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POPULAR MECHANICS ADVERTISING SECTION 3

‘The Navy has almost every
| kind of work for Young Men

EN who are able to meet the requirements of the recruit-
ing officer will find in the NA 'Y opportunities to work
at one of many different trades. There are vacancies for
machinists, firemen, blacksmiths, shipfitters, electricians,

musicians, stenngraphers, n:n-c:ks, stewards, and others. ]f you have
no trade and you are between 17 and 25 years of age, you can
enlist as apprentice seaman and receive the benefits of a course
of instruction at a naval traming station ashore. [If you possess a
mechanical trade, or have a spl:l:iaI aptituc]e for mechanical work,
you will probably find upon mvestigation that you can enter the
Navy in the branch of the service for which you are best fitted.

THE UNITED STATES NAVY

offers many advantages to a young man who is eager to
advance himself. His work is interesting, life is healthy, the
opportunities for advancement are excellent, and there is
every incentive for a man to save a good share of his wages.

The Na\l'_',l' Departmtllt will not acceplt any man of bad
character orwho iz not physically, mentally and morally
qualified to associate with the enlisted men in the service.

If you consider yourself qualified for the naval service, it i1s
worth your while to investigate the subject fully. The best way
to do this is to call at the nearest recruiting station, or write for an
illustrated booklet telling all about the naval service—it is free.

NAVY DEPARTMENT, Washington, D. C.

This Omne
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POPULAR MECHANICS ADVERTISING SECTION

SIM
. C MOy,

KEEN
HUTIER.

Work and a
Good Name

Keen Kutter Quality Tools have won a good name through good work.
'I']m}r hmre 'ﬂ'le I:rue ? the true metal and the true grit that brings good

een Kutter Quality Tools have been tred out and
fnum:l .ﬁf fl:rl' more than forty-five years and for forty-five years the Keen
Kutter Trademark has been put on nnfy test-proof tn-uls.. Sluﬂ pride, and

the very pick of materials are wrought into every tool and every piece of
cutlery that 1s trademarked

KEEN KUTTER

Quality Tools

The Keen Kutter trademark means that if it were possible to put more quality into Keen
Kutter tools and cullery, it would be fhere, Further, if any Keen Kutter tool or piece
of cutlery falls down, you can get back the money from vour dealer, without a quibble
of an argument. This holds gmxl even after glmdmg—ﬂiﬂi: is no time-limit, no qual h-
cahon. All F:m Koutter edge tools are ready for mmediate use. Thl:'_r wark with a
will and put go in your hands.

" The Recollection of Quality Remains Long After the Price is Forgotten.”'
Trademark Registered, —E. €, SIMMOMNS,

If not at your dealer’s, write us.
SIMMONS HARDWARE COMPANY, Inc., Si. Louis and New York, U. 5. A.

Pleases Memficn Popular Wechandca
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NO GRIMEjg LEFT

FEELING of freshness and thorough cleanliness
follows the use of PUMMO SOAP. It removes so
quickly and thoroughly, so mildly yet firmly, every
trace of the grime, grease or stain that may soil the hands
of the workman, the elerk or the housewife,

: PUMMO SOAP is made from vegetable oils and glycer-
ime, with just enough finely powdered Italian pumice
added to give a gentle friction. It grips the grease and
grime and removes them instantly.

PUMMO lathers freely in any kind of water. It
makes the skin cleaner and whiter than any ordinary
i toilet soap—in half the time.

. Try a cake of PUMMO SOAP
—the price is but 5 cents. Let

the women folks try it too for
removing the stains and grime
of household eleaning.
They will appreciate its
mildness and extraord:-
nary cleansing qualities.

1f your dealer does not have
PUMMO in stoch, fill out and
mail the corner coapon nnd wa
will send vou, FREE, n sam.
ple of sufiicient size to
enable you to thoroughly
tesl its marit,

Made by THE N.E. f
FAIRBANK
COMPANY
Chicoga

el

FAIRBANKS

Pummolf

A l;-l_.| erne Pymice

<= SOAp
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HERE IS
A BOOK ON
MOTORIN

| ~3E Written by A.L-
DYEKEE, the man whao
jrinated the first
auto sup business amnd
published the first practical
book on automobiles.

This 32 page illestrated book i3 not
only of interest to the auto owner amsd
proapective owner, bt of special iMerest

o the young man who wanis to establish
hn'nl:lf in a permanent, paying and the
fastest growing industry in the world today.

TELLS YOU HOW TO GET STARTED

WITHOUT CAPITAL )
=it will show you how handreds of others started and will
apen your eves as to the possihilities in this
— it tefls you about opportunitics of the rr-:ul mindar
:mlmm never before egqualled i the istory of the world.

—comntains 12 pages, fully illestrated amd very interesting
snd instructive. o
—it i= worth its weight in gold te you—don't miss it

Dvyke's Systern — Something New
—it will also explnin my NEW IDEA system of teaching
vou by makl—with wonderfol, real, actual metal, moving
parts, WORKING MODELS of parts of the autormobile
and engine. In additien to the models thers are 12 instrucs

tlom beoks, with examinafions and 175 =
charts and a Manikin of the automaobile.

Dyke’s Working Model System ™=

[FATENT APFLIED Fon AND PENDIRG
i the only practical way to tesch by mail.
Inventors, the Patest (dfice, Uncle Sam
A;'I':Ita:tu-—lhe:.f all know the valise of
m

ACTUAL PRACTICE ON’
WORKING MODELS

These Models Actually Work—You cancrank the

st the valves, time the ignition, the larges mode

can see how ail the parts go together, There are several
mexlels with actuwal metal maving parts.

I teach you the principle and ecnstraction of Auwio-
mobiles and G engines (engines for Aero anad
Laumch work also) se !I:hwu-ulht‘r. PR SRR ODEE 8 FEpaIE

o, overkaul cars eagines, drive, sell cors o comi-
HIZSTEH— IR fhere are over a Bremches en iR Sefd
open and @il gre explaimed in s fres book.

Hundreds of Endorsements Like These
"1 nini delving = "Wineom Six." 1 dsall my own repale ek, —
Brw. Sawyer, Sleanclxlr, M. J. :
“Your. Course snabled e B0 i pood phsidon which has

Increased my inceme "={pa, H. Develarr, Prosser, Waik

" | wan formaerly Evrming, et am noaw dntbe aude repair bosisess. "
i, Ml iThalls, Rhelnheck, lowa.

1 have beean drivimg o car now for @ manth, and [ owe 1E sl 8o
wour Corse,'"—Ranmdey Soewart, Jassen. ah,

I am mnw driving & Mackerd ML, Your Cooaess helped me wsmnoer-
Tilly." " —FEdw. Hisiber, Hew Oilesand. La

We are etarting others eve
for you. My free book will
how athers made their start, we w

The eyetem iz endorsed 1:?' Oldfinkd, Duryes, Sphtdart,
and other leading authoritses. Let us show you what
they say about this course.,

THE COURSE COMPLETE—and all Medeli amd
Manikins, Charts, etc., sre SENT ON TRIAL for you to
see for vourself how easy it is to learn by this & New
Ide—a gpstem, There 5 & er being meade Fight

ereby you can et o] me’ler.elm' only §1Z.

ﬂ"EEN[l FOR FREE BOOK

It is instructive and ieresting—does nof cost you &
cent places yvou under no obligations whalever—wrile
for t—Now,

DYEES CORRESPONDENCE SCHOOL OF MOTORING

. d ch
*‘“:E;::::: do s much

Box B8, Roe Buwilding, 3T. LOULS, MO,

EXPERIMENT WITH
WIRELESS

ENTERTAINING
INSTRUCTIVE

INEXPENSIVE

i This book of 96 pages
explains in an under-
it - standable manner the
| construction of anout-
fit suitable for trans-
mitting four or five
miles, The set can be
easily constructed at a small cost by any
boy of ordinary ability.

How to Make aWireless Set
By ARTHUR MOORE
P e o, 50C
POPULAR MECHANICS BOOK DEPT.
318 W. Washington Street, CHICAGD
ractical Instruction
I THE
FASCINATING ART
OoF :

METAL
SPINNING

By PROF. F. D. CRAWSHAW

Uniw. of Wisconsin

This book, the only one published on this
interesting art, is written by a man who has made
a thorough study of all obtainable information
on the subject, making the work absolutely
authentic and adapted to wse as a working manual
both for those who desire (o spin metal as an art
recreation and to follow this work as a trade.

80 pages. 33 illustrations. 5x7. Cloth cover,
Price 50 Cents, Postpaid

: | | How ToMAKE
; ' WLHELESS SET
I
I
I

| PorvLis Mnranrs Faomao-

P

Fora il ™ Dasa 09 B amen e w4

Can be ordered throegh your newsdealer or direc! fram the publsher
Popular Mechanies Book Depl., Chicage
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Before You Purchase an Encyclopedia at any Price

INVESTIGATE

The New 19171 India Paper Edition of The

ENCYCLOPEDIA AMERICANA

Fredanick Colrov -W"T.f:..“ n. Edited by Frederick Converse Beach, of the Seientific American, and embody-

VRN -l e gyt OO ing the combined educational effort of over 2,000 eminent authorities.
A Few of the More Than 2,000 Editors and Contributors :

Darlind] Giblyos Tlmga Munnsterinwrg matin Tinhsne Jomiph Hbl wermas
Pilsrymin Lo l'||m||:|.|| Canemn nllr Hrixs Hammnnd Canrrplt P hareine
Prosbdnnt Hadley I.ﬁlll.ilrl.n Hmlth rArew . Dirspar desink Blnmemg
Riman BMowmamb Frnesgt Yom Hnlls 'I'. llin= T. Hurris .Ic\-ll.u MMuir
Adloriral Dy Hilwarl Everstt Hals Heng, Tdis Wheeler Ceemirnl Corisin
[ha¥kd Bdmre Jurdan Hilgirs Relinn larrndl Iy, Wright | ot Clenidined
Eer Willimm Oslior Henry van ks Lowi I, Morion Vire Admirs] Halto
Andrine Carnegle lir, Parkhorss dnmeaa '|r. LHEI Capdiain Mahas
Jimipph . Choats Hnkdsl Hirseh ¥llhm Thomson

How to Judge an Encyclopedia

e e, Pyck A dizinterested authority would consider many points in recommending an
encyclopedia, MNecessarily, it must be authontative and complete — everything
you want to know fully told—the salient facts. AND MORE IMPORTANT —
the definitions must be 20 that you can understand them, so your children can
understand them. Further, there must be proper balance and proportion —
important subjects more completely covered than items of less general interest.
An encyclopedia should simplify technical subjects—delineate the complex and
abstruse, the involved and intricate, so that the reader who goes for information
actually gpets it,. THE ENCYCLOPEDIA AMERICAMA measures up to this
standard. It is the logical Encyclopedia,

Tocd. Jota 1. Finlay, Pre 22 Volumes

. oile s

City af hew Vark 2,387 Special Cnnh‘ihutnrl
pecia jects
"126 Color Plates
160 Maps

The 1911 India Paper Edition

. The paper on which this edition is printed
i% opaque, ¥et so thin that each volume bulks
only one inch a3 against the three-nch bulk of
the old stvle reference volume.  The entire sat
of twenty-two takes up but twenty-two inches.
It can be kept upon the office desk or library
table for ready reference, and read as conwven-
iently as a magazine.

