. I have a few of the finest juckeled polnls with diagrams
and complete instructions for $L.00. This is your chanee, G. W.
Allem, €14 Jackson Ht., Syracuse, N. 1.

MECHANICAL ENGINEERS

HYDE'S TELEFHONE TROUBLES and how to ﬂ.‘lll:l them, and
manual of cost units, combined 1%0Y edition. Price 25¢ copy. Ad-
dress, Hyde & Co., 183 5th St, Milwaukee, Wis.

MONEY MAKING IDEAS, tells you how to increase your income;
how to run a mall-order business: how to sell and make your own
goods: where to gel supplies; how to advertise right, PFull of
money making schemes; priciicsl plans and formulss. 25 a year,
3 months on trial, léc, Sample 5o, A, A, Kraus, 415 E. Chestnus
B, Milwaukee, Wis. )

LIQUID BLATE, it makes cold roofs new, & pailnt: mix It your-
gelf, at 12¢ per gnllom; useful for many purpDoses; receipt $1.00,
E. Rowe, Atilebore, Maoss.

BEAUTIFUL DATSY CENTER PIECE. latest style, eollar and
el get, clover doily, jewel case and butterfly ornament: 25 valoa
for 1be; postpaid. Barretis Arl Ezxchange, Phoenizsville, Pa.

JUST THINK! Our practical, £§2.00 gelf-filling fountaln pen with
safety elasp, for only £1.00, and besides to Introduce, we send you
Free a 5100 acid proof, brilliant, BPrazilisn Diamond scarf pin,
ring or stud, with eatalogue. Hend P. (), order or bill to Wayside
Novelty (o, Dept. 14, 16 Argyle Bt., Evereit, Mass.

TOBACCTH HABIT CUREL or ne cost—Harmless, home treat-
ment. Ni-Ko Manufactioring Company, Wichla, Kansas.

HOME WORK collecting names, addresses and other Information.
Some make 5100 monthly. Instructive booklet for stamp. Informm-
Lion =ystemy, Box M, Marietia, (Mhio,

DON'T RECHARGE old dry batteries.
each, New use, Demand unlimiied.
Eleetrle Shop, Baitle Creek, Mich.

ELECTRIC INBOLES; High Grade; $1.00 per palr; You know
thelr merits; Warm & Comfortable feet GUARANTEELDY all winter:
Glve slze wanled; Men's or ladies’ ; Btrawn Mfg. Co., Iayten, Ohlo.

HAVE 50ME FUN TODAY: the Ink spot nover fails, very latest
novelty 5 ecenta: 100 vislting cards name only 25 cents: 25 return
card envelopes 25 cents, All postpeid, send stamps for somples.
¥. Arthur, 5603 Ada #t., Chicage. IIL

Bare them. Worth 1fe
Instructionas 20¢, Robinson‘s

MECHANICAL PROBLEMS S0LVED, Ideas developed to their
correet mechunical or patentable form. Unsaecessful patente and
unprofiteble  machinery re-deslgned and dmproved. Specialties:
Meritorious Toventions; Autmnatic Mackinery ; reducing Manufactur-
ing cost: Increasing factory output; Feohomical Power Plantg: Me-
chanical Eguipment: Machine Designing, drafiing. specilications,
estimates and advice. Engineering Dwept., Industrial News Bureau,
Tthaca, >, X.

HOLD ON to it, when you get ft, or your friencds wil steal It:
becpuse eversbody likes this new style scarf pin: small dagger with
genuine pearl handle.  Hend 25c  ailver. 1. Setlerstrom, 171
Babeock Si., Hartford, Conn.

HOME INCOME:—The means of creating a Home Income in a
new and practical way and book of 20 Hed Hot Business Plans for
#1. Be own master—no boss can flre you. Eastern Trading Com-
pany, Initiators, New Haven, Conn.

MISCELLANEOUS

CIGAIL SHAPED PIPES, X Ray's, Microscopic Walch Charms,
1k ce:m gach, Dennis Novelty Co., 5015 dth Ave., Brooklyn, N. Y.

MECHANICE S0AP, make your own; material can be bought ab
grocery slore and mized o minutes; reguirea no boiling;
Bundreds of pleased mechanics. Send 10c today and get formuls,
sop Formula Co., $07 Niagara 8L, Buffale, N, Y.

NVELOPES ADDRESSED from new unelrcularized letters from
aﬂhurfr the Upiled States, Mexico and Canada; §5.00 per 1.0
Heduction in price when circulsrized lista are usedd. Give us a
rpinl.  Wilsom Addressing Co., 3811 Wyoming St., st Luuiu..__Mn.

; : Y e Toe heavw kol
PON'T LOOSE your silck pin.  Send 1de sil-f.-r for heavy ao
plated goard. C. H. Anpes Mg Co., Kansas Cliy. Mo,

NEARLY 4,000 FORMULAS and trade secrets in 400 page,
coth boumd volume, only 40¢ prepaid, Worth §5.00. Satlsfaction
guaranieed, Chas. T. Bchant, eatrice, Neb.

{:{]u]}FﬂPUNDENf‘E SOLICITED with readers of “Popular Me-
chaniea" eapable of furnishing manuseript in the rough for we-
chanical books. We publish on royalty or buy outrlght, Anything

meckanieal eonsldered. Address:—The Charles . Thompson Co.,
Chicago,

SPARK COILS, all kinds., all prices, IMatinum.
Hozpital, 405 8t. Clalr Ave.. N. E. Cleveland, 0.

Epark Coll

ROYS: GIRLS: GET BUSY evenings after sehool: every lady

wanis one; costs you 2he, brings $2.25 sure, or ma back., Trog-
Httle Mfg. Co.. Neligh, Neb, ' ey ek oo
AWAKE TO OPPFORTUNITY. Better your conditions. Be jn-

formed correctly. Get in touch with NEW felds of opportinitles,
The Homeseeker, Tnvestor, Bpeeulator, Opportunity Seeker sheulid
have a Copy of Bulletln 18, Price $1.00. Free from Bombast, Alive
with Opportunily facts. Address, Continental Divide Industrinl &

Eri;e'tl'.:;lam'e Information Buresu. Columbine, Boutt County, Col=
UL

4EE WHAT I say under *“Typewriters.” Atchisom.

SROTECT YOUR LEGAL RIGHTS--On the payment of $1.00
muij-mi"L can secure from o competent lawyer & written ?ptutlun
i oany legal question, Address, J. Edwin Keves, Box 531, Seattle.
‘Wash. .
= NG CAST IRON FORMULA, Full Instructions, Brazing
Aur:?-ﬁmﬂlerﬁ. Aluminum  Castings. me money, §L00 with
samole job, M. C. Lord, M. F., Vallejo, 'al,

1 INGE, TRACINGS, RLUE PRINTS MADE from skelches,
Lie‘uﬁ‘;??u!m,(mm for catalogues, eto.  Best possible work, Hessone
shle prices.  itelma  Studics, sHpringfleld, (Mhio.

AVE CENT3 A POUND, sholesale Cereal colfes, Eﬂlﬁil_'l' pe=
pa.in.i:' ]‘;::.-' ti;'ers' family, In any locality., HRecipe, $L.O0. Cagsandra
Graesgle, 74 Union Bt., Ban Jose, Cal.

YOU" WILL BE SURPRISED how easily you con make $25.00
per week at home. You emplay others. Rend {e in stamps for post-
age and parfienlars. J. L. Parraga, Bridgepart, Conn.

SIEGE—The Intest and mnat fnteresting of board games. En-

{:}j‘ﬂ by young and old. By mail 35 eents. H, B. Irland, Racine,
.

HAIR GROWSE when our Vacuum l.:ap is used a few minules
daily. Bent on 60 days free trial, at our expense. Mo drugs or
electricity, Stops falling halr, cures dandruff. A postal brincs

illustrated booklet. Moderm Vaeoum Caw of . :
Elack, Denver, (olo. p Co., U, G561 Barclay

HOUSEHEEPERS zend 10c silver, ‘l.}’lll}rlull you how to remors

incrustations from bath tollets, W, E i
Thlengn, orey, 4855 PFulten St.,

4000 LIGHT and dark ferrets. Cataleg free. C. J. Dimick,
Rochester, hio. i

COMMERCTAL LINE, and pen

and ink d vings, H. i
Willinms, & Unjon 8i.. Le Roy, N. ¥, il ok r

WERFUL MEMOHRY ma¥ be scquired guickly. I ireren sed
mgf- fwtfl tenfold. My book eontains all known methods of re-
membering gneient, modern, sclentific, advertised, "'“”,' Eﬂfi'm?l'
pald with privilege of returning. EDWIN, Box 355, Philadeiphia,
Pa. i
a0l FIERRETS, some trained, small, mediom and large size
They hustle rats and rabbits. FPricea and book mailed free. N, B
Koepp, Hochester, O.

NEW GRAND PIAND, 12 H. P. Automoblle engine. Want
HJ‘['E'I.:’*L‘I.H”H.II lathe, motoreyele, Ulysses Fortler, &t Anne, HMinois,

LET ME MAKE yeur drawings. Designs, trocings, blueprinls,
ete, L, A. Matthews, 350 8. Olive, Los Angeles, Calif.

TANKEE ADDER—A practical device for adding and subtract-
Ing, does the work of $100 machine: sent post-paid for loe, Ouor
wonderful Whip-Top can be sent 40 ft. meross the floor or pave-
ment agnd (he more Fou whip 1t the faster it spins. Sent for 20c.
Baoth Top and Adder 25c, HBut lonk: A genuine 17-jewel, adjusied,
Waliham Wateh, in a fine gold-filled, engraved 20 yr. case, only
10,95 regular price $17.50. Get busy and write. Catalogue mailed
for o

2, Crown Jewelry & Norelty Co., Watertown, N. Y.

MACHINERY DERIGNED. TDrawlngs amd tracings made. H. W.
Teruel, 331 Arcadian Ave., Waukesha, Wis, "

NEW NAMES mall order buyers Free; trial ad 20 words, in-
Aerted In next lssue, with jolly magazine 1 vear, for 25¢, coln.
Smiles Magazine, I* B31 Bourhon &t,, New Orleans, La.

““;‘Ihg[{: ﬂlltIIEH'- EFY T..ﬂ.?il:si; hﬁ-uu!gf plnia arﬂm5 wlimrrﬂ. Enmple
=, 1 gross She; sample doz scarfs ping 25e, Es* §1.75.
JOHNSTON 0, Newport, K. 1. 5 ot

PREFERRED STOCK INVESTMENT. Learn how to earn divi-
dends on your spare money, aond commission on your gpare Lime.
Pressed steel paria welded with blow-pipe. 250 slarts you. We

want representatives everywhere. Send address for leaflet, 515
Manby Blde., Dayton, Ohila,

1LO0OK, Formula for preparation, guaranteed to enable any one
o earn $3.00 it E5.00 daily—Only 25¢, no peddling. Address
The Parker Company, Fort Muodison. Towa.

MAGIC., Send 10e silver for big catalogue. B4 pages, 600 illustra-
tions, new tricks, Hlusions. BAMBERG MAGIC CoO., 1103 Broad-
way., New York.
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Ta.0 A WEEK without capital,
reans, Liberty, Alllance, Ohio,

MARE YOI'R OWXN CUTH, mirrera, duplicators, silver and gold
i‘}i;"ﬂl- 'ﬁ-nch formula with Instructions 10¢,  Banner Supply Co.,
oline, s

GUMMED LABELS,
Catalogue furnished. Stendard Label Co.,
tlelphia, I'a. .

WAKT CIGAR BANDSEF 100 Imported elgar bapds, with 2
centerpleces, foil ail  edging, for decoratiog. puibed veu for
13 twp-cent stamps.  Thompson, Twept, 21-A, State and PBroadway,
Alllany, X, Y.

HUNTING IMM:E FOR

particulars free. (Glasa Beau-

S.000, $1.20. Engraved labels,
I11L Arch 5.,

&, 000, $3.75,
Phila-

SALE. FHenr, Wolf, Deer, Coyote, Cat,
Coon, Rabbit, and Foax Hounds, Bled Dogs. Pet, and Wateh Dogs,
Pups of all hreeds. Ferrets, Rabbitz, Pigeons. Poultry, Cattle,
Bheep, and Swine, HSend 10p for 60 page descriptive highly illus-
trated catalogue. Write for price Hst. At Penn Kennels, Dept. F.,
Heading, I"eun.

“FORR ONE DOLLAR.™ We will sell the secrel frarde formula
for making Our Famous iy Carmpet Cleaner together with the right
to manufaciure aud sell in vour territory, Be flrst in your local-
Ity. The Progress 'n., Desk MY Gothenbure, Neb,

BOTTYENTRR of different woods, with names of each,
ties Slle, 20 for The. "ti1.r K. Young, Amands, O,

HAVE YU any intriente mechanizal problemsa to solved I wou
have, et o solve them for vou at a saving of memey, tine aid
teomble.  Dheveloping inventiong to.n practical and commercinl bnsia
my specialty, Henjnmln Brownsteln, Mechanieal Epgineer and Ex-
pert Deslguer, Gundling Blig., Trentrn, No J.

NAME (OLLECTODRA" OOMPLETE GUTDE, dncluding addresses
1 name dealers aod 104 fioms whn boy nemes, 10 eents. Purltan
Bock o, Tefalo.

ROYAL PLATING OUTFIT—Xow pndd completa,

tions, metal, ete. Very reazonable. Acme Plating Co..
Harhor, Ohio.

REE BANDERSON'S A,
only 40

LOOVK, send 20 for a pockage of tropsparenl magie copying
e, A, K. Jolineon, 1500 L, #i., SBacramente. Cal.

E5.00 PER 100 pakd for mallineg elrealars pnd post earde. Stepady
work. Partleulars apd outfit, 6c Chanee Novelly Co,. Beatrice,

Neb,

BLUE PRINTS—Mission Furniture :I'rlr |-|!Hrs~. ]1trr'1r:- =I.-ti|||z OO
r parlor. Send for Hst. Qen. T. Boyee, Poonville, Mo,

LEARY TO MAKE MIKRORE,
R!u:ntl birlngs :muljlh- el dalvise,

12 warie-

Ineluding dlrec-
Ashtabula

J.000 Formulns mid Mechanleal Liigest

and make l1ig noney at  Tome,
Euple Sopply (o, Matteon, 1L

THFE XNEW LINCOLX PEXXNY Novelty Pocked Plece gand Charim,
Everrbody wants [t Poulpald 10c. - Agentz terms. The Enterprize
Co,, Dept, A, Woolner Bldg.. Penria. IIL

THREE THOUSAND PFORMULAZ. My B6R-page oolume of
recipea onid trade gecreis, eloth bound, only 400 prepald. Worth dol-
lnre,  Ratlsfaction gusranteed. SBpecial—WReturn this od and T will
Inetude 3 manths’ subseription to Mechanieal Digest. Wiley Ean-
derson, DIept. M. Ypsllanti, Mich.

SCTES0RS AND PAATE and $1.006 capital, will make wou
230,00 weekly, anywhere. Complete plan, only 25He.  Satlsfaction
guaranteed, Chas. T. Schantz, Beatrice. Neb.

BOOK S, overy kind, dirl cheap. Bchantz, Beairice, Neh.

MAGNETIEM WINS EVERY TIME.

No Jdifference what wou

want,  try it., Worth more to yoiu than all else besides. Tn-
teresting book,  10e Free for addresseas of four bLook-lovers.
Eclence Instltute, Morse, Corner Clark 21, Chicago,

IFERPETUAL LIFE POSETBLE! Send 2110 for priceless Secret
of Nature. Helentlfie well-spring of perpetual youth.  Guaraniee]
worth more than adl other treasures combined,  Partleelars gratis.
fulture Seclely, Estes Ave,, Rogers Park, 1l

“ONLY THIRTY CENTS.” Blue printa,
to make, of Alternating Current Hectifier, Storage Hatbery andl
Folarlty Indicator, Limited number of these printg at  this
figure, so write ioday. Drawlngs anmd traciogs mgde [rom rough
sketches.  John Farnworth, Hespeler, Ontarke, Can

SELLS ITSELF after first sale, ONE DOLLAR gefs you trade
secrel of real commercial value which lias never lwen made
public hefore. Taesld in liouses, offices and chuorches all the time
Bplendid seller vielding large proflis. Send ftoday and be the fiest
in the field. Joho Farnworth, Hespeler, Oniarin, Can.

with Inatrictions Liow

gimple process for solderlag
Price 25 cts. each. John Faronworth.

TWO VALUABLE FORMULAS,
glasa mnd welding lead,
Hespelor, Ontario. Can.

BEXD TEXN (ENTSE for pack of stage money, latest deslgn, make
your friends think you carey a big roll of money., DBrenton Bros..
Humillun, Can.

n'\‘h‘!!nh'\' CAN MAKE
rtehing process; price, $1:
T. M. 1kiy, Box M.

HOW T CLEAN
detally, 0 Fears expecience,
Wonsh.

GOOD CUTS
apecimeng and
Windfall, Il

CLOTHES —Naphtha, Steam or "oy Fult
I'rice, S0e, - F. W, Pattison, Everetr,

with my  slmple  =lwe
partirulars for st

CELLUTAMSIA—-IBest  subatitute for glass; sont  postpaid
where I uat sheel 20xU8, 84 renis; plece 12x20, 31 cenla;
now,  stEnips will da. Hawes Storm Frond Ous,, Coldswiter,

any-
ordler
Mich
your bowin ; travel. or da
amil make from 10 to 325 dally  sure:
Proctienl Methoids: Simple, yer
Faillure Impuessible; TIIKRE S
Hullinger's Mirror School, Frapees-

BETART A MIKHOR TACTORY In
the work in your home
100 brings bhookiet: [(XNane Froeop
Completis Guaranteed  Tesrmicetiong.
MONEY IN IT; Blart NOW,
ville, Imil.

DEDTS COLLECTELD
ington, In .

anywhere, Fldelity (redit lu.. w le:

SHAVE WITH TLEASURE—X-L-0 will give Six Montlhs'
Easy, Clean 2having, 16e, J. H. .\frl-ill!“u, Bz, Harrisboarg, Pa.

ANY FORMULA or receipt you want, 25¢ coln. L. A, Mat-

thews, 450 = (live St,, Los '|.~'|g|=h'-1. i ||.

POEME, with or wiihout musle,
ifon, GOH W, 25ih, New York

wanted for publieation. Domin-

g wavs to “start the eoln coming®”
Send ondy dte. Wiley Banderson,

MOXNEY! DOLLARS!!
Want to learn a few of them?
Yosilanti. Mich.

NORTH POLE PTZEZLE! Find the Pnle yoursell. Brlentifie.
Fostpald, 1tc nl]rFr. T, P, Adams {'o,, G246 Bo. 43th Ave., Chicagn.
FREE our new book of Mag wgie. IHI-'I E 148 RBtate 81, Chicago,

5 TREFUTL THINGSE 2530, overyoue meeds them,  Address Senior

Mfg. Cu.. Valley Falls. R T,

BE YOUR OWX RBROSE—Make 24 dafly silvering mirrors. Anp-
eie can do ihe work at heioe §n spare thme.  Write for my free
Boaklel which explains eversthing and gives successful plang of
operation. G. F. Redmomd, Dept, 8§08, Boston, Mass,

= MANTTACTURE DRY BATTERTES, great demand. lnrge profits,
Tostruetlons of  very  szimple sclentific prosess Tor 25e, Howard
Lanahes, Baih, Malne

AXY IXNTELLIGEXT FPERS0XN may earn a good fncoma eor-
responding for the newspopers. No interference with other work,
Ameriegn News Collecting System, Galeton, Pa.

MIDGET KENTRLED HANDLE Screwdriver, a pocket necessity,
10 centa. See ilustrition in Popular \:ll.-t'llarqu.s. ke 154, October
fssne,  Sterling Novelty Co., Plainfceld, XN, 1.

ATTEXTION! Complete Instructions for making Razor Sharpen-
ing Paste. 25 cents Sells readily. Targe profis, Blering
Novelty Co.. FPlalnfield, N, L

MARKE YOUR OWXN OUTS by Ackd Transfer.  Formula with
nstructions, 25, T W, Cartmill, 217 Forest, Kansas Cliy, Kan.

BEND 20 CENTH. Gel

your mame in our direclory perma-

nently and get mail from all parte of the workld. The Retlaw
Rupply, 2335 Pallon 26, Chicago. 111
“POWER DPOMEET GYMNASIUM develops chest, lungs.

throat:; health bullder; carried In pocket, used anywhore: registers
development ; wonderful instrument. Postpald 25¢ (=ilver).  Satis-
factlon or money refupded.  Oeder now,  Merit Sales ©n,, Rox
A5, Philndlelphia.

FERRET®, (OLLIES, Barred Hocks, Brown Legliorns, Toulouse
Gierse, MNelson's, Grove Cily, T,

ROOKS on
wriling, schetnes, ete.: 20 po
Buffalo.

the Mail Business. medicine, munufaciuring, ad-
catalog free. Puriton P Book (7a.,

MOUTH-Urgan Insiructor, 16 pages, e!:ht tunes, and
book, ten centz. Purltan Boeok {'g., I‘.'H?n n.

I MAKE DRAWINGE. Traclngs, Blueprints, eic. Ta,
Watervlier, N. Y.

PItY BATTERIES RENEWED cheaply,
rect schentllic method. Send ZHe for instructions,
phone 0., Lelghtons Coerners, N, L

S0ME

Ta pRan,

Tust long me new, eor-
Falrmont Tele-

PROMOTORS sheald write me for good hosiness propoaiiions,
Obed Blllman, Tatent Lawyer. (leveland, (ihio.

Y Lo pel & Hektograph that will make 1506 eoples in 10 n:.ir.:
utes: letter size, $2.04. Write Tor olreular. Heyer Duplicator o,
84 La Sallu 8t., Chicago.

THE most beautiful, rellable, and cheapest peanut vender om
the market. Send for circulay. Simplex Company, 215 MeGill
Bldg,. Washington, Ix. .

MOTION PICTURE MACHINES., Film Views, Magic Lanterns,
Hllrdes, and similar Woenders For Sale. Cotalogue Free. We al#o
Buy Maglc Machines, Films, Slides, ete. Harbach & Co., 809 Fil-
bert Btreet, Philadelphila, Pa.

BROTHER—Accidentally have discoversd root that will cure
tobaceo habit, Gladly send particulars. F. Stokes, Mohawk, Flg

"THE AD WRITER'S ASBISTANT '—RBook of 350 phrases,
headlines, siggestions, intéresling opening chapters, ench 1llusirated
with appropriate eot, malled, 25 cents. Cuts supplied. F. 8.
Adlea, T37 Urexel Bldg., Philadelphin.

WATCH FOBR FOR MECHANICS. Leather strop with a fine
solid ulckelodd emblem of your trade attached. Emblem 13 2 ming-
ature tool, and may be used as a chaln charm. Price, 25 ecents,
postpald. Apents wented In every factory., Ask for catalog.
\n.ﬂrm.ﬂ F.PHIng' l"u. A]Irnlnwn I'u

{Continued on Page 321




POPULAR MECHANICS ADVERTISING SECTION 31

JECHANICS h e
HANDBO0K I

EUSINESS

MAN'S @
-8 1gges
PLLUMBERS &

AND
FITTEF

— ND™ ®
TELF:E'E"JNE
TELECRAF l
ENGINF

HAN"
BUILDING

in the World

MARIMERS
e HANT
STEEERICAL No books in existence contain in so small space as much
I::ﬁ::ﬁp knowledge about the trades and professions of which they treat as

do the L C. S. Handbooks. They are little giant encyclopedias of practi-
cal knowledge-giving data and information that is needed in every-day work
and that is hard to find in ordinary books. As they have been written by
the best authorities in the country they are consulting experts of the highest
rank for foremen, superintendents, managers, and executives. As they are
compiled from the Courses of the International Correspondence Schools, of
Scranton, Pa., everywhere famous as the most powerful force in the world
for the promotion of ambitious men, their value to employes in subordinate
positions may be quickly realized. They are an indispensable help to quicker
and better work that will command advancement. They are printed on a
high-grade book paper in clear type, are durably and handsomely bound in
cloth with gilt titles and tops; contain on an average of 364 pages and 175 .
illustrations and are regularly sold for $1.25 each.

SPECIAL OFFER.

"l"l"l"l'"l'!"l"l"."l'".‘."f"f'..i.“ffﬁff“‘f‘.".‘

To better introduce the + International Texthook Company .

?aluc Of L C. S‘ Tcxtl RS : Box B?E*F. SCRAHTOH. FA. *

8. Traini *Ienclose______ for which please send me the books }

and L C. raining we ¢ before which I have marked X. -

will sell these books for a * —Tel. and Tel. Handbook ——Building Trades Handbook *

s 2 * _ Plumbers and Fitters" Handbook —Business Handbook :

limited time to ¢ —Mechanics' Handbook —_Mariners' Handbook :
s — FElectrical Engineer's Handbook

those sending us . s

this coupon and + Name %

» *

for each book :St. & No. B :

:'l‘c..l.s"_._';_'l"l"'fﬂ"'-.‘_.-“.""'“...'S’tﬂf!fﬁﬂfﬂiff_":

Plamgas Manidian Pamalar AFaaha sl se
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WELL DRILLING MACHINERY. Modern in every particular.
Bffeciive. durable., convenlent. Absolutely unegualed. Loomis

Machine Works, Box K, Tifln, Ohio.

CIGAR BANDS—Imported direct from Europe; entlrely differént
from American bands; 3,000 kinds, all new, stamped with real gold,
beautifully colored, Bamples, 10 eents, or 40 ceniz per 100 (no
duplicates), postpzld, including iustrated entalogue on professionnl
plate making. Order quick. XNational S2elling Co., Allentown, Pa.

TOO LATE TO CLASSIFY

MOLDE AND MATERIAL for making marbles, Profitable gift
for school boys. Outfit 75c. Whitaker & Johnson. Francearille, Tnd

“BATTER UP™" eard base ball. Full of excliement. Batting,
pliching. base sieallng intensely intervsting. I'rlce 50 centa.  Sent
on ten daoys” approval on veceipt of four cents, Fenner Goame Co..
#28 Nagbhy. Twoledn, Ohin,

POFULAR MECHANICS ADVERTISING SECTION

Safety Razor Blades §)1c
Made Sharper than New &i2:a

Exclusive process: no wearing down; double edge blades a
speciaity. Hend one dozen blades and 30c today and save T0c.
HEENEDGE C0., 611 Heenedge Building, Chicago

Agents, see our new Selling Plan

Dounbles your gales and profits. Easr to aell
onr 44 articles with one sample. Write for
particnlars and §2.00 free offor,

FAIR MFG. CO., Dept. 275, Racine, Wis.

GET YOUR GAS AXND ELECTRIC FIXTURES at wholesule
prices, and save hig money. Tut them up yoursell and save mord
money—Iit'a easy. O gel your local gas-fitter or eleciriclan to put
them up for you, and siill gsve good money, Write for our catalog
sheets pmd ses. State whether you want gas only, or combination
gas and electriec fixtures. Western Chandeller Co.. Mall Order
Department, 150 Lake 8t Chicagn.
CACHOO—({blow a little In the alr and @

A harmless and amusing joke. Sample lic; $0c doa
190 Thateher Plpee, Decatur. 10

everyhody will Bneege, )
IMercy Ewing.

LEARN TELEGRAPHY

TELEGRAFPH OFPERATORS and beginners wintel everywhers, Super.
intendent of Telegraph will qualify yon persomally by Home
Instruction in few months and guarnntes to teach your antll cam
petent and ploced in Operator’s position paving 875-2150 mont mll'
Complete Telegraph Instruments and porition furnished free
15,000 Operators required. Address. Telegraph Su perintendent,
415 Bush Temple, Chivapgo,

An Interesting Mechanical Book

FOR EVERY BOY

Just the Book for the Boy Who Likes to Make Things During His Spare Moments

Instructive—Practical
Contents:

HOW TO MAKE

Auto, Bor's Hand Power

Baggage Carrier for Bicyeles

Barrel Bout

Bell Tent

Bindar for Popoler Mechanles

Boot-Blacking Oubinet

Burglar Alarm, Simple

Burglar Alarm, Novol |

Olocks, “Antigue," from ap-to-daie Ma-
terials

Devices for Winter SBports

Dumb-Bells

Mechanics
for Young'

America
Zi’:% A Book| TT

for Boys e

.@j- _Vﬁ
| How to Build

Rarnd Bmamte
EDATE, WATER MOTURS. WINT MILLE, SEARCHLIGET,

Easel ELECTIONC DURGLAR ALARM, JCK BOAT, WATER

. BICTCLE CARINH, CAMPS. CLOCKS FISE
Electric Furnace Hegulator l ING TACKLE, MITES, DMITATION
Electric Piano STIXEY CAR LINE, ETC

Fire Alarm, Bimple [ The Dirsctions
Fishing Tackle, Your Own ure Plai |
Hammock ; Complete =l l’:-.!J
Hectograph ; g R —--_—__S\l" :
Kites of Mauy Kinda — Epin e J——

Lead Oannon
Paper Bout

PRICE 25 CENTS

Paper Balloons

HOW TO BUILD
Rubber Stampa

Camps, Temporary

Bailomobile f}:_'!l-milﬁg f'll;r“i.ﬂﬂ““t
: JECIELO Hngine

Bearchlight. Bmall Ioe Hoat

Bteam Turhine, Minature Merry-go-Round

Telegraph Instrument and Buzzer Maodel Yooht

Htreet OQar Line, Imitation

Water Whaeel

Water Bicycle

Water Motors

Water Tolescop:

Windmill, Minature

Windmill of One or Two Porse-Power
Wind Propeller

Toy Battery Motor Lift a 10 1b. Weight
Trap for Babbite, Hata and Mice
Turbine Engine

Turbine, Yerr Simple

Vehicla, Propelling

Ventriloquist, Mechanical

Ing Machine

Wond-Turning Lathe Out of an Old Sew-

|| Contents:

Articles and Ornaments, Usefnl, Made
From Old Bicvele Parin

Bell, Ringivg o, by Touching a Gas Jet

Burglur Alarm, Naovel

Camern, Proctical, for Fifry Centa

Oats, How to Rid Your Yard of

Clock Dial, Lettering

Clock, Tee for an Old

Coasting Sleds, Chair Sleigha, Tobogean
Slides and Skis

Dey Batteries, Henewing

Dry Batteries, Renewing O1d

Electric Bat Exterminator

Electrie Alarm That Rings a Bell and
Turns on a Light

Electrie Motor, Novel

| Electric Motor, Another

Enasmeling a Bicyele Frame

| Gas=light. To Licght Without Matches

'How to Sen Through Your Hand

| Jug Fishing

|l:!rnum-.=ut.u.1 Tron Work, How to Do

| Ornamental Metal Guards for Open Fire-
places

Photographing From a Captive Balloon

Power of Small Ooils for Sending Wire.
less Messages

| Railroad, How a Boy Built a1 Complate
Miniatore

| Small Battery Motor, Heversing

Stalns How to Remove from Marble

Tenta, Weatherproofing for

Things®a Boy Can Make Out of Old Bi-
cycle Parts

Water OQandlestick

X-Ray Exporiment, Simpde

77 ARTICLES—100 PAGES—170 ILLUSTRATIONS
“Written So You Can Understand It"

PRICE 25 CENTS POSTPAID

For 5Sale by All Newsdealers or Can Be Ordered Direct From the Publishers

POPULAR MECHANICS CO., 225 wasnington swreet,. CHICAGO
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Household Bills Paid

Prudential

Newest
Monthly

Income

Policy

137
Send this

coupon for

full particu-
lars and cost.

For $...........na Month
with Cash Payment at Death

Nmﬂ‘-----------1-.-----1---.

The Prudential Insurance Company

of America
Incorporated as a Stock Company by the State of New Jersey
JOHN F. DRYDEN, Presideat Home Office, Newark, N. J.

You Need This Policy Whether You Are Now Insured or Not

Please Mention Popular Mechanics
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The Successful Man

(] There was a time when men just happened to be successful.
Opportunity came their way and took them along with it.

(] Times have changed.

it 1s a result.

Now-a-days, success is not an accident;

@ Business and Engineering enterprises have become so complex that corporations
must have experts to handle them——trained men must be at the head of every

department.

¢ Are you working toward the head in your chosen occupation? Are you getting the
training that will entitle you to the management of your department when the oppor-

tunity arrives?

@ The American School, with its thirteen years of experience, with its modern and
thorough system of teaching by mail, will qualify you in the higher branches of either

FREE INFORMATION COUPON

American School of Correspondence,

Please send me your Buﬂ:l.m and advise me how | can
qualify for position markui L 5

. .Buuk-hehtr
.. Stenographer
s Accountant
.-+ -Cost Accountant

ity -Eiut.hE-'l::.ElluE:;intﬂ
cal Engineer

.8 s
C,:rSf'd Public Acc't 4-4-5mi'ttr:r Engineer

.. Auditor ...9team Engineer
. .Business Manager «++.Fire Insurance Eng'r
Commercial Law ..College Preparatory

OCCUPATION .
l{l-'upu]ur Huuhanma Il-D‘EI']

business or engineering professions—will
give you the training that will enable you to
force your way to success.

q Don’t be an average man at an average
salary. Getinto the class of successful men.

q If you will fill in and mail the coupon, we will
tell you how you can realize your ambitions.

€] The coupon will bring complete information
by mail—not an agent. We do not employ
representatives or collectors.

We Help Men Help Themselves

American School of Correspondence
CHICAGO, U. 5. A.

Please Mention Popular Wechanics
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Method of Supporting the Structure

RAILROAD CONSTRUCTION AT JERSEY CITY

The Erie railroad is constructing an ing under the public streets encoun-
open cut through Bergen Hill (tunnel- tered), at Jersey City, N. J., so as to



GRS

relieve the traffic through the double-
track tunnel now existing through the
same hill. The open cut will be used
for passenger traffic only, while the old
tunnel will be used exclusively for
freight traffic. At the point of tunnel-
ing under Central ave., the finished
crown of arch of tunnel comes within
a foot or two of top of solid rock
and it was decided to work this cross-
ing by an open cut, arching over the
street and back-filling afterwards.
There is an elevated trolley road along
Central ave., operating very heavy
loads, which had to be taken care of.
The accompanying illustration shows
the method of supporting this struc-

POPULAR MECHANICS

ture. It will be noticed that in addi-
tion to supporting the structure, the
trusses carry a 36-in. water main, and
a 24-by 24-in. box sewer, and gas pipe.
The regular street traffic will be car-
ried upon the -bottom chords.

The pile of dirt beyvond the trusses,
nearly half-filling the cut, is to be used
in the back-filling, when the arch is
completed.

Work was carried on continuously,
day and night. The construction has
been unusually dangerous, nearly 100
lives having been sacrificed since the
work started due to premature blasts
and loosened rocks falling upon the
workmen below.

FOOT RACES FOR THE BLIND

An athletic idea is being carried out
at one of the large blind schools in
England that is worthy of being copied

1
g .

IR S R

Courtesy London I1lus, News
Blind Boys in 100-Yd. Dash
in all such institutions in this country.
A running track is provided upon which
the afflicted boys enjoy running races
almost as much as do their more

favored brothers in other schools. The
record for the 100-yd. dash at this
school is 10 4/5 seconds, which is very
remarkable time when all is considered.

The runners being blind necessitates
the stretching of wire cables the full
length of the track. On these are rings
large enough to run easily, and to these
rings are attached short chains with
handles. The runners each hold a
handle on a separate cable and are thus
able to keep the exact course. The
finishing tape is a fringe of cords sim-
ilar to those hung above railroad tracks
to warn trainmen that a bridge is being
approached, and when the runners
strike these they know the race is
finished. . Although blind, the boys
know whether or not they are winning
by the sounds made by their rivals, this
adding to the zest of the sport.

THE TRIBUTE TO HARRIMAN

As a tribute to one of the greatest
railroad men the world has ever
known, railroad trains, steamships, and
telegraph and telephone lines stopped
activity for periods ranging from one
to five minutes during the funeral ser-
vice of Edward H. Harriman. Through
and local passenger trains on all the
lines controlled by him stopped for
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Conrtesy Bnhurn. L-und-m

A Great Trench Separates Animals from Spectators

five minutes; suburban, freight, and
switching trains stopped for two min-
utes; telegraph instruments were silent
one minute, and telephone calls re-
mained unanswered for the same
period. Steamships of the system in
the Pacific stopped their engines for
one minute, a longer time being impos-
sible Dbecause the ships would lose
steerage-way with loss of propulsion.

A four-year-old girl, accompanied
by her parents, recently mounted on
foot to the top of Nevada Falls, a
height of 3,000 ft. above the valley.

LIONS IN BARLESS MENAGERIE

The collection of wild beasts at the
exhibition at Shepard’s Dush, London,
is arranged in a manner unrivaled in
any country, and the result is as start-
ling as it is pleasing. One sees the
animals roaming about unchained and
unbarred in a background suited to
them. There is really a great trench
separating animals and spectators, but
this is at first hardly realized, because
of the absence of anything to break the
vision. The illustration shows the
lions in natural surroundings.
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“PERPETUAL MOTION” AD-
VERTISING NOVELTY

Thousands of people have watched
this presumed perpetual motion ma-
chine whirl in store windows where

Motion Machine That Interests the Public

it has been displayed as a means of
drawing attention, but none of them so
far have guessed what makes it go.
Nothing like a wire, magnet, or motor
can be found anywhere about it, yet
the glass balls keep revolving, cease-
lessly, day and night. To prove per-
fect insulation from outside forces the
glass balls revolve on a glass axle
under a glass bell, on a glass plate, sup-
ported by wine glasses, but the in-
ventor is an electrician.

BALDWIN BREAKS DIRIGIBLE
HEIGHT RECORD

Captain Baldwin, bailder of the T,
S. army dirigible airship, broke the
world’s record for height of flight in
dirigibles by flving to an altitude of
3,500 ft. while testing the airship he
used during the Hudson-Fulton expo-

POPULAR MECHANICS

sition. The great height reached,
which is claimed to be 500 ft. higher
than Count Zeppelin's record, was not
intended at the start, but he found the
wind sufficiently strong at an altitude
of 1,500 ft. to force him to go higher or
give up the flight. At an altitude of
2,000 ft. the wind was also too turbu-
lent, therefore he rose to an altitude of
3,500 ft., where he found a steady cur-
rent of air. At this altitude he carried
on a series of maneuvers at a speed of
more than 25 miles an hour. The
flight occurred at Worcester, Mass.

TWO 820-FT. STEAMSHIPS
UNDER CONSTRUCTION

When the “Lusitania™ and her sister
ship slipped from the ways into the
water the world felt that it had reason
on its side in believing that the limit
of great ships had been reached, but
so the world has felt every time a larger
ship has been launched, only to find
itself mistaken in the course of a short
time.

The two latest, and for the time be-
ing ‘“greatest,” trans-Atlantic liners
under construction are the “Olympic”
and “Titanic” of the White Star line.
These huge ships are to be 890 ft. in
length, 92 ft. in beam, and 64 ft. in
depth. From the keel to the roof of the
pilot house they will have a height of
105 ft. The freeboard at the bow will
be 52 ft.,, a height that would seem
sufficient to overtop the spray of the
largest waves,

Several years ago this magazine pre-
dicted that trans-Atlantic liners would
reach a length of 1,000 ft., and this, at
that time startling prophecy, is being
graphically fulfilled. The “Lusitania”
is 760 ft. long, 240 ft. less than the 1,000,
The “Olympic” and “Titanic™ are only
110 ft, less, and no one today can deny
that the next great advance in size may
exceed the 1,000 mark.

The illustration accompanying this
article is a sectional view of the new
ships showing three interesting fea-
tures. These are the swimming pool,
the squash racquet court, and the
gvmnasium,
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MOVING PICTURES OF
CHIMNEY COLLAPSE

These active photographs were taken
just before and while a 135-ft. brick
smokestack was being demolished at
Lafayette, Ind., and are exceptionally
good.

The stack, which was part of a heat-
ing and power plant, was condemned
as unsafe, and it was decided that the
best way to demolish it was to cut it
from under, in somewhat the same
manner that a giant tree is felled. The
direction for the stack to fall was first
determined and then several bricks
were iaken out at a point just above
the s¢uare base. In the opening thus
made was wedged an oil-soaked block

-
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NORWEGIAN WOOD FLOUR

Wood flour, or pulverized wood,
manufactured in Norway and used in
the manufacture of dynamite and lino-
lenm, is, according to U. S. Consul
Bordewich, an article distinct from
wood pulp and cellulose. It is made
of sawdust from spruce or pine logs,
bought from the proprietors of mills.
It is first kiln-dried arnd then ground
between millstones, in about the same
manner as wheat flour. It is then
passed through the hopper of a vibrat-
ing sieve, built o the principle of a
fanning mill. This sieve is provided
with cloth-covered sides, through which
the mass must pass. Some idea of the
fineness of the wood flour is gained

-—
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Preparing the Collapse

of woord, then more hricks were re-
moved and more oil-soaked blocks
were wedged in until the opening ex-
tended a little more than half way
around the stack. Lighter wood, also
drenched in oil, was piled around the
blocks, a block and tackle was made
fast to the top of the stack, and the
saturated wood was ignited. When the
blocks had burned almost through, the
stack. directed by the pressure on the
tackle. fell in the direction planned.

The illustrations show how- the work
was done and the first and second
stages of the fall.

The value of eggs exported from Ire-
fand annually is $20.000,000.

First Stage of Fall

s —

o ey e ————

Secona Stage of Fall

from the fact that the cloth has from
2,500 to 4,000 meshes, or holes, to the
square inch.

FLYING-MACHINE FLAPS ITS
PLANES

That the dream of the ancients was
not such a bad idea after all, Prof. H.
L. Twining, of the Polytechnic High
School in Los Angeles, is trying to
prove with a flying-machine that flaps
its wings as does a bird. His machine
consists of a pair of great wings, care-
fully modeled after those of an eagle,
measuring 27 ft. from tip to tip, at-
tached to a frame of bicycle tubing.
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Two Positions of the Wings of Prof. Twining's Machine

The weight of the entire machine,
minus an engine, is 100 Ib., and the
wings have a sweep of 15 ft.

Many inventors have endeavored to
fly with wings, but according to Prof.
Twining they have overlooked the fun-
damental principles of bird flight.

“The trouble with machines that
have previously been modeled after
birds was that it was not considered
essential to have the wings attached

SR

only by the forward edges and above
the center of gravity. When the wings
are attached all the way across they are
not able to perform the work that is
done by the wings of real birds. The
power must also be applied very close
to the body, so that with a slight move-
ment the wings may be given a great
sweep. The upstroke of the wings is
another important feature of bird flight
that has been previously ignored.”
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CENTURIES OF ARCTIC EX-
PLORATION

Arctic Sea First Entered About 875 A. D.—First Great Explorations Were 1o Discover Northwest
Passage Around America to India—Pole Did Not Become a Serious Goal to
Explorers Until 1850—More Than 750 Lives Lost Since 1550—
Idea That Garden of Eden May Have Been at Pole.

[Editer's Note—Mention of Cook and Peary's announcements that their attempts to reach the pole were successful will

be found in the last few pages of this issue.]

The announcements, coming rapidly
one after the other, that two men, in
separate Ehp{!dltlﬂﬂh. had succeeded in
reaching the North Pole has turned all
eves toward the frozen north and
raised a world-wide controversy the ex-
tent of which has no parallel in scien-
tific circles. Put while this is pro-
gressing with more or less bitterness
it is interesting to turn back through

to the explorers themselves it has
meant achievement and a place in his-
tory.

The Arctic Sea was first entered by
Other, a Norwegian, who sailed to the
north coast of Russia about 850 and
made a report of his voyvage to King
Alfred. About 1001 the west coast of
(Greenland was colonized by the Ice-
lander, Erik the Red. No further prog-

LIST OF LIVES LOST IN NORTH POLE EXPEDITIONS
Year Explorer Lost Yesr Explorer Lost
16583—8ir Hugh Willoughby.. ...... a2 1821-=Parry, second voyage .......... ki
16564—Richard Cancellor [ .. B 1826—Franklin, second voyage ....... 4
1578—38ir Martin Frobisher. . . ...... .. 40 lag0—Jobn Buss .........coc0ciiinnan, 4
1686—Capt. Davis ........cov0nrennna 14 1838—Peaase and Simpson............. 5
1504—Barents . .......... .00 chanan. 35 1845—Franklin, third voyape......... 135
1606—]Jobn Knight .. ..., ............. 3 1848—]. C. Ross, search expedition... 1
1607—Henry Hudson ................ 10 1840—MNorth Star expedition....._ .... 5
1618—8ir Thomas Button............. 14 1849—Plover and Herald............. 3
1619—Jens Munk .............. cnu0u.n 62 1B63—Rae ........covimvrnrinrrnnenan 6
1631—Thomas James ................. 14 1853—Kane expedition PO, |
1633—Isie of Jan Mayen settlers...... T 1860—Isaac Hayes .................. 1
1634—Isle of Jan Maytn settlers. ... .. 7 1860—Hall, first vovage ..._... ...... 2
1648—Deshneff ...................... T0 1864—Hazall, second vovage ........... 3
1718—]James I{mght ................. 50 1870—Hall, last voyage 2
1788—Bering .............cciiiivannn 10 1872—Pegetthoff .. ...... G R . |
1785—Pronchistcheff .. .. ... ... ... ... 2 1872—B. Leigh 8mith ... . _. .. ._... 2
1Tab—Tassindng . .......ccviciiinninns 53 1876—English expedition ... ......... 4
1739—Charlton Laptier .........0.00.. 12 1678—Jeanette (De Long) ........... 23
1T48—Bering ....... ... iiirnnans a1 1881—Greely . ... .. cvviiieiinn.. 20
1773—Lord Mulgrave ..._............ 8 1896—Andree (ballocon) ... ..., ....,. 3
1776=—Capt. Cook ... ................. 4 1900—Abruzzi ..... .. ................ 2
1818—Parry, frst voyage............. 1 ——
1819—Franklin, first vovage ......... 2 Total. ..ot iavvniani i J 758

the pages of history and review in a ress was made in Arctic exploration

superficial way the struggles through
the frozen north that have led, step by
step, to the present climax, It i1s a story
of great hardships, of many deaths,
and of great achievements. Success has
not meant benefits shared by the whole
world as by explorations in the warmer,
more livable parts of the world: it has
not meant new nations and colonies to
which overcrowded Europe could send
its overflow to build homes and for-
tunes; it has meant nothing more to
the world as a whole than knowledge
of already pretty well proven facts, but

until 1553 when Sir Hugh Willoughby
sighted Novaya Zemlya. His party lost
i2 persons, the first great loss on rec-
ord in the frozen north. The list of
deaths running down through the vears
from this date to 1900, and totaling 755
m all, are shown in the table accom-
panying this article.

The search for the Northwest pas-
sage around America was commenced
when Sebastian Cabot was commis-
sioned in 1517 by Henry VIII to find
such a passage, and from that time on-
ward it became a favorite project with
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explorers.  Frobisher, Davis, Hudson,
Bylot, Paffin, and others, successively
engaged in the enterprise, almost every
attempt adding deaths to the steadily
growing list.

Then after a lapse of nearly two cen-
turies the record of Arctic research was
taken up by such men as Ross and
Parry, followed by Sir John Franklin
in 1819, 1825, and 1845. This last expe-
dition of Franklin will go down in the
annals of Arctic exploration as the most
disastrous. He set sail in May, 1845,
in command of the “Erebus” and “Ter-
ror.” On July 26 the ships were seen
in lat, 74° 48" N., after which no fur-
ther intelligence concerning them was
received. Not until the beginning of
1847 was serious apprehension enter-
tained regarding the expedition, then
fcllowed several years in which expedi-
ticin after expedition was sent out by
both England and America to find trace
of nim, Among them were those of
Richardson and Ray by land, 1847; of
Moore, 1848-1852; Kellet, 1848-1850:
Shedden, 1848- 181[! Sir James Ross,
1848-1849 ; Austin Emd Ormaney, 1850-
1851 ; Penny, 1830-1851; and MacClure,
1850. To MacClure fell the honor of
ascertaining the existence of the long-
sought-for Northwest passage, but he
found no trace of Iranklin. Many
other expeditions were sent out be-
tween 1850 and 1855, but MacClintock,
1857-1859, was the first to set all doubts
at rest regarding the fate of Franklin
and his party. IHe established the fact
that all had died in 1847, and the list
of 404 deaths was enlarged to 5390,

It was not until after the middle of
the Nineteenth century that the Pole
became a serious goal for arctic ex-
plorers. The Germans sent out their
first expedition in 1868 under Capt.
Koldeway. In 1872 an Austrian expe-
dition discovered Franz-Joseph land,
and in 1875 England reached lat. 83°
20" N. Of later expeditions is that of
Lieut. De Long, which suffered a loss
of 23 men in 1878 in an attempt to ex-
plore the Arctic Sea through Bering
Strzit, and that of Sir C. Young, who
went in search of De Long in 1881 and
lost several men.
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Then America started seriously to
try to reach the Pole. In 1881 an ex-
pedition was sent out under the com-
mand of Lieut. Greely. He established
a new record by reaching lat. 83° 247,

EeEaERARTGLE
JE&

Showing Relative Buccess of Expeditions

but suffered greatly from famine, los-
ing 20 out of 26 men. In 1892 Peary
made his first demand for fame, tracing
the Greenland coast to lat. 82°. In 1895
Nansen reached the furthest point
north attained up to that time, 86° 33/,
or only 260 statute miles from the cov-
eted goal. His record was beaten in
1900 by the Duke of the Abruzzi expe-
dition, which reached 86° 33’. In 1904
Peary reached lat. 87° 67, or within 200
statute miles of the Pole.

The only sertous balloon attempt
ever made to reach the Pole was that
of Andree, a Norwegian, in 1897, and
that undoubtedly ended fatally. He left
Dane's Island, rﬁ1:.-;1tzhnerg»f:n, in a bal-
loon having a capacity of 170,000 cu. ft.
He estimated that he could reach the
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Pole in six days, provided a constant
and favorable wind was blowing. Two
days after he departed a message was
received by carrier pigeon saying that
the balloon had reached lat. 82° 2/,
and was still making good progress.
This was the last heard of the party of
three, and a year later Eskimos brought
into Hudson Bay pieces of cordage
and basket work which are supposed to
have belonged to the balloon.

The Pole, for which all this hardship
has been borne is, with the South Pole,
one of the most unique spots on the
globe. The explorer standing there
would know no north, east, or west—
every direction he turned would be
south, while his weight would be
greater than on any other part of the
earth, and he would be more than 20
miles nearer the earth’s center than if
he stood at the equator. He would see
the sun rise and set but once each year,
and half the stars he would see steadily
for six months, while the other half he
could never see.

Some time ago the theory was ad-
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vanced by scientific men that the Gar-
den of Eden, the first habitation of
man, was somewhere in the region of
the Pole. Geologists believe that the
earth was originally a huge molten
mass, and that the cooling process was
more rapid at the poles than anywhere
else. Hence the two extremities would
have been the first parts of the earth’s
surface to sustain animal life, It was
argued that as the earth gradually
cooled and became habitable man mi-
grated southward, and that after the
lapse of many centuries the cold at the
poles was too extreme for life,

As far north as man has been able
to make exhaustive research the bones
of prehistoric mammals have been
found. The remains of mastodons
have been found imbedded in the ice
in Siberia and Alaska, furnishing proof
that at some time these animals ranged
over the regions of the far north, while
the wvast coal fields of Spitzbe:gen
show that sometime in ages past rank
vegetation must have existed where but
little can exist today.

INSTRUMENT WITH WHICH PEARY AND COOK
TOOK OBSERVATIONS.

The sextant, the instrument which
Peary and Cook used to take observa-
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Sextant Used in Polar Exploration

tions during their dashes to the North
Pole, is small enough to be conven-

iently held in the hand, and is equally
well adapted for measuring the altitude
of celestial objects, in order to obtain
the latitude and local time, as it is for
measuring the angle between the moon
and sun, or the moon and a fixed star
to ascertain the longitude.

It is called a sextant because the
measure is recorded on an arc of 60
degrees, one-sixth of a circle. It con-
sists of a frame, usually of metal, stif-
fened by cross braces, and the arc at
the bottom of the frame is marked off
with double the number of degrees
actually measured. This is done be-
cause the fixed and movable glasses at-
tached to the instrument give a double
reflection of the objects observed and
thus form an angle with reference to
each other equal to only half the angu-
lar distance between such objects, one
of which is seen directly and the other

»
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by reflection. The arc of 120 degrees
thus records the actual angle.

Midway on the frame on one side is
a telescope, and opposite, on the other
leg of the frame, is a glass, transparent
in the upper half and silvered in the
lower half. Both the telescope, which
is A in the illustration, and the glass,
designated as B, are firmly attached to
the frame. At the top of the frame is a
mirror, C, which is movable by means
of an arm. D, to which it is fastened.
C is called the index glass and the arm,
D, revinves around it. The instrument
which the explorer in the illustration
has the thumb of his left hand against,
marked E, is a shifting scale for mak-
ing fractional measurements.

The observer takes the instrument in
his Fand and holds the telescope hori-
zontally. Looking through the tele-
scope, he may see the horizon through
the transparent surface of the glass L.
Then, if wishing to bring the sun inta
line, he manipulates the mirror C as a
child handles a bit of looking-glass for
the purpose of catching the sun’s glare
and throwing it into the eves of a com-
panion. He turns the arm D until this
mirror catches its reflection and throws
it back to the silvered surface of the
glass B. When the sun is thus made
to coincide with the horizon, the sec-
tion of the graduated arc over which
the arm D has passed indicates the
measure of the angle in degrees, which
is exactly determined by the movable
iractional scale or vernier.

Arabian astronomers are credited
with having used a sextant as far back
as the vear 995. The modern instru-
ment was invented independently
about 1730 by Thomas Godfrey of Phil-
adelphia and Captain Hadley of the
British navy.

50-TON BOULDER DROPS ON
TRACK FROM MOUNTAIN

The 50-ton rock shown in this illus-
tration rolled from a mountain top near
Huntington, Mass., and landed square-
ly in the center of the track of an
electric railway company. Traffic had
to be discontinued an entire day while

§0-Ton Boulder Blocking Tracks—After It Was
Blasted

the boulder was being blasted away.
The illustrations show the rock before
and after being blasted.

ONE MAN HOOKS 14,000
CODFISH

Codfishing is done with hand lines,
and every fish caught has to be hooked
and hauled into the fishing boat, yet
Matt Tistil, a member of the crew of
the codfishing schooner “Otillie Fjord”,
caught 14,000 codfish and numbers of
other fish during the last season in Ber-
ing Sea. By this catch, which would
weigh about 56,000 1b. in white meat,
Tistil won the envied title of the
catcher of the most fish during the sea-
son in question, and about $£400 in pay.
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IRIDIUM IN PEN POINTS

Unaffected by acids and second only
in hardness to the diamond, iridium, a

Fusing Gold Around Iridium Pen Points

metal that is brought from the Ural
mountains on the borders of Asiatic
Russia, and valued at $1,500 a pound,
is used by fountain pen manufacturers
to add to the {lczibility and non-corrod-
ing qualities of gold an almost inde-
structible wearing surface,

So delicate is the process of attach-
ing the tiny particles, small as a pin
point for each pen point, that only the
highest skilled labor can be employed
at the task. After the blank shape of
the pen has been punched out from the
gold, a notch is ground in the point,
and this notch is just large enough to
receive the small particle of iridium,
v hich must be fused with the gold.

POPULAR MECHANICS

The placing of the iridium upon the
notched point is accomplished with a
small metal instrument which puts it
in position and holds it there with the
help of a solution of water and borax
until it has been thoroughly fused with
the gold.

The fusing is done with a bImv-plpc
as is shown in the illustration. This
does not melt the iridium, but fuses
the gold about it so as to hold it in
position, Iridium itself will not melt at
a lower temperature than 3,542 deg. I-.,
consequently, the heat available from
the blow-pipe would not be sufficient.
After the fusing, the pen point is
ground into proper form for use.

LEFEBVRE KILLED BY WRIGHT
AEROPLANE

The Wright aeroplanes, as well as
holding many records for aerial flights,
now hold, through the dcath of the
French aviator, Lefcbvre, in Septem-
ber, the record of deaths:—Lieut. Seli-
ridge, flying with Orville Wright, and
Lefebvre, flying in one of the French-
made machines of the Wright modcl,
are really the only two noted and ac-
complished acrial experts killed by
heavier-than-air machines since such
flight became an accomplished fact.

M. Lefebvre’s death was due to his
testing out of one of the French com-
pany’s Wright machines at Juvisy.
The wind was light, not more than
eight miles an hour, and the machine
apparently in perfect condition, but it
had not been in the air two minutes,
when, to the horror of the few present,
it dived to the ground from its height
of about 30 ft. Lefebvre was found
among the wreckage on his back, his
feet agamqt the motor, and his head
under a mass of broken wood. He was
unconscious and died a short time
after.

The killed aviator was 29 vears old,
and taught himself to fly the Wright
machine in Holland. At the Rheims
aviation meeting he came in fourth in
the International cup race, won by
Curtiss, and won second prize in the
passenger race,
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RUINS OF OSAKA’S GREAT FIRE

Later details of the great fire in The fire started in a small building
Osaka, Japan, give the number of that was the home and factory of a
buildings destroyed as 11,365 ; the num-  knitted-goods maker., The household

- i
i
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Ruins of the Higher Commercial School, Dojima, Osaka, and of the Kwaiseli Hospital

ber of deaths, 12; the loss of insured consisted of a family of four and two
property, $2500,000; and the unin- male operators. About 4 o’clock in the
sured loss as several millions more. morning of July 31, a lighted lamp,
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Devastation at the Shijimigawa

hanging over a tin of kerosene oil, fell
into this inflammable material, which
ignited a number of Japanese paper
umbrellas on the shelf above. The
wind was blowing a gale and the fire
soon spread beyond control.

The fire is the seventh serious one
in the history of Osaka. In 1666 a fire
destroyed 10,000 buildings, followed
by a fire in 1724 which devastated the

most important parts of the city. In
1834 some 20,000 houses were burned
to the ground. The next great con-
flagration broke out in 1838, during
the insurrection of Oshio Heihachiro.
It lasted 38 hours and involved 18,000
buildings. In 1846 a vast area was
again destroyed. The last fire of any
magnitude previous to the present fire
occurred 1n 1890, destroying some 3,000
buildings.

The present fire makes many oppor-
tunities for improvement in Osaka. A
main avenue T2 to 90 ft, wide is being
constructed from the Fushin-machi
strcet railway station to the section
where the fire originated, a distance of
two miles, and from this will run sev-
eral new streets 30 to 48 ft. wide. It
is also proposed to fill up the creek
known as Shijimigawa with debris such
as burnt tile, earth, etc., thus convert-
ing much new land. Public parks are
to be laid out in sections of the devas-
tated district formerly densely popu-
lated.

RUBBER-TANNED LEATHER

A syndicate has established a fac-
tory in London for the manufacture of
a new form of rubber-tanned leather,
for which a great future i1s claimed. The
leather is submitted to a tanning pro-

Heap of Ruins in Kamifukushima District
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cess of the chrome variety. This pre-
serves it and then a rubber solution is
worked into the interstices, rendering
the hide thoroughly waterproof.

The elasticity of the rubber permits
of perfect flexibility and extraordinary
toughness, especially of rabbit, goat,
and sheepskins. Tests have been made
with the new leather for automobile
tires, soles for boots and shoes, ma-
chine belting, miners’ boots, and many
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' STRENGTHENING TONE AND
VOLUME BY HORN
ATTACHMENT

The idea of strengthening the tone
and volume of music from a stringed
instrument by attaching a horn is not
altogether new, but the method here
employed, the ivention of an English
musician, has many new features. In
the first place, compressed air is util-

Horn Attachment for Stringed Instruments

other articles. It is claimed that to
puncture the leather is almost an im-
possibility, while the rubber makes it
much  more resilient than ordinary
leather. ;

A sum of $1,250,000 left by Henry
Barnato is te be used for building and
endowing an institution for cancer suf-
ferers in London.

ized in its operation, and in the sec-
ond, it can be attached to any instru-
ment, When applied to the ’cello, as
shown in the illustration, the valve
is connected by a rod of aluminum to
the instrument, and the compressed air
passing through the valve is caused to
vibrate by the vibration of the strings
being played upon, thus producing a
sound identical with that of the in-



558

strument itself, but much richer in
tone and volume.

DO DOGS CLIMB TREES?

The canine whose portrait is here
shown resides in Butte, Mont.,, and is

Dog Enjoys This Trick

very popular for his climbing procliv-
ities. He is owned by the leader of a
theater orchestra, rejoices in the name
of “Deuce,” from wearing two natural
black spots, and is kept running up a
telephone pole or the sides of a building
most of his time, for which amusement
he is very eager. The cross in the pic-
ture shows where his burden was
placed, a distance by actual measure-
ment of 6 ft., § in. above the sidewalk,
nearly, if not quite, his record climb.
He usually takes a start of about 15
ft., shoots up the pole or building, grabs
his target and falls sidewise, alighting
on all fours every time.—Photo by W.
A. Billings.
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PUMICE STONE RAILROAD
TIES

Experiments carried out by Lewis
E. Aubury, state mineralogist of Cali-
fornia, lead him to believe that rail-
road ties made of crushed pumice stone
are far superior to the concrete ties
now supplanting wooden ties on many
European railroads and experimentally
on the Pennsylvania railroad in this
country.

The crushed pumice stone makes the
ties as light as wood, according to the
mineralogist, and is sufficiently strong,
when properly reinforced, to meet the
requirements. Ties of the same size
weigh only half that of concrete.

“The experiments with the pumice
stone,” says Prof. Aubury, “demon-
strate the fitness of the material for the
manufacture of telegraph and tele-
phone prles of sufficient lightness and
strength 1o: all purposes. As pumice
stone is light enough to readily float
upon water it may also be used for the
construction of boats. Concrete is be-
ing used for this purpose quite exten-
sively in Italy, and pumice stone has
the same durability with the added ad-
vantage of lightness.”

BLIND HUNTER SHOOTS
RABBITS

A newspaper of Brazil, Ind., with
seemingly the best authority, publishes
an interesting article concerning a
blind German inmate of an Indiana
poorhouse who goes hunting with a
revolver and seldom f{fails to return
without game,

The game is always rabbits, and the
way the blind hunter shoots them is
interesting. IHe has a dog which he
has trained to tree all the rabbits he
scares up, and when the rabbit has
taken refuge the hunter finds his way
to the spot by the barking. He carries
with him a forked stick, and if the rab-
bit has taken refuge in a hollow tree
he soon locates his game with it. Then
he uses his revolver with good effect,
very seldom needing more than one
shot.
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BALLOON ACCIDENT AT BRUSEELS
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Balloon Collision at Brussels

During the preparations for the
ascension of a number of balloons at
Brussels the “Cosmos,” one of the first
to rise, did not ascend rapidly enough
and was blown against another bal-
loon. The basket, containing four
passengers, landed in the center of the
oreat inflated bag and its anchor tore
a hole through which the gas escaped.
Two of the passengers succeeded in
regaining the ground safely by sliding
off the balloon collided with, one of
them being shown at one side of the
basket in the illustration, but the other
two were overcome by the escaping
gas and had to be worked over for
some time before regaining conscious-
11ess,

Experiments in abrasion at a French
mint have proved that aluminum coins
will be less rapidly worn by use than
coins made of gold, silver or even
bronze,

ANGORA GOATS EAT TRAILS
THROUGH FOREST

Probably the most curious and re-
markable method of making trails
through a comparative wilderness has
been adopted in the National forest
reserve of California as an aid to the
fire guard patrol. Taking into consid-
eration the brush-eating instinct of
the Angora goat, 3,000 of them, di-
vided into two herdb, have been set
to work to eat trails through the moun-
tainous country. Under the constant
care of herders, these animals graze
within certain well-defined limits and
are advanced day by day. The result
i1s a practical killing off of all the brush
by entirely eating it up in most in-
stances, and the girdling of it when it
has not been completely devoured. It
is claimed that the goats destroy more
brush in one year than a small army of
men could destroy in ten.
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SHIPPING THE “HALF MOON"

The only difference between the
“Half Moon,” the ship in which Henry

POPULAR MECHANICS

rigid dirigible of the largest type from
the Vickers, and the government fac-
tory at Aldershot is constructing three
non-rigid dirigibles for the army.

The “Half Moon™ Starting Her Vovage

Hudson sailed from Holland to the
Hudson in 1609, and its modern rep-
lica, built in Holland for the Hudson
celebration, lies in the manner of the
voyages made by them. The original,
most naturally, sailed across the
stormy Atlantic in days when ocean
courses were unmarked and strange,
while the replica, as shown in the
illustration, voyaged across snugly
tucked on the deck of a Dutch cruiser.

So small was the “Half Moon,” that
it was impossible to stand hetween
decks, and the crew had to squat when
below. The men’s quarters in the fore-
castle were only 414 fit. high.

ENGLAND’S AERIAL
SELECTIONS

A sub-committee of the Imperial de-
fense committee of the British govern-
ment, appointed to consider the differ-
ent types of dirigible airships, gave a
verdict in favor of the rigid type for
naval purposes and the non-rigid type
for the army. In consequence of this
report, the Admiralty has ordered a

WASHINGTON'S AUTO PATROL
WAGONS

The patrol wagon shown in this il-
lustration has been adopted by the
police department of Washington to
take the place of the horse-drawn ve-
hicles. Its speed is 15 miles an hour.
The first couple of wagons will be given
a thorough test before others are or-

A Police Patrol Auto

dered. Each wagon will carry two
stretchers and a first-aid-to-the-injured
pack.
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Sand Sculpture at Atlantic City

A PORTABLE CHICKEN HOUSE

An English firm is making a special-
ty of this portable chicken house, de-
signed for use on
farms where it

may be desired

to move the

chicken head-

quarters from

: field to field.

oty i e pihsssa The small coop
icle, England on the shelf

near the top is for brooding purposes.
It may be left in that position, be

placed on the ground, or, in wet
weather and at night, be shoved inside
the house. The box, divided into five
sections, across the end of the house,
is for nests.

The best asbestos yet found in the
United States is located near the bot-
tom of the Grand Canvon of Arizona,
but it must be taken 12 miles down the
canyon, 4,000 ft. up the other side, and
then hauled 20 miles further to the
railroad.
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WATER TANK WRECKS CANA-

DIAN BUILDING

A tank, containing 20,000 gal. of
water as an emergency supply for a

Result of Water Tank’s Fall
sprinkler system, and located on the
top of this 6-story warehouse in Win-
nipeg, Can., was struck by lightning in
July with the result shown. For-
tunately, the accident occurred on Sun-
day and no one was in the building as
the tank crashed through floor after
floor.

A WRIST-PURSE NOVELTY

One of the latest novelties in wom-
en's purses 1is
shown in this illus-
tration. The strap
over the wrist fas-
tens with a button
and neat silk cords
secure the purse to
the strap. For
“snatching” pur-
poses, however, it
meets every require-
ment of street
thieves, but it is only
supposed to contain

small
visiting cards, and other articles of like
nature.

change,
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IMMENSE FAN FOR COAL
MINES

The largest mine fan in America, if
not in the world, is planned for the
ventilation of three mines at Marianna,
Pa. The great fan will be 35 ft. in
diameter, which 1s 3 it. larger than
any fan now in use in American mines,
and will have a capacity of 1,200,000
cu. ft. of air per mimute—encugh to
blow the whole summit of the hill at
Marianna away if compressed. The
fan and its accessory machinery, it is
said, will involve an expenditure of
£200,000,

REBUILDING A HIGH RAILROAD
BRIDGE

Owing to the steadily increasing
weight of locomotives, railroads are
obliged to rebuild or strengthen many
bridges which were sufficiently strong
a few vears ago, but which are no
longer equal to the loads the companies
would like to put upon them.

An instance of this is the big Queen
and Crescent bridge over the Kentucky
river. In order to increase its stability,
concrete is being built up around the
steel supports, As the bridge is 286
it. high and 1.100 {t, long, connecting
two almost perpendicular bluffs the
problem of supplving working material
to the repair gangs at the foot of the
piers without interrupting the regular
railroad traffic, is not as simple as it
looks,

By closely examining the accompany-
ing illustration it will be seen that up
under the railroad tracks at the top of
the steel pier, a large hopper has been
built from the bottom of which a chute
runs inside of the pier to the work plat-
form, two hundred odd feet below.
Through this chute cement and sand
are shot down as needed, while the
heavier crushed stone is lowered from
the crane shown. In this way the con-
struction train is quicklv unloaded and
run out of the way for the passing of
the regular trains. Water for the mix-
ing of the concrete is, of course, easily
pumped up from the river below,
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Work on This Bridge Does Not Delay Regular Traffic Over It
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BALLOONING AND PARACHUTING, ITS UPS AND DOWNS
How It Feels to Drop from the Clouds

By the Australian Aeronaut, Captain Penfold (Founder of the Aero Club of Australia)

The old temperance motto “Never
take a drop too much™ applies very
forcibly to those who have adopted the

Balloon Rising into Air—Parachute and Aeronaunt
Suspended from It

somewhat elevating, vet hazardous
avocation of an aeronaut. The princi-
pal essentials for success are: A thor-
ough knowledge of what you are about
to perform, to be possessed of a
steadv nerve and a cool head under
the most trying circumstances, quick,
watchful and rfad]' to act and operate,
and to do just the right thing at the
proper moment, as the slightest hesita-
tion and mistake may cost you your
life.