Valuable Booklet Mailed Free

The publishers have prepared a eample-page-
3 descriptive booklet of the Americana, whu;h_ SENO THIE TODAY
Chas, T'-_ﬁ‘|_1|hnrl- ?E“Iﬂ{:':;:;llit I?ﬂ'?’t{:ﬁi‘;mﬁl‘*ﬂn h"‘t;:il'.lj!f“:.'l’ FTTIT T -
Wiy T upr.-wrt P EEEL ; i SRR -.:-'r"_p":ll‘.'-ll'.HﬂFI'l: AMERICAN P
: +.* COMFPILING DEFARTMENT
Cash for Your Old Encyelopedia ,,‘_'. 228 Filth Ave. Mew York

If, in sending the attached coupon, P Senl” me Tall partselis 7 distraniin =
will adviee us the name and date TL 1= :x-n CLOPEDIA Am RICANA with explan.
catlon of voar old cneyelopedia, we w P By painplilen aiell wvasl papes Bow he Wk

mpke & hberal allowancs 1o -E:l:-l:hann:-l: b -r"

for & seb of Encyclopedia Americama. " M s o s B e e ik D e g 6 S

Investigate To-day 'F =
SCIENTIFIC AMERICAN
m“ltmﬂ' mﬂm“ Also phaie taxds of cxchanpe propesiio -
Garras: P, Sepuisn Pabilishe rs o The ANFRITAR ;

Wrier an Astroromeosd
Topics

F T Irs] o R R R R S S -
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MONTHLY CASH PRIZES

Until forther sotire im thls magazine the Editor of
Populpr Machinnics will pay twa mah prizes sach sonth for
the beet originsl contribotions to ite

SHOPF NOTES DEPARTMENT
$10 far the Best Cantributian
85 for the Second Hest
Tlﬂl IH T ADTFITION &3 cmr veiia] rebos for aibch eosirio.
i nrticine

Lheslity, nok lengih cow
Lhevks 'IT#l':"mwn the Inet day of each month for the

prizs nriicle reecived dwerise that month.  Poleliestion in ghe
,ﬂ‘rE “HEF miaguxins will follkow ke ahistl 9eo seoabhs.

FRIZES AWARDED FOR NOVEMBER, 1811

A LA Firmt Prize—L. F. SITMONS, Herrick, Bo Dok, e &1
3 it B Imakese " Hafery Hiop to Frovent [hu-l'll.lml Engian Cylindere
and B.e cumfﬂnﬂb h.l- ek 1] Ine= Oiggrharling ™
g Beeond Prise—ABNER B SHAW, W, Loynn, Mass,, 0. L 1+
u hljuster Die Fluefile Lamp Cords™
by wearing Linene cal- EXTRA AWARD
o Lheirw B 1} bl b Eis
]ElI'E Th'E!'r ﬁﬁmgﬂctiy; ] |:|I‘ '[Eofﬁ-b?:ﬁ:g&:;‘?::h..;m-j::ﬂi 1 ﬁu#il
rﬂﬂuﬂ-ﬂ no undering, T l.'ll'.l.ll'l--l'l o1 T pennd prikee. he e |
L. H, ATWELL, Atlang SRR | - 1
can be worn both sides, JIRSEES Cutting Tervs Cotsa Tile with p Bl Wk
o EX L. II.*.H-I" O, Calil..ooooiicmnsas TE
-ﬂn‘d 'Eﬂﬂ-t 1|t_t|E ﬂ]El.t b In:h VAN ALL Ly 1_.l.ru:|,|rl'ni'l1llnﬂ']?||rr]||-" .
M, GROTEINGER, 1Eslti b L0 . [T
thE}' ma}r .h'E dl'sca'rdEd' w = Huw 4 I'\.I.lI'|'-|I:l;l|ﬂ‘llll|i'::¢I Bsks of Hiws '™
whﬂ" Sﬂllﬂd. DELLA YOE, Ronzvilbe, TEOM. o1 coovwararnn i mnessassaana 85
10 Cs for 38 C “*Hamesmnidas Chaig EMET‘" .
lars ke Al trikbmtl speTimenia, CEEOF
at the storen, or by nul.l: : . NOTES" & ".I.:Il.;.m':l'u:l.:;ﬂ I;ll:cl:ll:a.;?r:?'ruﬂ padd Tor koamesd -
30 Cantn in II 5. ita T § Inthe piely; checla Tor price awatdsane st &t the snil of sesh month,
Sumple by mail for 8 Cants Lt Address, EMTOR POPULAR MECHANICS

318 W. Washingion St Chicago

Siafe #ize wndd sipfa
- % WHEN YOU WANT ANYTHING AND DON'T
REVERSIBLE COLLAR Co. RU#CN I KNOW FIND IT

5 3 3% 30 TSRl wm Tu
Department U BOSTON, MASS. Mimpliivg Siytord WRITE BUREAU OF INFORMATION,
X POPULAR MECHANICS CHICAGD

JUST ISSUED

HAND-FORGING and
WROUGHT-IRON
ORNAMENTAL WORK

Written So Vou Can Understand Tt—HBy THOS, F. GOOGERTY
Inmireoinr b Forge Work et Siale Rolemmmsiory, Poeatasc, Fl,
208 pagies, 122 ifustvalions. 12w0, Privted on a special grade
af book paper gud bopnd durably in exira cloth. Price §1,00
Postpaid.  Special guotalions fo schools ordering in quaniihes,
CONTENTS

Intresisetory=The Spirit of Iveorabing—Correc! Irieijples in Designing—
Equipment—Hew to Draw the Iron=Warking at the Fuorge =¥arings
Processes  Desoribed —Varions Forms of WelGing—Brazbng —Twisting—
Biiwliiig—Riveing—Scrllwor k—rilles—Weldasd Serollwork—Taoy Porghne
= Emhcasing—Forms in Kelielf— Eajzed Forms— Speekal Designs— Drawer
Fulls and Hinges, ote.~Door Flates—romn Lampe

Popular Mechaniecs Book Depit., Publishers

218 W. Washington St., CHICAGO

N

¢ N

Pleaae Mention Popular MWeohdarics
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REYOU A @ |
ND 'WANDER ER?

WOULD
LIKE TO

ELBERT H.Ll IlH.l'l.H £} b= i v
hizboo HYE  LEinD Il'a'll'al'I.FIHE
o preoumnt r.[lﬂ;l-r of early advane
'I.i 4, SDCEALES. Ediilasnplice
tmacher od l'|'||:¢l =aidl tha “all
1|:.: 5.'-uuu Ankks shisald g bn wiork
il 1he u'TI:I ouee absmiildl 2o Lack to
Hl_‘l‘!ﬁ'ﬂll.' He imn=inl I:|||:- I|:|.|1 altor
o have bariled n Bie whh aeoe)
ik amd bezan o Tecl vonr need
for -:E:u:anun yorit ave for the Aval
tima redy b fake advansage of
vour  apportanliles aesl Laru..

Elbsrt Hubbard sndorias the
Dickss

YOUNG MAN was recently selected for promotion to the
managership of his firm's Pacific Coast branch. At &
directors” meeting he was called in and introduced by the

President. Twelve pairs of sharp eves took his measure,

Hiz personality was distinctive.  The first impression was a
favorable one

“How much business did jwe do on the Coast last year,” he was
asked by the Chairman.

“Ahoul,—er—well, T can’t exacily remember," was the answeer.

Another man whose memory was better got the position.

Mow Memory is not a Gifd, it i3 an Accomplishment, You are not
horm with @ good or o bad memory. Yon are endowed with lagent
powera, LE rests with you whether yvou let them lie dormant—or develop
them to the degree that will make vou a man way above the Common
Herd, The big men everywhere, in Business, Science, Religion, Litera-
ture, Law or any other vocation are the ones who have developed thelr
powers of Concentration, Attention, and Retention. Their minds are not
garbaged with rambling, wnrclated. disconnected ideas. They have
learpead to direct and control their thoughts, and so can you.

Memory Training {& mot for a. ltltl!l. few, it ia far \"ﬂl.f Lat

this ithoughi mr%‘ﬁnu £ YOU coan atinin I.h-“

nima [fF ﬁ: PRI WHI.ﬂ MOW for oy fm[

** How o moember,'” using coupon o o dram p,'p-cﬂ.t..l l:l:l"
I Buza editbon ].'hm. to a FREE 0
B g, A MBI TRy f this book

CTEEEEEEERR

lanind.  Is  £E. el T o

ieLly i;.tll-:Hﬁ p PROIP. HENITY DICKSOMN

niewl Lhi B L] By e w ot

af thit mam or Bichaons [ Priscipal, Micksey Scheel of Memery
) wniEmin who di. E 05 Aodiierkam Bldg., CHICAGD, BLL
wires G0 o a sncenasiil ﬂh a Rl ma fooe Heokleg, = Haow ta lLememler,”
'|'FI’.I"*"' 'TI:.IEE 1;""““?" 2 ulan Tall ||lrt|.rr|.|.|||n| ||n;r1n ahinin o free copy
l this @ lmyi anli. ] h
tlivm 1 EE 00 1 wELL ey Epmh E unf " Dickson's low fo Speak fn Futille,
s ||rh|:||r|l|u. I.'IPI Ii"hf; i H

wlaly A

wviry Blade At | ?U“H’ -] Hnme

who enralls I'I'IF - H

i EnOEsE o ., H

oy trmline E:-—: w» Blrwal

ing. wishin t S 41 Fivom =

kars after 1 i |

ing this nfer i il __Fiate

LE R LTI AR E LT o
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WﬂGD WORKING