Having overhauled your parachute
cloth and cords before the ascent, you
(he or she, as the case may be, as some
of the gentler sex now perform with
great success) sit on the trapeze, or

rope sling, and as the word is given,
the balloon is let go, and up you rise.
The first objects that attract the aero-
naut’'s attention are the ring of specta-
tors around the inflating arena, and the
buildings in the park where the ascent
is made, but as you are being carried
rapidly upwards, like the rising in a
fast traveling elevator, the country
around expands itself to wview, the
ground beneath running away like the
sensation experienced when standing
on the platform at the rear of a fast
moving train, and it is also a peculiar
fact that one of the most conspicuous
objects seen from a few thousand feet
up is a line of railway, which stretches
like a black serpent across the country.

A magnificent panorama 1s presented
to view, the landscape for miles around
lays itself out like a gigantic map,
streets and villages blend themselves
mmto a huge real estate plan. At this
height {about 3,000 to 4,000 ft.), assum-
ing that the aeronaut has ascended
with a hot air balloon (the usual
method for parachuting), the balloon
stops ascending. A perfect feeling of
contentment and safety assures the
mind, and the aeronaut is enabled to
glance around at the surrounding coun-
try and enjoy the scenery to the full,
observe any prominent landmarks, and
oet an idea of where he is likely to
land. All is silence at this height, no
dizziness is experienced, nor is it the
same sensation as when looking from
a lofty building : but soon a rustling of
your parachute cloth is heard overhead,
it tells you the bhalloon is cooling and
descending, and seeing you are over a
fairly clear spot, you prepare to drop.

Glancing up at your parachute to see
if the cords are dlqentangled you grasp
your trapeze rope by one hand, your
cutaway line with the other, cross your
legs around your trapeze bar, collect
your thoughts, and pull the knife. At
once the wind rushes past you, the
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trapeze seems not to hold your weight,
you fall as if pushed, unprepared, from
a high stage into the water at the baths.
You look overhead to see the para-
chute open, the parachute cloth is drop-
ping in a bundle to reach vou as it
were, but before it does, vour weight
tells and pulls the cords straight, the
wind catches under the cloth of vour
canopy, you have a few anxious mo-
ments as it slowly unfolds like a huge
umbrella and with a slight tug (asif a
fish were running away with your fish-
ing line) vou are 511ppm'ted like a
feather, and yvou experience a feeling of
saanactmn ‘and safety. Down you

float to terra firma like a bird on out-
stretched wings, and if it is a calm day,
your descent is almost vertical at the

ey
)i
- .‘l’
"
‘hn-h-

Ready to Cut Away from the Balloon
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Parachute and Aeronaut Dropping from Balloon

When
nearing the ground the earth seems to
rush up to meet you, and what, at a
height of a thousand feet seemed 2
small box in an allotment, turns out

rate of 8 to 10 ft. a second.

now to be a good sized house. You
reach the ground as if in a free drop
from a height of about 4 ft.

The most exciting part of parachut-
ing i1s making a good landing, espe-
cially where trees or buildings are
about, but with a little experience you
soon learn to manipulate the parachute
cords, and thus cave or direct the can-
opy to bear you in the direction re-
quired.

FORMIC ACID FOR DYEING

Formic acid, which has become a
formidable competitor to acetic acid in
the dyeing trade of Germany, is found
in a natural state in ants, caterpillars,
leaves of fir and pine trees, and in the
common nettle. It also forms itself in
a distillation of sugar, starch, and tar-
taric acid, It is extracted commercially
by heating crystallized oxalic acid with
glycerin, from which it is withdrawn
by means of distillation.

Although chemically pure formic
acid is used in smali quantities for
medical purposes, and to some extent
in the manufacture of fruit essences,
its chief commercial application is in
the dyeing and tannin g trades, in whicl

o 0 e e e m  memile s B e
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its corrosive effect is of great value.
For dyeing purposes it is now substi-
tuted where formerly 30 per cent acetic
acid was used. It gives to mercerized
cotton the rustling effect of silk, and in
silk trades it is used advantageously to
produce the sheen,
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of the coins were marked and the find-
ers of these received %5 gold pieces in
return for them. The game was for
the children, about 1,000 of whom
joined in the search. Dut few hours
elapsed before nearly all the pennies
were found and the prizes claimed.

Copyrighted by J. J. Williams

Photographic Pineapple from Honolulu

HUGE PHOTOGRAPHIC
PINEAPPLE

Photographic proof that vegetables
grow large in Kansas was published in
the July issue of this magazine, and as
a result this proof comes from Hono-
lulu to attest that one of America’s
Pacific possessions is as great in photo-
graphers and pineapples as is Kansas
in photographers and cabbages.

LINCOLN PENNY GAME

As a novel feature of an old-fash-
ioned barbecue held at Randle Heights,
Washington, D. C,, on Labor day. 1,000
Lincoln pennies were secreted about
over the highlands, under small stones,
the ends of logs, in tufts of grass, and
other places easily accessible. Twenty

WOODEN SKELETONS FOR
DIRIGIBLE AIRSHIPS

At the recent aerial exposition at
Frankfort, Germany, a German in-
ventor exhibited a wooden skeleton for
the rigid type of dirigible airship that
created much interest and speculation.
The skeleton on exhibition was 100 ft.
long and 8 ft. high, yet it could be
easily lifted by two men.

The claims advanced in its favor are
based upon its shape as well as its
wooden construction. The elasticity
of the wood, which is Canadian pine,
is believed to make such a skeleton less
liable to bending or breaking than is
aluminum., When coated with water-
proof varnish, it cannot be affected by
rain, heat, or cold, and most important,
it can be repaired at any place where
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Wooden Dirigible Airship Skeleton

there is an ordinary carpenter, while
an aluminum frame requires special
experience and tools. The shape of the
skeleton is claimed to offer less resist-
ance to the air and a better maneuver-
ing ability than airships of cylindrical
form, and better resistance to attacks.

Still another claim set forth is that
wood cannot be electrified, while a
thunder storm means great danger to
an airship of the Zeppelin tvpe. The
aluminum, it is said, may even produce
electricity through the friction be-
tween the metal and the envelope.
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Newest Type of Submarines

THE BRITISH SUBMARINE
ACCIDENT

On the night of July 15, the British
submarine boat designated as “C IL"
was sunk by the cargo steamer “Eddy-
stone” while maneuvering with seven
others off the Haisborough lightship.
Only three of the crew of 16 escaped.
The Eddystone ran in among the little
fighters during a fog, striking the sub-
marine and going completely over her.
Two of the submarine flotilla ran into
each other in endeavoring to avoid
being struck, but neither was serious-
ly damaged.

The illustration shows the little fleet
that was run into. The big diving fins
at the bows are the latest idea in sub-
marine navigation. They act like the
horizontal rudders of aeroplanes, the
angle at which they are set giving the
little vessels a tendency to dive down-
ward, shoot upward, or hold a level
course.

Yes, children, the really important
thing about the discovery of the North
Pole is that Santa Claus has perma-
nently closed his toy factory there and
moved South.

INTERESTING MACHINE TO
DEMONSTRATE GEARING

To demonstrate the operation of
gearings, .. C. Scott, superintendent
of mechanical shops at Highland Park
college in Des Moines, has constructed
a machine only 14 by 16 in. that con-
tains 45 gears. In this are the 10 most
commonly used gearings, They are:

Contains 45 Gears

Spur, bevel, worm, crown, helical or
spiral, herring bone, intermittent, sec-
tor, elliptical and planetary.
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WOOD GROWS IN FORM OF
FLOWER

A kind of wood that grows in the
form of a flower, and is called a flower
because of the lack of a more appropri-
ate name, is found on the sides of
Mount Agua and around the seared
edges of the volcano of Fuego, in
Guatemala. It has four distinct petals,
the outsides of which are covered with
bark, and the stem, usually about a
foot high, is solid and also covered
with bark. The growth measures

|
E‘K?’.T-ﬂ:‘ﬁi

nearly a foot across and is called the
“Rose of Hell” because found at the
edges of the crater.

X ! ﬂ- -

The “Rose of Hell"

WORLD'S FAIR TO CELEBRATE
PANAMA CANAL

A company with John D. Spreckels,
one of the leading men of California,
at its head, and with U, S, Grant, Jr., as
one of the directors, was incorporated
in September to -::e!ehrate the opening
of the Panama Canal in 1915 by a great
World's Fair. The exposition, intended
to equal, if not surpass, any great fair
ever held on the Pacific coast, 1s to be
at San Diego, Cal. The company is
capitalized at 1,000,000,

071

CROQUET ON THE FRENCH
SEASIDE

Croquet in the sands of the French
seaside resorts is a favorite game with

LR IR DR

French Children on the Seashore

the children, nearly all of whom play
in their, bathmg suits hetween splash-
ing journeys into the water. The sand
is usually compact enough to allow the
balls to roll as nicely as on a lawn.

FORT SHAPED LIKE
STEAMBOAT

This old fortification, which is Fort
Fincastle, located near the top of the
famous “Queen Staircase” in Nassau,
Bahama islands, curiously resembles a
modern side-wheel river steamer in

Fhoto by W. E. Pope
Shipshape in But One Sense

shape, as seen from the point from
which the photograph was taken.
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Giant Projectile of Giant Gun

is intended for the great 16-in. gun of
the United States army, the largest
gun in the world, The projectile
weighs 2,400 1b.,, requires 400 lb. of
powder to project it, and costs nearly

POPULAR MECHANICS

PROJECTILE OF 16-IN. GUN

The giant projectile, compared with
the size of a soldier in this illustration,

$1,000. The Secretary of War has
recommended a battery of such
weapons to guard the approach of the
Panama canal on the Pacific side.

FIRE HOSE WASHES HORSE
FROM QUICKSAND

Saving a horse from death in quick-
sand by the aid of a powerful stream
of water has demonstrated a somewhat
new and unusual mission for fire de-
partments located in sections where
such death traps abound. A horse,
driven by two boys, became caught in
quicksand at the edge of a creek in
Jackson, California, and gradually
sank up to its shoulders. The persons
who witnessed the accident were some-
what in doubt as to the proper pro-
cedure, and, as in many such cases, the
fire department was called out. When
the latter arrived only the horse’s head
was above the water and quicksand,
but hose connections were made and
the force of the stream sluiced the sand
away sufficiently to allow the animal
to be extricated,

CORK FABRIC CLOTHING

Cork, cut in very thin sheets and
treated to remove all resinous matter,
is being used in France in the making
of waterproof garments and hats, caps,
and shoes. After treatment it becomes
as flexible as leather and will not break.
In the manufacture of garments such
materials as cotton, silk, wool, and felt
are coated with 1t,

Two Samples of Cork Fabric Made in France
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Natural Cellar and Observatory Combined

CELLAR IN BIG BOULDER

Few people in this country have cel-
lars hewed out of solid rock, but such
is the possession of a resident of Coupe-
ville, Washington. In the vard is a
huge rock which sits near the home of
the owner. It is approximately 20 ft.
high and 35 ft. in diameter. Vines
grow in profusion over it and a stair-
way leads from the side next the house
into a small alcove a few feet above the
ground. This space is used as a cellar
or storehouse. Another ladder runs to
the top of the rock where visitors are
taken for an uninterrupted view of the
surrounding country. The country
about is not rocky and one can hardly
conjecture how this huge stone got
where it i1s. That it may have fallen
from a meteor is not unlikely.

CALIFORNIA HAS COTTON
CROP

The experimental planting of cotton
on 1,500 acres of land in the Imperial
valley, Cahfornia, has proved so suc-
cessful that cotton is being hailed as a
new staple product of that state. The
picking of this, California’s first cotton
crop, commenced in September on the
arrival of 200 Mexican cotton pickers.
It is said that the crop will give the
growers a profit of from %50 to $75 an
acre.

FROZEN MEAT FROM CHINA

England is furnished with refriger-
ated and canned meats by many coun-
tries and colonies, but the recent ship-
ment of a consignment of such food
for the English people from China has
caused more than a little comment by
the English press, from which this
curious cartoon is reproduced. The

shipment 1n question included 4,66:
pig carcasses, 1,345 deer carcasses, 12
heef quarters, 21,048 cases of eggs
{frozen in tins), 10,674 cases of game,
comprising wild geese, wild ducks,

Conrtesy Cold
Storage, London

pigeon, teal, snipe, and pheasants; and
8,118 cases of poultry.
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0il Tanks [znited by Lightning

MOVING TEXAS TOWN BY
TRAIN

Moving small town or settlements
bodily seems to be a growing item of
railroad traffic in the western states,
several instances having already been
recorded. The creosote tie plant of
the Missouri, Kansas & Texas railroad
at Greenville, Tex., was recently de-
stroyed by fire. A decision to rebuild
the plant at Denison, Tex., necessitated
the moving of the homes of the men to

20-Car Train of Homes

that locality. Consequently, homes and
portions of homes were loaded onto a

train of 20 flat cars.

THREE OIL TANKS DESTROYED
- BY LIGHTNING

During a severe electrical storm in
August, three great crude oil tanks of
a pipe line near Cygnet, Ohio, were
struck in quick succession by lightning
and ignited. FEach tank contained
about 30,000 barrels of oil, some of
which was saved by starting the field
pumps and pumping until the oil be-
came too hot to be handled. During
the earlier part of the conflagration,
which lasted about 30 hours, a gang of
350 men worked like mad to dig dikes
around each tank, so that the boiling
oil would not spread to other tanks in
the vicinity. The estimated loss of oil
and tanks was $100,000,

Because a New Jersey man whose
barn was burning had no money with
him to pay for a telephone message the
girl at “central,” rigidly obeyed orders
and refused to allow him to call for
the fire department. As a result the

farmer lost $1,500,
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Copyright, 1008, by Rexd, Morton, Kan.
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Formation of the Cyclone

SQUIRREL STARTS FOREST
FIRE

A recent forest fire in the Grass Val-
ley region of California that spread
over a wide territory, doing great dam-
age to timber and in many instances
to crops and ranches, is claimed to
have been caused by a squirrel and an
electric wire., At the precise point
where the fire started the charred car-
cass of a ground squirrel was found at
the foot of a giant oak tree. Just at
this place two heavily charged electric
wires were also found, one of which
was hanging over a branch. The tree
and its limbs had been heavily coated
with moss, which at the time of year
the fire occurred was as dry as tinder.
The squirrel, so the investigators de-
cided, had become caught between the
two wires and formed a short circuit;
the intense heat generated had melted
the wire that fell across the branch,
and this had ignited the moss.

FORMATION OF CYCLONE AND
ITS EFFECT

This series of illustrations is prob-
ably as extraordinary as any in exist-
ence, showing the formation of a cy-
clone and views of the devastation it
was accountable for. The photograph
of its formation was as seen from Mor-
ton, Kansas, June 24 of last year, It
was first seen as a whirlwind close to

=

Copyright, 1903, by Reed, Morton, Kan.
Cow Carried Half Mile Through Air
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Farmhouse Damaged by Storm

the earth and as this gained in size

Construction of Cyclone Cellar

and velocity the point was drawn down

Copyright, 1908, by Heal, Morton, Kan.

from the clouds above, getting lower
and lower until it formed the funnel
shape and became the real twister.
Thus all cyclones are formed. The sec-
ond photograph shows a cow, only one
of 43 that were carried over half a mile
through the air by its force, and so
high up that some people took them
tor birds. Another photograph gives
a clear idea of all that was left of a
farmhouse, and another shows two
zides taken out of a house while the
other two and the roof were left stand-
img. The telephone seen on one wall
was not injured, nor were the wires
hroken,

The only constructions that were left

Copyright, 1908, by Heed, Morton, Kan.

Ruins of a Farmhouse
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uninjured were several round water

tanks of galvanized metal, used for
watering stock.

HOW SHACKLETON'S MOTOR
SLEIGH WAS OPERATED

The motor sleigh which Lieut.
Shackleton used on his recent and al-
most successful dash to the South Pole
is drawing considerable attention in
England because of the excellent con-
dition in which it came through the or-
deal and the method by which it was
operated. In all its vital parts the ma-
chine is as good as new, and there
never was a breakage. Even the tires
used are in marvelously good condi-
tion.

So intense was the cold that the Iun-
bricating oil, although of special qual-
ity, froze up at once in the tank and
pipes. A can of oil had to be slung close
to the engine to keep it warm, and this
thawed o1l was used from time to time
as required. A small quantity had to
be poured into the base chamber every
five minutes. When it was desirable to
start the engine, a small tray, fixed
around the carburetor, was filled with
gasoline. This was ignited and served
to warm up the carburetor, so enabling
the gasoline to become vaporized
for consumption in the engine. De-
spite the drawbacks of a temperature
of 30 deg. below zero, the engine
worked to great satisfaction.

LAND LOTTERY MARRED BY
FATAL COLLISION

Two electric trains running between
Spokane, Wash., and Coeur d'Alene,
Idaho, the scene of the recent govern-
ment land lottery, collided on a curve
at I.a Crosse, Washington, killing 13
outright and injuring 60 passengers.
Both trains were overloaded, all trains
having been crowded during the land-
drawing., The disaster is claimed to
have been caused by an extra train
running beyond the switch at which the
meeting with the other train should
have taken place.

577

The two illustrations, one of which
shows a number of the dead and in-

Eemoving the Dead and Injured—General View
of the Wreck

jured being taken from a shattered car,
were taken a few minutes after the
wreck occurred.
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A FOLDING WAGON-HOUSE

A German engineer has recently de-
vised a bivouac wagon of an extensible
nature to take the place of tents. When
compressed, it can easily be drawn by
two horses: but when extended, it pro-
vides several compartments for pri-
vates, in each of which are 10 cots,
seats, tables, and utensils for washing ;
an officers’ room, large enough for four
clerks, with chairs, tables, and record
closet: a cabin for officers, well
equipped with conveniences, and a
kitchen with all necessary utensils.
From the roof of the kitchen rises a
tower that when folded, does not ex-
tend above the wagon top, but which
can be extended fully 90 ft. for use as
a point of observation or as a wireless
telegraph station. In the different
rooms the fixtures are so placed that
when the wagon is drawn together
again they will fit exactly into their
proper places., Steps lead to the up-
per story.

This is all made possible on one
wagon in the following manner: The
walls of the separate divisions, placed
above each other in pairs, are made
of sheets of spring steel, and are con-
nected by hinged joints. In the entire
mechanism there is not a single spring
or cogwheel. When closed, the wagon
is covered by aluminum sheets, lying
above each other, and it is these, drawn
out like an accordion, that serve as
roofs for the partitions. \When the
wagon is to be extended, two anchors,
which fit into the rear axle, are placed
in the ground, in order to hold it firmly
in place. By means of a winch, fas-
tened to the front part of the vehicle,
a wire rope is drawn in, this serving
to open the extensions. In an incred-
ibly short time the wagon can be trans-
formed into a house of 12 compart-
ments, for hospital or other purposes.

Concrete hot-water or steaming
tanks cost more than such tanks made
of wood, but their durability, freedom
from leakage, and non-conductive
properties are claimed to make such
tanks a good investment.
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CONTINUOUS WOODEN WATER
PIPE

In a recent issue this magazine pub-
lished a short article describing ma-

Pipe Line That Carries 300-Ft, Head

chine-banded continuous stave pipe for
the great overland pipe lines of the
west, of which one of these photographs
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gives an excellent example, while the
other shows its installation as part of

Laying Stave Pipe in Street

a city irrigation system. This latter
line is of 14-in. pipe laid in a street in
Boise, Idaho.

The first mentioned photograph
shows a line that carries water across
the Snake river and valley near Preston,
Idaho, This line at its lowest point,
which is on the specially constructed
bridge that carries it across the river,
is under a head of 300 ft., clearly 1llus-
trating the immense pressure such pipe
can stand. After crossing the bridge,
the line rises vertically 300 ft. in a hori-

zontal distance of only 420 ft. The
diameter of the pipe is 5 ft.
The “flying visit” so often men-

tioned in the country weekly bids fair
soon to become literally true.
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FRANCE PROHIBITS WHITE
LEAD IN PAINT

A fight against the use of white lead
in paint was started in France in 1904,
and since then the battle progressed
through different stages until in July
of this vear a law prohibiting its use
was finally passed. It was claimed
that white lead was injurious to the
health of the painters, but as the death
rate was very low, ay eragmﬂ only one
in every .i}ﬁ{} or 8,000 painters, the
mntemplal’ed law was fought for some
time,

Another point upon which the two
French houses differed was whether an
indemnity should be allowed to manu-
facturers of white lead for damages
they might sustain from the loss of the
market for the goods they had on hand.
The law as finally passed prohibits the
use of white lead in painting buildings,
inside or outside, after the expiration
of three vears. \Within that time it is
believed the manufacturers will be
able to dispose of their product now
on hand.

AUTOMOBILE WILL
THE GOSPEL

This automobile was especially de-
signed for the use of Miss Anna L.
Cartw right, a well-known evangelist,
who will tour several states spreading
the Gospel. The platform at the rear
is the speaker’s rostrum. The sides
and end of the auto may be closed by

SPREAD

An Evangelist's Gospel Auto

curtains when desired. The entrances
to the body of the car are by steps and
doors in the center of each side.
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OLD PIANOS AS LIBRARY TABLES

The old, out-of-date square piano, an
instrument that can now often be

many of the old pianos are usually of
a better quality than now used for

picked up for a few dollars, makes a piano cases, and if the design is some-

0Old-Fashioned, Square Pianc Converted into Table

handsome table for living room or
library, as 1s shown in this illustration.
The rosewood or mahogany cases of

what quaint, as in this instance, such
an addition to the furnishings of a
room adds artistic dignity.

CHINESE STYLE IN MODERN INDUSTRY

By Dr. Alfred Gradenwitz, Berlin

The very rapid adoption and assim-
ilation of European science and engi-
neering by the Chinese, is perhaps not
sufficiently appreciated. While being
less prone to sacrifice their own civil-
ization than their ancient disciples, the
Japanese, they have, in fact, come to a
full comprehension of the necessity
for making some concessions to the
European mind, in order to keep up
their paramount position in the Far
East.

Among the outward signs of this
revolution should be mentioned the
gradual development of a network of
railways, and the rapid spread of mod-
ern constructions comparable in every
respect to the productions of European
industry. Now if these constructions
obviously are in striking contrast with
the character of the native architecture
and engineering, a beginning fusion
between these two heterogeneous ele-
ments can be noted occasionally.
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There is no doubt but that the mind of
the nation will. in a possibly not re-
mote future, affranchise itself from any

Chinese Water Tower

foreign domination by harmonizing
the trivial style of modern engineering
with the special exigencies of its ori-
ental civilization. So far, it is true, the
people cannot dispense with the serv-
ices of European engineers, entrusted
with the erection of all kinds of con-
structions for which their own national
resources are still inadequate,

When de-is:ninq the water tower
represented in the accompanying illus-
tration, Mr. August Klonne, of Dort-
mund, had the ingenious idea of meet-
ing those aspirations of the Chinese by
:mpartmg to the decorations a tvpna]
Chinese character, while leaving to the
technical part its strictly modern dis-
position.

This tower is destined for the water
works in course of construction at
Pekin, the old imperial city. Though
the scheme designed by Kldnne neces-
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sartly was rather more expensive than
would have been a plain water tower
adapted to the \Western mind, the
Chinese were so greatly impressed by
it that they did not hesitate to accept it.

The tower, 208 ft. in height and
180,000 gal. in useful capacity, is 1in-
stalled on a projecting under-structure
similar to that of the Eiffel Tower,
which rests on six pillars. Beautifully
decorated flights of stairs lead up to
the several platforms whence a beauti-
ful prospect is enjoyed. The water
tower 1s to serve as an observatory
tower also.

The different sections of the frame
surrounding the tower, which, under
ordinary conditions, would have been
left iree, have been filled up with
decorations of a really artistic char-
acter, the most imposing being those
arranged at the two main portals, viz,
the grimacing faces of the Sun God,
and two giant dragons, seeming to
climb up to the summit of the tower
at the pursuit of a sphere, exciting their
curiosity. '

The three remaining portals, like the
remainder of the framework, comprise
artisticallv forged decorations. On the
second. third, and fourth galleries are
sitnated electric lamp supports, which,
bv night, convert the tower into a giant
candelabrum. The roof 1s resting on
projecting brackets, to each of which is
fixed a bell with its hammer of such
size and weight that no wind short of
a real tempest will be able to set it
ringing.

The staircases, arranged on the four
sides, lead up to the under-structure
of the tower. The pillars, as well as
the whole of the foundation frame, are
provided with supports for electric and
incandescent lamps. The base of the
tower is ornamented with garden plots.
The whole of this construction thus
forms a really novel kind of tower,
which, situated as it is in front of the
Imperial Palace, will not fail to attract
the attention of visitors of all nations.

A large department store built last
summer in Milwaukee has on its roof
a landing for airships.
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DENATURED ALCOHOL (INDUSTRIAL
ALCOHOL)

By Dr. Harvey W. Wiley, Chief of Bureau of Chemistry, U. S. Department of
Agriculture

ARTICLE III

Materials for Making Industrial
Alcohol

Common Sources of Alcohol. Up to
the present time the chief commercial
source of alechol or high proof neutral
spirits in the United States has Dbeen
Indian corn, Doth cane and beet mo-
lasses, residues of the manufacture of
cane and beet sugar, have heen utilized
to a limted excent, but the quantity
made from these sources has not been
relatively large.

\When the best methods of manufac-
ture are employved, pure alcohol can be
made as well from the lowest grade
and no grade maize as irom the best
grades. The lower qm-:lc of grain, the
lower the yield, and it 15 a simple cal-
culation of comparative profits which
leads to the purchase of either no
grade or the lowest grade of maize,
The higher grades are not used to any
commercial extent for’ spirit making,

The molasses used for the manufac-
ture of neutral spirits is, as a rule, the
cheapest grade of cane molasses on the
market, not suitable for human con-
sumption nor for making rum. Deet
sugar molasses is never used for hu-
man consumption nor for rum making,
and that devoted to alcohol making is
the residue after all the sugar possible
has been removed by successive crys-
tallization. Tt 1s 11'I‘|:!Ert_‘--t111§_f in passing
to note that one of the purest samples
of neutral spirits that has come under
my observation was made from beet
molasses, The distilleries making neu-
tral spirits from cane molasses are lo-
cated in Louisiana, Massachusetts and
New York: and those making spirits
from bheet molasses, in Michigan and
California.

In Germany neutral spirits are made
chiefly from potatoes and partly from
beet molasses; and in France, chiefly

from beets or beet molasses, and to
sume extent from wine. Formerly al-
cohol was made largely in France from
wine and this led to the name “spirits
of wine” which is still a synonym for
alcohol. In England neutral spirits or
“silent spirits,” as there called, are
made quite exclusively from Indian
corn imported from the United States
for the product used to mix with
whisky and from molasses for the
product intended for industrial pur-
poses. Other cereals such as rve, bar-
ley, oats, and wheat have been oc-
casionally employed for spirit making,
but not to any important commercial
extent,

the quantity of neutral spirits pro-
duced in the United States during the
fiscal vear ended June 30, 1908, was
0.935,821.2 proof gallons,

The quantity of commercial alcohol
(heads and tails of neutral spirits)
manufactured during the same time
was 16,849,154.0 proof gallons,

The quantityv of alcohol reported for
denaturing for industrial purposes dur-
ing the same period was 3322808
proof gallons.

These data show that although the
law permitting the manufacture of de-
natured alcohol for industrial purposes
has been enacted for two vears, the
quantity produced is not very large.
This shows either that industrial al-
cohol is dear for common use or else
the people have not yet learned to ap-
preciate its value. Both of these causes
probably are active in restricting the
consumption of the product.

Materials for Making Industrial Al-
cohol. It is evident that any sub-
stance suitable for the manufacture of
commercial alcohol or neutral spirits
may also be utilized for producing the
industrial article. Why then should
there be any further discussion of this
subject? For the simple reason that

Coprright, 1909, by Popular Mechanies Co.
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if only the materials heretofore in use
are still to be employed, industrial al-
cohol in the future will continue to be
made where it 15 made now, viz, in the
large distilleries and by a few large
operators. If alcohol making is to be
diffused in the form of small distil-
leries among our agricultural popula-
tions, there will have to be built a
new and small type of apparatus that
can be economically operated and
knowledge of how to operate these
small apparatus will have to be widely
disseminated. TIirst of all it may be
laid down as a basic principle that the
success of the small type of farmers’
stills, if there is to be success, will be
due largely to the opportunity of util-
izing materials which are practically
valueless and which if not used for this
purpose will be wasted. In other
words, the raw material for agricul-
tural distilling must cost nothing more
than the expense of handling it. It is
only on this condition that the small
still, no matter how effective and how
skilfully operated, can hope to com-
pete with its big brother typified by
the giant Peoria spirit house.

The advantage of the agricultural
still, if it 1s to have any advantage, 1s
found in the fact that on farms, espe-
cially large farms, are often found
large quantities of fermentable matter,
representing a waste product which
may be utilized for the manufacture
of alcohol at practically no expense
for the raw material. With a small
distillery on the farm or near by, these
materials could be devoted to the man-
ufacture of alcohol. Unmarketable po-
tatoes, cercal grains, apples. peaches,
melons, green corn, etc., are articles
which might thus be utilized.

Cereal grains are sometimes affected
with fungus and other diseases which
render them wholly unfit for food for
man or other animals, Musty maize
is knewn to produce a very serious
disease, pellagra, and rye affected with
ergot can not be eaten by man nor
safely fed to other animals. In the
Northwest, the cereal crops are often
injured by frost and in rainy regions
mould after harvest, thus becoming
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unfit for market. The food and drugs
act forbids the shipment of such in-
jured grains in interstate commerce as
animal foods, and the farmers ought
not to use them at home for that pur-
pose. Thousands of melons are left
to rot in the fields and thousands of
bushels of apples and peaches hang on
the trees unharvested or decay on the
ground,

The markets of our cities are bur-
dened with partially decayed or de-
based fermentable materials, such as
green corn, melons, fruits, and pota-
toes.

The sugar industry is rapidly grow-
mp; in the United States and the quan-
tity of molasses unfit for human food
is in like measure increasing. In fact,
the art of sugar making has been so
improved that the molasses from which
more than one crop of sugar crystals
has been removed, is no longer suitable
for human consumption. The so called
“refiners’ sirup,” the last residues of
the most perfect extractions of sugar
and carrying often from 6 to 8 per cent
of soluble mineral matter, 15 much bet-
ter suited to the distillery than the
table. It is to such sources of waste
raw material that we must look for the
success of the small alcohol distillery.

Quantity of Fermentable Matter in
Different Materials, The amount of
fermentable matter in the common
materials used for the manufacture of
alecohol 15 the sum of the starch and
sugars which they contain, It is true
that certain forms of cellulose and
cums found in these materials yield
alcohol after hvdrolysis, but usually
only after hvdrolysis with an acid at
a high temperature. This treatment
usually destroys as much sugar as the
hydrolyvzed c-:*llu]nu.e produces, so that
little if any gain comes of treating
these bodies with an acid under pres-
sure,

Starches and sugars generally exist
together in these fermentable materi-
als. In the cereal grains there i1s a
great deal of starch and very little
sugar, with the exception of green In-
dian corn where the percentage of
sugar to starch is relatively very high.
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In melons and fruits, on the contrary,
there is much sugar and little starch.
In molasses there is practically no
starch, the sugars providing nearly all
the fermentable matter. In molaszses
the process of fermentation is pro-
moted by the previous treatment of the
material with a dilute acid in order to
convert the sucrose (ordinary sugar)
mto its fermentable products, levulose
and dextrose. The starches, as has al-
readyv Dbeen described, are converted
mto fermentable sugars by malt.

Indian Corn. This most common
source of alcohol contains in round
numbers 0 per cent of fermentable
matter, The typical composition of
Indian corn is shown in the following
data:

Weight of 100 kerncis, 39 grams, (1.4 ounce),

Water e e JOIGE per cent,
PProtein N R e e S npg oo
(i 417 * o
Fibes e R 1.91 ¢ '
Fo T I R e ) PO RN - 186 " 1
Starch, SUBAR, ElCr s snvsvvrn i 71.05 "

A bushel of corn weighs 36 1b, and
yields 39.2 pounds of starch and sugar.
By hydrolysis it increases in weight
about five per cent, in all a little over
41 1b. which yields hali its weight of
absolute aleohol, in round numbers 20
Ib., or about 21 1b. of 95 per cent alco-
hol,  Theoretically, a bushel of corn
will vield a little over five gallons of
proof spirits, but in practice it is diffi-
cult to secure this quantity. The richer
in fermentable matter, however, the
more nearly the theoretical vield is
realized in practice.

There are cultivated in Indian corn
in round numbers, 100000000 acres,
yvielding an average of about 27 bushels
per acre or a total crop of 2,700,000,000
bushels. Assuming that the total out-
put of alcohol of all kinds (except bev-
erages) is 125,000,000 proof gallons,
it 1s seen that 21,000,000 bushels of
Indian corn would provide the whole
amount, a very small proportion of
the entire crop,

Potatoes. The total area devoted to
potatoes in the United States 1s ap-
proximately 3,000,000 acres, the aver-
age yield being only about 90 bushels
per acre. The best potatoes are sup-
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posed to be grown in the northern
part of Maine, but excellent tubers are
produced m all parts of the country.

The average composition of Maine
potatoes is shown by the following
data:

Water ....... P e P P02 per cent.
b 1 € 1R | TR
| ] [ PR b LR VEr I e B D L LR i)
Protefil ..o vieescrscsioncnnonn B {1 T o
S e e e S R e e nhy w £k
Undetermined .....ca0iiievesss i ™ "

It would not be fair, however, to
assume that potatoes which would be
used for alcohol making contain as
high a content of starch as indicated.
Such would not be the case. The culls,
consisting of small, immature or in-
jured tubers, would contain a much
smaller per cent of fermentable mat-
ter, probably not over 12 or 14 per
cent. The good potatoes would yield
about 9 Ib. of alcohol per hundred and
the culls only 6 or 7 1h. In other words,
it would require 100 1b. of cull potatoes
to make one gallon of industrial alco-
hol of 95 per cent strength. Other
root crops which might be utilized for
alcohol making are as follows:

Starch and sugar Alcohol

) FPer cent. IPer 104} 1h,
LABBAVA ....c.ovmemurenas a0 |
Swect potatoes ......... i 10
sogar bheets . .ooviiinaias 14 ]
I'aranips .......ccc000ieu. 1 5
CRrrolE o v e 4 i
Manpel-worzel .......... = 4
TR s s by i ]

f these root crops it is evident that
only cassava, the sweet potato (and
vam) and sugar beet would be suit-
able for alcohol making, except as mere
waste products otherwise of no value.
The quantity of sweet potatoes and
vams which could be grown on the
sandy coastal plains of the South At-
lantic and Gulf States makes them ob-
jects of great interest in this connec-
tion,

Too much importance should not be
attached to root crops as a possible
source of industrial alecohol, in view
of the small vield which can now be
obtained therefrom and the further fact
that they are at present prices worth
a great deal more for food purposes
than for any other use. With white
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—London Bketch

potatoes at nearly a dollar a bushel,
it would cost nearly 75 cents a gallon
to make alcohol therefrom.

Stalks of Indian Corn and Sorghum.
At the time the starch of the Indian
corn kernels hardens there is still in
the stalk large quantities of ferment-
able material, chiefly sugars. At this
stage, the expressed sap has been used
for making sirups and experimentally
sugar. The difficulties of crystallizing
the sugars, which are largely in an
inverted state and mixed with starch
and gums, apparently remove this ma-
terial from the category of economical
sources of sugar producing plants—
but leaves it a hopeful source of alco-
hol. Especially is this true of those
localities growing sweet corn for the
market and for canning purposes. If
all the maize stalks which furnish this
sweet corn could be used for alcohol
making, they would supply a large part
of the material necessary to the pro-
duction of industrial alcohol. There
are, however, great and unsolved prob-
lems connected with the utilization of
this material, and at the present time
it can not be considered as available
for this purpose.
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Cannery Wastes. DMore hopeful
sources are found in the wastes of
sweet corn canneries, where large
quantities of rejected ears, tons of cobs
carrying large quantities of sugar and
starch, and spoiled cans of corn give
a rich and abundant supply of waste
materials, which might be used with
favorable economic results for distil-
lation,

Sorghum. This most valuable plant
grows everywhere in the United States
and especially in the semi-arid regions.
By reason of its opulent root system
it will make a good crop in a region
too dry for growing successfully In-
dian corn. It contains a sap very rich
in fermentable matter and bears a
starchy seed which will yield as much
alcohol as an equal weight of Indian
corn. The sap is readily expressed and
1s used in very large quantities for
making a table sirup. Many attempts
have been made to produce sugar
from this source on a commercial scale,
but these have not been financially
successful. Sorghum may be consid-
ered as a very promising source of in-
dustrial alcohol.

Wood Pulp and Sawdust. All woody
fibers, straws, cane and corn stalks, ete.,
contain large quantities of a cellulose
which may be converted into a sugar
by means of an acid and then fer-
mented, In competition with starch
and sugar producing plants, however,
the cellulose raw material has little
chance of success. It is true there is
one distillery in this country that has
made commercial quantities of alcohol
from wood pulp and sawdust, but the
cost of production will make it ex-
tremely dificult to use this material
with financial success. The alcohol
made from sawdust i1s of excellent
quality.

From the above résumé it will be
seen that the materials of which alco-
hol is made are abundant, are pro-
duced in immense quantities every
year, are inexhaustible in amount, and
will supply every demand which the
future industries using alcohol may

make.
(To be continued.)
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ECONOMICALLY OPERATED ARMY TARGET

In this target an absolutely new prin-
ciple is employed. Instead of having
its face all in one piece it is composed
of a series of planes, each resting above
the other and arranged like a flight of
steps. At a distance of 100 yards or
more, however, the face appears as in
one plane. Each of the series that make
up the entire face of the target is di-
vided into a series of perpendicular
plates attached by a hinged device at
the bottom to the frame, so that when a
bullet is fired, the plate it strikes falls
to a horizontal position. The dropping
of the plate exposes a background so
painted as to notify the scorer of the
value of the shot. Ii the color exposed
is white, for instance, the scorer knows
that a bull's-eye has been made, while
red shows that the bullet struck within
the four ring; a black cross, that it
struck within the three ring ; and black,
that it struck within the two ring,

Courtesy National Guard Magazine

Army Target Formed in Steps

The target is shown in the illustra-
tion, the black cross indicating that a
bullet struck in the three ring.

RESULT OF WISCONSIN FLOOD

A rise of water in the river at
Odanah, Wis., was responsible for the
damage these illustrations picture. The
water reached a height of 10 ft. above
high-water mark, flooding the en-
tire town and surrounding country and

entailing a great loss of property. The
lone house shown in one illustration
was floated two miles down the river
and left stranded half buried in the
sand. An idea of the general destruc-
tion 18 clear from the illustration in

House Carried Two Miles

Tangle of Logs and Houses
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Jam of Logs That Carried Bridge Away

which houses and logs are tangled up
in a bewildering mass. The mass of
logs in the other photograph carried
the railway bridge away before the
flood was over and escaped into Lake
Superior.

MEASURING INTENSITY OF
LIGHT
Recognizing the fact that the aver-
age user of the electric light desires a

Qourtesy Central Electric Oo.
Comparing the Brightness of Lamps

visual comparison of the intensity of
illumination from different fixtures,

rather than figures, a Chicago company
has devised this simple method of meet-
ing the requirement.

The method is simply one of compar-
ison, the two sources to be compared
being located about 4 ft. apart on the
ceiling. Under them, upon a table, is
placed a rectangular box, provided with
a round holz in the top and one open
side. This hole is so located that a ray
of light emitted from either of the
lamps will throw a light spot on the
horizontal shelf, on which is placed a
piece of white paper. With two sources
of light located as shown in the draw-
ing, two light spots are thrown on the
paper, and it is a very easy matter to
select the brightest spot. The light
rays, of course, cross; that is, the light
from the leit lamp is thrown to the
right-hand side of the box, and the
right lamp to the left.

MOST GRUESOME WAR RELIC
IN WORLD

The most gruesome war relic in the
world is undoubtedly this display of
skulls in the village church of Sol-
ferino, Italy. They are memorials to
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A Thousand Skulls as a War

Courtesy Bhetch, London
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BUILDING. CONCRETE PIERS

Placing Piers in Deep Water for Concrete Railway Bridge

The building of great concrete piers
in deep water i1s an undertaking that
demands the best in concrete construc-
tion, as is shown in this illustration of
the work progressing on four such piers
for a railroad bridge. The steel rein-
forcing rods stand up above the coffer-
dams like cat-tails in a swamp.

A VEGETABLE FURNACE

A Prague professor has shown in
several experiments an amount of
spontaneous heating in leaves that
proves their respiration to be far
more intense than had been supposed.
Recently
plucked
leaves, in a
condition as
dry as pos-
sible, were
piled up in
compact
lavers 1n a
w ic kerwork
basket, pro-
vided on the
top with a
pasteboard
lid, perfo-
rated in the
middle for the insertion of a long and
sensitive thermometer. The basket hav-
ing been placed in a wooden case, the
space between it and the case was filled
up with wood wool, so as to avoid as

Oourtesy KEnowledge and Scientific
News, London

far as possible the loss of heat, The
experiment showed that the leaves be-
came heated in a period of 15 hours
from about 55 deg. F. to 125 deg. F.
During the following 37 hours a slow
drop in temperature to about 80 or 85
deg. F. was observed, after which the
thermometer rose again to about 110
deg. F., thereafiter falling definitely and
finally.

The considerable rise in temperature
observed during the first 15 hours, so
far from being due to the action of
micro-organisms, can only be ascribed
to chemical reactions and especially to
respiration. At 98 deg. F. the leaves
were still alive, and when placed on
water wotild remain fresh and green for
some days. The subsequent drop in
temperature after 15 hours is quite com-
prehensible because the leaves, being
burnt at the temperature of 125 deg.
F., normal respiration had to come to
a standstill, while only slight amounts
of bacteria were as yet present. These
micro-organisms, however, protected
by the high temperature, soon began to
thrive and multiply on the dead leaves,
the heat produced by their intense
respiration resulting in the second rise
of temperature.

A bill has been introduced in the
U. S. Senate making wireless teleg-
raphy compulsory on all ocean-going
steamships carrying 50 or more pas-
sengers,
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HOW TO MAKE A MISSION ROCKER

In furniture construction such as
this, nothing is gained by trying to
plane up the stock out of the rough.
This is mere drudgery and can be more
cheaply and easily done at the planing
mill by machinery. There will be
plenty to do to cut and fit all the differ-
ent parts, Order the pieces mill-planed
and sandpapered to the sizes specified
below, S5-4-S and S-2-S are abbrevia-
tions for sized or surfaced on four and
on two sides,

Plain sawed red oak takes a mission
finish nicely and is appropriate. Some
people like quartered white oak better,
however. The cost is about the same,

The stock for the chair is as follows:
Widths and thicknesses are specified
exact except for the rear posts and the
rockers ; but to the lengths enough sur-
plus stock has been added to allow for
squaring the ends.

2 front posts, 154 by 2% by 221 in., S-4-5.
2 back ts, 1 hyféb}r 40 in., 5"5

1 front horizonta ? 14 by o5 in,, 5-4-5.
1 back horizontal, by 354 by 20 in., 5-4-5,
2 back hnnznntals 34 by 314 by 20 in, 5-4-5.
2 mide horizontals, ti by 314 I:l-;r,' 20 in., 5-4-5,

2 back siats, 5/16 by 34 by 20 in., 8.4-5,

2 arms, 1 by 4% by 25 in, 5-2-5,

1 rocker, 214 by @ hv 33 in., 5.2.5

b bottom slats, 3 by 214 by 1034 in, 5-4.5.

Begin work on the posts first. The
front posts should have one end of each
squared, after which they can be cut
to the exact length, The rear posts, ac-
cording to the stock bill, are specified
for the exact thickness. By exercising

forethought, both may be got from the
piece ordered, The tops and bottoms
of the posts should have their edges

Rocking Chalr Complete

slightly, chamfered to prevent their
slivering.

The shape of the arm is a little out
of the ordinary, but the drawing indi-
cates quite clearly how it is cut. The
arm is fastened to the posts by means
of dowels and glue after the other parts
of the chair have been put together,

Now prepare the curved parts of the
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back. These parts are worked to size,
after which they are placed in a box
and thoroughly steamed. If nothing
better is at hand, nail four boards to-
gether and close one end, leaving room
for the end of a piece of rubber garden
hose. Place the pieces in the box that
are to be steamed, stuff ragsin the open
end and connect the hose to the tea
kettle spout from which steam is made
to issue.

When the wood is pliable, take it out
of the box and clamp the pieces to
curved forms previously prepared,
which shall have surface curves of 22
in. While these parts are drying out,
go ahead with the cutting of the mor-
tises and tenons of post and rail,

Inasmuch as the width of the front
of the chair exceeds that of the back
by 2 in., allowance must be made for
slant cither in the tenons of the side

POPULAR MECHANICS

rails or in the mortises, This will neces-
sitate the use of the bevel in laying off
the shoulders of the tenons.

The slats for the bottom are made
long enough so that their ends may be
“let into” the front and back rails, a
34-in. groove being plowed to receive
them.

Assemble the back, then the front;
and when the glue on them has dried,
put the side rails in place, then the
arms. The chair should now be scraped
and sandpapered preparatory to apply-
ing the finish.

The cushion shown in the picture is
made of Spanish roan skin leather and
is filled with elastic felt. Such cushions
can be purchased at the upholsterer’s
or they can be made by the craftsman
himself. Frequently the two parts of
the cushion are laced together by means
of leather thongs.

A REMARKABLE FLOATING DRYDOCK

This is not a new battleship of curi-
ous and remarkable design, as the il-
lustration would seem to show, but an
ordinary English battleship in the
largest floating drydock in the world.
The dock has a lifting capacity of 17,-
000 tons, and in it is the “San Pareil,”
which it lifted bodily out of the water.

It is significant that the dock was
built for service at Bermuda, where it
will be installed after being towed to
that island from England, a distance
of 4,000 miles. Such a dock at Ber-

Great Floating Drydock for Bermuda

muda means prclbabl}r that England in-
tends to maintain a considerable fleet
of fighting vessels at the Atlantic end
of the Panama Canal, from which in-
termediate point it could be rushed
back to European waters or to the pro-
tection of Australia, should necessity
require.

Certain trains have been running in
and out of Boston at the same hour on
the same service and making the same
stops for the past 60 years.
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Skims the Water at 30 Miles an Hour

A SKIMMING MOTORBOAT

A whale-like hydroplane motorboat
which is practically a cross between an
ordinary motorboat and a water hydro-
plane, has been creating considerable
interest on the Thames because of its
speed and appearance. Only 22 ft.
long, and equipped with a 50-hp. en-
gine, it actually skims over the water
at a speed of 30 miles an hour. The bot-
tom of the boat is flat, with a hori-
zontal plane on the forward keel to
keep her steady. The speed and
staunchness of the little boat has given
rise to the idea that her design may be
found of value for torpedo-boat de-
stroyers.

NEW TARGET FOR RIFLE
PRACTICE

The new alternating targets fur-
nished U. S. troops for rifle practice
from arsenals are a great improvement
over the old revolving targets. The new
small arms targets consist, briefly de-
scribed, of two heavy uprights, with a
cross beam at the top about 6 ft. long.
There are four 1-in, round iron bars,
or columns, two on either side of an
upright, on which the target frames
proper slide up and down by means of
a pulley worked through a wheel at
. the top of the left-hand upright. The
gate-like target frames are thus easily
lifted by hand. These frames, when in
use, are covered with heavy paper or
canvas. \When one target is down, the
other is automatically exposed to fire
at the top of the uprights, the lower
one rising in turn to afford a target for

the second series of shots at the proper
interval.

This scheme permits of great speed
and accuracy, the target being always
in the same steady position. While
one target is down at the bottom the
marker obliterates the hits made and
adjusts the surface of the target pre-
paratory to its rise again. Pasters are
used to cover rents made by bullets,
thus making it possible to tell where
the next series of shots strike. The
men in the pit, usually two to each set
of targets, inform the recorder with the
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firing party by red wig-wag flags waved
above the top of the pit of the result
of each series of shots.
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CARE AND PRESERVATION OF STREET TREES

(Condensed from Department of Agriculture Bulletin)

The increasing number of state and
municipal laws which are being en-
acted for the care and preservation of
street trees is an ample evidence of a
growing public
interest, but the
shade-tree laws
of any commu-
nity cannot be
thoroughly  ef-
fective unless
the public is fa-
miliarized with

the important
sources of inju-
ries to irees.

These sources of
injury are un-
doubtedly more
numerous in the
cities and large
towns than
along village
streets and coun-
try roads, Never-
theless, the in-
Cl"EIl"'iH'l;_f number
of overhead elec-
tric wires in the
latter thorough-
fares is result-
ing in much seri-
ons damage. II-
luminating gas
escaping into the
soil is also a
source of injury.

The piling of
brick, lumber,
and stone slabs
close against the trunk of a tree may
cause injuries which will allow decay
to enter at that point. Tying guy
wires for the purpose of -auppmtmq
derricks or telephone poles is a com-
mon practice which will cause injury
unless properly done. The correct
method is to place a number of small
strips of board against the trunk, as
shown in one of the illustrations.

The cutting away of branches in
order to make an unobstructed road

for the moving of a building along a
highway is frequently encountered.
This should be stopped by obtaining
from the court an injunction, by which
the work can be delayed until a judg-
ment is given. The regrading, widen-
ing, and general improvement of high-
ways cause annually an unnecessary
loss of many beautiful park and avenue
trees, which could well have remained,
were some competent person directing
the work,

In regrading lawn areas it some-
times becomes necessary to make deep
cuts or large fills about the bases of
trees, which may cause their death if
they are not properly protected. In
case of fills, a well should be built
around the base of the tree to keep the
soil from the bark. If a cut, a mound
should be left to protect the roots,

Trees with brittle wood, as well as
broad-headed, vase-formed trees, are
often seriously injured by wind and ice
storms and killed from the effect of
freezing. The greatest danger from
freezing lies, not in the fact that many
trees in a normal condition of growth
are killed, but rather that improper
pruning and unprotected wounds cause
cavities which fill with water during
summer months, This water freezes
during cold weather and the ice thus
formed splits seams up and down the
trunks or branches. These seams or
cracks, small at first, close during the
first summer, but during the succeed-
ing winter are again subjected to
freezing, which opens permanent
cracks that continue to increase in size
vear by wvear. Just such a crack is
shown in one of the illustrations, and
the method of filling it with cement,

Along city streets, where conditions
are so often unfavorable to tree
growth, the holes for newly planted
trees should be filled with loamy soil,
and they should be large enough to
provide for future development. A bed
4 ft. wide by 8 ft. long and 2 ft. deep s
none too large. In streets which are
often congested with people, an iromn



POPULAR MECHANICS

grating, as shown in one illustration,
should be placed around the base of
the tree to protect the immediate soil
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walking i1s done. In addition to sweep-
ing floors, the machine is supplied with
special attachments for cleaning cur-
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Fig. 1—Correct Method of Attaching a Guy Wire; Fig. 2—Well Around Tree and Grating to Cuver
Well; Fig. 4+—Bridge Grafting for Girdled Trees

from being tramped on and made im-
penetrable to surface water.

Trees that have been seriously gir-
dled through failure to remove wires,
or from other causes, can often be
saved by bridge-grafting the wounded
part. This is done by trimming smooth
the edges of the girdled part and in-
serting scions of the same species
under the bark in such a way that the
wound is bridged over. These scions,
being placed very close together
yround the stem, become united at the
ends with the old trunk and serve to
conduct the elaborated food material
along the lower parts of the tree. Dur-
ing the period of uniting, the scions are
covered with grafting wax much as in
an ordinary graft. In time, as the tree
develops, the wounded part is entirely
healed. This mcthod of bridging is il-
lustrated.

_———

ELECTRIC SUCTION SWEEPER

This electric suction sweeper em-
bodies several interesting features,
among which is the combination of
the vacuum principle and a revolving
brush. The revolving brush raises the
nap of a carpet or rug and wipes out
the little matted paths that appear be-
tween doorways and where the most

tains, moldings, stairways, and the
few places on the floor that cannot be
reached by the sweeper itself. This is
easily accomplished by attaching a
length of hose and a nozzle to the ma-
chine. The dirt and dust accumulated

1y

Air Suction and Revolving Brush Combined
are sucked into the bag hanging from

the handle.

A bark disease, imported from Japan,
has killed thousands of New York
chestnut trees,



596

ANCIENT AUTOMOBILES

In Europe, during the ages when
mechanical genius was just awakening,
attempts were made to drive vehicles

1649

Forerunners of the Modern Automobile

by other than animal means. These
attempts seem crude to-day, but in the
fifteenth and sixteenth centuries they
were thought wonderful, as much so,
indeed, as are the successes in aerial
flight today. In two or three hundred
{;:ars from now people will probably

ugh at the puny efforts of the twen-
tieth centurv. Such is the history of
progress, but underncath all are the
little successes that, step upon step.
lead to the greater victory.

In 1459, the best man could do in
mechanical propulsion is typified in the
curious monocycle automobile built for
Emperor Maximillian of Germany. It
was propelled hke a treadwheel, by

POPULAR MECHANICS

four men treading on the inside of the
great rim, and was steered by means of
a handle connected to the axle and held
by a man walking beside it. The seat
rested upon the axle and was balanced
by weights to keep it upright.

The second illustration shows a ve-
hicle built about 1459, It was driven
by a crank which engaged with a cog-
wheel connected with the drive-wheel.
A man walked alongside and turned
the crank by means of a long shaft or
handle. The third illustration shows a
Nuremburg motor car of 1649, which
is said to have traveled about Germany
in that year. It was driven by great
springs which were wound up at short
intervals.

PNEUMATIC-WHEEL POLISH-
ING MACHINE

A somewhat novel pneumatic polish-
ing machine has recently been patented
and placed on the market by an Eng-
lish firm, its uniqueness being the
pneumatic-tired wheels over which an
endless belt, coated with abrasive,
runs, The machine consists of a rigid
stand upon which a shaft driven by a
pulley is situated. At each end of this
shaft a pneumatic-tire wheel, similar
to those used on a bicycle, is fastened.

Ty
Courtesy of Brags World
Newest Polishing Machine

Over each rubber tire an endless belt
travels, and these are connected to idler
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pulleys that are movable so that the
belt may be made tight or slack.

The machine is not used as a strap-
ping belt as it would first appear, but
instead, the work to be polished is ap-
plied directly to the face of the pneu-
matic wheel and ground or polished

AL ]
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in steel tubes holding from 20 to 80 1b,
These tubes are accepted by European
railroads without restrictions, as the
gas is claimed to be non-poisonous and
much less explosive than ordinary gas.
It is used for heating, lighting, cook-
ing, and for soldering and welding,

Small Lighting Plant and Tubes into Which Liquid Gas Is Compressed

as though a regular polishing wheel
were used. The great advantage of
the machine is the fact that the soft,
rubber tire acts as a cushion for the
work and prevents the “bumping” or
vibration which so frequently occurs
when an ordinary wooden wheel wears
out of true.

MANUFACTURE OF LIQUID GAS

Liquid gas is made by compressing
and freezing the gas obt~ined from the
dry distillation of crude oil. The first
plant for its commercial manufacture
was established in Bavaria, and in 1907
a plant was established in Zurich.
Over 100 installations for such gas
have been made in Switzerland, and a
plant for its manufacture is now being
built in Boston.

After manufacture, the gas is placed

The illustrations show the tubes into
which the liquid gas is compressed,
and a small lighting plant. The liquid
gas is bottled up in exactly the same
manner as oxygen. It is compressed
into the cylinders under a pressure ap-
proximating 1,500 lb. per square inch,
and, although stored under such enor-
mous pressure, the cylinders are per-
fectly safe to handle. All the user has
to do is to connect up the tube with the
gas-pipe distribution system of his
home.

There is a block in the Brazilian mail
service generally, but particularly in
Rio de Janeiro, which renders the dis-
patching of circulars from abroad prac-
tically useless. In the postoffices are
large numbers of bags and baskets
filled with foreign printed matter
many months old.
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FEATHER DUSTERS IN THE MAKING

The fame of the turkey in America
is mostly due to the fact that this bird
is the chief part of the Thanksgiving

Before and After Stripping  Badly Stripped

number, size, and kind of turkey feath-
ers used in a duster is determined by
the length of the dusters, the finished
article usuvally ranging from 10 to 18
in. in length, not including the handle,
Sixteen-inch dusters contain two
bunches of 20 wing feathers cut 11 in.,
two bunches of 20 wing feathers cut 13
in., two bunches of 10 tail feathers cut
14 in.; and two bunches of 13 long skirt
feathers.

The manufacture of dusters is not a
business which needs a large plant or
expert workers, It can be carried on
in a couple of rooms of a home, and
young people can soon become as pro-
ficient in the work as their elders. In
fact, duster-making has been, and is be-
coming still more so, one of the means
of livelihood taught the afflicted in the
institutions of the blind. Complete ma-
chinery for small plants ranges in cost
from $330 to $440, according to the
number of machines duplicated. The
machines required are a stripper, siz-
ing board, bunchers’ cutter, feather

The Feather Softener

Day dinner, but it is also of consider-
able commercial value because of the
feathers, which are greatly prized in the
manufacture of feather dusters. The

Coprright, 1908, by Three “B" Duster Co.

curler, head chuck, body duster chuck,
feather curler, and feather softener.
The feather softener is the most expen-
sive of all the tools required, but one
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is usually sufficient for an ordinary
plant, while the others, with the excep-
tion of the moth-proofing outfit, range
in number from 2 to 6, according to
the number of people working.

The turkey feathers used in the man-
ufacture of dusters are usually bought
from concerns that furnish them in
sacks about 6 ft. long. As the feathers
are usually packed tightly, they appear
badly mussed up when received, and
should be thrown on the floor in some
vacant spot, covering it to a depth of
about 6 in. Then they are sprinkled
with water from an ordinary sprinkling
can, shaken up well with a pitch-fork
and left over night. After shaking them
up the next morning they are ready for
use.

Each kind of feathers is tagged on
the sack or bale. After the skirt feath-
ers have passed through the shaking
process they are sorted into four sizes,
which are commonly designated as
“short,” “medium,” “long,” and “long-
est.” This sorting is done by rough
guess work, and any boy or girl can do
it. The sorter picks up the feathers with
the right hand and judges their lengths
, ey )
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small box kept for that particular size.

The wing and tail feathers are the
only ones that have to be stripped, the
inside rib of each of these being strip-
ped close to the plumage. This is ac-
complished by a stripping machine.
The feather is pushed, quill end first,
between the knife and the roller, It is
started from the right-hand end where
the knife is farthest from the roller,
and as it is pulled through, is also

The Finished Article

The Sizing Process

j

J e ¥

Oopyright, 1908, by Thres “B" Duster O
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by eye, or, if blind, by feeling, and
holds the various lengths between the
fingers of the left hand. When this hand
is full, each length is deposited in any

pulled toward the left-hand end of the
blade, thus stripping the inner rib of
the feather off close to the plumage
for nearly its entire length. The right
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hand pulls the feather through the ma-
chine, while the left starts and presses
it downward. One of the illustrations
shows a wing and tail feather correctly
and incorrectly stripped.

The sizing process comes next, and
although a number of machines have
been designed for this purpose, the
hand process is found to be more ac-
curate and about as economical. This
work, too, can be done by boys and
girls as well as by men and women.
The sizer used in hand work is a long
open box or trough separated into com-
partments. The sizer measures each
feather, one at a time, with the quill
against the guard at the back of the
board, and with the stripped part of
the feather down, then places it in its
proper rack. As the various compart-
ments become filled, the feathers are
" tied in bundles with strips of muslin
about 1 in. wide,

Before the different sizes and lengths
of feathers are bunched for each duster,
they are passed through the softening
machine, which can be run either by
machine-power or foot-power, the for-
mer, however, being more satisfactory,
Ordinarily, one-half of a horsepower
will run this fmachine at a speed of 800
revolutions per minute, at which it does
its best work. When the machine is
run by power, all that is necessary is
to put the feathers, soft-tipped ends
first, into the revolving front rollers.
It can be fed with both hands at once,
only taking care not to let one feather
lap over on top of another, thus damag-
ing both feathers. The mission of the
machine is to effectually soften the
feathers without spoiling the original
springy qualities of the quills, and
when the feathers have been so treated,
they can be taken direct to the
buncher’s table.

The buncher simply picks up the
feathers, one by one, with the right
hand and lays them straight in the left
hand with the soft tip ends all pointing
one way, the stripped sides all upper-
most, and the ends all even. As they
are bunched they are also counted until
the required number is reached. The
bunch is then held tightly together with
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an ordinary wooden clothes-pin until
the proper length is measured off on
part of the bunch cutter, The quill
ends of the bunch are laid so that the
cutter will sever them evenly. Ii, for
instance, a 14-in. duster is required,
the buncher will make two bunches out
of 10-in. wing feathers, with 20 feathers
to each bunch, cutting the quill ends
off even 10 in, from the tip ends. Then
he makes two bunches out of 11-in.
wing feathers with 20 feathers in each,
cutting the quill ends off 11 in. from
the tips, and two bunches of 12-in. tail
feathers, 10 feathers to the bunch, cut-
ting the quill ends off 12 in. from the
tips. As these bunches are completed
they are laid on the upper board of the
buncher’s table ready for the winder,
Two bunches of medium sized skirt
feathers, 15 to the bunch, complete the
list of feathers for the 14-in. duster.
The winding is done with an ordinary
broom winding machine, provided with
special head chucks, but before the
feathers are wound all but the skirt
feathers must be curled. To wind, for
instance, a 14-in. duster, one bunch of
10-in. wing feathers is curled by pull-
ing it across the curler with the
stripped side of the feathers next
to it. This operation requires a little
practice in order to nicely curl the
feathers so as to produce a good-
shaped duster. After curling, straighten
the quill ends if they have slipped
out of place, and place the bunch
around the head under the wire,
leaving the quill ends standing out
about half an inch. The stripped
parts of the feathers should be
turned next to the head and run entirely
around it, The second bunch of 10-in.
wing feathers is treated in the same
way, excepting that the stripped sides
are turned outward. The protruding
quills of the two bunches are cut off
close to the head, the wire is run over
onto the second groove, and all is ready
for the two bunches of 11-in. wing
feathers, These are curled with the
smooth side of the feathers against the
curler, which is just the opposite to the
curling of the 10-in, feathers, The
feathers of the first 11-in, bunch have
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their stripped sides turned toward the
head, and run but half way around.
The second 11-in. bunch, the stripped
sides of the feathers turned inward, are
made to reach the balance of the dis-
tance,

The wire is run around the feathers
and into the third groove, and the two
bunches of 12-in, tail feathers are curled
and worked around the head in the
same manner as the 11-in. bunches of
wing feathers. The wire is then run
around these feathers and into the last
or “skirt” groove, after which a “paper
collar” is placed around the groove and
fastened by running the wire around it.
Two bunches of medium-sized skirt
feathers are placed over the collar, fas-
tened by running the wire around, and
the ends of the quills are trimmed off
with a knife. Care must be taken to
cut these quills close to the top of the
skirt groove, not close to the wire, so
that there will be left under the wire
perhaps an eighth of an inch of quill
end.

From the winding machine the dust-
ers are taken to the trimming table
where the loose plumage and dirt are
removed by whipping them over a
round-backed chair, and the paper
“cuff” or label is tacked on. Screwing
the handle into the head of the duster
completes the operation and the fin-
ished product is ready for the market.
Heads and handles are usually pur-
chased from the concerns who furnish
the feathers.

Pt a——

NEW CUP FOR EVERY DRINK

That the public drinking cup is an
intermediary in the conveyance of
germs from one person to another is
conceded by all medical authorities,
and this fact is the reason for the drink-
ing fountain here illustrated. It is pro-
vided with a holder which contains
300 cups made of waterproof paper.
A penny deposited in the slot of the
holder procures one ol these cups from
which to drink. After use, the cup 1s
again pressed flat and dropped in the
slot in the base of the fountain. The
water faucets are so arranged that it is
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impossible to obtain water without a
cup of some kind, and as the paper cups

Fountain Furnishes Cups as Well as Water

are the only ones available, their use is
therefore required. Many boys are in
the habit of placing their lips to the
faucets where possible to get a drink,
a practice as liable to spread germs as
the use of common drinking cups.

Nearly 30 years ago the steamer
“Alpena” sunk in Lake Michigan about
midway between Chicago and St. Jo-
seph and just a little north of the
usual course, many persons being
drowned. Mrs. Rosa Peyton, the
widow of one of the drowned, died re-
cently in Chicago, and as her dying
wish was that she be buried near the
spot where her husband went down, her
ashes were lowered overboard from a
lake excursion boat at a point as near
as could be determined.
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TOPSY-TURVY GAME OF POOL

One of the recently patented amuse-
ment devices is the game of pool played
on a table conqtructed similar to a box
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for its value. The balls are solid rub-
ber, 114 in. in diameter, and the box is
15 in, wide and 30 in. long. The
cushions are the same as used on reg-
ular billiard tables.

LARGEST AUTOMATIC GUN IN
WORLD

The largest automatic gun in the
world, mounted on an automobile

Playing the New Game

sled, through which a ball is thrown so
it will make the rounding end and light
on the table after passing through a
Joor and land in a pocket or pit. The
doors are numbered and the pockets
have their value as well as the pits.
The game is played by the person
standing about 8 ft, in front of the table
and throwing the ball in the end open-
ing ; the ball passing through the box
will come out ou top or the table part.
Seven balls are played by each person.
If a ball rolls into a pit it counts 75,
a corner pocket 25, or a side pocket 100,

The balls must remain in the pockets

truck, was recently tested at Cleve-
land, Ohio, under the direction of Col.
O, W, Liscack, of the ordnance depart-
ment of the U. S. army. The great
rapid-fire gun fires 3-1b. shots at a
speed of 100 per minute, the range be-
ing 314 miles.

The tests were not only of the gun
itself, but also its effect mounted on
an automobile. Shots were fired with
the brakes of the truck set, and with
them released. In the former instance,
the truck did not move and no shocks
were felt by those on the truck plat-
form, With the brakes released there

Largest Automatic Gun in Worlﬂ Mounted on Auto Truck .

or pits until they are all played
to count, The number on the door
through which the ball passes counts

was a slight movement on the recoil,
but no shocks, For war purposes the
truck would, of course, be armored.
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UNIVERSAL SPINDLE ON A
MILLING MACHINE

A new milling machine having a
double joint spindle head to drive the
cutter spindle at any desired position,
thus making it universal, has been

r’ Hllhq “l R b"'

Cutter S
Inclined Position

indle in a Front-

brought out by a French company.
That part of the head where the spindle
carries the cutters on a regular milling
machine is made in two separate pieces,
one pivoted upon the other, and both
carried on a bearing attached to the
machine pillar. The two bearings are
circular in shape and one is located in
a vertical plane, AA, while the other is
at an angle of 45 deg., BB. The bevel
gears are cut and arranged in the two
pieces so as to drive the cutter spindle
in any position the parts of the heads

o
A

Bl

Courteay Amoerican Machinist
Gears with the Double Joints

may be placed. This construction per-
mits the cutter spindle to be revolved
and inclined in all positions and per-

Cuttcr Epmdl: in a Vertical
Position
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form all possible operations of milling,

A constant speed drive is provided
having 15 different speeds controlled
by a knob and lever at the side of the
machine. Attachments are made to fit
on any plain horizontal milling ma-
chine in use.
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Cutter Spindle in a Side-Inclined
Paosition
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A WAGON THAT HAS CARRIED
BILLIONS

Very few of the people who pass the
Treasury building in  Washington
realize that the old wagon, drawn by
three patient, white horses, that often
stands backed up at the curb has an in-
timate association with the paper
money of the country. Every piece of
paper money that any individual in
the United States has spent or hoarded
in the past 26 years has ridden in this
wagon, and the amount hauled by it
equals all the money there is in the
world today.

The wagon plies regularly between
the bureau of engraving and printing
and the Treasury, always loaded down
with rectangular packages of 1214 1b.
each. In every package are 4,000 bills.
If the bills are of the lowest denomina-
tion, each package is worth $4,000. If
the hlghebt which is $10,000 bills, a
package i1s worth $40,000,000. ("lne
package, and only one, of this great
value ever rode in the wagon. If the
packages carried by the wagon were
piled one on top of another they would
make a monument 15 miles high.

Treasury officials insist that there
is a U. 5. coin known as a “cent,” but
that a “penny” is not an American
piece of money.
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PITCHING MACHINE FOR
CRICKET PRACTICE

Cricket is as popular a game of ball
in England as is baseball in America.

Machine Pitches Cricket Ball

It is played with 11 men on a side, one
side being dispersed in the field to de-
liver and catch the ball, and the other
batting. The batsman stands before
a wicket, which the pitcher, or bowler,
as he is called in England, tries in
every possible way to knock down.
The game, which cannot be completely
described because of lack of space, is
very ancient, having been played under
the name of cricket as far back as the
sixteenth century. In itself, it has not
undergone any changes to speak of,
but once in awhile some auxiliary idea
is developed, one of the most important
of which is the bowling machine for
practice, here shown. It is the inven-
tion of an expert player, and has just
been tried and approved. It will bowl
any length, pace, direction and break
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required, giving amateur players as
excellent batting practice as could a
professional bowler. The ball comes
to the batter on the first bound, and
“break” is the term applied to the slant
it can be made to take after striking
the ground.