By FATIL N. HABLUCK
- & Pracdleal Fosk om Frse-
ﬂ Giral Mundernie dn, Wend
dor iher Handyuan

|
| Simply slen yeur name o8 ﬂrlrmupl-u.
| Tl le Bibe. | I wilraner
| mka e il el you unl'pr.:runﬂ:
| eapy of1lil splendid bock oo Wood
Working. Theihoumand ared one ex.
amples of wnadl wigklng reated] In
this 70 page veliime ape arcangel as
fbr s possible i Borm 4 praded
{enirse. -Ia gthe making of domesiz
hirtftors, e eximgles mage from
| & wimple Bookghelf b & chE¥onier of
¢ beddsdead i in ofice Birniee. lrom a
| papes rack b & podestal wrisieg-desk ¢
and In hoimst ared gemicn ouk
| Evm i chickes-run to & greenhouse.
| i-hapters oo ootdanr ustc carpE ey,
| guims; rough lmacayg, i, 2w s
given, amnd tBa wide pange ndlcasd
Aot ampis soipe My A o B
tepslve variety ol exdmples & Erac-
il handerall in sood, Many of e
£ikd Nnsimilashive bors specially
| phatgraphed by the author, MNekher
| ke mar e e have een spores
1§ make rhem practiral, Faaugh =4
| Tartany s intediced jino this sofk
| 10 make Ietelligible the process o
| meascaing il 1o aswnet the inrxpe-
! fienced pemene In jodping and select-
1 ||1|5 widal, TRREy warkEied o Cod T
thinteer & piinly descriosd.
id, or sent

rnﬂ 53,
AL for Sle.
lh-'n B‘-a.h.m:- $Z.50 in 10 dayas,

EL wivd ires Aetereated i woad worlciag. «ither
if iy Boginmer or @S wi cipos @ T KEr; We
kanw ihat this heok wiil prave s vahmbie io youo
Bt yon will nef waet fosend 5 back. Wa orso
F coahdent of this that =e ofter o pead you e boglke BT

enandesien on recefps & oply 5 does, the Talance
oo o gl B B9 ddays, 10wl dke not seant the biok we =il pelud yopr
morsp 5t once,  Lpoa sotsi of the Rillenimy agresiosnl; 1he bosk will
ke Birrandel. S sl eelure

— — e— e ee— e E— e— — —

CASSELL & COMPANY, 43 E.IHSI. NEW YORK. M.Y,

!—-:Inl-l.“: 1 red] '-.lll m :ﬂlll Faual M. Flasl ook s |sbest
W el Wn-rh.‘ Fasicey | will remlk ruuml
witkin 10 dpys. 18 med, 1 wrlll r!ll.'l.rn Beol to you wi pour exrpanes mesd

Feu wlill miznd mr monay.

AldreRE s ivvrvermrsaas i s reresemaa oo eeesa e Ji0 Pags Medk-p

WHEN YOL WANT ANYTHING AND DON'T KNOW
WHERE TO FIND IT—WRITE BUREAL OF
INFORMATION, POPULAR MECHANICS, CHICAGD

Mechanics For Young America

A hook which tells how to make scores of
articles which delight the heart of the
average boy, Price 25 Cents Postpaid

PFOPULAR MECHANICS BOOK DEPT.

FOPULAR MECHANICS ADVERTISING SECTION

Send Us This

WHEN YOU WANT ANYTHING AND DON'T
ENOW WHERE TO FIND IT
WRITE BUREAL OF INFORMATION,
FOPULAR MECHANICS CHICAGO

318 'W. Washington Street, CHICAGO

|

THE INDEX

TO VL. XVI
Popular Mechanics

Magazine

is pow ready and will be meiled lo aay
address wpon receipd of 10c in stamps,
POPULAR MECHANICS CO. |
J18 W. Washington Street, CHICAGD
———l———————l=alC—|———|

(July o December, 1911, inclusive,) [

Two Excellent Books for Those Who
Like to Make Things

Amateur Mechanics Nos. 1 and 2

PRICE 25 CENTS EACH POSTPAID

Popular Mechanics Book Department ** ¥ izzbizzion -

Mission Furniture

HOW TO MAKE IT

S50 Designs for $1.00

What one man accomplished
with the aid of these hoolks:

wilar Meshamies Do, Finhtieabeirg, ;
i AI8 W, Waskinglon 8., Chioepo, iy Mt
Brsr Plpage rend ma Pord Tioo, Wisston. Furnldurs: How
fa Mk IF, by ol postpadd, T &ove Povt e, obia bara
e cnd snkd FIRS 00 sreath ol v e ;,—rm_-.-.r_ﬁ-.-.-..m. Vi, (el
I am mof i exrpenter either, Suf it the fnetreriicus
HWEliten S0 § eon weiliriiond §5' 0 bave o bariness of
TS S0 Fouwra Pruldp,
JOEN 5 COLEMAN,

TWO VOLUMES
FPART ONE PART TWO
N Desdgnz. 5 Pages. | 32 Designs, 128 Pages.
Cloth Cover.  Price 50¢ Each, Postpaid,
FOPULAR MECHANICS BOOK DEPT.
38 W. Washington Strect, CHICAGD

Pieaae Mention Mopuler Weekanics
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This Superb World’s History

Shlpped F ree

The Importance of
Good Light

is a question which is receiving much merited
attention these days. Do you know that
instead of paving S10.00 each or more and
up for artistic lamps of various designs, you
can make vour own at an almost negligible
expense.  We give vou the plans and instruc-
tions in two books.

Arts-Crafts Lamps

HOW T0o MAKE THEM
By JOHN D. ADAMS
96 Pages — 50 IMlustrations — 5x7 — Cloth
Comprises 16 designs of extensive variety to
be constructed from paper, cardboard and

wood, One of these designs is illustrated in
a lower comer of this advertisement.

Lamps and Shades

IN METAL AND ART GLASS
By JOHN D. ADAMS
128 Pages — 64 lllustrations — Bx7 — Clath

Takes up the making of 18 designs using
wood, art-glass and metal. One is shown at
the top of the page, Thiz work is not as
difficult as would at first
be supposed as the in-
structions are wrnitten
with the needs of
the amatenr in view.
The designs in cach
bk range from e
dinary reading lamps (o
pretentious chandeliers.

Price, 50c Each®

PFOSTRAID

Order of yoar dealer or
Popular Mechanics

Book Dept.
318 W, Washingion 51, CHICAGD

00 [lostrations
Splendil De Liae Editlon

Library of
Universal History

Yes, shipped free—just as we announce.
Unquestionably the world's most relinble and
trustwrorthy History, Used in 2500000 homes.
Adopted by Educators, Schools and Colleges.
Send the free coupon for free map of
Panama and sample pages. This handeome
Edition ks bound in Genuine Maroon English
Crash Buckram, all printed from large new
typeone hundred double-page maps and plans,

Publisher Fails —Write Today
for Greal Sacrifice Price

Cro not fail to send the couwpon below for
the most sensational price on history that
ever has been made. We, as underwrilers, ob.
tained a limited number of these books upon
the failure of the Publishers, We will quote
the price only in direct letters, for we are not
allowed 1o injure future sples by printing
sensationally low prices here. This isa chance
of a life time to secure the greatest history of
the world dver pu'l.hlullﬂl ata u.'i”“LE vl never dreamasd
pf—a prece which wou would not believe possible.

You must read some history, . Why not resd cthe
best ¥ History fixes ambiticn,. It broadens the mind,
It inspires the unworthy to worthiness, The lnte Ex-
Freaidesit Cleveland said of the wark ¢ 1 am suare this
llstaey will fined an Empartant place ameng the publi-
cations imlended Io give wider familiarily wi his-
torical Hleralure.” r. Frank W. Gu
of r Institwte of Technolopy sava: it_h il
wark of rare genias, Its Ill.uun:hl: 15 clear and vigoe-
s — its Englsh pure and elegant,

Big “war" Free ,—=—

COLPBN
Wi Now. Sead ThisFree Coapn. 17 01 g
will send the coUpon at once we i o

will mnil you fres |m! pustpaid Cornerala
= full, complete and compre- , o 1';;:'
hensive map nnd rofile of epl
the Panama Canal show- 171 M. State 5t., Chicagos
ing fdnma ks nnd mola 0 With the usdersteniding
hl.nl'buuul urd pictors of thiak T din || it by lnganyihin
Tnlt, ||udIJ..p| “ni- Fiiil iy el s [Edn, IIIII.'|Il.IIT
lr|.-|;| |.'|.1|||:'r|l turfitorianl pEodibe o Pubsinn Casil, e, ulms
mpp of the Uniced L miin pule histoss barak sl oot
Hinbim — LapetheE g iho speelal undeFwriteon prices
n':r:! wavmm jr ki bezandc o the Library of Univprsal HEatory.
n 1skrry.

Mleass Wentlon Popalor Mechonics
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CONTEMF
Th r'\lrp ioF i

AHE Y(Ill llll'l'

WOR

Or Dissatisfied With Your Present Occupation

Learn the Automobile Business

A trade where you are in demand 12 months in the year.
Work pleasant—hig demand for trained men. 90% of the
automobiles in daily use are not in proper adjustment on
account of shortage of expenienced automobile mechanics.