A FLEET OF GOLD DREDGES

The Yukon territory now has a fleet
of 16 gold dredges, or ships, as they are
spoken of by the miners, and five or
six more are being equipped. A dredge
built ready for operation in the Yukon
costs $150,000 on an average, and han-
dles daily from 2,000 to 5,000 cu. yd. of
gravel, which will yield from 25 cents
to $25 of gold per cubic yard. The
daily output of gold per dredge is from
$1,000 to $5,000, although it is said that
there have been days on which a single
dredge has taken out $15,000,

POISON-ARROW AMBUSH GUN

The crude cross-bow weapon shown
in this illustration closely resembles
the weapons used in the European
wars before gunpowder was invented,
but it is a modern weapon of the inte-
rior tribes of the Philippines, by which
many soldiers and a few explorers have
met death. It projects deadly, poi-

soned arrows of bamboo, one of which

Deadly Poison-Arrow Projector

is shown in the illustration in position
for discharging.
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BOILER THROWN 500 FEET
IN AIR

Some idea of the force of the boiler
explosion which wrecked Denver’s
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the hull to allow of her being towed to
Glasgow for re-fitting. The decks for-
ward were found to be badly buckled
and some of the plates of the hull were
warped.

Boiler Thrown in Air by Exploding Companion

electric light plant and threw a second
boiler high into the air in June, is
gained from this illustration, People
who saw the 8-ton boiler soar through
the air say that it went as high as
500 ft. before dropping and crashing
through the roof of the plant again.
The glass in every building within
three blocks of the explosion was shat-
tered.

-

TRANS-ATLANTIC LINER
BURNS AT DOCK

The Cunard liner “Lucania” was
badly damaged by fire and then sunk
at the Huskisson dock in Liverpool on
Aug. 14, The flames, supposed to have
originated in the saloon kitchen, were
discovered about 7 o'clock Saturday
evening, but despite the efforts of the
ship's fire brigade spread rapidly from
the first-class saloon to the steerage.
The upper works of the big ship were
burned out from the funnels forward,
and to save any of her it was decided
at 3 o'clock Sunday morning to sink
her in the dock. She was later refloated
and drydocked for sufficient repairs to

MECHANICAL WAVE BATHTUB

The mechanical wave bathtub shown
in this illustration was originally in-
vented by a French nobleman, but is
now being used to some extent in Ger-
many. It resembles in form and in ac-
tion certain patent churns now sold
everywhere, and is intended to produce
a wave motion, such action being

T
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Mechanical Waves in a Bathtub

deemed more or less beneficial from a
medical standpoint.
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NEW TYPE OF RIVER STEAM-
BOAT

An entirely new type of steamboat
is to be used by the $1,000,000 naviga-
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every 500 tons. The total capacity is
rated at 2,500 tons. It is estimated

that the boat will make a speed of five
miles an hour upstream and 15 to 20
miles downstream.

For Service Between Kansas City and 5t Louis

tion company which is being organized
by big shippers in Kansas City, Mo.
The boat is intended for service be-
tween Kansas City and St. Louis and
ultimately between Kansas City and
New Orleans. It is modeled after the
whaleback type used on the Great
Lakes and is arranged like a trunk
stearner. It will bear little resem-
blance to the type in common use now
on the Missouri, Mississippi and Ohio
rivers, The high upper works on the
old-style boat that catches every ounce
pf wind will disappear in the new boat;
only a pilot house, coal bunkers and
quarters for the crew will be above
deck. They are not intended for pas-
senger traffic and the crew will be
small. Machinery will do the loading
and unloading and even the firemen
will be replaced by mechanical stokers
that will feed the fires on chain grates
under the latest type of high-pressure
boilers. Conveyors will carry the coal
from the bunker to the furnace. Com-
pound condensing engines will drive
the stern wheel and electric power will
oﬁemte the capstans, unloading ma-
chinery, and lights. A short smoke-
stack with forced draft will serve in
place of the towering stacks now used
on river steamers to get enough draft
to make steam., The three balanced
rudders will be operated by a steam
steering device. The boat will be built
of steel with watertight compartments,
and is designed to be 300 ft. long,
50-ft. beam and 14-ft. hold, drawing
20 in. light and 12 in, additional for

AUTOMOBILE WATERING
PLACES

That there is toleration for automo-
biles where automobile drivers deserve
toleration is strikingly shown in this
illustration. It is a watering place for
steamer automobiles, voluntarily ar-
ranged in Concord, Mass. In carrying
out this original idea a long hose is
attached to the hydrant to make it
easier for a tourist to fill his tank, and
a sign calls attention to it,

Middleboro, another city of that

Automobiles
Water Here

Water for Automobiles

state, has hung out banners asking au-
tomobilists for a square deal and prom-
ising one in return.



POPULAR MECHANICS

607

GROWING AND CHANGING THE NATURE OF PLANTS
BY DRUGS

With Chemical Stimulant Plants Are Made to Flourish in Soil as Arid as the Desert—Rare Tints
Unnatural to Flowers under Ordinary Growth Are Produced, as Well as
Many Other Curious Results

On the roof of the Philadelphia col-
lege of pharmacy, Dr. Henry Kraemer,
professor of botany and director of the
botanic ‘laboratories, has established
one of the most remarkable gardens in
the world, in which he feeds plants
drugs to make them grow and develop
tendencies hitherto foreign to their na-

drug preparations with the sand and
watching the growth of the plant he
observes the effect on the wvarious
preparations. The result of this chem-
ical feeding, and its summing up, will
be announced when the experiments
have become sufhciently advanced, but
in the meantime an interesting descrip-

Dr. Kraemer Treating a Plant

tures.  The object of the experiments
is two-fold, First he is testing the
possibility of growing under artificial
conditions plants from which valuable
drugs are taken, and secondly, as al-
ready mentioned, he is seeking knowl-
edge concerning the effect of drugs and
chemicals on other plant life.

To make the tests as severe as pos-
sible, Dr, Kraemer beds his plants in
plain sand, in which, under ordinary
circumstances, the plants experimented
with would not live. By mixing his

tion of what is now progressing may
be given.

In the garden a variety of specimens
of the same plant are being treated
with chemicals of widely different na-
ture. The result, so far, is curious and
interesting. A plant treated with one
particular kind of chemical will bloom
magnificently, while another, treated
with another chemical but otherwise
grown under the same conditions as
the first, will have a profusion of beau-
tiful leaves, but not a sign of a bud.
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Some of the blooming beauties, treated
with one kind of chemical, will flower
with a gorgeous red, while another, of
the same family exactly, will bloom out
in blue or vellow colors or in delicate
tints never achieved by that particular
flower before.

Flourishing in one corner of the gar-
den is a happy little family of camphor
trees. Thriving on the drug diet pro-
vided by Dr. Kraemer these plants
promise an object lesson to the De-
partment of Agriculture of the possi-
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success Prof. Kraemer intends to
prove.

His experiments in drug plants also
include digitalis, which, when com-
pounded with strychnine and mor-
phine, forms the basis used in the treat-
ment of alcoholism. The plant can be
seen in all stages of cultivation, and
through his experiments Dr. Kraemer
makes the statement that strychnine
produces the same effect as a stimu-
lant as does alcohol.

Of his work in modifying the tints

- h.. o,

Drugs Are Tested on These Animals First

bility of establishing camphor planta-
tions in America. The camphor trees
in the roof garden were raised from
cuttings obtained from a grove of these
trees now growing wild in Florida.
Forty years ago the trees were set out
as an experiment by the Department of
Agriculture. Later their cultivation
was given up as a failure.

In another part of the garden is
growing a specimen of the original
licorice plant brought from Spain by
the late Henry R. Rittenhouse, who
made a fortune by cultivating this com-
mercial product. That the plants can
be grown in the United States with

of flowers by means of the drug treat-
ment, Dr. Kraemer says:

“Various soils have been experi-
mented with, including an artificial soil,
and sand to which a special nutrient
was added. The chemicals used to
modify the color principles were sup-
plied to the plants in the form of solu-
tions of vary ing strength, or added to
the soil in the solid form, the solution
gradually taking place. Pl’ﬂhah]}’ the
most striking result which I obtained
by the use of chemicals was the pro-
duction of a red color in the petals of
the white rose, Kaiserine. The red
color occurred in the basal portion of
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A General View of the Roof Garden
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the petals and was produced in the
flowers of plants which were supplied
with potassium hydrate, potassium
carbonate, calcium hydrate and lead
acetate. The Kaiserine rose tends to
yellowish, but not to pink or red, and
therefore the red color produced in the
petals is a new character.

“As to the explanation for the change
I can only suggest two reasons: Either
the added chemical reacts directly with
a compound already present in the
petals, or has induced the formation of
an entirely new substance; or the color
substance formed in other parts of the
plants, as in the leaves, has been trans-
ported to the petals through the in-
fluence of the chemical.”

About 30 chemicals were used as
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color control agents. These were sup-
plied to the soil in which the plants
grew in both solid form and in solu-
tion. Some experiments were also
made with hypodermic injections of the
solutions into the flower stalks and by
inserting tubes containing solutions in-
to the stems. These two methods,
however, only gave negative results.

The small menagerie which forms an
important auxiliary to the garden is
also of great interest. It contains cats,
guinea pigs, 'possums, and fowl, upon
which he tests the effect of his experi-
mental drugs by inoculation before ap-
plying them to the plants.

It may be years before the result of
some of the experiments can be defi-
nitely known.

BRITISH STEAMER FOR SOUTH AMERICAN ROUTE

The new South American line
steamer “Vasari” built in England for
mail and passenger service between
New York, Brazil and the Argentine
Republic, is as palatial in many re-
spects as the trans-Atlantic liners.

A little over 500 ft. long, and with
a beam of 59 ft., she has accommoda-

tion for a large number of first-class
passengers as well as excellent quarters
for second-class, The main saloon is
panelled and furnished in light oak,
beautifully carved, and lighted with
many electric lights in the decorated
ceilings and silver sconces around the
walls. The upholstery is of red

Connecting Link Between North and South America



POPULAR MECHANICS

morocco. A large and lofty ladies’
cabin or music hall and a smoking
room are also provided. The former
is painted white and ornamented with
delicate raised work of Adams or
Wedgewood design. At the after end
of the smoking room, which i1s done in
walnut and provided with an open fire-
place, is a sheltered alcove which forms
an open-air cafe. This is for use when
voyaging in the tropics.

The accommodation for second-
class passengers is on the shelter deck
aft, and this is also provided with an
open-air cafe. During her trial trips
the vessel made a speed of 18 miles an
hour.

WEATHER KIOSK TAKEN FOR
MAIL BOX

The postal authorities of St. Louis
experienced much trouble in keeping
people, especially the foreign element,
from cramming their letters into the
curved framework of the new weather
kiosk placed in front of the postoffice
and federal building. It became neces-
sary to attach a sign to the instrument
which foretells the weather, winds,

U. 8. Weather Kiosk

and vagaries of the elements, setting
forth that it was not a letter box.
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ANOTHER BRIDGE-RAISING
" FEAT
This illustration shows the Chicago,
Milwaukee & St. Paul railway bridge

Train Crossing Bridge As It Is Being Raised

across the Kinnickinnic river at Mil-
waukee as it was being raised 7 ft. 11
in. while trains were crossing over it,
More than 60 hydraulic and “whiskey”
jacks were placed under the turntable
and at both ends, and when the com-
mand was given all the jacks were
worked at once, thus raising the bridge
evenly. The bridge was raised 21 in.
a day.

HOSPITAL CHILDREN SEE
OUTDOORS THROUGH
MIRRORS

The little children who are confined
to beds in the Orthopedic hospitals in
Seattle, Wash., are now able to watch
their more favored companions at play
on the surrounding lawns and enjoy
the outdoor scenes because of a
thoughtful provision of large hand
mirrors. These the children hold in
a position to reflect the out-of-doors.
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INGENIOUS LOCK FOR CANOES

In improving the waterways under
its control, the Metropolitan park com-
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Waterless Cance Lock

mission of Boston has just completed a
concrete dam, with locks for power
boats and canoes at the Old Craddock
bridge over the Mystic river at Med-
ford. The lock for motorboats is the
same as other locks for small boats, but
the waterless canoe lock, shown in the
illustration, is of ingenious construc-
tion. It is a concrete runway with a
gradual incline which runs to a peak
and then down the other side. The
center of the runway i1s set with rollers
and the concrete space on each side is
grilled to provide steady footing for the
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canoe owners, who, in making the port-
age, step out of their cances and drag
them up the incline on the rollers.

“LUSITANIA” BREAKS THREE
RECORDS

Hardly a month passes that the
“Lusitania” or “Mauretania” does not
break a previous record, but on a west-
ward trip that ended Sept. 2 the “Lu-
sitania” broke three records. She made
the passage from Queenstown in 4
days, 11 hr., and 42 min., clipping 3
hr. and 18 min. from its previous fast-
est time. It maintained an average
speed of 29.70 miles an hour for the
entire voyage, beating the “Maure-
tania’s” record of 29.63, and finally, by
landing its passengers before 8 o'clock
on the night of its arrival, it became
the first liner to dock on the fourth day
out from Queenstown. Both ships be-
fore have left Queenstown on Sunday
and reached the Ambrose channel
lightship too late to dock before Friday
morning, but on this trip of the “Lusi-
tania,” the first in the new schedule, it
was possible to get to New York be-
fore the 8-o’clock hour after which all
ships must wait entrance until the fol-
lowing morning.

Before this is read by the public
either boat may have beaten even this
record.

DISPLAYING HOSE IN FORM OF
BELL

Displaying garden hose, rope, chain,
or wire in the form of a bell is a simple
and effective method
of bringing these ar-
ticles to the atten-
tion of customers.
The frame which
forms the bell after
any one of the above
mentioned articles is
wound around it is
composed of six
pieces of wood, the outer edges of
which are toothed, put together as
shown in the illustration. A chain,
knotted at the end, forms the clapper.
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TWO HOUSES FROM ONE
HOUSE

This large farmhouse stood 1n a sec-
tion of Long Island where there is
nothing but farms, and where at pres-
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a red light on the left, and a white
headlight in front on top. The green
and red lights must be visible in front
and laterally, and the headlight must
project its rays forwards and down-
wards.

House Sawed Through Center to Make Two

ent smaller houses are largely in de-
mand. Therefore it was sawed in two
with hand saws:; one half was left
standing in its original position, and
the other half was moved to another
location, making two dwellings out of
the one,

RULES OF THE AIR

The commission “Aerienne Mixte,”
which 1s the ruling body of France in
matters aeronautical, has issued the
following rules relating to travel in the
air: Two flving machines, which, in
approaching one another, seem likely
to collide must both keep to the right.
They must pass one another at a dis-
tance of at least 150 ft. apart, unless
they are flying at altitudes differing by
more than 90 ft. Dirigible airships
must avoid each other by a distance
of at least 1,500 ft., but are free from
this condition if at altitudes differing
by at least 450 ft. Every machine fly-
ing at night or during foggy weather
must carry a green light on the right,

CANNON BALL AS CLOCK
WEIGHT

An extraordinary old clock in the
church of St. George, Esher, England,
has been started again after being si-
lent for 30 vears. The clock is at least
300 years old, and its weights are can-

Cannon-Ball Weight of 300-Year-Old Clock

non balls, one of which is shown in
the illustration,
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Old Tank Locomotive Used on the Paris-Orleans Railway

HOW TO MAKE A TABLE FOR THE DEN

The accompanying table is especial-
ly appropriate for the den; it might
he used in any other part of the house
as well. It may be built of plain sawed
red oak, or of quarter sawed white oak.

Table Completed

The wood should be thoroughly sea-
soned and devoid of imperfections.

()rder the material as follows:

1 top piece, ¥ in. thick by 36 in. square, 5-2-5.
4 legs, 214 in. square by 3 in. long, 5-4-5.

2 upper horizontals, 13§ by 2 by 38 in., 5-4-5.
2 lower horizontals, by ....‘{é i.ry 35 in., 5-4-5.
4 keys, ¥4 by 1 by 6 m., 52

l.ay out and cut the circular top
first. Next cut the four legs to length.
To get the slopes for the ends of the
legs and the shoulders of the tenons,
lay out a full sized drawing in pencil
and lay the bevel along these lines, ad-
justing the parts to the lines.

The top horizontals have grooves
cut on either side to allow the posts to
“set in.” This i1s to give the frame
more rigidity. The lower horizontals
or stretchers are to be tenoned through
the posts and keved. That the keys
may be alike in size, a good plan is to
make them first, then make the mor-
tises in the stretchers to correspond.
Work the keys to the proper thickness,
unless they were ordered so, then to
length and joint one edge straight and
square. Next lay off across the key
the lines A and B of the drawing so
that A shall measure 14 in. and B 34 in.
Draw a sloping line through these
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points and-work this edge of the key -

to size and :shape. Round the top of
the key as shown, Then mortise in the
tenon, for the key can them be'laid out
to 1% in. for the top opening and 35 in.
for the bottom.

The most satisfactory finish for Mis-
sion designs, and the easiest to apply,
is wax. It 1s an old finish that
was superseded by varnish.
Our ancestors used to make
wax polish by “cutting” bees-
wax with turpentine. Cut up
the beeswax and add to it
about one-third its volume of
turpentine. Heat to the boiling
point in a double boiler. Or,
melt a quantity of beeswax and
to this add an equal volume of
turpentine. Care must be
taken that the turpentine shall
not catch fire.

Rapid drying and hardening
waxes can be purchased now-
a-days. They require a smooth
surface and a thin application
for a successful result. Too
much wax upon a rough sur-
face will produce very ugly,
white, chalk-like spottings as

615

wax. It should be allowed to harden
well, then be sanded with No. 00 paper.

HINTS ON ROAD SIGNS

An English writer on questions con-
cerning automobiles and automobilists
suggests the designing of a few sym-

the wax dries. These are espe-

cially noticeable upon dark fin-
ishes. Waxes colored black
overcome this, but are not
necessary if the ordinary wax
is properly applied. 1—Stain
the wood, if a very dark finish
is desired. 2—If the wood is
coarse grained, put on one or
two coats of paste filler and
rub it off carefully, that a
smooth surface may be pre-
pared. Allow the stain 12
hours in which to dry, also
aach coat of filler, 3—With a
soft cloth apply as thin a coat-
ing of wax as can be and still
cover the wood. Wax is in
paste form. 4—Allow this to stand five
or ten minutes, then rub briskly with a
soft dry cloth to polish. 5—Let stand
24 hours, then apply another coat.

A thin coat of shellac applied to the
filler brings-out the grain of the wood
and makes an excellent base for the
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Details of Table Construction

bols for road signs to convey informa-
tion concerning certain helpful little
things. A few such symbols are read-
ily learned and might indicate the
presence of a telegraph office, a sta-
tion, a blacksmith shop, garage, or
hotel in nearby villages. :
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ELECTRIFYING THE U. S. ARMY

The Wonderful Achievements of the Army Signal Eﬁrpa—Stiﬂ Greater Opportunities in Future
By Monro Woolley

The importance of the signal corps
of the United States army, Indian cam-
paigns notwithstanding, was never
quite fully appreciated until the Philip-
pine insurrection furnished a fitting

of the men who compose this branch
of the army, but their chief aid is elec-
tricity, and it can well be said that
their task is the electrification of the
L. S. fighting [orces.

Wireless Antenna Hung from Smokestack—TFirst U. 8. Transport Equipped with Wireless (Vessel on Fire
at Time Photograph Was Taken)

‘theatre for its exploits. In the Islands
the organization, though small and but
fairly well equipped, accomplished
some really wonderful things, being
instrumental in no small degree in mak-
ing a success of that long and irksome
campaign,

Credit is, of course, first due to the
bravery and ability to suffer hardships

Almost in advance of the fighting
troops in the Philippine campaign, the
boys of the “lightning jerker’s brigade”
went undaunted to raise their poles and
string wires. With nothing save a six-
shooter and a “bunch” of nerve for pro-
tection, many a lineman met a horrible
end as he wandered looking for “trou-
ble” on the lines through the jungles.
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In one short month the corps strung
more wires and laid more cable than
Spain strung and laid in all her years
of possession. In four short years of
American occupation the archipelago
has become a network of wires which
reach the farthest island and touch the
most remote interiors. It is a system,
at least in point of territory covered,
which can be equalled in few places in
the United States. Today, at a cent a
word, a telegram can be sent from
Aparri in the north to Zamboanga in
the south, from Palawan in the east to
Guam in the west, with the surety of
a reply, not in a week or a month, but
in a day or an hour. The system is
now a part of the Bureau of Posts,
under the civil government, embracing
both telegraph and cable, and furnish-
ing a large number of positions to ex-
corps men.

It is a long jump from the old wig-
wag to the telegraph, and still another
great jump from the ordinary telegraph
to the wireless, but the signal corps of
today, instead of campaigning 10,000
miles from home, is giving its undi-
vided attention to experiments and
improvements, It has its electrical
laboratories, its wireless stations, its
airships, flying-machines, and aertal and
electrical experts. Nearly every coast
post, and many of those on islands, are
equipped with powerful wireless mech-
anism.

Possibly the greatest stations are
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Telegraph Barge in Alaska

those in Alaska, where communication
by ordinary means is difficult and un-
certain. The Alaskan stations are
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frequently in communication with the
Puget Sound forts, the station at Fort
Worden often picking up messages
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from the Mare Island navy yard, and
from Point Loma, near San Diego,
many hundred miles away.

The army transports are now, with
few exceptions, equipped with wireless
instruments operated by signal-corps
enlisted men, so that their arrival in
port can be announced in advance.

The educational department of the
corps includes several service schools
for technical and practical study, hav-
ing modern shops, plants, etc. These
are now training electrical sergeants
for the coast artillery, the largest school
being located at Fortress Monroe, Va.
The position of electrical sergeant pays
from $35 to $60 a month, according to
length of service, with rations, private’
quarters, clothing, and the other neces-

¢/ sities furnished by the army.

The signal corps, in fact, offers a
large field for electrical students. A
person of only ordinary electrical abil-
ity can with a little perseverance, rise
from the grade of private to that of
master signal electrician, which carries
the highest pay obtainable in the ranks.

The illustrations show different types
of wireless stations in charge of the
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corps. From the stack of the ice plant,
which is the %1,000,000 project of the
civil government in Manila, and one of
the largest plants in the world, is sus-
pended the first wireless equipment of
that city. It is the means of communi-
cation with ships and with the Cavite
navy yard across the bay. The ship,
which is the U. S. transport “Thomas”
and in the hold of which a fierce fire
was being fought when the photograph
was taken, was the first of her class to
be equipped with wireless. Still an-
other illustration shows the wireless
system at Fort Michael, Alaska, and
another, a telegraph barge at Fort Gib-
bon, Alaska.
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The fibers used in the composition
of the board are chemically treated and
subject to great pressure. They are
made in different sizes and are suitable
for the interiors of offices, residences,
summer cottages and buildings of a like
nature. The boards in their natural
color have the appearance of a cream
color picture mat, but can be retinted
in any color and stenciled.

An excellent idea of how the board is
used is gained from this illustration of
a dining room. The ceiling and upper
part of the walls are finished with the
wall-board. The beadings which cover
the joints of the boarding on the walls,
the beams of the ceiling, and the plate

INTERIOR WALLS MADE OF
SHREDDED WOOD FIBER

A wood composition, known as wall-
board, and made of shredded wood fi-
ber, pressed into boards with one em-
bossed surface, is being used as a wall
and ceiling covering. It takes the place
of plaster and laths and can be very
artistically arranged.

e b e

Modern Room Finished with Shredded Wood-Fiber Boards

rail complete the construction of the
room’'s interior and its decorative
scheme at one and the same time.

The practice of drawing up checks
on a typewriter, which has crept into
usage recently in several large firms,
is considered dangerous, inasmuch as
typewritten words and figures may be
erased and the amount easily raised.
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A TELEPHONE TRICK

A collector for a telephone company,
who makes his collections at the city
pay stations and bootlrs, states that it
is an old trick for petty telephone
swindlers to attach a piece of thread
to a dime, drop it into the slot, and
when their conversation i1s ended, at-
tempt to draw back their dime.

But they don’t succeed, the collector
says, for the slot is so constructed that
when the dime is dropped in, after the
operator rings the bell, it is absolutely
impossible for the dime to again enter,
or be drawn back into the slot.

In his daily collections he finds nu-
merous coins of that sort, and he
thinks that if the “telephone tricksters”
were only aware what a foolish scheme
it really is, they would speedily discon-
tinue it.—Contributed by James P.
Gorman, Boston, Mass,

HUGE SINGLE MASS OF COPPER

This great mass of pure native cop-
per, weighing 6,000 Ib., was found in
the Lake Superior copper country in
the days when prospecting in that
locality first commenced. It was taken
from an ancient mine pit 1614 ft. deep,
and had upon it the marks of a stone

Massive Nugget of Pure Copper

hammer, probably made hundreds of
years previous,
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SCENE IN DELFT, HOLLAND

Most Americans would associate a
windmill with open fields and trees in

A Windmill in Delft

localities more or less rural. In Hol-
land cities, windmills are as much a
part of the structures that compose a
community as are oil well derricks in
an American or Canadian oil com-
munity.—Photo by Miss Beatrice Ol-
iver,

RAILROAD HAS NEWS BULLE-
TIN SERVICE

Three times a day, morning, noon,
and night, the through trains on the
(Great Northern Railroad system are
furnished with news bulletins contain-
ing the most important events of the
day, The bulletins, flashed to the sta-
tions the trains are approaching, are
handed to the sleeping-car conductors
and distributed by them among the
passengers. In this manner the people
making long journeys are kept in
touch with all that is happening of
special interest,
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GREAT CONCRETE ARCH IN
SWITZERLAND

Until the 280-ft. arch at Cleveland,
Ohio, and the 281-ft. arch at Spokane,
Wash., are completed, this great rein-
forced concrete arch of a bridge in
Switzerland will have the distinction of
being the largest in the world. It
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THE MANUFACTURE OF WOOD

ALCOHOL
By C. R. Angell

Wood alcohol 1s an article of com-
merce familiar to almost every house-
hold in the country, yet very few people
are acquainted with its method of man-
ufacture or know the localities from

=
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Concrete Arch Has Clear Span of 250 Ft.

carries the highway between the vil-
lages of Stein and Teufen across the
gorge of the Sitter river. The arch has
a clear span of 259 ft., and the roadway
it carries is 216G ft. above the level of
the river bed.
FROGS EXTERMINATE
COCKROACHES

A resident in a suburban district of
an American community found his
home overrun with cockroaches. He
tried all kinds of cockroach remedies
without absolute success, then his chil-
dren made pets of two frogs and
brought them into the kitchen. The
result was a complete extermination
of roaches and other bugs.

|} i
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which a great proportion of it comes.
The manufacture of wood alcohol 1s
one of the greatest industries of the
hardwood forests of Michigan, and one
of its largest plants is near Pine lake,
in the northern part of the state. This
plant turns out 600,000 gal. of wood
alcohol each year from about 75,000
cords of hard wood, but this is not all.
From the same wood is yielded
2. 000,000 bu. of charcoal, and, with the
addition of limestone, 7,500,000 Ib. of
acetate of lime. A number of inflam-
mable gases of no commercial value are
also secured, and these are burned in
the furnaces which heat the huge ovens.

The plant consists of more than a
dozen buildings and covers some 40
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acres of ground. In the cutting of the
wood more than 150 men and 50 teams
are employed, while in the wood yards
more than four miles of narrow gauge
railway are used to carry the wood to
the ovens.

The process of securing the wood
alcohol from the wood is interesting.
In the first place the wood is cut into
uniform lengths and is loaded into cars
with steel skeleton bodies. These cars
are then pushed into the ovens on
tracks that branch from the yard rail-
way system, and in these ovens, which
are airtight, the wood is subjected to
a high temperature for 24 hours, the
absence of air allowing it to smoulder
but not to catch fire.

The smoke from the smouldering
wood passes from the ovens through
metal pipes, one for each oven, into
tanks containing water. In passing
through the water the smoke does not
become cooled sufficiently to condense,
but loses its tar. Then it passes
through a half mile more of pipe to
allow it to cool gradually. In this part
of the process the lighter gas is sepa-
rated from the smoke and passes to the
furnaces to be used as fuel. The smoke
then enters a condenser, consisting of
two cylinders, one within the other,
and between which water is kept run-
ning. After being condensed, the liquor
obtained from the smoke is subjected
to three distinct distillations, being
heated to a gas and then cooled to a
liquid in each. After the first distilla-
tion the liquor is mixed with limestone,
25 tons of which are used each week.
This absorbs the acetic acid, forming
the salt known as acetate of lime. The
result of the last distillation is wood
alcohol of a superior quality.

The wood alcohol is shipped away to
be refined into higher chemiecals, while
the acetate of lime, which 1s simply a
carrier for the acetic acid, is shipped to
Europe, where the acid is separated by
an exceedingly complicated process.
The charcoal is sold for fuel

A special train between Chicago and
St. Paul, Minn., a distance of 407 miles,
made the trip in 7 hr., 24 min.
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LOCATING WILD BEES' NESTS

“This illustration shows the method
adopted by many lovers of wild bees’
: honey in locat-

ing a bee tree in
the autumn,
Two pill boxes
are baited with
sweet water and
placed on sticks
some distance
apart. A couple
of bees are
caught in these
boxes and
watched when
released. As a
result two lines
of bees are es-
tablished be-
tween the boxes
and the tree in
which the mnest
is located. These
bees, flying on a
direct line between the nest and the
boxes, indicate the distance of the nest
by the degree of angle the lines form.

CHIMNEY TWISTED BY STORM

The chimney shown in these photo-
graphs was part of a house on Long
Island burned down about two years
ago. Some time after, as shown in one
of the views, attention was drawn to
the fact that in some manner the upper
part of the chimney had become turned
part way around, but still seemed
solidly in place. It is believed that this

.

¥

Extraordinary “Freak" of a Storm

somewhat extraordinary feat of jug-
gling was the result of a wind storm,
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EDITORIAL

The daily press is indulging in its annual spasm over the announcement of the deficit in the
operation of the Postoffice Department. As the amount of expenses over earnings 1s $20,000,-
000—several millions greater than ever before—the spasm is relatively more severe. Nothing is
said about the dehait of $100,000,000 in the War Dcpaﬂment, or the $115,000,000 in the
Navy, or the $160,000,000 spent in pensions.

While the Postoffice Department is not a model of economic management compared to that
of almost any large corporation or firm, yet it is free from scandals, and the alleged “dehicit” is in
reality fictiiozs. If all the other departments paid postage on their mail matter, the annual “loss”
would be insignificant ; and, in any event, the mail service is the one governmental branch which
1s of most immediate and personal service to the people, and whatever the loss, real or apparent,
the service should be steadily enlarged and improved and the rate on letters reduced to one cent.

*®
¥ *

The announcement of the double discovery of the North Pole by Dr. Cook and Peary
gives to the United States one more temtorial possession. It becomes ours without intention or
desire by Government, just as the Philippines became ours by an accident of war. In these days
it is difficult to imagine any possible commercial value in those frigid, and for the most part, lifeless
lands and waters—a desert of snow and ice. Yet the time may come, unlikely as it now appears,
that some good use may be found for the north polar region. It will be recalled that Alaska was
purchased chiefly as a whaling and sealing ground, and both these industries are already nearly
extinct, while the mineral and agricultural value of Alaska has proven to be of very great value.

When Alaska was bnughl, a railroad in that counlry was no more imprubal:lle than that
tourists will some day include the trip to the pole as one of the essentials to the well traveled.
With few exceptions history reminds us that where one man has gone and returned others are
found to do likewise, and each additional successful journey makes others easier and safer, as
routes are selected and provision made for shelter. However, there is no likelihood of any uncom-
fortably large rush of tourists in that direction for some time to come.

+* " L

While the honor of discovery still remains ours, should either one of the two explorers fail to
make good to the satisfaction of the geographical tribunal, to which the controversy will doubtless
be submitted, it is regretable that any contest should arise. The one possible recompense to the
hundreds who have gone into the icy darkness of the mysterious North, has been the hope of
winning a place among the world's few great discoverers.

No hope of buried treasure or mines of gold, of valleys filled with precious stones, has led
them on, agtempted the mariners of the 17th century. Fame alone was their aim, and only two
have report®d success after more than seven hundred had lost their lives in fruitless efforts.

The practically simultaneous discovery of great things is, however, nothing new. The
Washington Post calls attention to the almost simultaneous discovery of the law of gravitation by
Newton in England and LeBuet in France; of the reciprocating steam engine by Watt and
Stephenson ; of the planet Neptune at the same hour by Adams at Greenwich, England, and,
Jean Leverrier at Pans, France. Two patents for the telephone, both identical in specifications,
were filed at the office in Washington within fifteen minutes by men total strangers to each
other. The litigation subsequent to this event cost millions of dollars.
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The steady increase by fire departments in the use of motor-driven apparatus is another
reminder of the passing of the horse, at least in cities. This season has witnessed a much smaller
number of horses on the streets and boulevards; in fact, a horse-drawn pleasure vehicle is hardly
safe when driven on streets used by motors, and has become positively unattractive to those who
have once used a car. The elements of time, speed, reliability, and control are all in favor of the
motor car, while the relative cost of operation is not much in favor of the horse, and soon will be
against him. Taxicabs are drving out the horse cabs, and delivery and heavy team trucks are
putting on engines. [he increase in the number of this type from now on will be rapid.

*
* *

On September 1st a unique but useful law went into effect in the State of Kansas. The
public drinking cup is now unlawful there. In railroad trains, schools, theatres, parks and all
places of public resort drinking cups must not be used promiscuously. It is a great sanitary reform
which deserves to be taken up and copied in every state.

Of all the unclean, offensive and danger-laden objects with which people come in contact,
the public drinking cup is the worst. It is handled b$® all dasses of people, the clean and the
filthy. One minute it serves as a washbowl, the next a little child has it pressed to its lips. Con-
templation of the subject is repulsive in the extreme, but to some things we are so careless and
hardened that it is necessary to mention disgusting details. The public dnnking cup spreads
more disease in an hour than a board of health can control in a week or month. There shouldbe a
national awakening on the subject and Kansas deserves credit for having blazed the way.

THE ILL-FATED U. 8. S. striking a rock near the mouth of Buz-

“YANKEE" zard's bay, Mass., late last winter.

After being released from the rock she

This illustration shows the U. S. S. again sank while being towed to New
cruiser “Yankee” as she appeared after DBedford.

[
2

The “Yankee" Raised After the First Disaster
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EXPERIMENT LABORATORY ON
MOUNT WHITNEY

Reports from the west announce that
the Smithsonian Institute will soon
build a small but fully equipped exper-
imental laboratory on the pinnacle of
Mount Whitney's vast snow peak. This
mouiftain is” located in southwestern
California, 1s part of the Sierra Nevada
range, and reaches an altitude of 14,000
ft. above sea level. It will become the
highest scientific station on the west-
ern continent.

-CURTISS WINS IN ITALY

Glenn Curtiss, not content with
carrying away the chief honor at the
Rheims aviation meet, repeated this
pErfurmanEL at the International avia-
tion meet at Drescia, Italy, in Septem-
ber. In his flight for the grand prize
he covered 31.05 miles in 49 min. 24
sec., carrying away $6,000 as his share
of the $10,000 prize. He also won the
prize for quick starting, his time being
81/5 seconds.

FANS OF IMITATION FLOWERS

One of the most popular novelties of
the past season abroad were the floral
fans, made in imitation of all kinds of
flowers, and scented according to the
flower they represent. When open the

Imitation Rose Fan

fans show single blossoms, and when
closed represent a bunch of flowers.
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WOMAN 8 FT. 6 IN. TALL

The giantess shown in this illustra-
tion is now on exhibition in France as

Tallest Woman in the World

the tallest woman in the world. Her
height is 8 t. 6 in,, and her build is in
proportion to her height. The man
standing under her outstretched arm
would be considered a tall man if he
were not dgrarfed by his surroundings.

An attempt at blackmail by the aid
of carrier pigeons has been made in
Paris. A pigeon was sent to the threat-
ened man along with instructions to
place a I'rench note of $200 value in a
little box beneath its wing, under pen-
alty of having secrets exposed.
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Fire Engine Transformed Into Thing of Beauty

FIRE APPARATUS DECORATED
WITH 10,000 ROSES

Two of the most beautiful displays
in the Rose Carnival at Portland, Ore.,
were the fire engine and hose wagon
of Co. 15, shown in these illustrations.
Nearly 10,000 roses were used in the

Hose Wagon Buried in Roses

scheme, and the result was unusually
artistic.

STEAMSHIPS DIRECT FROM
MEMPHIS TO NEW YORK

A body of men in Memphis, Tenn.,
are agitating a steamship line between
that port and New York direct without
breaking bulk. Light draught steam-
ers have been tried on this ocean route
before, according to one of the marine
authorities, and were failures because
of the tossing they received. The same

authority insists that as the steamers
that go up the river to Memphis could
not draw above 10 ft. of water they
would be sorry sea boats in the winter
time in the Gulf and the South Atlan-
tic ocean,

IRON CYCLONE CELLAR

A metal concern in one of the cyclone
states of the west i1s manufacturing a
cyclone cellar of extra heavy galvan-
ized corrugated iron. The cellar has a
cylindrical shape, and is provided with
stairway, seats, shelves, and bins.
Under ordinary conditions it is used
for the keeping of fruits and vege-

>
Cyclone and Storm Cellar of Iron

tables. The whole is anchored solidly
in the ground and thoroughly braced.
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TIME AND ITS MEASUREMENT

By James Arthur

PART IV
In which the author unfolds a plan for universal
time and describes the watch and clock of the
future, which will be absolutely correct, without
the use of springs, gears, or pinions.

The mystery of time encloses all
things in its folds, and our grasp of its
infinite bearings is measured by our
limitations. As there are no isolated
facts in the Universe, we can never get
to the end of our subject; so we know
only what we have capacity to absorb.
In considering the foundation on which
all our time measuring is based, we
are led into the fringe of that Elysian
field of science—astronomy. A sci-
ence more poetical than poetry—more
charming than the optimistic phanta-
sies of wouth. That science which
leaves our imagination helpless; for its
facts are more wonderful than our ex-
tremest mental flights. The science of
vastness and interminable distances
which our puny figures fail to express.
“The stars sang together for joy,”
might almost be placed in the category
of facts; while the music of the spheres
may now be considered a mathematical
reality. Our time keeping is inevitably
associated with these motions, and we
must select one which has periods not
too long. That is, no continuous mo-
tion could be used, unless it passed
some spectes of milestones which we
could observe. Consequently, our
clocks do not—in the strict sense—
measure time; but are adjusted to
dizide periods which they do not deter-
mine. We are constantly correcting
their errors and never entirely sue-
ceed in getting them to run accu-
ratelv to periods of time which exist
entirely outside of such little things
as men and clocks. So a clock 1is
better as it approximates or hears a
regular relation to some motion in
nature, The sidereal clock of the as-
tronomer does run to a recular motion;
but our 24-hour clocks do not, as we
shall see later. Now consider the year,
or the sun’s apparent motion in the
Zodiac, from any given star around to
the same one again. This is altogether

too long to be divided by clocks, as we
cannot make a clock which could bz
depended on for anywhere near a year.
The next shorter period is that of a
“moon.” This 1s also a little too long,
1s not easily observed, and requires all
sorts of corrections. Observations of
the moon at sea are so difficult and sub-
ject to error that mariners use them
only as a last resort. If a little freedom
of language is permissible, I would say
that the moon has a bad character all
around, largely on account of her long
association with superstition, false the-
ology and heathen feasts. She has not
purged herself even to this day! The
ancients were probably right when they
{‘1|Ied erratic and ill-balanced persons
“luny.” Now we come to the day and
find that it is about the right practical
length—but what kind of a day? As
there are five kinds we ought to be able
to select one good enough, They are :—
1st. The solar day, or noon to noon
by the sun.

2nd. An imaginary sun moving uni-
formly in the ecliptic.

drd. A second imaginary sun mov-
ing uniformly parallel to the equator
at all seasons of the year.

4th. One absolute rotation of the
earth.

5th.  One rotation of the earth meas-
ured from the node, or point, of the
spring equinox.

The difference between 1st and 2nd
is that part of the sun’s error due to the
elliptical orbit of the earth.

The other part of the sun’s error—
and the larger—between 2nd and 3rd
is that due to the obliquity of the eclip-
tic to the equator.

The whole error between 1st and
ard is the “equation of time” as shown
for even minutes in the first chapter
under the heading, “Sun on Noon Mark
1909.”

Stated simply, for our present pur-
pose, 1st is sundial time, and 3rd our
24-hour clock time.

This 2nd day is therefore a refine-
ment of the astronomers to separate
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the two principal causes of the sun’s
error, and I think we ought to handle
it cautiously, or my friend, Professor
Todd, might rap us over the knuckles
for being presumptuous.

This 5th day is the sidereal day of
the astronomers and is the basis of our
time, so it is entitled to a little atten-
tion, I shall confine “sidereal day” to
this 5th to avoid confusion with 4th.
If you will extend the plane of the
equator into the star sphere, you have
the celestial equator. When the center
of the sun passes through this plane on
his journey north, in the Spring, we
say, “the sun has crossed the line.”
This is a distant point in the Zodiac
which can be determined for any given
year by reference to the fixed stars.
To avoid technicalities as much as
possible we will call it the point of the
Spring equinox. This is really the
point which determines the common
year, or year of the seasons. Using
popular language, the seasons are
marked by four points,—Spring equi-
nox—Ilongest day; Autumnal equinox
—shortest day. This would be very
simple if the equinoctial points would
stay in the same places in the star
sphere; but we find that they creep
westward each year to the extent of 50
seconds of arc in the great celestial
circle of the Zodiac. This is called the
precession of the equinoxes, The year
is measured from Spring equinox to
Spring equinox again ; but each year it
comes 50 seconds of arc less than a full
revolution of the earth around the sun.
Therefore if we measured our year by a
full revolution we would displace the
months with reference to the seasons
till the hot weather would come in
January and the cold weather in July
in about 13,000 vears; or a complete
revolution of the seasons back to where
we are, in 26,000 years, Leaving out
fractions to make the illustration plain,
we have:—

() 360 degrees of Zodiac _ 5 5 years |
50 seconds of arc )
. L;]}zys—:fg:gf - ?EMS_ Annréﬂ}mﬂte
@ 1 23@;%!:::: = 26,000 years
) aii%ﬂ%i_r = %} of a second

POPULAR MECHANICS

In (1) we see that a “precession” of
50 seconds of arc will bring the Spring
equinox around in 26,000 years.

In (2) we see, as 50 seconds of arc
represents the distance the earth will
rotate in 3 1/3 seconds, a difference of
one day will result in 26,000 years.
That is since the clock regulated by the
stars, or absolute rotations of the earth,
would get behind 31/3 seconds per
year, it would be behind a day in
26,000 years, as compared with a si-
dereal clock regulated by the Spring
equinoctial point,

In (3) we see that as 50 seconds of
arc is traversed by the earth, in its
annual revolution, in 201/3 minutes,
a complete circle of the Zodiac will be
made in 26,000 years.

In (4) we see that as the difference
between the year of the seasons and the
Zodiacal year is 3 1/3 seconds of the
earth’'s rotation, it follows that if this
is divided by the number of days in a
year we have the amount which a
sidereal day is less than 4th, or an abso-
lute rotation of the earth. That is, any
meridian passes the Spring equinoctial
point 1/110 of a second sooner than the
time of one absolute rotation. These
four equations are all founded on the
precession of the equinoxes, and are
simply different methods of stating it.
Absolutely and finally, our time is regu-
lated by the earth’'s rotation; but
strange as it may appear, we do not
take one rotation as a unit., As shown
above, we take a rotation to a movable
point which creeps the 1,/110 of a second
daily. But after all, it is the uniform
rotation which governs. This is the
one “dependable” motion which has not
been found wvariable, and is the most
easily observed. When we remember
that the earth is not far from being as
heavy as a ball of iron, and that its
surface velocity at the equator is about
17 miles per minute, it is easy to form a
conception of its uniform motion.
Against this, however, we may place
the friction of the tides, forcing up of
mountain ranges, as well as mining and
building skyscrapers—all tending to
slow it. Mathematicians moving in the
ethereal regions of astronomy lead us
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to conclude that it must become gradu-
ally slower, and that if is slowing; but
the amount may be considered a van-
ishing quantity even compared with the
smallest errors of our finest clocks: so
for uncounted generations past—and to
come—we may consider the earth’s
rotation uniform. Having now found
a uniform motion easily observed and
of convenient period, why not adopt it
as our time unit? The answer has
been partially given above in the fact
that we are compelled to use a vear,
measured from the Spring equinoctial
point, so as to keep our seasons in
order; and therefore as we must have
some point where the sidereal clocks
and the meantime clocks coincide, we
take the same point, and that point is
the Spring equinox. Now we have
three days:—

1st. A sidereal day 1/110 of a sec-
ond less than one rotation of the earth.

2nd. One rotation of the earth in 23
hours, 56 minutes and 4 seconds, nearly,
of clock time.

3rd. One mean time clock day of 24
hours, which has been explained pre-
viously.

Now, isn't it remarkable that our 24-
hour day 1s purely artificial, and that
nothing in nature corresponds to it?
Our real day of 24 hours is a theoretical
day. 5till more remarkable, this theo-
retical day 1s the unit by which we ex-
press motions in the solar system. A
lunar month is days—hours—minutes
—and seconds of this theoretical day,
and so for planetary motions. And still
more remarkable, the earth's rotation
which is itself the foundation is ex-
pressed in this imaginary time! This
looks like involution involved, yet our
24-hour day is as real as reality ; and the
man has not yet spoken who can tell
whether a mathematical conception,
sustained in practical life, 1s less real
than a physical fact. Our lezal day of
practical life is therefore deduced from
the day of a fraction less than one earth
rotation. In practice, however, the
small difference between this and a
rotation is often ignored, because as
the tenth of a second is about as near
as observations can be made it is evi-
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dent that for single observations 1/110
of a second does not count, but for a
whole year it does, and amounts to 3 1/3
seconds. Now as to the setting of our
clocks., While the time measured by
the point of the Spring equinox is
what we must find it is found by noting
the transits of fixed stars, because the
relation of star time to equinoctial time
is known and tabulated. Remember we
cannot take a transit of the equinoctial
point, because there is nothing to see,
and that nothing is moving! Dut it can
be observed yearly and astronomers
can tell where it is, at any time of the
year, by calculation. The stars which
are preferred for observation are called
“time stars” and are selected as near the
celestial equator as possible. The
earth’s axis has a little wabbling mo-
tion called “nutation” which influences
the apparent motion of the stars near
the pole; but this motion almost dis-
appears as they come near the equator,
because nutation gives the plane of the
equator only a little “swashplate” mo-
tion. The positions of a number of
“time stars” with reference to the equi-
noctial point, are known, and these are
observed and the observations aver-
aged. The distance of any time star
from the equinoctial point, in Hme, is
called its “right ascension,” Astrono-
mers claim an accuracy to the twentieth
part of a second when such transits are
carefully taken, but over a loug period,
greater exactness 1s obtained, Really,
the time at which any given star passes
the meridian is taken, in practical life,
from astronomical tables in the Nauti-
cal Almanacs. Those tables are the
result of the labors of generations of
mathematicians, are constantly sub-
ject to correction, and cannot be made
simple. Remember, the Earth’s rota-
tion is the only uniform motion, all the
others being subject to variations and
even compound variations, This very
subject is the best example of the broad
fact that science is a constant series of
approximations; therefore, nothing is
exact, and nothing is permanent but
change. But you say that mathematics
1s an exact science. Yes, but it is a
logical abstraction, and is therefore only
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the universal solvent in physical sci-
ence.

‘With our imaginary—but real—time
unit of 24 hours we are now ready to
consider “local time.” Keeping the
above explanation in mind, we may use
the usual language and speak of the
earth rotating in 24 hours clock time;
and since motion is relative, it is per-
missible to speak of the motion of the
sun. In the matter of the sun’s appar-
ent motion we are compelled to speak
of his “rising,” “setting,” etc., because
language to express the motion in
terms of the earth’s rotation has not
been invented vet. For these reasons
we will assume that in Fig. 47 the sun
is moving as per large arrow and also
that the annulus, hali black and hali
white, giving the 21 hours, is fastened
to the sun by a rigid bar, as shown, and
moves around the earth along with him.
In such illustrations the sun must al-
ways be made small in proportion, but
this rather tends to plainness. For
simplicity, we assume that the illus-
tration represents an equinox when the
sun is on the celestial equator. Im-
agine your eye in the center of the
sun’s face at A, and vou would be look-
ing on the meridian of Greenwich at
12 noon; then in one hour you would
be looking on 15° west at 12 noon ; but
this would bring 13 o'clock to Green-
wich. Centinue till you look down on
New Yoiik at 12 noon, then it is 17
o'clock at Greenwich (leaving out
fractions for simplicity) etc. If you
will make a simple drawing like Fig.
4% and cut the earth separate, just
around the inside of the annulus, and
stick a pin at the North Pole for a
center, you may rotate the earth as per
small arrow and get the actual motion,
but the result will be just the same as
if you went by the big arrow. We thus
see that every instant of the 24 hours
is represented, at some point, on the
earth. That is, the earth has an in-
finity of local times; so it has every
conceivable instant of the 24 hours at
some place on the circle. Suppose we
set up 1,440 clocks at uniform distances
on the equator, then they would be
about 17 miles apart and differ by min-
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utes. Now make it 86,400 clocks, they
would be 1,500 feet apart and differ by
seconds. With 864,000 clocks they
would be 150 feet apart and vary by
tenths of seconds. It is useless to ex-
tend this, since you could always im-
agine more clocks in the circle ; thus es-
tablishing the fact that there are an
infinity of times at an infinity of places
always on the earth, It is necessary to
ask a little patience here as I shall use
this local time and its failure later in
our talk. Strictly, local time has never
been used, because it has been found
impracticable in the affairs of life.
This will be plain when we draw atten-
tion to the uniform time of London,
which 1s Greenwich time; yet the
British Museum is 30 seconds slow of
Greenwich, and other places in London
even more. This is railroad time for
Great Britain; but it is 20 minutes too
fast for the west of England. This led
to no end of confusion and clocks were
often seen with two minute hands, one
to local and the other to railroad time.
This mixed up method was followed by
“standard time,” with which we are all
pretty well acquainted. Simply, stand-
ard time consists in a uniform time for
each 15° of longitude, but this is theo-
retical to the extreme, and is not even
approached in practice. The first zone
commences at Greenwich and as that is
near the eastern edge of the British
Islands, their single zone time is fast
at nearly all places, especially the west
coast of Ireland. When we {follow
these zones over to the United States
we find an attempt to make the middle
of each zone correct to local time, so
at the hour jumping points, we pass
from half an hour slow to half an hour
fast, or the reverse. We thus see that
towns about the middle of these four
United States zones have sunrise and
sunset and their local day correct, but
those at the eastern and western edges
average half an hour wrong. As a con-
sequence of this disturbance of the
working hours depending on the light
of the day, many places keep two sets
of clocks and great confusion results.
Even this is comprehensible; but it is
a mere fraction of the trouble and com-
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plication, because the hour zones are
not separated by meridians in practice,
but by zig-zag lines of great irregular-
ity. Look at a time map of the United
States and you will see the zones
divided by lines of the wildest irregu-
larity. Now question one of the bright-
est “scientific chaps” you can
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opposite at 180°, which is the “date
line.”  Our day begins at this line, so
far as dates are concerned ; but the local
day - begins everywhere at midnight.
Let us start to go around the world
from the date line, westward, When
we arrive at 90° we are one quarter

find in one of the great rail-
road offices whose lines touch,
or enter, Canada and Mexico.
Please do not tell me what he
said to vou! So great is the
confusion that no man under-
stands 1t all. The amount of
wealth destroved in printing
time tables, and failing to ex-
plain them, is immense. The
amount of human life de-
stroyed by premature death,
as a result of wear and tear
of brain cells is too sad to con-
template. And all by attempt-
ing the impossible; for local
time, even if it was reduced to

APPARENT
MOT IOM |
OF THE SuUM.

hourly periods is not compat-
ible with any continental sys-
tem of time and matters can
only get worse while the at-
tempt continues. For the
present, banish this zone sys-
tem from your mind and let
us consider the beginning and
ending of a day, using strictly
local time.

A ciwvil, or legal, day ends
at the instant of 24 o’clock,

midnight, and the next day
commences, The time is con-
tinuous, the last instant of a
day touching‘the first instant of the
next., This 1s true for all parts of the
earth ; but something in addition to this
happens at a certain meridian called the
“date line.” Refer again to Fig. 47 which
is drawn with 24 meridians representing
hours. As we are taking Greenwich
for our time, the meridians are num-
bered from 0°, on which the observa-
tory of Greenwich stands. When you
visit Greenwich you can have the pleas-
ure of putting vour foot on “the first
meridian,” as it is cut plainly across the
pavement. Degrees of longitude are
numbered east and west, meeting just

Fig. 47T—Local Time—Standard Time—Beginning and

Ending of the Day

around and it takes the sun 6 hours
longer to reach us. At 0° (Greenwich)
we are half around and 12 hours ahead
of the sun motion, At 90° west, three
quarters, or 18 hours, and when back to
180° we have added to the length of all
days of our journey enough to make
one day; therefore our date must be
one day behind. Try this example to
change the wording:—I.et us start
from an island B, just west of the date
line. These islanders have their 24-
hour days, commencing at midnight,
like all other places. As we move west-
ward our day commences later and
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later than theirs, as shown above. Sup-
pose we arrive at the eastern edge of
the 180° line on Saturday at 12 o'clock,
but before we cross it we call over to
the islanders,—what day is it? We
would get answer, “Sunday;” because
all our days have been longer, totalling
one day in the circuit of the globe. So
if we step over the line at 12 oclock
Saturday, presto, it is 12 o'clock Sun-
day. It looks like throwing out 24
hours, but this is not so, since we have
lived exactly the same number of hcurs
and seconds as the islanders. In this
supposition we have all the dates, how-
ever, but have jumped half of Saturday
and half of Sunday, which equals one
day. In practice this would not have
been the method, for if the ship was to
call at the island, the captain would
have changed date on Friday night and
thrown Saturday out, all in one piece,
and would have arrived on their Sun-
day; so his log for that week would
have contained only 6 days. It is not
necessary to go over the same ground
for a circuit of the globe eastward, but
if you do so you will find that you
shorten your days and on arriving at
the date line would have a day too
much ; so in this case you would double
a date and have 8 days in that week.
In both cases this is caused by com-
pounding your motion with that of the
sun; going with him westward and
lengthening your dayvs, or eastward
meeting him and shortening them.
Figure 47 shows Greenwich noon, we
will say on Monday, and at that in-
stant, Mondayv only, exists from 0 to 24
o'clock on the earth;.but the next in-
stant, Tuesday begins at 180° B. In
one hour it is noon of Monday at 15°
West, and midnight at 165° East; so
Tuesday is one hour old and there is
left 23 hours of Monday. Monday
steadily declines to 0 as Tuesday
steadily grows to 24 hours; so that,
except at the instant of Greenwich
noon, there are always two days on the
world at once. If we said that there
are always two days on the world at
once, we could not be vontradicted;
since there is no conceivable time be-
tween Monday and Tuesday; it is an
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instantaneous change. As we cannot
conceive of no time, the statement that
there is only one day on the earth at
Greenwich noon is not strictly per-
missible. Since there are always two
days on the world at once let us sup-
pose that these two are December 31st
and January 1st; then we have two
years on the world at once for a period
of 24 hours. Nine years ago we had
the 19th and 20th centuries on the
world at once, etc. As a mental exer-
cise, you may carry this as far as you
please. Suppose there was an impass-
able sea wall built on the 180° meri-
dian, then there would be two days on
the world, just as explained above;
but, practically, there would be no date
lihe, since in sailing west to this wall
we would “lengthen our days,” and
then shorten them the same amount
coming around east to the other side of
the wall, but would never jump or
double a date. This explanation is
founded, as it ought to be, on uniform
local time, and is the simplest I can
give. The date line is fundamentally
simple, but is difficult to explain. When
it is complicated by the standard time
—or jumping hour system—and also
with the fact that some islands count
their dates from the wrong side of the
line for their longitudes, scientific para-
doxes arise, such as having three dates
on the world at once, etc.; but as these
things are of no more value than wast-
ing time solving Chinese puzzles, they
are left out. Ships change date on the
nearest night to the date line; but if
they are to call at some island port in
the Pacific, they may change either
sooner or later to correspond with its
date. Here is a little Irish date line wit
printed for the first time,—I was tell-
ing my bright friend about turning in
on Saturday night and getting up for
breakfast on Monday morning. “Oh,”
said he, “I have known gentlemen to do
as good as that without leaving New
York City!”

As what is to follow relates to the
growing difficulties of local time and a
proposed method of overcoming them,
let us recapitulate :—

1st. Local time has never been kept,
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and the difficulties of using it have in-
creased as man advanced, reaching a
climax of absurdity on the advent of
the railroad ; so it broke down and be-
came impractical.

2nd. To make the irregular disorder
of local time an orderly confusion, the
“standard time"—jumping by hours—
has helped a little, but only because we
can tell how much it 1s wrong at any
eiven place. This is its only advantage
over the first method, where we had no
means of knowing what to expect on
entering any new territory. That is,
we have improved things by throwing
out local time to the extent of an hour.

My proposal is to throw local time
out totally and establish one, invari-
able, universal time., Greenwich time
being most in use now, and meridians
numbered from it, may be taken in pref-
erence to any other. Still another rea-
son is that the most important time-
keepers in modern life—ship’s chrono-
meters—are set to Greenwich time.
Universal time—no local time—only
local day and night. Our 24-hour sys-
tem is all right, so do not disturb it, as
it gets rid of A.M. and P.M. and makes
the day our unit of time. Owur railroad
time now throws out local time to the
extent of one hour; but I propose to
throw it out entirely and never change
the clock hands from Greenwich time.
The chronometers do that now, so let
us conduct all business to that time.

Now refer to Fig. 46, in which
Greenwich is taken as universal time.
The annulus, half white and half black,
indicates the average day and night,
and is a separate ring in the dial which
can be set so that “noon” is on the
meridian of the place, as shown for four
places in the illustration. It is the
same dial in all four cases set to local
day and night. Strictly, the local time
conception is dropped and the local day
left for regulating working and sleep-
ing time. All business would have the
same time. In traveling east we would
not have the short hours; or west, the
long hours., All clocks and watches
would show the same time as ship’s
chronometers do now. The only
change would be the names of the hours
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for the parts of the local day. This is
just the difficulty, for we are so accus-
tomed to asseciate a certain number, as
seven, with the morning and breakfast
time. Suppose breakfast time in Lon-
don is 7 o'clock, then according to the
local day it would be 12 o'clock break-
fast time in New York: but in both
cases it would be the same time with
reference to the local davlight. Let it be
distinctly understood that our associa-
tion of 12 o'clock with noon is not nec-
essary., The Japanese called it “horse”
and “nine”—the ancient Romans, the
New Testament writers, and the Turks
called it the “sixth hour”—the astrono-
mers now call 1t 24 o'clock, and the
Chinese represent it by several char-
acters; but, in all cases, it is simply the
middle of the day at any place. By the
proposed universal time, morning,
noon, and evening would be—at any
given place—the same hours, There
would be no necessity of establishing
legal noon with exactness to the meri-
dian, because that would only regulate
labor, meals, etc., and would not touch
universal time. This is an important
part of the proposal and is worth elabor-
ating a little. Sections in manufactur-
ing districts could make their working
hours correspond at pleasure and no
confusion would result, That s, local
working hours to convenience but by
the same universal time. Note how
periectly this would work in traveling,
—vyou arrive in Chicago from the effete
east and your watch corresponds all
along with the railroad clocks. As you
leave the station you glance up at the
clock and see that Chicago noon is
17.30, so you set the day and night ring
of your watch to match the same ring
on the clock, but no disturbance of the
hands. As you register ‘at the hotel
you ask,—dinner? and get answer,
24.30—then breakfast, 12.30. These
questions are necessary now, so I do
not add complication here. When you
arrive in a strange city you must ask
about meals, business hours, theater
hours, “doors open” hours, etc., etc.;
so all this remains the same. Let us
put the matter forcibly,—while we
count days, or dates, something must
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vary with east and west; I propose the
fixing of hours for business and sleep to
suit each locality, but an invariable
time. Get rid of the idea that a certain
number, as ¥ o'clock, represents the age
of the day at all places. See how this
would wipe out the silly proposal to
“save daylight” by setting the clock
back and forward. Suppose workmen
commenced at 12,30 in New York; for
the long summer days make it 11.30,
but no change in universal time. As
this is the only difference from our pre-
sent time system, keep the central con-
ception, firmly,—universal time—local
day and night.

Suppose Chicago decided that “early
to bed and early to rise” was desirable;
then it could establish its legal noon
as 17.30, which would be about 20 min-
utes early for its meridian. You could
do business with Chicago for a lifetime
and not find this out, unless you looked
up the meridian of Chicago and found
that it was 17.50 o'clock. None of the
railroads or steamship lines of the city
would need to know this, except as a
matter of scientific curiosity, for the
time tables would all be printed in uni-
versal time. For hiring labor, receiving
and delivering goods, etc., they would
only need to know Chicago business
hours. To state the matter in different
words,—Chicago would only need to
decide what portion of the universal 24
hours would suit it best for its day and
which for its night, and if it decided, as
supposed above, to place its working
day forward a little to give some day-
light after labor, nothing would be dis-
turbed and only the scientific would
ever know. Certainly, “save daylight,”
but do not make a fool of the clock!
Having shown the great liberty which
localities could take without touching
the working of the system, the same
remarks apply to ultra-scientific locali-
ties. A city might establish its noon
to the instant; so it is possible—even
if a little improbable—that the brilliant
and scientific aldermen of New York
might appoint a commission with
proper campfollowers and instrument
bearers to determine the longitude of
the city to the Nth of a second and tell
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us where we “are at.” The glory of
this achievement—and especially its
total cost—would be all our own and
incorruptible time would be untouched !
We thus see that great local freedom
and great accuracy are alike possible.
With our present system, accuracy in
local time is impracticable and has
never even been attempted, and is con-
fusion confused since we added the rail-
road hour jumps. Why did we nurse
this confusion till it has become almost
intolerable? DBecause man has always
been a slave to mental associations, and
habits. Primitive man divided the local
day into parts and gave them names
and this mental attitude sticks to us
after it has served its day. The ad-
vantages of universal time could hardly
be enumerated, yet we can have them

‘all by dropping our childish associa-

tion of 7 o’clock with breakfast time!
Another example,—you visit a friend
for a few days and on retiring the first
night you ask “what is your breakfast
hour"™—"8 o'clock.” You have to ask
this question and recollect the answer,
Now tell me what difference it would
make if the answer had been 13 o’clock?
None whatever, unless, perhaps that
i1s, you do not like thirteen! You ask,
how about ships? Ships now carry
universal time and only change the
clock on deck to please the simple
minded passengers. How about the
date line? No chanpge whatever, so
long as we use dates which means num-
bering local days. It is useless multi-
plying examples; all difficulties disap-
pear, as if by magic, the moment we
can free our minds of local time and the
association of the same hour with the
same portion ot the day at all places.
The great interest at present mani-
fested in the attempts to reach the
North Pole calls for some consideration
of universal time in the extreme north.
Commencing at the equator, it is easy
to see that the day and might ring, Fig.
46, would represent the days and nights
of 12 hours at all seasons. As we go
north, however, this ring represents the
average day and night., When we reach
the Polar Circle, still going north, the
daily rising and setting of the sun grad-
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ually ceases till we reach the great one-
year day at the Pole, consisting of six
months darkness and six months light.
Let us now assume that an astronom-
ical obhservatory is established here
and the great equatorial placed pre-
cisely on the pole. At this point, local
time, day and night, and the date line, al-
most cease to have a meaning. For
this very reason universal time would
be the only practical method; there-
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hours within five secondsle At the pole
the day would commence at the same
instant as at some assumed place, and
the day and night ring would represent
working and sleeping as at that place.
Suppose this observatory to be in tele-
graphic communication with New
York, then it would be best for the at-
tendants to set their day and night to
New York, so as to correspond with its
business hours. Many curious supposi-
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Fig. 46—Universal Time Dial Set for Four Places

fore, it more than stands the test of be-
ing carried to the extreme. Universal
time would regulate working and sleep-
ing here the same as at all other places.
Strictly local time in this observatory
would be an absurdity, because in
walking around the telescope (pole)
vou would be in all instants of the 24

tions might be made about this polar
observatory with its “great night” and
equally “great day.” It is evident that
to keep count of itself it would be com-
pelled to note dates and 24-hour days to
keep in touch with us; so it would be
forced to adopt the local day of some
place like New York. This choice
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would be free, because a polar observa-
tory would stand on all the meridians
of the earth at once.

We are now in a position to consider
the next possible—and even probable—
improvement in our clocks and watches.
To minimize the next step it might be
well to see what we can do now.
Clocks are often regulated by electric
impulses over wires. Llectricians in-
form me that they can do this by wire-
less; but that owing to the rapid atten-
uation of the impulses it cannot be done
commercially, over great distances. In
the history of invention the first step
was lo do something and then find a way
of doing it cheaply enough for general
use. So far as I know, the watch in
the wearer's pocket has not yvet been
regulated by wireless; but I am willing
to risk the statement that the editor of
Popular Mechanics can name more
than one electrician who can do this.
A watch to take these impulses might
be larger than our present watches, but
it would not stay larger and would
ultimately become much smaller. You
know what has happened since the
days of the big “onions” described in
the third chapter, Fig. 34 so get your
electric watch and make it smaller at
your leisure. We have made many
things commercially practicable, which
looked more revolutionary than this.
Now throw out the mainspring, wheels,
pinions, etc., of our watches and reduce
the machinery part to little more than
dial and hands and do the driving by
wireless, say, once every minute. I
feel certain that I am restraining the
scientific imagination in saying that the
man lives among us who can do this.
I repeat, that we now possess the ele-
mentary knowledge—which if collated
and applied—would produce such a
watch,

Now I have a big question to ask—
the central note of interrogation in this
little scientific conversation with you,
—does the man live who can make the
earth automatically record its rotation?
Do not be alarmed, for T am prepared
to make a guess as to this possibility.
A direct mechanical record of the earth’s
rotation seems hopeless, but let us see
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what can be done. You are aware that
some of the fixed stars have a distinct
spectrum. It is not unreasonable to
suppose that an instrument could be
made to record the passage of such a
star over the meridian. Ah, but vou say,
there is no mechanical force in this. Do
not hurry, for we have long been ac-
quainted with the fact that things
which, apparently, have no force can
be made to liberate something which
manifests mechanical force. We could
now start or stop the greatest steam en-
gine by a gleam of sunlight, and some
day we might be able to do as much by
the lately discovered pressure of light.
That is, we can now liberate the great-
est forces by the most infinitesimal, by
steps; the little force liberating one
greater than itself, and that one an-
other still greater. A good example is
the stopping of an electric train, from
a distance, by wireless. The standard
clock in Philadelphia. previously re-
ferred to, is a delicate instrument and
its most delicate part, having the least
force, moves a little valve every min-
ute, and by several steps liberates the
air pressure, 200 feet higher in the
tower, to move the four sets of great
hands. I am not traveling beyond the
record when I say that the invisible
actinic rays could be used to liberate a
oreat force ; therefore what is there un-
reasonable in the supposition that the
displacement of the sodium line in the
spectrum of a star might be made to
record the earth’s rotation? 5So I say
to the electrician—the optician—the
photographer—the chemist and the me-
chanic,—get together and produce this
watch. Permit me, with conventional
and intentional modesty, to name
the new timepiece Chroncosmic. For
pocket use, it would be Cosnric waich.
In the first chapter I allowed to the
vear 2,000 for the production of this
watch, but it is likely we will not need
to wait so long.

Having stated my proposal for uni-
versal time as fully as space will per-
mit and given my guess as to the com-
ing cosmic watch, let us in this closing
paragraph indulge in a little mental ex-
ercise. Suppose we copy the old time
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lecturer on astronomy and 'allom our
minds to penetrate into space.” Blessed
be his memory, he was a doer of good.
How impressive as he repeatedly
dropped his wooden pointer, and lo!
It always moved straight to the floor;
thus triumphantly vindicating univer-
sal gravitation!!!