Everybody in the Automobile Business Today is Making Big Money

I want vou to come to my school; | want vou to see for yvourself, how thoroughly and pract-
cally T teach all about the antomobile. Six weeks after the day you enroll in my great practical
Automobile School you will be prepared to properly repair any automobile made and drive any car
or truck or open a garage and repair shop of your own. You can learn the automnebile business
thoroughly in my sechool because l have been years in working out for quick, thorough instruction, the

“Sweeney System” of Practical Automobile Instruction

It 15 today the most thorough, practical, comprehensive and interesting course of automobile instrac-
tion, and embraces every point worth knowing, including vulcanizing, brazing, oxy-acetylene
wcldmg. lathe work, mac rﬂ]m: shop practice, testing and road work, ete,  You learn by doing the
gotual work er real cars with your own hands under the watchful eyves and ready suggestions of

experienced instructors,
— The twtion i low and, after you have paid that,
H‘ﬂ Bﬂﬂl‘[ﬁ IISEd Tﬂﬂ[ﬂ F“]'ﬂlﬁhﬂd FR'EE you do not have another cent of expense in the
school. You do nof learn from books, bul by pmdlmi work on real awfomobiles in evervday use
for £ log and i
N .. Send Coupon Today fme on o i i for ot mosiby
sehool magazine which we also send you

n ~ a'l:uul.ntl:i:." free. | want every man thinking of leaming to become an Aule Expert
FIEE Gﬂ“pﬂ have my new, big, INustrated Cataleg, This Catalog is just fresh from the

= o
-, DETERMINAT DN
. Getiing Actian

Emary J. Sweeney, Pres, ~ I:II'|I'|I:E'!|; C-:-nta'lna articles by well known automobile men and tells all aboas
Sweeney Aulamablle School Sweeney System ™ and the great opportunities in the automohlie
14585 Woadland Ave. Kansas City, Mo, |:II.'IIII:|E'H—ITI. fact, everything you want to know. Write [or Uiis great

Ploase sand me fres eatalog and plase book. Send Coupon today—this very minute—NOW.
:u_ﬂ"u.mn i FOLE unll:l?nﬁllt for womr manthly ~

ni which 18 nlso aent fres EMORY J. SWEENEY, Proa
ma R T4y SWEENEY AUTOMOBILE SCHOOL
he School of Fracties] Experienss

1485 "ﬁ"nnd'l.lnﬂ Ave. KANSAS CITY, MO,
Exptri sl chagTean, ragair men, |roch drivern wad deron sl ey Boridshid

Flegass Aenbion Popular Hechonics



POPULAR MECHANICS ADVERTISING SECTION 15

(Classified Advertisements

Advertieemests & ihiy psction, |3 cesld per ward, =ach |neer-
ton payakie la advence. Te lnwre ads being indécied uRder
groder classified Bead in Uha February leses, capy muit rodch
this affice mat hier fhan Jasuary 1l

—

epledee 25, PEIJ.
Prpwlaw Machamies Mapasie, Chicaga, s,

Cenffesen: Yourd @F e Jond @l aord,. Sy all midanr combiawe
sur ad fu Popalar Mechamrcs.  Brcinsed kereaxitn you wofli fimd ouF
check fo copse, Lo w8 50200 WPAE Hows head v Adoe mever Bn olf owr
sxperience el Witk swch immedioie and respossive referni, TBe
rEpiies @ rd JUEl posetup i on ws e a steody siveam from all guariers
off the conntry, ena invdead of ebhaiing thop dedm fo paliee forge a8
ey o adanp.  We are adwertisiag e mo dess aw ity differend pub-
feafives, bal the prect mdbanly of it disaerd Jédal 5o cowie rom
Fopelar Mechenics. We havepotlen or biph a5 siciy-five ond reveniy
anraers i Foge mornldr”d mdil @l crealliaE Fipkior Weekanios)
B Ay Mo ave due fe ypour pablicalion we do nod krow becaure
fhe ad har nof dved deped.  Fe0ae Rey oar ad MR N g8 foviowes!
F Q. SBox 1615 P N. Y. Cip. Also gaote us rafes on display space
ol thiek 3 BAT Hay wE S0P P pEACRIDF pRopadiios, B Rand
roen kad one aesner by wive. Wat do powr Sung of thad?

Very ey Foirs,
oAl DE LidA AoV, &0,

Aumunmm B

ATITOMOBILER mt fins mickh: sare B50 10 3564 s&lling 1o

veumsall.  Brand new, fally pearntesd [902 cars. any sundel,
any make ar 1Tberal disseumis; also all makes slandard guaren-
Erwedl ilres. Heferenoed pgnd wanksl eeery f0ws.  Unlai Meles
Bales Co. ©. F. A HMg Daptos, Ohbs

TIHES, LaHGEST ST |'|.r Jowisl poicesn lo e worhlh Oet
pir Prbee® an any make e bifeme purchaalng.,  3ExE §RTD;
SRR . #B: dxa, #0. Wi ship allewing examlnation.  Guanim-
beed Tiee Co, 20T-207 West 1I61E Si, N, ¥, Cliy

AUTOMIHELLES, HAVE DEALEES PFIOFITH, buy adl=eel Frai
1 peari, 0 hawve gl mzkss risdboola from 58 |||| firarliig
rary from X100 Lhin't peachass gny car wunill ron gei
all guaraniecd for ane year,  Elig, Aulamobils ll-zn.-hlr
West 1301k Be. Mew Yok G0y,

ENGINE TROURLE TEXT B,

i
F11-317

flvm plaln lanpmge Twins

wilbza ler wverd engine al Kiups yolie ear running, v
dellars, %6 juges jlnsirn i pow, SHemd 100 Sreea
TCarfumdrrs, Memark, g

WINTURN—E-T"T L. . lpuring: peferl comdiclon.  Tires dee;
squlpment Tifil et : higg Hke 5l af gulek  #dle,
BATR ! coel BLBEG. “Priva Yk Tanem A, Niew YVork Clig

FUIET S-CDVLINEFKEIL 2-EBp &re passenger bomring, top 2l
compirle squipment, First $50 takes 1L Shonoard. 114 Firihl
A, New Yerk Cliy.

FOEDl  FIVE-PAHSRENGEE TOURING, Jeivlinder  15:0p ]
Wikl alss make efedllenl remalasil.  Flop cemiflion. Sell §12
Warlth d=ukle.  Magraih, 3060 Thekman Sireet, Mew "|'Fr|-c iy,

ELMONE H.l“l-: I-:.h'l'll..\,.hrl-' '|.ur|||: -;u'r I||||I |:|||||,|-| .-]Ill-\.-
seniger, B160,  Oeo, Jhess Mew TPhibledeiphis, 8o
WINTIEN TOULRING CAR, eeellot comdibsis, $235: woild
h W, _I'I||I|I|_ Caiial Thmer, IJ||I:.

mnkp goml :
T

R T-||:.-|.+|:||p.'r |IIII'|J|]'. |r||l|:|l.||| r|||||||.-
nims A 3F West DE%h Bi. N, ¥ O

LANKLIN -2 "| LINDER 3-pissomger tourkng ear In elegant
Fist chivk for $3ed naked . Melsiiinigh, 147

1 Ie Are, New York [DEr
MAXWELL, 5 PASSENGEIR fouring,  elsgant and  cempleielr
equinped.  First 3325 W, Hoey, 3063 Pweay, N ¥, Cliw
FTEAM CAR (MY %EHRS. Myeird Hermane Ibarsdr, somithleg

W writa fof rfcular. 78 West Dolfaxz Awe, Dhnoer, Chilo.
—

HEBRUITLT THUOMAS AM, The Thomas :'-1rl1ur ar Lmnpur_;r
has for side & few famory rebulli cars which cary the sime

puiraBlin ag new oo Thesoe cars bave been el oen down,
wmurn . parls  eeplocsl,  1Be chasals mossecmblal, azd the bedy
repmiinded and sedinished Tog pariipulnsly infrgvssing bargulns

wre a- 1#0F Elx Cyliasder Car amd o &0 M. 1 Four Cylindes
Mol F IR dihce avtractlve progodltions afe Hsped kn sir
demgriptiig bulbanins, glvlug specifie bnfdrmitlon nganling arfosl
manillifgne =f gsach car Nerilg nm, slabting your wanis kUK,
Thomis dledor Car Uompasy, LHulslo, 5,

A, U U A PHICES TALK! @Grea) cpporundiz fop Jdealers ig
sk pml El=mealeeila of Husabapize Boadsers, r..||||"|g [RTeS
Limonslees Eaeriiesd! Here's soiie Dargalon “lh.u.'-] |Gkl IEiin-
ahouli——lbeo's, Obdmiabllic's, Feanl'a, Uadilln's, Somthiem  Lang

Distanee B0 wp—ilai Lighi five-pmasenger dourlng ears—Hubek's.
Beo'a, Cadillao’s, Maxeedl's, Aulocar's. White mieimier's, Ha-
bder's, Jdacksom's Flib—ELTL.  §3&) thow  ginl fBimr  pusossgT
Readsbera  ainl  Hpedizs—=Buldia, Faril'e,  Siodidanl- Dagton’s,
Thomas', Phsre-Arooe's 8200 gpaard—i14) five anil seren P~
eepger fourlng ears, many of them Badiig Freack asd GUem

minkis 50 dpssard. (31 Llmiouslaes, Laomsdeuleis s misoe]-
lgniions aElcim at yaic omn price, We (ipamnier orery ear] Wo
Frvpay Frelght!  Wrkie 1oday for omr lacest DEustratid Calales,
ihe Llirgest and miost ecspdiis prlos st of B kiod evir gub-
Hshiadt  The Aidinesile asd Cycle Company of Amesrica, [ept,
17, 1TE-178 MHromlway, New York I||I

T AUTOMUNILE ISSTEUATIONRE, foup weeke
pEon mnid  Foail rr!k—llr-ﬂ'l:l--h for oiil-af-1asn i T
Eorklet. T ML West Blle Y. 3L C. A, Aulosiabila bﬂrhl-ll IiE
T'rhﬂ "iTIh. R, New Yark, M, ¥

TEARGAIE M7 Dulck 10-1 pass
reeidl EH] mmlles, bphem bept of oare  of.

5 |-l\. ng

Eovil @ma new un et io ex-

loaks and works 1Ko

F#w r.|r $I:|'|r :|-'. |- Eulin, _II|||||,.n 1. i

TFOUR OV LINDER TOURING CAR, mewly painied, #2575 Now
Blarine engine. A% horse, $35. 135 Belsionl, Hechesler, N, ¥,

TFIVE CasSENCER WHITE ATFRAME Liesd 1orea, 1of, gas
lamps amd  gesserptor. Livarinbial i Brs shaps, $15%F ¢m=h,
Box 3| S1, X Hle, T

O .1AII:—"=PT ;_l'liﬁ'llﬂr Blrarma Aviomotdle wiih exira
Limouskne Body, §R50 Tam furni=h phsmgraph, O . [Ellae &

EIJI1| "‘"I'H' '||FI|FI-!|""". [Hikn
TFER WHAT WE BAT unie
farney, Washing=rmn.
AT YL 01T GF WOl or dbssitifed with sour presest
pooumuilan ILeaqgl my ].Iﬂlnlunl!m; I"u“- 1+

T UPatent™ heading.  Hadr, AL-

i'ﬂ || I.|:]-.. I'I.I""i.\.IIIH r' j:lll'-_1 |:u|| |I|I||||I mas el |I:
Achiilles, Kuowleswile, XN, ¥, )

OLDEMOEILE FOE BALE cheap.  Aulo sepelies at lowesd
Prdrie. Walke Cyicle To |.IIII|!|'J||'¢I :

ATTHRMORTLE “'“"'ﬁ}]lbl atull ppalr mee shoubl sulseebe fee

fhe Aubomaldla 1lealer & Wepalrer; the HWeg  100-page  iligs-
trafedd monihly magezine whilch mikes A  speclalcy  af  repalr
wark, The “Troible Depammeni™ with five paees of sombened

gedsliotin fram cor oWk ol mepdbr mein whieh afo aeswenedl
by empeds on gasoline angine mejulo, werlh many lnws L
subscripiics price which = $1 per year or 13 eenia piv copy.
Charies 1. Bhierman. 213 dchard Road, New Haven. Conn.

TAUTIAINRILE WANTED—Late Madel L passenger, o ex-
ehangs for Chieiga Wit Jahin Sadertenr, Barros. WA

'|'|-| TE BETEAMFIL. 38-Bp. 1 =1 44, Tz §, BEWCE [
fod) Ing. Eliginly aml cempligely muipped. Croea 47060
will !4 Sudla 307 Themuehfare :I.I-u-lld-llu. -.I:I.' Elghil Ao,

Mew Vork CHy.

HRIEAIL L'AH Cimgmeda)s TR !‘l.-'i|5ul.-_I:'Jrlh.'lll:lr!. '|"I:l Fotir=
tremfh ¥\b, Tienvep, doln
FiFitlr inil" FIVE FARSENGER, faur evllesfer fesrlog car

momplits amd fuxurhvoely equipped; most scrilices for 480, Ailiss

Hiem., 1 Fag 131= #Fr.. New YVork Uliw

PARIEEs 19180 prosenger Lotidng: fuldl egilpoeil s goad ag nes 2
mitel epld]l gl snew; 2025 WihHson, 2EI0 Bprenih Ave, New Yark
i

FOEERF 4 CTLENDER RUNATNSUT: slegant eosdltbon.  Fully
|~|u:|,|-;.n‘ #1236, 8 KHakesch, 2337 Balmaonl Ao, Bremw, Neo
11y

||-'| ICK 6 P'AARENOER tourng ear, tig full egubpmesl.  Fis
pellisel pvialEiksn, FL50. Dr. 2plilane, 345 Easf 10006 =E, Yed
Varks A0y

180 BIXNGLE CYLINDERE RUNABOTUTH, Cadillecs, Ol
Pl B, wic., #0@ eich.  Ring, 217 Wist 128k =1, New
Yool {18y

RFEO & PARKENGER (ourkeg: peeteet In eveey wny: BLIG.
Wrsnm 70, 910 Wesi 18380 =i, Npwr 'I'llrl. III:|I

WANTED .'||.'.|'ll"-|I=l'|*rI|'‘l any make, ¥ Fenr of_ esndition what
have yoe?  Hoom I 211 Wea 13%0 8r., New Yok Cliy

GET 01T LIST of used Autemobila Il.:lrilinl. Rax 276, Hure

||||.||Ir\-n e, - -

AVTOAORAILE MHNVEL. Every part shewn and mamed, Yoo
fifi I mll Istesis and purpsscs take ofFf the whodls, radso ik
hrol ml memown fhe boly ) expoelig bp e the izl Ha. Tha
ey praciles] meghed of alodpleg the aobemanbdli - Price 80 éénfa

pastmabd. Topesdar ".|¢-1.-I| a1l 3 '|I:||-|-Ci |l||l||l Chicagn, .
“THE. HOW AN} WHTY of the Aulomebfle ™=k I-paps
bak of prestical  Infomiathm  for  sspkers afler  he  funsda-

menial faria regarding the pasmbing sngine and im applleition 1
ihe maker oap,  Iweresiipne sod [medngcflve b Boll 1Bs BaglaneE
il dhs expeTt, Areend] In full clois—25%8  (Nuetraieng I'riea
¥1.03 '|'|-\.Irl. |.I |'.1_-||'l1'r Yfechanbas 1ank epk, Chirmgs

AUTOMOBILE SUPPFLIES

WE  PORITIVELY GITARAXNTEE yoar old  tlres will  last
thegpniila of mblis longes. ot Crifler eosl. 67 o0 usé our seered
precess—ined gmbentshle—bil  |svaliiahle e &ilo swaer  Femdl
L1400 for Tall infesmabiem, which will ba eefuimnded 51 oed sildss
facknry, D'ucifiz Tire Havlng Cempany, 1003 Wen Sdh B, Los
Angele=a, al.

NEW FOUTR CYLINDER HEINEE COILE,

rnrr.;:hl.nlq.v.- wiih kirie

areilely, B0, Avlamotdle Appllanee Co,, 1712 MEelilgan Ave..
Chieies, TN . i

r|J|J-|||| t"al_. AN ATR TANESR fof Gariges Turgy  Inches
In Memeier, #Arhd anid fen feal ling TWesterm

Wrile us (88 pebes.
Baller Fipe Compame. dormauth, 10 .
{4 PRICTEON TINES, 1 x 50 and 33% = 9% In exchange for

. 1. Larecks, Maurlce, La.

ALF AW BNt 07 Rooes L rerhs
[t KITE.  Tee frend in_need

riern TIER EER special
price. £2.08.  Agenia wared, P I'r|.|r| Rupply ©o.. Emporls, Kans,
1|||:|!r IJ';-T oF 'P|"l.'|-1lh I'E dl!!ﬂ”!“"l with yaur prisenl

|I:r:u| my milveriisement. Paes 14.
ATITOMOEILE  FPLISH $=!'||
. Memphds, Tenm

ARE
DEEUnE b

EEYVILLT R
I6e.  HSeyllbe Vambd Fosd
Paamn el

]I'II'\H!lll'IJl'II.nL- I bekler and Pumer, §I5
Aldhasy, L

Enllan, mamphs,
s qewalls

Veman Clevenger,
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TIRE E]""ﬂ{"!.u.%- Tll-l.lld e 1502 Fresh stock: Susl | ht am

entlre surples slock. er todey whike 1]‘rl;.| 1asi: LLE B
8250 “%In"': 4, TI—IE -I-I,I. "".-I::I!-g. i—§ 15—
305 Mxl. SI2—5L05. Other alzes. price In 'pmp-l:lrl om, Wrlte

for cumplide 1L We ship ©, 0, D, sibfet o sxambosiien wgon
recelpt of express cliniges.  Fara Awis Tiee o, 1423 Michigan
A, Chieags TIL

WELD-IT-ALL—CART 1RGN, ALUMINUM, Crank  seesIn
Pacd, iy Beelal.  Machles shioge ginl pariges, &0l vour aildress,
we will tell youw how; sbsolurely sale,
e aghila ml delay, H. T l"!-mq-_ __llu_.- Hutckinson, mne,

HEPAIRING TIKES!E? RIO MONEY for the owner whn B&NES
eipmnslve repelce of to @art foier oo oepkls hosleess,  For com-

plege Viloy uifit enough for 50 guaranfes] seqaies, sid §2
ik thds ¥eii can sam In WP e tlme 515, Mo iools e
palmed.  Easy bo de.  Rlchardenn Tire Co., Hertford, Conne

FOire, PUICK, OVERLAND, ¥, M. F,, Moowedl, Ade-Fricilen
Carlaarerens, dreive your eafs three milis por hour on kigh Mueh
mope sped s mech fess Bad. Blarts misf bn oenld wesihes,  Bak-
Isfeetlon os refunid mones. Ale-Frictlon Carbureter Co Taxion, 01,

TIRE BAHGAINS! A, O & &_ e talk; Mmoo - Gl
rich's mnd  olber  standerd  moles<Ces ragilenl - Every  slme Tor
every Tim: $HExZ. §0.00: Rizd, $5; 28xdlg. 80,85 Gealh,
Gied, $0.00: 29wl B0, AJL edher simed mnd iwbes peoportion-

aiely low, Ehlppsd on sppreval,  Wrlke today for priee List,  The
Ai |’;|||nh‘.||l aml Cyela 1Eupihr [ ..l..ﬂ:l.l!l':ll':.l:r.,. D@T B ITEr b
1TH] Brondwar. Mew York 43T .

EIREMANY DDAL H, T Magnests, asal esdl somplets, 355,
Magnedos of all meakes mepuired. Pelleis  Magnein haiige,
Elserann Slegmeis Co."a agl, (46l !l.lh-]:liln_Jg.Ep.. Thimen. Bl

ELIMINATE It TIOURLE., Let your modor  pumie o
1|Ir~|:-|_ ]_I"nrl:lmlnu free. Ante Fump Co, 51 Chisage Ave. Hins-
alale, 5

“WE MAKE A BETTER ubguarsisn]l Autosebils Tirc ihan
st guaranbesd thres, You pel exacily what yon pay for, Gums,
Fabrleg and Mechanbeal goods, MNatlonal Comgasy, 1000 Clylowrn

‘lace, Chivagn. 1iL
o HOHSE POWER statlomary engloe, s or H‘Hl-l:llinl'.-\iﬂ Tun
Tiniae gawvr mariie engine. I8, B K Ve, ans]l Thomer, Olibo

Filk BALE—Ealid tres 2B, singe oxlimder anio mmakne, wilh

peceasrsles,  Chamlerlabn, Tasibey. N A

ELECTHRIU HOHENE—BHankrugd stck, £150 elee,  Dwam,  well-
kiown smalke, guamplesl cos wesr.  Prles 'E Wil eldp . Tk
|l with I.mutﬂl.un privilege. L 3. Morrls ‘., 180 Thimie-

T
TR mmrsu.mu Ere

BAFETY VALVESR, one dollar sacds

dirgil dorrileey $oF  poad-
&

AIOTORE FOR MOTORCTYTCLER, BOYR" AUTDR P15 up, Risd
I fur patklogue aml Bargein 13k Stelfey 3003 Co., 288 Girard,

Philladelphla, Pa.
UII-IE\T BUCKIMOAL,  §50 Uord memilng onder,. K
Eayer, Sow Thiladelghia. Obin ' ' -

1311 BLUE INIFHAN fabn five. $1E5-—1511 Harley-Dacdilson,

*-

ELNE. 18I0 Oeeyhonnd 4 homs power, $105, ANl Goarmnfeed in
alogan?  arder. nlter W Dabb, Mew Philadelpiis, Ohbs,

191% HARLEY- H..'I.".'IIJHG.H I-l"'i,'i... pan §- lmﬂﬂ lllﬂlﬂ-
EL2%. Twis Indian Bre home power. $03%.  3-horse power IE=
dllam. 1908, B85, en Buss, Naw IMdlabelphia, Ohlo

WANTED—MOTORCYULE; asF meke, Feaf, or  copdbiios:

LyiiEL s I:"|IIH|.|-\. F-H".l.l.'l\. E.l Wesk 1236 5t, New Yook !11.:
A NHEEEFOWERR MOTORCYCLE. $05.  J. Hull. S Fapoa, Pa.