We can think of a time system which
would discard months, weeks and days.
What is the meaning of the financial
almanac in which the days are num-
bered from 1 to 365 or 3667 Simply a
step in the right direction, away from
the months and weeks, so that the dis-
tance between any two dates may be
seen at a glance. We would really be
better without months and weeks, Now
let us consider the year of the seasons
as a unit—long since proposed by the
astronomers—and divide it into 3,000
chrons. Clocks regulated by star tran-
sits, as at present, would divide this
decimally, the fourth place being near
enough to make the new pendulums of
convenient length. This would throw
out months, weeks and days, local time
and the date line. Each of these chrons
would represent the same time in
the year, permanently. For example,
464.6731 would mark to a dixmillieme-
chron (a little more than one second)
the point reached in the year; while the
date does not, as 1 have shown in the
first chapter, But you still object that
this is a great number of figures to use
in fixing a point in the year. Let us
see what it takes to fix a point in the
yvear now, August 24th, rr-16-32 P. M.,
New York standard time. A pretty long
story, but it does not fix the point of
the year even then; for it would re-

.quire the assistance of an astronomer
to fix such a point in any given year,
say 1909. But 464.6731 would be
eternally right in absolute time of the
seasons, and has only one meaning,
with no qualifications for any year
whatever. I believe the astronomers
should use a method something like
this. Ah, but there is a difficulty in
applying this to the affairs of daily life
which looks insurmountable, This is
caused by the fact that the day and year
are incommeasurable. One of them
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cannot be exactly expressed in terms
of the other. They are like the diagonal
and side of a square. The day is now
the unit and therefore the vear has an
interminable fraction ; conversely, if we
make the year the unit, then the day
becomes an endless fraction. This
brings us face to face with the local
day which we ignored in our scientific
year unit. We must regulate our labors,
in this world, to day and night and,
with the year unit, the chrons would
bear no fixed relation to day and night,
even for two days in succession. So
the year unit and absolute time must
be left to the astronomers; but the day
unit and the uniform world day of um-
versal time as explained in connection
with Fig, 46 1 offer as a practical sys-
tem.

I am satisfied that all attempts to
measure the vear and the day by the
same fime yvard stick must fail and keep
us in our present confusion. There-
fore separate them once for all time.
Brought down to its lowest terms my
final proposal is:—

1st.  An equinoctial year unit for the
astronomers, divided somewhat as sug-
gested, but no attempt to make the
divisions even approximate to days and
hours. This would fix all astronomica'
events, absolutely. A variation in the
length of the year would not disturb
this system, since the vear itself would
be the unit. Tn translating this astro-
nomical, or year unit time, into clock
time, no difficulties would be added, as
compared with our present translation
of sidereal time into clock time, Deal
with the year unit and day unit sepa-
rately and convert them mutually when
necessary.

2nd. A universal mean time day of
24 hours, as now kept at Greenwich, all
human business heing regulated by
this time. Dates and the date line as
well as leap vears all being retained as
at present.

3rd. Weight and spring clocks and
watches to be superseded by the cosmic
clocks and watches regulated by wire-
less impulses from central time sta-
tions, all impulses giving the same in-
variable time for all places.
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4th, Automatic recording of the
earth’s rotations to determine this time.

To avoid any possibility of misunder-
standing, I would advise never count-
ing a unit t1ll it is completed. We do
this correctly with our hours, as we
understand 24 o'clock to be the same
as 0 o'clock. Dut we do not carry this
out logically, for we say 24.30. How
can this be so, since there is nothing
more than 24 o'clock? It ought to be
simply 30 minutes, or 0 hour 30 min-
utes. How can there be any hour when
a new day is only 30 minutes old?
This brings up the acrimonious con-
troversy, of some years ago, as to
whether there was any “year one.” One
side insisted that till one year was com-
pleted there could only he months and
days. The other side argued that the
“year one” commenced at 0 and that
the month and date showed how much
of it had passed. Test yourseli,—is this
the year 1909, of which only 8 months
have passed; or is it 1909 and 8 months
more? Regarding the centuries there
appears to be no difference of opinion
that 1900 is completed, and that we are
in the 20th century. Dut can you tell
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whether we are 8 years and 8 months
into the 20th century or 9 years and 8
months? It ought to be, logically 1909
years complete and 8 months of the next
year, which we must not count till it
is completed. Take a carpenter’s rule,
we say Y in.—1%4 in.—34 in., but do
not count an inch till wg complete it.
When the ancients are quoted,—“about
the middle of the third hour” there is
no mistake, because that means 2%
hours since sunrise. If we said the
1909th year that would be definite too,
and mean some distance into that year,
Popular language states that Green-
wich is on the “first meridian”; strictly,
it is on the zero meridian, or 0°, These
matters are largely academic and I do
not look on them as serious subjects of
discussion ; but they are good thought
producers, Bidding vou good-bye, for
the present, it might be permissible to
state that this conversational article on
Time was intended to be readable and
somewhat instructive; but especially
to indicate the infinity of the subject,
that thought and investigation might
be encouraged.

THE END

A Saw of the Early Days

ANCIENT SAW STILL IN USE

This ancient, straight saw, operated
by water power and far antedating the
circular saw now used, is still in use
in a mill at Foster, Rhode Island. The
men shown sharpening the saw are the
partner-proprietors of the enterprise.

IRON BEDSTEADS AS CON-
CRETE REINFORCEMENT

The walls of a new concrete business
building in Nampa, Idaho, are rein-
forced with iron bedsteads. During a
big fire in July, a furniture concern in
Nampa was damaged by the flames, and
300 iron bedsteads in the basement
were twisted beyond repair. It was con-
sidered that these would be of far more
value as reinforcement than as scrap
iron, consequently the walls of the new
building, as high as the second story,
are a network of beds buried in con-
crete,
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TORPEDO BOAT RUNS NEARLY
40 MILES AN HOUR

The torpedo boat destroyer here
shown is the British “Nubian,” a long,
rakish little sea-fighter that can show
her heels to any vessel in the world.
She is the first one of the 38-mile-an-
hour type of English destroyers to
complete her trials, and it is claimed
that she greatly exceeded even this
wonderful contract speed.

Her length is 280 ft., beam, 2614 ft.,
and displacement about 1,000 tons.
She has a raised forecastle which pro-
vides accommodation for the seamen
and improves her sea-going qualities,
enabling her to keep up a high speed
in bad weather. Just aft of the fore-
castle deck is the bridge, under which
is a comfortable chart house. The
chief officers are each provided with
separate cabins and there is a commo-
dious ward room for general use.

The boilers of this flier are of the
water-tube type, the engines are tur-
bines, and the fuel burned is oil. The
consumption of oil fuel is claimed to
be very low at high speed and the best
obtained with this class of vessel.

The armament consists of two 3.4-in.
guns and two 18-in., torpedo tubes, all
of which are located on deck.
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HEAD OF HUMBOLDT IN
CURIOUS POSITION

This head, apparently buried up to
its ears in a San Francisco street, was

“Up to His Ears” in a Street

taken by an amateur photographer in
search of views of extraordinary and
interesting subjects. It is, or was at
least, the upper part of a signboard
which bore the features of Alexander
von Humboldt, one of Germany’s fore-
most scientists.

Fastest Ship in the World—British Torpedo Boat Destroyer, " Nubian''—
Speed, 38 Miles an Hour
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NEW ELECTRIC FIRE WHISTLE

Evere&, Alass., boasts of a fireman-
inventot,- Capt. Obed De Champ, who
by his.ingenuity has saved the city con-

R siderable

; *Jﬁ money, be-

B TR TN a— sides mak-

- v ing possible

several i1m-
portant me-
chanical de-
vices, His
latest addi-
tion to the
fire - alarm
system 1s
an electric
whistle.
The whistle
works
s o m ewhat
upon the
plan of a
tele phone
receiver, A
diaphragm
of consider-
able size is
caused to
vibrate
rapidly by
the use of
16 small
coils placed
inside the
f ramework.
The volume
of sound
may be in-
creased or
decreased
either by
increasing
or decreas-
ing the size
cnf the diaphragm, or by adding to or
taking from the number of sections
which compose the whistle. The one
prepared by Capt. De Champ for use
in Everett uses diaphragms about 10
in. in diameter and is made up of eight
sections, as shown in the illustration.
Each section contains a diaphragm and
is a complete whistle of itself, only giv-
ing less volume than the whole eight

POPULAR MECHANICS

sections together. \When in position the
working parts are encased in a cylindri-
cal galvanized iron covering open at the
top, which will concentrate the sound
in great volume at the top. It is the
only whistle of the kind in the country,
It was invented by Capt. De Champ at
the request of the city authorities, who
found that other whistles that had been
depended upon, connected with some
large factory buildings, had been put
out of commission., They found that
a compressed air whistle would cost
about $2,500 and would take up a large
space for the four storage tanks re-
quired. Capt. De Champ’s invention
cost $10 to make complete, thus saving
the city $2,490. He gave it to the city
at cost. Should other communities
want one, they would have to pay con-
siderably more. Capt. De Champ has
also invented a device for automatical-
ly opening the doors of the new central
fire station, to be all operated at once,
enabling the horses to leave their stalls
immediately upon the first stroke of an
alarm, It is operated electrically, with
a magnet control, and may be switched
off so that the doors can be opened by
hand. Another invention is an ar-
rangement to automatically turn on all
the lights in the building at the first
stroke of an alarm, permitting them to
remain lighted until the apparatus
leaves the building, when they are
automatically extinguished. The de-
vice is adapted to electric lighting or
for gas lighting.

AERIAL PRIZES IN ENGLAND

A large number of money prizes are
awaiting winning in England by aerial
flichts of different distances and under
different conditions, but the one great
condition attending nearly all the
prizes is that either the machine or the
aviator, or both, must be English. The
most important prize is the $50,000
offer of the Daily Mail for an aero-
plane flight from London to Manches-
ter. The same newspaper also offers
a $5,000 prize for the first circular mile
flight on an all-British aeroplane.
Other prizes are: Baron De Forrest's
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prize of $20,000 for a flight across the
English Channel by an Englishman
in an English-built aeroplane ; Sir Wil-
liam Hartley's $5,000 prize for a flight
from Manchester to Liverpool; a prize
for the winner of the London to Man-
chester prize if he uses a British en-
gine, and a prize of $1,250 for a 15-
mile flight near Orpington. The Daily
Mail also offers a $500 cup for the
second cross-Channel flight by an aero-
plane of any country.

ELECTRIC SIGN ADVERTISES
CITY

Montgomery, Ala.,, advertises its
opportunities by a big electric sign,
claimed to be the largest in the south.
“Montgomery” is in letters 10 ft. high,
while the key, which is in red, is 35 ft.
long. Under the key, which tells all
who see it of a welcome to the city, are
the words “Your Opportunity.,” The

complete sign is 85 ft. long by 75 ft.
wide.

AUTOMATIC ELECTRIC
CROSSING GATE

All the grade crossings on the Mon-
treux-Berne-Oberland electric railway
in Switzerland are guarded by in-
genious automatic gates or bars which
close when a train approaches and lift
when it has passed. This is accom-
plished by an auxiliary wire running
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Courtesy Railway Age
Frotected by Automatic Electric Gates

parallel to the trolley wire and connect-
ing with the electric mechanism of the
gate. The auxiliary wire extends along
the trolley wire far enough back from
the crossing to assure the closing of
the gates before the car reaches it.
There is ordinarily no connection, of
course, between the auxiliary wire and
the trolley wire, but when a car ap-
proaches, the trolley, brushing along
the auxiliary wire, connects it with the
line, and the resultant current operates
the motor attachment of the gates.
When the car has passed the crossing,
the contact of the auxiliary wire with
the trolley wire is broken and the gates
are lifted I:ack to a vertical position by
counterweights,

Incandescent lamps are lighted and
warning bells rung by the same cur-
rent that operates the gate motors.
The illustration shows a car about to
cross, and the gates in position.

The tall timber that forms the cen-
terpiece of the Nome Circle at the
Alaska-Yukon-Pacific exposition has a
total length of 197 ft,, and is 30 in. in
diameter at the butt and 4 in. at the
top.
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GOVERNMENT POSTS BURNED

While 4,800 large cedar posts were
being creosoted for use in the new fed-

Burning of 4,800 Cedar Posts

eral buffalo reserve being fenced off
near Ravalli, a little trading-post of
the Flathead reservation in Montana,
fire from the creosote tanks in some
manner extended to them and all were
destroyed. Only a chance change of
wind saved the little Indian village
from being wiped off the map. The
fire occurred in July.

FIGHTING OIL FIRES WITH
CANNON

An oil company in Indiana has
adopted a novel fire-ighting apparatus
in the form of a 6-1b. cannon mounted
on a freight car and ever ready to be
rushed to any point at which its ser-
vices are required. Its ammunition is
50 cannon balls and a sufficient store of
powder to discharge them, and its pur-
pose is to fight oil tank fires by scatter-
ing the burning fluid instead of extin-
guishing it.

Around each of the company’s tanks
is a concrete basin or moat filled with
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water. In case a tank catches fire, the
oil, if allowed to escape into the moat,
soon crowds to the top of the water
and burns out, but the heat is usually
so intense that no one can get near
enough to open the valves so this can
happen. This, therefore, is the mission
of the cannon., It ﬁres several balls
into the bottom of the tank. and the oil
runs into the moat through the aper-
tures thus made,

FOUR MILES OF CABLE ON A
SPOOL

This illustration shows a spool, con-
taining 4 miles, or 21.120 ft., of cable.
at the moment it was being lowered
onto the lighter which was used in lay-
ing it across Long Island Sound from
the mainland to Fisher’s Island. The
task was under the direction of the life-
saving service, and the cable completes
the bringing into communication of
five isolated life-saving stations on a
30-mile stretch of coast where marine

T\ Ve - \

Connecting Life-Saving Stations

disasters are frequent. In case of need,
the crews can now be massed by tele-
phone calls.
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Weak Cable Caused This Accident

WRECK OF A TENNESSEE
STEAMBOAT

This photograph of the “Georgia
Lee,” one of the steamboats of the fa-
mous Lee line plying on the Ohio and
Tennessee rivers, was taken just after
she was wrecked at Paducah, Ky. She
was being drawn up on the ways to
‘receive repairs when one of the cables
broke, letting her slide back into the
water. Her bow struck a number of

heavy timbers and was torn partially
off,

PAINTING IMMENSE GAS
TANK

Painting the great expanse of outer
surface of a huge gas tank is a task of
considerable magnitude. The great gas
tank in lLos Aﬂgeleg said to be the
second largest in the world, is 230 ft.
high—w hich is 56 ft. hlgher than the
tallest building of that city—and 195
ft. in diameter. The amount of paint
upon its surface is 1,485 gal,, and the
cost of painting it was $5,000, Had
the work been left to one man, his
services would have been required
nearly two vears.

The Cunard line will build a sub-
ship to take the place of the “Maure-
tania” and “Lusitania” should either
of them have to miss trips.

SWANS RING BELL WHEN
HUNGRY

The swans that swim on the moat
surrounding the Bishop’s palace at
Wells, in England, call for food when
hungry, by ringing the bell shown just
under the window in the illustration.
They were first taught this trick by the
daughter of Lord Auckland about 1854,
and have always continued the practice,

Swan Ordering Dinner

the younger generations of swans
learning from the elder.
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TOWER OF VEGETABLES AND
GREENS

Florists are often called upon to do
extraordinary decorative designs, but

e -.? ﬁ'

Courtesy Florizts" Revlew
Vegetables Enough to Stock a Village

the 50-ft. monument shown in the illus-
tration is an exception of exceptions.
It is composed entirely of vegetables
and greens, and was the center of a
decorative scheme in a Chicago Ger-
man garden during the annual picnic
of the Schwaben Verein,

An Illinois inventor has devised a
piano box that can be taken apart and
put together again with ease, the back,
sides, top, and bottom being in sec-
tions.
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MACHINE TO STERILIZE AIR

Working upon the principle adopted
by certain physiologists in France to
determine the number of germs con-
tained in air, Prof., Charles Richet, of
the French academy of medicine, has
invented an air sterilizer which uses
glveerine as its main factor.

His apparatus, which he speaks of
as a filter, consists of a small electric
ventilator which displaces 7,000 sq. ft.
of air per hour, beneath the fans of
which is a reservoir of glycerine. The
rotation nf these fans scatters the
glycerine in very fine drops along the
walls of the cvlinder containing the
ventilator, and the air particles con-
stantly coming in contact with these
particles of glvcerine are purified, as
the glvcerine catches and retains all
dust, germs, microbes and spores al-
ways found in the air.

This mechanical sterilization ef air
is practically a laboratory imitation of
the vast purification of the atmosphere
by a heavy rainfall, and the inventor
believes it will materially diminish the
risk of contagion from germs.

AUTO MULTI-HORN PLAYED
BY KEY

The latest novelty in automobile
horns in England is a {-note type that
is operated by depressing keys, these
being fitted on a small board at any
convenient position on the car and con-
necting with the tubes of the horn by
battery-charged wires. One key can be
preﬁqed dﬂwn to obtain a ’-".mgle note,
or all may be pressed in unison or one
after another, as in playing a scale ona

A Novelty in Auto Horns

piano. In fact, with a little practice, a
4-note tune may be plaved.
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Two Sections of Experimental Road

VALUE OF WATERWAYS

A few figures concerning freight
transportation on the lakes are suffi-
cient to demonstrate to the country
what a saving would result if more
great waterways were available, such,
for instance, as the contemplated lakes-
to-the-gulf project.

The loss in a single year, borne out
by government figures, of the discon-
tinuance of the operation of the canals
and locks at Sault Ste. Marie, Michigan
and Ontario, would amount to be-
tween $300,000,000 and $400,000,000,
in freight alone. The freight that
passes through these locks would,
should such a disturbance occur, have
to go by rail and would cost, according
to government figures of 1907, $364,-
000,000, whereas by water the cost
would be but $38,000,000.

These actual ﬁgureq show that
freight hauled by rail in 1907 cost 915
times as much as that handled by boat
on the lakes.

It is claimed that there is danger of
blood poisoning in the use of blue blot-
ters because of the chemicals used in
preparing them.

A "CRAZY-QUILT"” ROAD

The Ohio legislature recently ap-
propriated $10,000 for the building of a
state lighway experimental road that
reminds one of the bed covering known
as a crazy quilt, except that the
stretches of different kinds of road ex-

. tend clear across the roadway instead

of being patched side by side.

The unique idea embodies sections
400 ft. long and 16 {t. wide of different
kinds of road, the number of sections
and the number of companies compet-
ing being limited only to how far the
$10,000 appropriation will go. The
first section i1s of concrete macadam,
the second of common macadam, and
the others are of asphaltum, tarvia, im-
pervious products, petrolithic paving,
etc., as prepared and laid by different
companies and methods. A sign at the
side of each section will notify passing
traffic of the kind of pavement they are
riding over and its cost per mile.

If permissible the highway commis-
sion intends when all the sections are
completed to invite automobile drivers
to run their cars over the sections as
fast as they desire, so as to thoroughly
test the different types of paving,
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BOY MEETS DEATH ON HIGH
VOLTAGE POLE
The steel lattice-work pole shown in

this illustration recently caused the
death of a 19-year-old boy on the east

This Pole Called Boy to Death

bank of the Miami and Erie canal.
After sounding a warning to his com-
panions to keep away from the pole,
the ease of climbing it, due to its con-
struction, seemed too much of an ap-
peal to his boyish love of adventure.
He attempted to reach the top cross
arm, and 1 doing so had to pass be-
tween three wires, each one of which
carried 33,000 volts. As he passed his
head and shoulders between two of the
wires he called down to his compan-
ions, “this is the nearest I'll ever get
to heaven.” He then tried to throw
his right leg over one wire, but by a
fatal misstep the leg struck the pole
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and was drawn over the wire. Death
was instant, but his left hand clung to
the cross arm in a death embrace.

RELIGIOUS FANATICISM IN
KERBELA '

The origin of the Chiite sect of the
Mohammedan religion, the pilgrimage
of which 1s made every year to Ker-
bela, which is upon a branch of the
Euphrates river in Turkey in Asia, is
traced back to Hessien, the second son
of Ali, son-in-law of Mohammed, and
a bloody drama which occurred in the
year 680 A, D. At the disappearance
of Ali, Hessien claimed the rulership
of the entire spiritual domain and pro-
posed to remove himself from Medina
to the capital of Irak; Arabia, At Ker-
bela he and his devoted followers were
hemmed in by an opposing army and
all were slaughtered. Therefore Ker-
bela is for the modern followers of
these martyrs, a sacred city, only sec-
ond to Mecca, and more zealously pro-
hibited to the heretics, more fanatically
defended than it is. It existed for cen-
turies unviolated- by a Christian foot,
and until the beginning of 1908 very
little was known of it.

Kerbela is a city of perhaps 50,000
people, OUn approaching it from afar,
one sees rising from among date trees,
poplars and willows, the cupolas scin-
tillating with brilliancy and the mina-
ret casques with helmets of gold of its
two beautiful mosques. It is to these
muosques that the thousands of faithful
ones make pilgrimage each year, com-
ing from the Caucasus, from India and
from Central Asia, and at the very
portals atrocious scenes, almost too
frightful to describe, take place.

The exaltation of the pilgrims at-
tains its zenith at the fete of the sacri-
fices. Those who are actors in the hor-
rible ceremony are the blessed faithful,
who, in order to obtain some favor,
have made vows to sacrifice them-
selves. They shave the hair from the
middle of their heads, and dressed in
white robes—which will be their
shroud if they succumb from the seli-
inflicted wounds—they march through
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Fanaticism That Leads to Glorified Death

the applauding crowds, gashing their
heads and bodies with sharp swords.
Iixcited by the pious chants, the mur-
mur of prayers, and the encouragement
of the onlookers, they strike with fury
as the procession moves onward. The
blood blinds their eyes and discolors
the white gowns, but they continue to
strike until the hands refuse longer to
hold the swords. It becomes abso-
lutely necessary to halt them, nearly
dead, in order that they may not ac-
complish their vows to the letter. Many
succumb to the awful anguish.

MOTORBOATS IN TASMANIA

Motorboats are rapidly coming into
general use in the harbors and naviga-
ble streams in Tasmania, just off the
coast of Australia. Most of the popu-
lation reside around waterways that
can be safely navigated by the smallest
types of such craft. In the recreations
of the people, boating in one form or
another holds foremost place. The city
of Hobart has one of the finest harbors
in the world, and the River Derwent
is navigable 30 miles inland. This

river is connected to Huon river by a
channel, furnishing miles and miles of
additional waterway for water enthusi-
asts.

CURIOUS COCOANUT RAFT

Rafts are usually easv of construc-
tion, but this ingenious and remarkable
raft of the Philippine Islands would
seem to be too complicated to make
its building worth the while. It is com-

Courtesy London Sketch
Cocoanut Raft of the Philippines

posed of hundreds of cocoanuts fast-
ened together in a circle.






POPULAR MECHANICS

GREAT REPAIR SHIP OF
BRITISH NAVY

The H. M. S. “Cyclops,” the great
repair ship just added to the British
navy, is considered the most wonderful
ship of its kind in the world. It em-
bodies many of the most important de-
tails of all the shops that go to make a
naval shipvard complete, and through
its services an injured fighting ship can
have almost anything done from the
making of engine parts to the rolling of
new plates.

On the port side amidships is an
armorers’ shop, 26 it. by 10 ft. Adjoin-
ing is the electricians’ workshop, 36 ft.
h\ 10 ft. Then comes a number of
lu:ht machine shops, where all classes
of machines suited for light engineering
work are installed. A complete pattern
shop comes next, and in another part of
the ship is a boiler shop, 38 ft. long by
53 ft. wide, with a loft affording about
11 it. headroom. The smith}', covering
a space of 140 ft. by 55 ft,, is of these
unusually large dimensions because of
the amount of iron that is required for
large-sized forgings. The plate furnace
will take a plate 8 ft. by 4 ft.

The heavy machine shop is also of
great importance. This is 38 ft. by 55
ft. in dimensions. A foundry, situated
close to the engine room, is fully
equipped to deal with brass and iron
castings of considerable size. On the
starboard side of this shop is a cupola
for iron capable of running one ton of
molten metal at one charging. A car-
penters’ shop and coppersmiths’ shop
complete the list. All the machines are

run by electric motors, and air com-.

pressors and smoke exhaust fans are
important items in the maintenance of
proper working conditions.

The ship is 460 ft. long, 55 ft. in
breadth, 41 ft. in depth, and has a dis-
placement of about 11,500 tons. Aside
from the shops, it is interesting to note
that the officers’ quarters are heated by
electric radiators, that the bakery of
the ship is electriec, that all the wash
basins for men and officers alike are
fitted with fresh water taps, and that
the bathrooms are provided with salt
water shower baths,
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AMATEUR WIRELESS INSTAL—
LATIONS

Wireless telegraphy has a fascina-
tion for the young mechanical or
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ﬂom'ﬂ_.;l:t. 1908, by Tnderwond & Underwood, N, T.
At Work on His Aerials

scientific mind that is so easy of grati-
fication that hundreds of young men
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in the larger cities of the country are
making it a study and installing their
own apparatus. Listening to a con-
versation over a telephone wire would
be considered ungentlemanly, to say
the least, but wireless messages flying
through the air are considered as free
to be listened to as is air to breathe,
and it is probably this pleasure, always
uncertain as to the source from which
it comes and what it contains, that
holds the greatest fascination.

The first illustration shows a New
York boy at work on the 20-ft. pole
for his aerials on the roof of his home,

(One of the illustrations shows a 17-
year-old boy of Brooklyn and a sta-
tion entirely of his own making, He
has a coil which will receive messages
300 miles, and his apparatus occupies
about two-thirds of his bedroom. He
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Copyright, 1908, by Underwood & Underwood, N. ¥,
13-Year-Old Boy and His Apparatus

Copyright, 1908, by Underwood & Underwood, N. Y.
17-Year-0ld Boy and His Apparatus

is so deeply interested in wireless, that
he studies his lessons in the evening
with a receiver to his ear, listening to

whatever messages may be flying
through the air.
Another illustration shows a 13-

year-old boy of Maplewood, N. J., and
his home-made receiving station. The
apparatus, completely his own, will
receive messages four miles and can
send about a mile.

TACK HAMMER DRAWS
SPLINTER FROM EYE

Press reports from St. Louis tell of
a most delicate operation, in which a
doctor of that city used a magnetized
tack hammer of the 10-cent variety to
draw a steel splinter from a patient’s
eve., The steel splinter, 14-in. long,
was removed by simply skimming over
the surface of the eyeball with the
blunt end of the hammer, the splinter
clinging to its magnetized head when
it was drawn away.
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Grading with Donkey Engines

GRADING A STREET IN OREGON

Grading a street in hilly country
oiten means cutting through hills a
hundred or so feet high, as is shown in
this illustration of the method of grad-
ing adopted in Astoria, Oregon. The
work is being done by two donkey en-
gines, one of which pulls the scrapers
to the framework dump and back
again, while the other pulls the cars.
These cars run on a track which runs

under the dump and are connected to

the donkey engine by cables.

WALES CITY OBJECTS TO AUTO
TRAPS

The city officials of Llangollen, one
of the communities in Wales most
frequented by tourists, have protested
against the auto traps maintained by
the county officials on the Holyhead
road. The protest sprang from solid
business considerations, the trades
people in the “trapped” region insist-
ing that their business suffered a de-
cline because motorists avoided fines
by taking other roads.
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BEES OCCUPY VACANT
HOUSE

The accompanying illustration shows
a window of an upper room in a two-
story house, of good condition, situ-
ated just outside of the city limits of
Santa Cruz, Calif., and below the win-
dow is a bushel or more of fine honey
reaching from the sill to the floor and
put up in wonderful tiers by the only
inhabitants of the house, the “busy
bEE.”

There are thousands of bee workmen
all over the honey mass enlarging their
already mammoth structure of provis-
ion. This creation of the bees is such
a curiosity that many people go out to
the empty house purposely to see it,
but as yet no one has had the heart or
the courage to disturb it.—Contributed
by F. Cole.

A Bushel or More of Fine Honey
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MOTOR CARS IN PLACE OF
COMBINATION TRAINS

On many small railroads or on
branches of large systems primarily

Courtesy Rallroad Master Mechanie
Runs Nine Miles on Gallon of Gasoline

built for freight, the passenger traffic
is so light that it cannot be handled at
a profit with a steam locomotive and
coach. Consequently it has been the
habit of the companies to attach a pas-
senger coach to a slow freight train, a
practice so unsatisfactory to those who
have to patronize them that several

roads have placed self-contained motor
cars in service.

The most attractive feature of the
motor car proposition to the railroads
is the low cost for operating. Records
show that the average consumption of
gasoline is approximately 1 gal. to
eight or ten miles for a G-cylinder car
of 60 hp., which means that a 25-pas-
senger car can be actually operated for
about two cents a mile for fuel and
lubrication. The entire cost of opera-
tion per mile depends on the amount
of wages paid conductor and motor-
man and the mileage made per day.
There are cars in service making as
many as 110 miles a day, and the total
operating cost, including gasoline,
lubricating oil, repairs, wages, and
maintenance charges, is less than seven
cents per mile.

The car shown in the illustration
seats %5 persons and is driven by a 60-
hp. engine.

A LARGE COAL STORING GANTRY CRANE

One of the largest traveling gantry
stocking bridges for conveying coal
and coke is used by the By-Product
Coke Corporation of South Chicago.
This bridge is equipped with a belt con-
veyor which receives the coal at any
point along the track from another

belt conveyor located at the base and
running at right angles to the bridge
conveyor, The capacity of storage is
600 tons per hour. The bridge travels
on tracks, as shown in the illustration,
by means of an electric motor attached
to each truck. This bridge operates in

The Bridge Travels on Tracks
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Two Large Hoisting Towers Take Coal from Vessels

connection with two large hoisting
towers which take the coal from the
vessels and discharge same to belt
conveyors which in turn deliver the
coal to the conveyor running at right
angles to the bridge. The coal is re-
claimed from the storage pile by means
of a ti-ton grab bucket and discharged
to a hopper under which is located a
weighing scale : then onto the belt con-
veyor running to the storage bin. The
reclaiming capacity by means of the
bucket is 200 tons per hour.

FOREIGN AUTOS IN ENGLAND

The foreign motorist in England is
put to much trouble and expense, under
the present laws, before he can drive
a car in that country. He may not de-
sire to stay in the country longer than
three weeks or a month, yet he cannot
escape a minimum outlay of $17, and a
maximum of $32.75. First, he must
procure a driving license at a cost of
$1.25: then car registration at $5.25,
followed by a carriage tax of $10.50 if
his car does not exceed a ton; $21, if
his car is over that weight and under
two tons, or $26.25, if his car exceeds
two tons,

ONE THOUSAND PAINTINGS AS
SOUVENIRS OF TRIP

Kinsen Kubota, a Japanese painter of
considerable note and one of the best
amateur actors in Tokyo, has planned
to make a trip round the world, and as
souvenirs of this trip,

he has set to

Counrtesy Tokvo Gruph
Painting 1,000 Pictures

work to paint 1,000 copies of one of
his pictures. The illustration shows him
busily carrving out this task.



WHAT THE ENGINES SAID

(At Promontory Point, May 10, 1869)

What was it the Engines said,
Pilots touching—head to head,
Facing on the single track,

Half a world behind each back?
This 1s wl‘lat the Eng‘ine*s saicL
Unreported and unread.

With a prefatory screech,

In a florid western speech,

Said the Engine from the West,
“I am from Sierra’s crest;

And, if altitude’s a test,

Why, I reckon, it's confessed,
That I've done my level best.”

Said the Engine from the East,
“They who work best talk the least,
S'pose you whistle down your brakes;
What you've done is no great shakes,
Pretty fair—but let our meeting

Be a different kind of greeting.

Let these folks with champagne stuffing,
Not their Engines, do the puffing.

“Listen! Where Atlantic beats
Shores of snow and summer heats;
Where the Indian autumn skies

Paint the woods with wampum dyes,

[ have chased the flying sun,
Seeing all he looked upon,
Blessing all that he has blest,

Nursing n my iron breast

All his vivifying heat,

All his clnuds about my crest;
And before my flying feet
Every shadow must retreat.”

Said the Western Engine, “Phew!”
And a long, low whistle blew,
“Come now, really that's the oddest
Talk for one so very modest.

You brag of your East! You do?
Why, I bring the East to you!

All the Orient, all Cathay,

Find through me the shortest way;
And the sun you follow here

Rises in my hemisphere.

Really—=if cne must be rude—
Length, my friend, ain't longitude.”

Said the Union, “Don't reflect, or
I'll run over some Director.”

Said the Central, “I'm Pacific,

But, when rled, I'm quite tembfc.
Yet today we shall not quarrel.

Just to show these folks this moral,
How two Engines—in their vision—
Once have met without collision.™
That is what the Engines said
Unreported and unread;

Spoken slightly through the nose,
With a whistle at the close.

—BRET HARTE.
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SHOP NOTES

Home-Made Motor Iceboat

This motor-driven iceboat was con-
structed to take the place of the regu-
lar sail iceboat, and the one from
which the accompanying sketch was
made was used with success all last
winter,

The hoat is 414 ft. wide at the widest
part and 10 ft. long. The runners are
about 10 in, high, shod with steel
ground concave the same as a skate
runner. The motor is a 3-hp. air-cooled
engine which was taken from an old
motorcycle. The power is transmitted
by a belt to a spiked driving wheel,
giving a reduction of about 714 to 1,
The rear wheel of the motorcycle was
also taken and an iron band shrunk on
for a tire, and steel horseshoe calks at-
tached at 4-in. intervals for the spikes.
The two pieces that support the spiked
driving wheel are hinged so as to al-
low the wheel to rise and fall over any
bumps on the ice and to let the engine
run free when desired. The entire

boat with its propelling equipment
weighs 120 Tb.

The boat is operated from the rear
with one lever for controlling the
spark, another for the throttle and the

Iceboat Propelled by an Engine

third for directing the course of the
boat.—Contributed by Phillip E. Taft,
Springfield, Mass. :

A Home-Made Furnace

This furnace was constructed from
an ordinary pot stove and an old 6-gal.

N

lk S

01d Stove in the Tank

galvanized oil tank turned upside down
over the stove. Holes were cut in the
bottom of the tank for the stove and
the hot air pipe. The tank was sup-
ported about 1 ft. from the floor so as
to let the cold air in from the cellar to
take the place of the hot air as it passed
through the air pipe into the room
above. A hole was cut in the side of
the tank opposite the stove door and
another door attached to provide an
opening for feeding fuel into the stove.

This stove was made to heat a store
and was used with entire satisfaction.
Very little coal was used during the
winter and plenty of heat was pro-
duced at all times.—Contributed by C.
A. DeVor, Newark, N. J.

Water boils
deg. F.

in a vacuum at 98
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Removing Dents from an Automobile
Radiator

Taking the dents and uneven places
out of radiators is no easy task, unless

CISCHARGE
< PIPE

Hammering Out Dents

done by the following method: Stop
all openings except the discharge pipe
and then fill the radiator entirely full
of water. Put a cork in the pipe and
drive it in so as to put a slight pres-
sure on the water. Take a smooth
block of wood and a hammer and pro-
ceed as shown in the sketch, lightly
hammering around the edges of the
dent, allowing the water pressure to
force out the dent.—Contributed by M.
Kakora, Manville, Ill.