CONSTRUDCTION, MAMAGEMENT AND CAHE ﬂ'B' AMOTOR-
CYCLER, fourth Edithon by B W, Kelber; 104 pages: praciieal
intormatlen for every shler or beginner. L‘nmnldu- on &l sl
prie.  Postfigld for ES¢ eilver or slampa, K, W, Kelbr, 5386

T Sireet, 8t sul. Minn.

FOR BALE-<Indiin Excelslor AMotorescls fully  agicippsl.
Eieellent condition, $75  Eml] Gebhardt. L Salle. Q1L

H—i M. I

TWIN INMNIFIAN, podid mannkng onler. Ede,
E, Heerminee, Hukbsos, N, ¥,

“ilrf_“.;'ﬁ TIUE Ll.lillmuﬁ'lr ATOCK of rul:ll.-:rn:'irﬂﬂ in iha
sl an prizea that Wil suspekse yoil, @ot Cho  citalogus,
ﬂrhﬂ wamps, - Walks Opols Tn,, Lauksrilie, Ex, "

KUl SALE—Mu= snerilice theee 1911 7 bp. Inidisns.  WEAS
for parmbeulars.  Ales Manufaciuring o, Syeecus, N, Y

Fii H.'-T.I'.'-:"fnll.- hp, Sioinroycbe, 19101 Mlwadel man
006 mll=s, 1 new; J'Int- cheok of 175 dakes 1. We 0O
Mitaml, 'I.l:'l:

BHANIF NEW 1501 Harley-Taskdson mmagnelc moiorcycie: S175,
Gmrgs Wille, Cnnal Dover. dvhla.

FOR AALE—Curils Motoreyeln, good comilitien ; $05. 1. Darbr,
Halwldagn, T,

l'l'ﬂ"l"l.‘-llﬂ'll"l‘LEH CHEAP—GD  seeondliind  mobosepeles  thet
-'I:I!'t be &0l 1 make reiin fse e Shaw Mobsrommlim. Sl

spiciil Dbargakn sk,  Skaw Masmfacturiog Cesgpany. [eepl.
31] l"'l'lﬁnl!um ATENE,

T BUT A BICYCLE Mokss Attacnmest untll et
our eniklng apd prica. Bhaw MPg. Us, Diept 27, Il-lih
Hansp

TAUPPLIRS—Tha lareist siack In Ameria,
Lowest  prices, A hundred new  Bens sbown

Immedlats shipment.

4
thm:nﬂnuﬁ T

peetpabl, Slafe préssiime wWanled, J, L, Lime & Ban, BEoilge- catulogue B, Moloreyele Eqelpmiest Oa.,
Forks Conm, ri—

ETEAM ATUTO IMMLERE Igught, Scbd and Hepairsd.  J. L. AERDNAUTICE
Lisems, Mo, 2 Fox 8r.. Beldgegorr, Conn [ ——

BOMETHING ll'.F"H'- = Ao IHII'I H'II:" .I.Iuml.nn.lm. 7o renly BUY FROM THE LARGEST. Heste ihe besi and chea
peetpald,  Lecgks & Son, HAeldggpert, Coun, Erervilling for Aleemft, j’-nr wheels, propellers, eentrol ]:|
EEE— tanks, mlmminum sockets perlrgl Wheeda, Etbogs op

MOTORCYCLESR

MOTHFECYCLEE, EASY TERME, oresy make: new anil secosdl
] 2% up,  Home ezcepisoal bargalos, 1600 Twin  Iedian,
SE5: 1001 M., M. mapneto. $6), Every machine lu perleet russd g
urilir i rdllillhﬂrl I'nq' i §ear  Bhipimesds Gpon  oecslpl  of
firat B Freo irial allowed, Wrte for price llst of 130
mach Agemia wanticd for enteriphal erritory. WIH tele.

Macs,

t:u:‘l.'ljw.- .

neel. tum‘bl.lﬂlﬂ- -all 'I-.1|ul- and wieca Bl mnr
dlamgm for smple.  lleath

I¥pe. #5805 hussdrel. @

Vehlelg e, Ehhl.ll:r. i, & stamps Tor ANustrabed o
CTEMPLETE PLAN drwn o withy full Instructbans for

Tulldl g the onky Wrlght = fi, Biplane Moidel fhar puasic Bl

% posigahl,  Drawing end & orca fof Ehpes-fosd munde] Blerlot

Monoplene, 162 Blguw)  beinge mosi oom interesiing snd

inatructlve eaialog lillshed,  Tdeal Asroplane & Hupply Co,

Mol Mmor Op, F5 Eianhepe B, Mosten,

MOTORECYCLE TIER BARGAINE! A, O O, A, prims talk!
Dlamund-Gosdrich, & & J.. “rﬂ ciber standard males—Choaran -
feed—dirldiron, Haskei anid Treads: ZEx3 86 Mz,
BRI TRelld, §6.20; Hﬂ:!i. g5, tﬂ:ﬂl:. $0.00.  Chanranteed,
Tutes pricsd progorilonaiels Lo, Eh!ﬁpﬂi ] Don's
by wntll yoo receve our prien Hsil AL # and Cycla

Company of Amerdos, Dept, A, IT6F te ITET Boadway, New
Tk Cloy. — i R
EW CARIN G A L] vy 05 Indlen 23, 08 I.id.l.l.n

30, J'..-:l-un 0. The fellowl=g Ma
|H‘ deap o prices—i Tndan Twin
11 Indimn Twin fres engine $135. wrlie
catnbogue.  Howard A, Freeeh, Balilsiors, Sd
FIERCE FOlI-T Y LINDER 'IIIFT'F}BJJTEI.I’.‘E “soamrely el and
In first-cle=a condiion; for sala af wery Jow piiase Win, B,

il Models offermd il
II:I |n|'.|.|||u| Twin :IIS.
for big price I End

Colbiists, 18 Magover HL Bulfalo, &, Y.

MOTORCYCLEE—A. . O, A, PFRICER TALK! Eolbess sur-
ely-=Lalesl mode ninkie—Ipdinne, Nerkels, Hqﬂfn L,
a8, husdrindes olhiere §20 wp Every machine simon EmATAT-

teedl,  Frelghi  pregail] Lp.mul and  only lllu.n:rlmi r_'luing
publlshed, sent free.  The Aulosablle snd Cicle Comgany of
.|'|.'II|'I'I'||IZI. Dega, Ik 1I76%ITET Broadwey, New '!'-ﬂ'rl. THy,

HU'.I'".I‘JU TULE TIHEES, Iorgest sioek A p'r!-r_ |r| the
wld. A1l moakes, guniraptssd, from §4 up, :uh oo, I,
—-rhl-mln-lll-nm allomwed. Write today for |:I|:u sl B eoneinesd.
Aunranteed Tiee O, 213317 Wes 125 M, ¥, City,

nL H:I"FI;,.I EE, LUWEST PRICES, Ilrph.l: slivk, Have deal-
er's profits. Moy dliect foom the owners, [ kave &l makes,
Inilbazd, @20 wp: Marshes, $20 wpe  Den't pirchase apr Sodor-
exele UNEEl ¥ou pet my e All puaramdssl for ane Fear.
Eirg 215317 Wesl 185h ®i., New Yok Cliy,

WANTED— MOTORCYCLES lmmadiadely; BNy make, FEAT
eonilliboe.  We Loy fer cash! Lot ns make & cash affer for yours
matoroygled A& L © A 170% Hroadway, New Tork Cliy,

BILAND MEW 1811 Embless babesy 4 for N, Y. draft $148,
Thaa. B, Ford, Twmlion, Mass,

i:!rﬂTI‘.FlHIF!'I'L-E HHPHI:I.HT;'I_HI.: I:I'IIH EGAA Y u?r'hlul
revcle 1w an eI i amtu—l..n-m
bt faciBbles?  Work CGuariniesd? ok ship

TrelghtF !-Httﬂ-ﬂhh mid l:n'lu Company of .ﬂ.mn'lu, IIIB 11“?

Broalway, MNew ¥

AH T HI*I:-I.AI'I'II. wir Tork, M. T
Thriin

LEARN TO FLY AT LOULSYVILLE (hls wintis. e

23 ihres BplEnes and aie hBFdsoplape for students’  wse.
Mai¥ othir adeantages,  Wrlie for beoklei of berms.  Eneless
el sdamp., Tindee mrgtﬂl.llnu. cd' Hulsl f‘n. lerulerilin, Ky,
LEARN TO FLY im fke mlr successful Independent A alsoal
in the ceantrr. Stodomis tomed ool lasf wear are making pesd
Bemf for descriplive ciecoler,  Penodst Schoedl of Avistlon, Unl-

T iy, B Leuls. Mo,
EXFANDING IFITCH PEOPELLERE sre usal by [tai ]
avlators throughout Amerden.  Welile for  Isterestieg  lbusirated

booklet.  Enrlsa ped gamp. RBubel Co, Loubsrille, Ky

BLUE FRINTHE far 3 food Blerlol, Mew l,'.‘l.lﬂh ir. l..ll]. !I'.t.
Conmplede plais gnd fnstrucibos, 1 feaot N1 p Mieagart, %1 ;ﬁ“
ter Construclion Company, 5761 Tndiana .'.qlnl,l.i, I:!hl.u,m

ALL RINDE OF AERUNMALTICAL BUPPLIES ramied 16 fock

for  siandand meoaoplones apd biplaees,  Tsaosmlisie  deliredie
Targe (lhuilrate] alalopur, sizhd emde In stamps, RBuotel On,,
Lampiarille, Ky,

INTERMNAL COMRBUSTION TITRBINE, (o nuwlela,  Complisdla

E‘:nt 1 pound. 1-83 horsepower.  Pries 35.66 Corregondenca
Il Cn-dpersfive Aema Asseclsilon, Musele, Tnddsra,

GREAY EAGLE MOTOIES have mode gowl, TiecE§-srip nvia-
fora fre using thess flylng seonoplares and biplanes  Cost 5483
eomplete.  VWille Ter weal fiets amdd IMusealéal cleealas Balsl
i'n., Loulerilln, Ev,

HOW T0 CARYVE PROFELLEERR.
1lag. 10 rénta,
York.

Complete Iustralal Lreas
& Bdeal Aercplang & Supply Uo., 88 W, Boadwar,
Niw

MAKRYE AN AEHOFLANE Trems your 1 or i skls for ﬁ
Hezedl G0 #o1d fer blospelesls of #lther,  Adidness, Hill Monoplaia
Co.. Marsballiown. Tows,

LIE] A ] .-'I.I'.‘-!'I-{Il"l ANES aml Hﬂmﬁ-ﬂ. rmuminabe grices, Last
far siamn  Robel Co.. Lewlasd
TE-E-'I' 'I"I:Tﬂn. 'E:li;u wl T " Gnsoline
1-5 . . er]nd: sl I-.H]n-h—:ﬂrd
flver, :h.l.'ndmm: m-n-cl-lL H.SJJ. All lml:nm':lrl" Hst for stamp.
|'1|.i ihrlllh ﬂ.lu.. .i.'Hllmﬂ:l.Iﬂ, o T 0k Secile,

Bi-ll:ld I:H_[ﬂﬂ.au. ArTew me%lh. mm IEI:I'I:I]I'I:I-.
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AFROPLANER and epicie]l mackdig wok bl o osdee.  Tull-
man Fiekl Meh, Co, Sodus, N

BAMBOO—2PRCIAL GRADES BAMBOO for Aeronsutio Work
Raed, Hatten and Fplt Bamboo for modeds. Teshs Raras for
Biids, 1% in. diamder sl wnder oy Jeegih,  Delteur, A8
Bizl A, New Yoark.

BEND 20 C for Wi :|:|r:||||:| E'." machine,
Twin screw. Slmple and elElenl 151 I! LS 1] & Eo
EEIJ-’. G130 !l'[tlll'l'll:" d.'l'_t l:"llll:‘\l!'l:h IR

FARKEE 1012 AER®G MOFTONE, 58 eyllzder, sirsgoliad, 3355-

» o gusrantes, Sooediags  dellvery,  cicciilar mlamp.
Farker Matsr Ui, 8o Pauli Minn.

BIFLANE TO WIN GOILD FRIZE. Canool fell. WL aSars
grims, riebde, or sedl,  Write fn-day 1o K J. Elus, 28 W, iRk
Br. hnngas Clwy, Ao

ARE YOI OIr OF WiEK of disiaibafiel with Jour peessnk
scoapatbon.  Bead my wdvrisememt Page 14,

HOW T0 BUILD s prizewinning cecing momeplans, 1khue-
wrwtel,  Pestppid, e A Meleombs, G, F, 0 Bﬂﬂt_. akh.

AER WHAT WE SAY ander “Parent” besding.  Bwit, Atiomey,
Washingten,

COUOATIONAL AND INSTRUCTION

BHONTIANIY IN 7 LES3ONH2, M
Bloas quiekly lbedrnind I:I.Iual |l.||l|'z.'rlmmil|1 Thh:ﬂ[mnldahh ﬁ‘m
are Jn demand.  Homas Budr i, 1,148 &n

Bk now, &l

Bl wilhin 3 daya or selgsm (edoka, Unigrapf O Ahmih Noh
FTRUCTURAL DEEIONING ANDY J.'I-JI‘.AI""I'IHI:.\.. A praciical

oourse for Mechanfeal Deafsmen snabbog them to handle siruee
il sliwl wodk; voofa, mill IiJILdIn%‘, e, Hy“ M#IL Fragdirn
Ty,

Hchoal of Sirectural Ferafting

AECHARICAL IMEAWING. THE WAHNEI SRR
eEperl draftsmen: il oo ans einidng les than $25 per l.mul wa
'Ill“ Incressn yuur malery; for  partlrulars. MAildress Tha
Warner System, Chasse Hlock. ['\n.l]ll:l'lll:':l-l:l ME=h.

LEARN BURINESE ENOLISH—Mascy: Making. Salary-Haising

Emplopers pay Tdp moewy for braing,  Dieroasy] milaries

g U thi tralssed man.  (her free Bookbet |-| pn|||||. the way Lo
sliccisk and progeriy.  Wriie doday.  Scheol of Husiness J

Washingrom, In, 0,
LEAHRN LETTEERIMG AND CAND WRITING ml.l. HII:I
#amp for circular.  Artdst, 38 Malm St Ta

25 CROSE HREAL ESTATE COUIEE, ui.. o,
iaken

TTHE MANK :.:I:-'-.'uru'-:s h:-]d.l ull World's records: [ristamos,
WAES fest: durklbep 82 pcoiads.  Fend samp for model He.
A Meleombe, G, F. 4, Seatile, Wash,

#4 BUYE 5 FOOT FLYING MODEL ANTOINETTE Eoii-
Blame, Complele bn eviry particiilir. Whistls, 1#ipla e

prepeller, minforeed  wings,  Posbioely tesd  Brlog modd  evir
Eﬂﬂil ult any price.  Express gald.  Aerobyer Company. Aled-
™ HEs,

"VEHICLES OF THE AIN'T the newest amd :ﬁl: up-ti-latg
enntrlbinban L& tls Hueritore of aesensiuibes, contadns lurgps work-
plins of all swcovssfiil Sedern BFkng michist, Tals Hﬂ! of
pagei. 149 half-tone pholograpbs and 130 dn.'lldiﬂ s the
piibdighad unteleing evesy known fact of Enterestlng
mubdeen,  Elme, 9x3% Snrhes.  Price §2.50 ped, postage 35 cemls
gxire. Populir Mechanbes IBook Dhepe.. Chitaps

o MODEL AEROFLANES HOW T0 JFMF;WTM
»  winlog. {onniiet EhiaEs weilimd winp.
showing ihres :ﬁhﬂnl manlils, with descedptive beakley. By mall
Eic. Tapular Mechanics Bock D, Chiosgn.

PATENTS BECURED an Aeronautical Inventioms, © 1. Parker,
ex-examine Palent Office, B0 O, 5t, Washissien, D. C.

_—— = -

ll]ﬂl-l!i AND PERIODDICALS

E

— [ —
YT EBEUT THAT BooR! We Loan By Mall the wery
ksl siandarg on Bumwsd, Boslsass, Ricrealdon, Health,

Home, Hoclal aed 1Mllicel Problems, Belgion. Ooculils, New
Thoughl, ee  Prompl servbse.  No securliy o tnssoms  rulea
Full lste and  IKi-weskly Critlo g coguesl,  (OFsal

Library, 119 nahingion, Ik .

GHEATEST OFFEIRR EVER PUT IN FFRINT, $.50 book far
enly 18 T red-Bet secrels uﬂuﬁd. Satlalaciion guarsn
F. & & Co-opsralivg .ﬁ:ﬂlrh'lhn 404G, Columbus Gireve, Ohle.
HAVE TOU REAL “EOW TO BUCCEREDNFT
pklire ewep wrillen e thae ger-rielioguick manla
EOOF, lFlllIl-Hﬂ. A A& Jtuhnar, Thept, 20,
HKiw Yok

TETAL TOY MAKER™ l.-lll how o make traps, kited, sir-
EilnM, Tobogfgins, enASIETE. Tibestrated. Tie.
Binr Lmlmn:r. L-rInJ:nd. 'I.lllll'-lr-l

RO WA OF TERAS —
talning hsiory of the great
grabilishilng priee, B1.04  IL la  geeal.
Eiltar end Publishcer, Tinga. Texss _

HEFE WITHOUTY ALGEERA; Aachizdst gnd Tosl
Instrietor. Adenis Wanted N, H. Covess, Daayer Falis Fa

MEBCHANTCALI=M, A scienalfic form of Theology hissml opom
Practbeal Sechamics. $1.  Socrates Bcholfeld, Providencs, R, 1,

TELEFHGNE TROUDLES ANDG HOW TO Fisd |'|-|-., ang]
Capstrueiiom Cogi-Unlie, new edistan: pries, 252 Hyds & o,
rlll'phllln-l Hllg. RS Fifs Ar. Alilwe vakes, Wis

TUROYET JOURNALT  Contalns stories, inkes,

% leiters,
wle,  Hezdd Lie far 8 monihs” subseripibin. Bops® Joumal, B AL,
Mrisfnl, Indianm,

AN EXCELLENMT alL twcaslin GIFTE "I..lEE hr_r_u: uf
Frobendship.'" eloih iumd. plouee panel eover, 3e.  Frank D,
1806 FErle =1L, Chirags,

PBUILEF TOURSELF A MMAT. A Rocing Cat or 8 L,
Bend  fof  catabegue Yoedl and Ioatheiidl Huddir
Fablishing ©o.. & Hudsan Bi., Sew Yerk M.

ENOINEERS' nquestlans and ansoers for O
for Lwinly-fim rllulx L . Bl e Dﬂhﬂi{"l
Store, Dhdladeiphia, 1%,
GAS FOIL POWER 1s takin

thiz of M far
eecmomy.  Learn all akoui i t:[“‘& el
naisRichibial Book sn this lllh:ill-rl.

Thellling, sulbentle asd EnLer-
Bilgr Simle.  Special
Adileess, Blair B

thorlty o the practical mam, 198 sages, Austrated
rih Elmding, s $1.08 postpali, r Hosk
Dipt., Chitsgs.

FAIETAL 3"]'1"“-I"~I:I" i3 th of ihe
L e

h “ﬂ:'] e Buzal l i 1

those whn nl o &pin melal am am 11- rﬂuﬂmu&h

folliw thin work as & trade. B0 pavm. 33 Mlustemtons.  Price,
=8

B9 oents pesfpalid  Popular Mechanbss Book Dept., (Riea

oy 1

i omee, Moy bick i dlsssiisfied,  Paricalars for
Wm. i Healx. doplin, Ao

ELRCTHOPLATING,  Lterm thin usciul oecupalion  Erom oue
I11lE-page tresilse.  In da ““wrlllen s saiu can emdentend /B sl
wil fhi humbdesl begioeer do meke w start.  Price, 0o
guostpakl,  Fopular Mechanbes ook Thepd. | Chibsgen.