Steel Lighter Than Wood in Construc-
tion Work

This illustration gives a graphic com-
parison of the strength, as compared to
weight, of steel and wood sills, show-
ing that, strength for
strength, steel is lighter
than wood. The first two
drawings give the compar-
ative size of a 6-in. I-beam
and a hard pine timber, 6
in. high, of the same
strength. The  wooden
beam is 15.6 in. wide, and
weighs 29.2 1b., per foot
against 12.5 per foot for the
I-beam. The third drawing
shows a common floor
framing construction of a steel beam
with wood fillers. The wood adds 80

sl
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per cent to the weight and only 35 per
cent to the strength. The fourth draw-
ing compares a 3g-in. by 18-in. steel
plate with a hard pine timber 4.8 in.
by 18 in.,, both being of the same
strength when used as heams on edge.
The wood weighs 27 Ib. per foot and
the steel 23 1Ib. One-tenth of an inch
of steel has about the same weight as
an inch of wood, and about 20 per cent
more strength,

Claw Bar for Removing Concrete
Forms

Among the small tools required for
carrying on reinforced concrete work
none comes in more useful for a variety
of purposes than a supply of crowbars,
claw bars and chisel bars. As a rule
such bars can be worked up on the
job or by a local blacksmith from rein-
forcing material and need not be pur-
chased at all. For chisel bars the steel
need only be cut to length and sharp-
ened to a chisel edge at one end, says
Engineering-Contracting. Bars so

————

Claw Bar Made from Steel

made can be used in an emergency for
crowbars, and they have numerous
uses such as chipping concrete, prying
reinforcement into position, knocking
out keys and spacers. Claw bars for
removing forms and drawing nails can
be made in the same manner. A good

% w |

H Pine48'% 8" 27/bs.

shape of claw bar for removing forms
is shown by the accompanying sketch.
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This bar can be made of round or
square iron as well as of the section
sketched, and any ordinary blacksmith
can do the work. Being made of rein-
forcing steel these various bars, if it
18 not desired to keep them, can, to-
ward the end of the work, be used as
reinforcement,

A Kangaroo Bicycle

This bicycle does not differ ma-
terially from an ordinary bicycle, yet
it is not propelled by the feet. The
wheels are so constructed as to have

Positions for Propelling

the hubs out of center, making them
turn like an eccentric. The propelling
of the wheel is done by the weight of
the body, which is shifted backward
and forward on each half turn of the
wheels. In starting, the wheels must
be set with the rear hub up and the
front hub down.—Contributed by W.
S. Jacobs, Malden, Mass,

Temporary Water Heater in an
Apartment Building

A large water heater in an apartment
building gave out, and, as there were
a number of baths continually in use,
it presented a serious problem for the
engineer. There were several low pres-
sure tubular boilers used for heating
the building, and the engineer decided
to put a pipe in the steam space in one
of the boilers to heat the water. Holes
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were drilled in the top of the boiler and
each hole fitted with a 214-in, pipe as

Heater Pipe in Boiler

shown at A and B in the sketch, These
pipes were attached to a R14-in. pipe,
C, running horizontal in the steam
space of the boiler. The 2l4-in. pipe
was capped on both ends. The city
water supply was connected to the
pipe A and the outlet to the hot water
supply pipes at B. This gave an abun-
dant supply of clean hot water for
several weeks and apparently did not
affect the steaming of the boiler to any
great extent.—Contributed by J. E.
Noble, Toronto, Can.

Home-Made Sink Trap

A cheap and serviceable trap can be
made from galvanized pipe fittings as
shown in the accompanying illustra-
tion. Two 11/-in. street ells and a 114-
in. tee are connected in the pipes lead-
ing from the sink to the sewer. The
114-in. plug turned in the lower open-
ing in the tee gives access to the trap,
should it become clogged or frozen.
The size of the fittings can be ar-

Trap Made of Pipe Fittings

ranged to suit conditions.—Contributed
by Jesse L. Miller, Wabash, Ind.

To produce 1 hp. requires the evap-
oration of 2.66 lb. of water.
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Steel Trestle for Telephone Cables

A telephone station was situated
where the rear entrance joined an al-
leyway belonging to private parties
and the city's property and the cables
could not be put in the ground as that

POPULAR MECHANICS

Truck for a Garage

There is one thing that the auto-
mobile industry has made manifest and
that is, the lightest car cannot be
handled half as easily by hand in a
garage as can the heaviest horse vehi-

Telephone Cable Bridge

contained private and public sewerage
systems, Both city and private owners
objected vigorously to the placing of
poles and anchors necessary to prop-
erly guy the cable poles to carry
the weight of the cables, which is about
2 tons. This presented a problem that
had to be worked out and the wire
chief decided to construct a steel
bridgeway to carry the four large
cables, each containing 50 wires, for a
distance of 92 ft. from the cable pole
to the building, Four spans of the
steel structure were supported 30 ft.
high on three pairs of poles, the cable
poles and the building. The bridge
was made from 3-in. angle iron. The
whole structure was designed and built
by a person having no knowledge of
bridge building.—Contributed by C. S.
Rex, Bowling Green, O.

Adjust a bearing after taking up the
wear so the strain of the bolts does not
come on the journal, but on the faces
of the bearing lines,

cle in the salesroom or carriage house,
says the Automobile Dealer and Re-
pairer. The fact that the construction
prevents the cramping or turning be-
yond a circumscribed space because of
the chassis necessitates the use of a
handy truck, especially when the gar-
age is of limited space. This difficulty
may be overcome by the use of a truck
made up of parts as shown in the
sketch. The wheels are not shown in
the sketch but they should be of cast
iron without spokes and having about

Fe.3 M
Fia. 4

Details of a Garage Truck

a 2-in, tread. These are fitted on an
axle as shown in Fig. 1. Figure 2 shows
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the truck, the center of which is a hard-
wood plank 2 or more inches thick, ac-
cording to the weight of the car, and
12 or more inches wide, according to
the size of the wheels, so as to permit
of blocking the same when on the
plank to prevent rolling off when mov-
ing. The plank must be long enough
to give clearance for the wheels be-
tween the vertical parts of the end
plates. The outer and upper ends of
the end plates turn upon the axle plates
which are secured to the axles as shown
in Fig. 3. Two holes are drilled in the
outer ends of the axle plates, as shown,
to insert the ends of a guiding tongue
or drawing rod, Fig, 4. A locking pin
is used in both ends whereby the axle
may be held rigid or allowed to turn
at will. The plates are made of l5-in.
boiler plate with a king bolt in each
pair as shown. The axle bolt is made
the same thickness as the plank plates
and the same width, These bolts should
be made large enough to serve as the
fifth wheel and make the outer end
long enough so when drilling the holes
for the king bolts they will be far
enough ahead so that when the draft
hook is inserted it will clear the upper
plate. The axle is shown with a swell
to make it strong enough for drilling
the hole to receive the king bolts.

A thin washer is placed on the axle
outside of each wheel and held in place
with a 3g-in, cotter pin. Also, a thin
washer is placed on each king bolt be-
tween the plates. The tongue or draw-
ing rod is shown in Fig. 4 which is
made from 74-in. iron, 4 ft. long, with
the forks and hooks not less than 34 in.
in diameter. When ready for use the
car may be run upon the truck and
turned in any desired direction, care
being taken to block the wheels when
on the truck.

Bracing Gate Posts of a Wire Fence

The posts of a gate placed in a
straight line of wire fence requires just
as much bracing as a corner post. A
very effective way, and one that will
not require much extra material, is
shown in the accompanying sketch.
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The two posts of the gate will need to
be extra long and well set in the

No Wood Braces Are Used

ground. The tops of the posts are then
tied with wire so as to hold them in
a parallel position with the right width
between for the gate. The fence wires
are twisted tight and held to the posts
with staples.—Contributed by Vincent
Whitman, Lyons, N, Y.

An Oiler for Hand Tools

An oiler for oiling saws, planes and
other bench tools to keep them from
rusting when
not in use can
be made by fill-
ing a blacking
box or other
small tin box
with felt, allow-
ing a small por-
tion to extend above the top of the box.
Saturate the felt with oil and the oiler
is ready for use. This is a very handy
oiler which can be made in a few min-
utes’ time. Keep the cover on the box
when not in use and there will be no
waste of oil—Contributed by W. F.
Smith, Maryville, Mo.

Do not turn a spark plug into a hot
cylinder very tight or you will experi-
ence considerable difficulty in remov-
ing it later when the engine is cold,
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Foot-Power Feed for a Breast Drill

The accompanying illustration shows
how a common breast drill was rigged
up by a correspondent of the Hub, so
it could be fed by foot power ; the crank
turned with one hand and the work to
be drilled was held in the other, The
bottom frame is made from 3j4-in. pipe
and fittings, except the treadle, which
is 1-in. pipe. The pipes holding the
drill may be 14 in. and the strap iron
fastened with screws as shown. The
whole is fastened to the ceiling, side
wall, and floor.

—

Parts Made of Pipe Fittings

The tee and cross connections in the
lower part of the frame are bored out
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so the 34-in. pipe will slide through
them. The plug turned into the cross
has a 14-in. pin fastened into it on
which to hook the chain. A flange is
screwed on the upper end of the 34-in.
pipe for a faceplate. The bottom end
of the 34-in. pipe is fitted with a 146- by
34-in, tee which has a bushing turned
into each end for a 34-in, rod. The 1-
in, pipe forming the treadle must have
one end flattened down to about 3% in,
thick, then given a short right angle
bend, and drilled for a 34-in. rod. The
tee on the bottom end of the 34-in. pipe
is cut out in the center to receive the
turned end of the 1-in. treadle pipe.
The tee at the bottom end of the chain
has the thread bored out so that it will
slide along the 1-in, pipe and be placed
in any desired position and held with
set screws, Any desired depth of hole
or different sized pieces can be drilled
by raising or lowering the chain on the

pin.

How to Make Britannia Metal
{Condensed Article from Brass World)

Britannia metal, fifty years ago, was
used without plating and was known
and sold as such. A britannia metal
teapot or sugar bowl was considered
one of the luxuries of the household.
Today we have the same teapot or
sugar bowl, more elaborately adorned,
but made of the same metal. The sur-
face of this metal instead of being ex-
posed as in former years is now silver
plated. The fact that these articles are
silver plated prevents the knowledge
that they are actually britannia metal.
Although practically no ware is now
sold under the name of britannia metal,
the mixture which is used for making
the silver plated goods has not changed
at all and is the same as that employed
when all articles were left with the bare
surface of the metal exposed, While
the name is not used, the actual con-
sumption of the metal in the shape of
silver-plated goods is greater than ever
before. Britannia metal is an out-
growth of pewter. At one time pewter
was extensively used, but as this metal
contained a large portion of lead, man-
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ufacturers desired to eliminate the
poisonous elements contained therein
and sought another metal that would
not have lead in its composition. Con-
sequently britannia metal was adopted.
Experience has taught the maker that
it is dangerous for the person using
goods made from a composition in
which lead is used, even though the
articles are plated. If the plate should
wear off in time and the base metal
be exposed, this would contaminate
foods to a greater or less extent.
Britannia metal has no corrosive prop-
erties, Tin is the principal metal and
the small quantities of antimony and
copper added to harden the metal do
not affect the non-corrosive properties.
All makers of britannia metal have
their own formula for mixing, yet the
difference is very slight. They all con-
sist of tin, antimony and copper. The
antimony and copper harden the tin for
practical service. The desired quality
is that it should be of sufficient hard-
ness to hold its shape and yet not be
refractory in rolling or spinning. A
very good composition is as follows:

TR 0 A R A 150 1h. = 92.0%
AnHmOnY sasssesssesasssira 10 1h. = 6.2%
COpper cuiveecesenrssnnnsses 3l = 1B

Pure tin, the best antimony, and a
highly refined copper should be used.
The best and usual method of making
the mixture is first to make a “harden-
ing” of the tin and copper which can
be melted with the tin and antimony.
The melting point of copper is so high
that it cannot be melted in the iron
kettle used for the tin. A plumbago
crucible is necessary. To make the
“hardening,” equal parts of tin and cop-
per are melted together in a crucible
and poured into small bars so that they
may be easily broken. This mixture
will readily melt with the tin. We
must then change the foregoing form-
ula to the following:

Tin . = oo 147 1h,
ANCMARY. . oo s eaabhand s Sk i bbb 10 Ih.
Hardenlng cocosssarssnsasssnsss e & Ih.

The “hardening” can be made in
quantities so that it will be unneces-
sary to make a copper melt every time
a heat of metal is mixed.

In making the britannia metal, the
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antimony and hardening are placed
in the bottom of the kettle and the tin
on top. When the whole is melted, it
is thoroughly stirred and scrap added

Britannia Metal Tray

to coolit. The cooling is necessary for
the reason that in order to melt the
hardening and antimony, it is neces-
sary to heat the metal hotter than the
temperature used for casting it. In
fact, the pouring temperature should be
as low as possible or the metal will
crack in rolling,

Harder or softer britannia metal
mixtures may be made by increasing
or decreasing the quantities of tin and
copper. Too great an excess of cop-
per will render the metal too hard to
roll and increase its melting point so
that it is not easily cast. For both
casting in metal molds and for rolling
into sheet to be afterwards spun or
stamped the preceding mixtures will
be found satisfactory as they are in
daily use, and are the result of many
years’ experience on the part of the
leading makers of hollow ware.

The pressure is the same at all points
on any given level of a liquid,
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Vertical Pipe Supports

A simple and neat appearing sup-
port for attaching vertical pipes to
walls 1s shown in
the accompanying
sketch. This sup-
port consists of two
wrought-iron  bars,
one bent in the
shape of the letter
U to fit the outside
diameter of the pipe
and riveted to the
other bar, which is
bent to form a sad-
dle for the pipe and
with both ends
turned up for feet, The support is fast-
ened to the wall with bolts or lag
screws put through drilled holes in the
feet—Contributed by I. G. Bayley,
Cape May Point, N. J.

Home-Made Engine Stop

An ingenious device in the way of a
home-made engine stop used in the
engine room of a manufacturing plant
attracted the attention of a correspond-
ent of Power and he made inquiry in
regard to it. The engineer explained
that from some cause
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closing the throttle. Ordinarily the
cord is wound on the drum and the
weight suspended at sufficient height
entirely to shut off steam in its descent.
The drum comes off for starting and
stopping and is placed on a hook out
of the way.

The scheme for releasing the weight
is that of a sliding bar, one end of
which is caught under a pin in one
edge of the pulley directly over the
weight. As it is barely caught, an
endwise movement of 16 in. will re-
lease the weight. The other end of the
bar is connected to the upper end of a
bell crank which is hinged at the elbow.,
The longitudinal arm of the bell crank
is in contact with the stem of an ordi-
nary flyball governor, which in turn
is connected by a belt to the engine
shaft. The stud of this governor is
adjusted so that it will not act until
the engine has reached a speed beyond
the range of the regular governor, at
which time the stem is passed down-
ward, causing the weight to be released
and a prompt shutdown is the result.

Anti-Freezing Mixtures

The following are rules for avoiding
freezing of water in the cylinders,

the engine had run

away several times
and in each instance
disaster was narrowly
averted. Accordingly
he had set about to
produce an automatic
engine stop. The
accompanying sketch
gives an idea of the
apparatus, This has
fulfilled its function
faithfully several
times,

There is a detach-

able drum fastened to
the throttle of the
engine with enough sash cord wound
on it to correspond with the threads
on the stem of the valve. The cord is
run over pulleys and connected with a
weight of sufficient size to unwind the
cord from the drum as it descends, thus

The Stop As Applied to the Engine

pipes, radiators, etc., of the cooling
system of water-cooled automobile en-
gines and stationary explosive engines.
As soon as freezing weather ap-
proaches or when the temperature
drops as low as 40 deg. F. all water
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should be drained from the radiator,
cylinders and pump, says Gas Review,
and the radiator filled with one of the
solutions given.

1. A mixture of glycerine and
water in the proportion, by weight of
25 per cent. of the former and 70 per
cent, of the latter, to which is added 2
per cent. of sodium carbonate.

2. Chemically pure calcium chlor-
ide dissolved in hot water in the pro-
portion of 4 1b. to 1 gal. of water.

3. Sodium chloride (common salt)
or magnesium chloride dissolved in
water in the proportion of 114 to 2 Ib.
to the gallon.

4. Wood alcohol in the proportion
of 20 per cent. alcohol to 80 of water.
This solution has the advantage of be-
ing sufficient for average winter
weather, and it has no ill effect of any
kind on metals nor does it leave any
sediment,

Should the thermometer reach as
low as 15 deg. F., a solution of about
25 per cent. alcohol and 75 per cent.
water should be used. For tempera-
tures below zero, use 30 per cent. al-
cohol and 70 per cent. water.

Home-Made Slipper

The material for making the slippers
as described herein can be of wool or
carpet yarn. The stand on which the
slippers are formed may be made from
any kind of wood that is easy to work
and readily obtained.

The first part to be made is a piece
of wood 18 in. long, shaped as shown
in the two views, Fig. 1. The other
piece on the base is made as shown in
Fig. 2, 10 in. in diameter and a hole
bored in the center to receive a tenon
cut on the end of the stick, Fig. 1.
This joint should fit tightly and is fas-
tened with glue or nailed.

After the stand is completed put on
15 to 20 strings, as shown in Fig. 3,
which are sufficient to have at one
time. Start at the top and weave
strings horizontal around the stick and
in the vertical strings (Fig. 4). Be
sure to pass one horizontal string over
and the next under each wvertical
string.
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When you have the size desired, cut
the horizontal strings as shown in

¥ Fig 2

Forming the Slipper

Fig. 5. The lower ends of the vertical
strings are cut from the stand and tied
together close to the last horizontal
string, or at the heel of the slipper. If
a little care is taken in forming and ty-
ing the heel, a very neat slipper can be
made.—Contributed by W, P. Stevens,
Calumet, Mich.

Qiling the Links of a Chain Drive

Lubricating a chain on a chain drive
can be easily accomplished by the
method shown
in the accom-
panying sketch,
Holes are drilled
in the face of the
sprocket wheels
between each
sprocket and
filled with a
piece of round
wick that will fit
tightly. These wicks are thoroughly
saturated with oil which will keep the
chain properly lubricated for a long
time.—Contributed by W, S, Jacobs,
Malden, Mass.

If a painter’s brush is too short for
bridling and yet too long for con-
venient use, put a rubber band around
the bristles,
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A Method of Recovering a Diamond
Drill

Recently in putting in a diamond
drill hole on the property of a mining
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Tools for Removing a Diamond Drill

company at Rockland, Michigan, a
breakage occurred that was dealt
with in a peculiar manner and, in view
of the importance of diamond drilling
as a means of prospecting, the descrip-
tion of how the broken drill was re-
covered will be of interest. The mode
of procedure was original, in so far
that no one connected with the drill
work at the mine had ever seen or
heard of a similar solution of the prob-
lem,

A nearly horizontal prospecting
hole was being drilled from a point in
one of the underground workings, says
the School of Mines Quarterly. A core
shell had become worn thin by use, so
that, at a length of 460 ft., it buckled
under the working pressure of the rods
and jammed in the hole.

The first step was to get the drill
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rods out of the hole. Jack-screws were
applied at the mouth of the hole to a
gland bolted on the rods, sufficient
strain being applied to break off the
core shell close to the core lifter. It
was found that the force required for
this stretched the 460 ft. of rods 6 in.
Next, the stump of the core left in the
hole had to be removed. As a chop-
ping bit could not be used for this pur-
pose, without great risk of injuring the
diamonds, a special tapering bit was
made, as shown by Fig. 1. The larger
end of this bit fitted closely enough in
the hole to center and guide the boring
end in grinding out the core. This
done, the bit was replaced by a taper
tap, with which the core lifter was re-
covered.

Finally, a pointed drill, Fig. 2, was
made of tool steel, properly tempered,
and put on the rods. With this the re-
mains of the broken core shell, together
with a portion of the original diamond
bit, were cut away until the bit itself
was loosened in the hole. What was
left of the bit, though only 1 in. long,
was then easily recovered by a tap, and
the diamonds were found to be unin-
jured, In using the pointed drill, Fig.
2, great care had to be taken to avoid
running into the diamonds. To this
end, the feed of the drill was accurately
measured while the cutting was in
progress, On recovering the bit, it
was found that there was still a margin
of 3/8 in. of steel above the first dia-
mond.

Reversing Marks on Angle Iron

When laying out steel for construc-
tion work, the shearing lines are
marked on the
outside of angle
iron, and, as they
are always
sheared from the
inside, the marks
must be re-
versed. The illus-
tration shows a
simple instru-
ment for revers-
ing the marks. The tool is made from
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a piece of sheet iron, No. 16 or 20
gauge, 2 in. in width and bent in the
shape shown in the sketch. The cir-
cular part on top serves as a spring to
keep the marking edges close to the
angle iron.—Contributed by Wm. 5.
Dowley, Norfolk, Va.

Area of a Square Not Increased in a
Rectangle

A surface 8 in. square and contain-
ing 64 sq. in., cut as shown in Fig. 1
and the pieces placed as shown in Fig,
2, will not make 65 sq. in. in the form
of a rectangle. The question of “where

will be that part of 1 in, short on one
end of the rectangle that will contain
the extra 1 sq. in.—Contributed by
Claude M. Padgett,
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The Combined Area of the Parts Eemains the Same

does the extra square come {rom?"” can
easily be answered by marking and
cutting out a square as shown in Fig.
1, 8 in. each way, and on the heavy
lines. These pieces when placed in the
form of a rectangle, as shown in Fig.
2, will not make 13 in. long as the
squares would indicate. If the lines
forming the squares are made to match,
as shown in Fig. 2, there will be an
open space having an area of 1 sq. in.
If the piece B is joined closely to the
pieces A and C, the lines forming the
squares will not match and then there

Removing Gascline from a Punctured
Float

Nearly immerse the punctured float
in hot water and the heat will volatil-
ize the liquid which will pass out in a
steady stream of bubbles, The float
should be kept immersed until all the
gasoline has evaporated, and, of course,
great care should be taken that no
water gains access, The float should
then be allowed to cool, during which
time any remaining vapor will have
escaped, when the puncture may be
sealed with solder,
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A Toolmaker’s Clamp

The accompanying sketch shows
a toolmaker’s clamp that will be found
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Clamp Details

very effective. A fillister head screw,
A, and a flat spring, B, holds the hard-
ened jaws, C, in place, A 1/4-in. round
piece of soft steel, D, is joined to the
hardened jaw, C, by a small counter-
sunk head rivet. The special feature
of this clamp is that the jaws conform
to any taper and always have a full
bearing on the work, says a correspond-
ent of American Machinist. The gen-
eral arrangement of the pivoted arms,
clamp nut, etc., is shown clearly and
needs no explanation.

How to Make an Angle Drop Light

Some time ago I saw a method of
tilting an incandescent lamp at an
angle described in Popular Mechanics.
It was simple enough, but I do not
think it as simple as
this method, An
ordinary piece of
string, A, is tied to
the lamp wire and
any piece of wire (a
pin, a paper clip, or
copper wire, B) that
will make a suitable
hook is attached to
the string and
arranged as shown,
the length of the string varying with
the angle desired. The light may be
turned in a different direction by sim-
ply sliding the hook, B, around on the

POPULAR MECHANICS

rim of the shade. The hook can be
detached from the rim easily when the
light is required in the normal position.
—Contributed by Jos, C. Wilson, Lynn,

Mass.

Starting the New Furnace Right

The first few days a new furnace is
in operation is apt to determine its
character, if furnaces have a character.
If the furnace starts off well, as a good
furnace should, the members of the
household will be convinced that their
furnace is a good one, and it will re-
quire a number of furnace misfortunes
to remove the favorable impression
after it has once been formed, says the
Metal Worker. On the other hand, if
the furnace behaves in an improper
manner at first, doubts may be enter-
tained regarding its future warming
abilities. It is supposed the dampers
in the hot air pipes have been turned
in the proper direction to allow the
heat to pass, and that the damper rods
were put in the proper way, so the
handle or ring will indicate whether the
damper is closed or open. A mistake
made in putting in a damper rod may
cause much trouble, as the damper will
appear to be open when it is closed,
and much furnace talk may be required
to explain why heat does not come up
the register. If the cold air box is pro-
vided with a slide or damper, such ap-
pliance may have been left closed, so
the furnace does not receive a supply
of fresh air. There may be a wide
crack under the hall door so the outer
air may enter and quietly run down the
hall register, thus preventing any
warm air from coming up. Thus the
hall pipe may be acting as a cold air
box.,

It has been known for several years
that the human eyes and nose are not
pleased with smoke. On this account
if for no other, the chimney should be
examined before connecting the smoke
pipe. The chimney flue is liable to be-
come stopped up by soot, mortar or
even bricks which may have been
dropped by the mason or fallen from
the top. By building a small bonfire
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in the bottom of the chimney the draft
can be tested. It may be well to at-
tach a piece of iron to a rope, then pro-
ceed to the top of the chimney and
lower the iron, I1f 1t arrives safely at
the bottom of the chimney without en-
countering any obstruction, one may in-
fer the flue is clear. If there are any
openings in the furnace chimney other
than the one used by the furnace, they
should be closed. While it may be sup-
posed that all smoke pipe fits tight at
each joint, it is well to be certain that
a tight joint has been made where the
smoke pipe joins the furnace and also
where it enters the chimney, '

If the attendant is not accustomed
to the management of a furnace, or
does not take sufficient interest, ashes
and clinkers may be allowed to accum-
ulate in the firepot to such an extent
that a good fire i1s impossible. Some
houses are so constructed that grates
are placed in a number of rooms, and
if these grates are not in use, too much
air may be carried up the various flues,
resulting in a great loss of heat. If there
is not a good fire in the furnace the air
may pass through without being prop-
erly heated, and then the furnace may
be blamed for not warming the house,
or the grate flues may be taking away
the heat as fast as it is produced.

In some houses there are one or
more rooms that require long pipes to
convey the heat to them, and on this
account the rooms do not receive the re-
quired amount of heat. A remedy may
be found by incasing the pipes with tin
or some of the various pipe coverings
that are nonconductors of heat, If a
certain room does not receive the
proper amount of heat, it may be on
account of there being no escape pro-
vided for air. If a room is closed tight
it can hardly be expected that a sup-
ply of hot air can enter, there being
no provision made for the escape of
the cool air.

Mill bins fitted with a narrow strip
of glass running from top to bottom

provide a way to inspect the stock at a
glance and also to note the quantity
contained therein without climbing.

667

How to Refit Tiling Spades

The old bit is first cut from the spade
as shown in Fig. 1 and the ends of the

R

Fic. 3

Attaching a New Bit

tines upset so as to have sufficient
metal to make a weld, A new blade is
made from an old harrow disk as shown
in Fig. 2, with prongs long enough to
get a good weld above the bit. ~ Scarf
and weld the bit on the tines. Sharpen
and polish and you will have a good
spade as shown in Fig. 3.

A Convenient Candle Holder

Various methods are used for hold-
ing candles where they are used. A
cap for a 14-in,
gas pipe makes

\l/

>N= a good holder
=N and is exten-
| sively used in

shops. Herewith
is illustrated a
new way of us-
ing clothespins
for a holder,
The candle can
be easily carried
by taking hold
of a pin, and when it is set down the
candle will not fall over—Contributed
by Maurice Baudier, New Orleans, La.
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Guying a Smoke Pipe

Where a temporary chimney is put
up on the side of a house, kitchen or

The Guy Wires as Attached

shop, the way to attach the guy wires
is shown in the accompanying illus-
tration. Three wires are fastened to
the roof and the fourth one taken over
the end of the V-shaped brace or
bracket and down to the shelf on
which the tile chimney rests, says the
Industrial Magazine, or it can be fas-
tened to the side of the building.

Magnetic Feed for the Compound Rest
of a Lathe

The compound rest of an engine lathe
does not have any self feed, except on
very large sizes, and I constructed a
device to obviate the necessity of feed-
ing by hand when turning parts that

"had a bevel similar to friction clutches
used on automobiles.

The handle of the compound rest was
removed and a ratchet wheel and pawl
placed on the screw in its stead. A
strip of iron was placed across the rear
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end of the rest which was attached
with screws in slots for adjustment.
The magnet, plunger and spring were
fastened to this iron. The magnet was
made as shown in Fig. 1 with the mag-
net wire wound on a piece of soft steel
tubing, one end of which was closed and
a small petcock attached, also a thumb-
screw for adjusting the stroke of the
plunger. The plunger was turned from
soft iron to a sliding fit in the magnet
core with a smaller extension that
passed through a bearing at the oppo-
site end of the support which carries
an open spring on the projecting end.
This spring would draw the plunger
from the coil when the current was
broken. The completed device as at-
tached to the compound rest is shown
in Fig. 2.

A fiber finger was fastened behind
the chuck on the lathe that operated
the switch at every revolution of the
lathe spindle and sent a current of
electricity through the magnet wire.
After suitable connections were made
from a lamp socket to the switch and
magnet, the cut was started in the
metal by hand with the regular handle
which was then slipped off and the
ratchet wheel with the pawl put on in
its place. The magnet would draw in
the plunger at every revolution of the
chuck where the fiber finger would
make the connections on the switch and
turn the compound screw through the
intermedium of the lever, ratchet and
pawl. When the current connections
were broken, the spring at the end of

Con

PLUNGER

Method of Attaching to a Lathe

the plunger shaft would draw the
plunger and pawl back for another
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operation, In order to prevent too
quick an action the petcock was so ad-
justed as to allow only a gradual escape
of the air compressed by the plunger.
The thumbscrew regulated the travel
of the plunger and thereby the amount
of feed.—Contributed by Chas. Chafi-
ner, Maywood, 111,

Waterproofing a Common Electric
Socket

Several electric lights had to be
placed out in the open and we did not
have the weath-
erproof sockets
at hand so a sub-
stitute water-
proof device was
used, which we
made as follows:
The right num-
ber of common
tin funnels were
purchased and
each socket and
globe protected
by putting a fun-
nel upside down
on the supply
wire as shown
in the sketch.
The wire and
small end of the
funnel were well
taped to make it waterproof. This not
only served well the purpose for which
it was intended, but the funnel made a
good reflector—Contributed by H. D.
Harkins, St. Louis, Mo.

An Offset Tap Wrench

Occasion may demand the tapping
or reaming of a hole that is so located
as to cause the handle of the holder
to strike some projecting part before
the tool cuts through the metal. In
such a case, procedure is impossible,
- unless a part of a turn is taken and
the wrench then changed. The accom-
panying sketch illustrates a wrench
that is quickly made from 5g-in. round
steel which can have sufficient offset
for the handles to be out of the way
when turning taps or reamers in re-
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cesses, Figure 1 illustrates the plan
and Fig. 2 the elevation of the wrench,

The Wrench with Offget

The edges of the 34-in. square hole
can be hardened and a set of bushings
made from sheet metal to place in the
hole that will hold taps in sizes from
14 to 34 in, A mechanic will find this
a very useful addition to his kit of
tools.—Contributed by Donald A,
Hampson, Middletown, N. Y.

Home-Made Snow Plow for Sidewalks

This is one instance where a lawn
mower can be used in the winter as
well as the summer time. The handle
and braces are taken from the lawn
mower and attached to a board 1 in.
thick, 12 in. wide and 18 in. long. Two
strips of wood 1 by 2 and 10 in. long
used as battens over the handle braces
and fastened with screws complete the
snow plow, as shown in the illustra-
tion. A piece of tin tacked over the
face of the board will greatly assist
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Sidewalk Snow Plow

the snow in sliding from the plow.—
Contributed by J. Gordon Dempsey,
Patterson, N. J.
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A Barn Door Latch

The regular hook and staple placed
on a sliding door does not always close
the joint tightly. The accompanying
sketch shows
the construc-
tion of an at-
tachment for a
common door
hook that will
draw thedoor
close to the
door jam. The
L-shaped piece
is made from
sheet metal and
fastened to the
door with a small bolt or large wood
screw. After the hook is placed in
the staple, the sheet metal handle is
drawn in the position shown by the
dotted lines, which draws the door
closed. The position of the bolt in the
sheet metal and screw of the hook are
so arranged that the pull will have a
tendency to keep the parts closed.—
Contributed by H. H. Nelson, Rose
Lawn, Ind.

A Clamp to Hold Long Work

Many of the handy tools are con-
structed by the mechanic when a par-
ticular job requires something out of
the ordinary. Such a case comes to
light in an article given by a corre-
spondent of Wood Craft describing a
new clamp originated
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was bored into a block of wood a little
thicker than the stock to be clamped.
This block was placed against one side
of the work and the block F against
the other. The wire B was drawn
around the frame and blocks and the
ends put through the holes G from op-
posite sides. Turning the crank would
wind the wire around A, A washer,
D, with its edges bent a trifle, was
placed under the wire to keep it from
cutting into the wood.

The same wire cannot be used on
many jobs of the same size as the ends
will not stand very much of such short
bending. The device was intended
only as a makeshift for extra long jobs.
The clamp is capable of considerable
variation and of a wide range of use,

Another Pencil Sharpener

This sharpener can be handled with-
out getting the hands, drawings and
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All Dirt Drops into the Box

clothes covered with lead. The device
consists of a hexagonal piece of wood
covered with sandpaper and supported
on an axle that fits into the ends of a
small box. The box will catch all
the lead and wood removed from the

by a workman who was

making a screen frame
of unusual proportions.

As the clamps on hand

were not long enough,
he constructed some
that could be used for
almost any size of
work.

For the material he

took a piece of 1l4-in.
round iron and bent it
into a crank, A, as
shown in the sketch. Two holes were
drilled through this crank close to-
gether as shown at G. A 14-in. hole

Details of the Clamp

pencil. Figure 1 shows a side eleva-
tion and Fig. 2 the end.—Contributed
by J. H. Crawford, Schenectady, N. Y,
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Metal Melts in a Cupola Quicker in
Cold Weather

The reason why metal can be melted
in a cupola quicker on a cold day is be-
cause the draft from the blower usu-
ally comes from the outside where the
moisture has been frozen out of the
air, says Castings. When cold, the air
15 more dense, and with each revolu-
tion of the blower the cupola gets an
increased number of pounds of oxygen
with less than the usual amount of
moisture, conditions which tend to pro-
duce a hotter fire and more uniform
working,

Home-Made Spring Fork for a
Bicycle

Cushion forks attached to a bicycle
eliminate the jar on the rider's hands
and arms. Old types of bicycles were
not equipped with this special feature
and as I had one of these wheels, I
determined to
have a spring
fork of my own
make. A fork
was secured
from another old
bicycle and the
stem cut off
close to the
crown forging.
Two extra holes
were drilled in the fork ends about 2
in, up from the regular holes for the
front wheel axle. The old fork was
then put on the front wheel in the
usual way and the fork for the bicycle
fastened with bolts put through the
two extra holes as shown., A strap of
iron is fastened with a bolt to the under
side of the fork crown on the bicycle.
The strap of iron has a slot