ANE YOU GUT OF WORH or disatlsiel with your pressnt
oopupatien.  Bead my advertlssment, FPage 14,

ENGHAVING AND ETCHING, cashly learned from my  16ds

Irealise F Frank Deain, 15256 Michipam A, Fr,

ayne,  Ind

HEET HI-II’.I-]-I.TH.'L"TH Hl’.l-l'.l-]{ for homs epmdy,  Thougands of
dnreeaaliyl 4 from 18 =0 gan youl FlEman
ersiem  pomplete, clsh | beand, Il.ul-:'lly m;, it engraviig,
speclelly arraiignd for self-|asniciion rice, $1., Every himk oon-
fatps moupon entlibing the purchaser to recelve oo mosil's pracs
1ieal Instrucitiom by mall.  Lessons glven by ks suther, Ellon
Mlemii, air best known Amcrlen Sherthand Ingirugtor,  Similmia
are inimdweed amdl eorrespemdd wlih eseh other.  The dme e
begin 15 Now. Toung people suceend well  Book well worth B0
Besliles, mEll lessoem worlh $2 will be mecoioed without exfra oost,
Himk lresnne pemi  Ammedlgiely  upom Terelpt of  ornders

Hook Chil cagi.

anid

Adldress Papulag ][H‘]‘llIlIl'.'l -, Chilca

FREE TUITION I5%Y MAIL: skl Servire, Drnwbng, Fmgiimre
ing, Eleetric Wiring, Agrieoitural, Pealtre. Nommal,  Arsdemic,
Bgnk-kivgdhg,  Fharthand Courses. Maetrdeasilon,  §50 Tufiion
free 1o fren appdicasis.  Apply (U] ll"'ul.'ru.]h Culbege, Wogera, Ohibs

TELEFHON E PEAMTICE.  Lemplele |ssineciion by mall; quaks
s men for guick advancemesd o Lgh positlon,  YWelte for pars
tleulaes,  The Einclale Rdwsol of Tedephong, 1'“|||||hrHr|l|'|1r| A

ik dil THE s2Ta6 '|-r|||||:r|]|u minmr offered yoa,  Lape-
rience  mmnpvessary,  Free persemal odviee amd  assisianes. Q-
strucifre  wnndeville Book free Wrle today.  Tegf, La Deells,
Ihipatur, Tmiilana,

AMERICA™S FINESNT I"ENMAN peches maphd. tiredess Tusipesa
wriiing by mall. #moall eost.  Iustrebed Foummel feee.  Frasels

It Cairiney. Celar H: ||||.I.-| Tireia.
-"l."f whak I BAF '|||"||ﬂ'

T ATIONT  Learn Aypewritbng
% B0l 04 glasscs. Ldneoln Cellcgo

Trpeariieorms.™ Abrhlarem.

LEARN HY MAIL 1o test
1_'I'_‘“|-I"I|||‘1r!|' TLinrols. Nebhras

T=OMETHE i:n-sn:r-rwp:i__Tm:l.l Eli Efruliciney uller,
";_l._'.-l:nl-!r" Bebonl oF Tafing, I arket ®E, Ham Fm

LIsoTrE '-mrm_llj |,11. Trite
Brxanl, 410 Firsl Awe, ork.

YOIl CAN WRITE I:l'll WORTEE ® misuley shhant heewing
Fhorthand. My new meihad, Abbeeriated Laoghand, stmpler jhan
the simplesd sbarthend, iried and hy thonsands i
by Eack B nol celighled. Zampds lessan 2 Full ﬂl.ﬂ!-fll]l..l:‘?
Frene  Wrile boday, A&, B, Weawr, Ooid Illtrmll'r
Baffale. N T

TRADE SCHOOLS

ACADEMY OF ATTOMOEILE ENGINEERTNG, 1420 3fichigan
Are,, Uhleagn,  dime ol the Beet enquipped] anke s=choals In the
Unlced Siaies wheme ibe consirucilon, driddog and eepaliing of
aulainoldbes be pagght 0¥ practbeal dpetosdate methods.  Tuadion
for unlimiisd courss, 5% Call o wrle for Turiber infarmation.

MEM T OPEMRATE moving piriore marbine: sporaté my ma-
fhlesa ekl perfect. Chargese amall, paslilan opene Archer, TR
Maillsan. hirngn. OfMes 214

LEARN WATUHMARKING, Can be leamed In Tew maonths, ox-

Instrucibens on practloal work, doy aiod nlght classes. Cleve

il Watrhmaking Scheal. Lénnox Bldg . Cleedasd], f6lo.

ARE Yool Ol OF WoOkK or dissatlsded with your pocsent
pergpaiion.  TWead my adveciisment, PEage Lé. o

CTHAUFFEUE SCHOOL, §85 MAKES YU an smperd chnoffer,
We tench Bolls driving and repalring.  We glve driving Instroctlon

duﬁ. Mo lectures.  Pracileal experbence s eamie,
Akl s illawe Chawffeur Behood. BT K. GL1 Bi.. “hieagn,

ATUTOMOEILE BCHNM. You kam wlhih hande un L4

ﬂlrm'i.hl.lnllm nf the bewl bnsiroctses obiainmble at IH =
1 of Mobtering, Write for padicilirs. F. B, Edwarils,
Dhepd. 1R 161F Mirhimn Ave.. Chirpgs. TIL

ELECTRICITY, PLUMBING, BRICELATING, .iIHTIH‘ﬂ- amnil
Decoriibng and Meslanksl Deafline, tlanght udtl.l,r m
woghmen, Acliml work Hh;"g}:m books, ..I.-
furmdehis] Free,  Eplenidid kana alwmawa m.
mreil  Re=si eon trele schal.  Wrlie  for mil
Manfemal Trede , BF E Ifbnols 5L, Chisaps.

TREF
Inst.,
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FIGCTURES ANWD POETCARDS

00N OUE ST CAED CLUB: Get hundreds of fAng Pl
Canls free.  Exchange cards asel corecspandeics wlih thousands
of membere Wi gle mwer & ocallecslon af 49 elegant, assoried
suvenly Fost Cands ol splendid large Allm. Ten samphes
of wvery katist, “most Desutifal gold amd embosshd Seral greei-
:Inu; aod frien<lalilp cards §F Fou jols &t onee.  Bend mame fop
memtershlp bulay encloslig 1ie to Caplial Card Co., IHl-h P M,
Topeks, hans

=END a4 FoR 35 l"'l.JET CARDLE apd cirgiilas of “Maney
baking Secrels Eipo iwo-color catalog of ahiweinds,
Fopular Bhow Card Co., 155 Mlichigen Ave., Diesk 1. Chicaps.

POST CARD :_I'_I],.LEI_.'I*IJE 3 Giel olir Calalop of Ligishouss
Fest tCards. We have Iarpest apenclmenl  of 1lese  caEds
of any firm in the unﬂ.n.L Wi tan also supply caride of Irleh
depEEry, oo, Lisis for dwa-cent plimp, o send Zic lor  last
and 12 sample cerds,  The Lighthovss, Dept, F. M, Linenhall
Btreet, Belfast, Traland.

TOUR PPHOTD, char o sdeawlng  coplesd on cabined sza
flhotia pE posk cards, e per dosen,  Chliginal  petursed  un-
barmed.  Buoxal Ast ©o. Heom 15, Orend Haplds, Mich,

WHY ROT J0IX TIE BIG CLUB; over 20,008 membera; ot
peiualeled, corresgand. um-{:ﬂmm glamgm, ele.; 25 yrr
ireleding live  mapaties: free.  Hound Word  Fusial
Cliily, 18, Dl.ml:l. hla.

“VOTl'll. GET CARDE [rom eterpwhers,  Membicshis,  J0E
1idahs Card Exchange, Depl. “'K,"" Hax 50§ Balse. Idahn.

PHOTMIRAFH IOST L madp from Four pegaclves or
phofop, 1,000 ok subject, 5107 L0 fre sublerts, §1250; 1040

ten nl_ria_et:, $15.  Edw. Liwsos, . i
L BEAUTIFIUL G = aArt cikfes 1n colors: El
bimdacapis, le.. v, posipald.  Chimge Bk im O,
EELL Montos Ave, Chicagn, TIL -
=TAGE EE,.I.,LIT i 4 for 26 T8-pape Catkdog of

filmstratbons of these mnd ether “den' pleine, 2 ilius-
traiions for E-cvst plemp.  Qordon AW U, Dept, A2, New

A beaulitul Album,. slze 0%

- I:I'l"' CALIFORMNLSA,
Rie tires. Erice, 1.0,
Hayes, Depl. T

Lr]
g I3 Enckes. Contiles 2B gesniloe pletlng
m.unl.q. eliEing Eﬂﬂﬂ.l.ﬂ. Order Mew.  J, Oh
Beox 461, Bam Franclsco, Cal
TWENTY BEEAUTIFUL l.IL'li “ E]EBIJPHE:D*{HT_{EILU_" m-ﬂ:l:ul.
o "“nf'aﬁt Tu: ki, 'su;:--mi:.u:':I Card I'."-u..' 4L1,

Lu
¥i
ka,

r‘iﬂ|§lE

-IJIHI.!-

Barweham, Allefom,

NER.
CARINE, e, bargain lsi. spevial oSes B2
fisa. e

[.#il'

num :ﬁjlmu-l:ﬂihlp 2 yemra, 10 .

CAMERAS, PHOTD SUPPLIES, ETG.
e —

FILAE DEVELOMED, 10# per rodll AN gliis Trinis: 2 = TN
to: Slextia, SHEIL. dnit, o $iadly and g e Bb
‘Highest price med £ meega-

-:-ru:. 3 PR LUFRE.
wnl I'll.l ﬂ & fres s eample l.I. H. Hoke, $204 Jeferses

m Chleape,
El‘ FPHOTOGILATHIC ENLARGEMENTS, 25 #sch, made from
Al sz Kedak fime

any #lm pepatlve o ik, & wzposare k flbes divel-
epid, Sp roll, 12 exposures, I0e rall.  Send for pelen i apd
sampls F!III: Bor Ede e Hl-udhn. AT 131k 22, PMhblsdelphia, s,

.I'l-:-l.l'm'lil.'l'l-'l.l F"JE-TIl..ﬂHiJLE&Dﬂ "flh. “hl-l:d.l.'k Nimia, LOB
cards slmgle i W a Hend flm and
reccii sample cand Tree. Fllms d:nl%plm 10r. Primis, ¢ eack
Caulkin's Fhoto Works, Oneants, M. X.

EoDhaK FILME DEYELOFED FREE Irols 40 cts docen
Besl work.  Gloxksg Nm!:l'-l. with foral plame shuiter E::u
lene. Camplete et BIdD.  Perfecr and bargain for E-
vldsan, Me¥ilcksrs Theater, Chicapo.

FILMS DNEVELOFTID, B & mall,
£ #xk at O
Ave. XY, iy,

SPFECIALIETS 1IN SELLING, EXCHANOING, seeond-hind
enrres and lesses,  Full Hoe of ksdaks  Centuey, Prémo and

Grafez Cameéras: supplies, Hemd Jp dn sampe for esdalogus and
“n:f!" Hst, “F,"" Glosckner & Newhy Co., 171 Broadway, New

any alfe pri '.1 FE R ] ¥
Bxin mllrl:l"l:l'l-ll:l.tl. a5 each. " “J#E l.LT

]:II:.\'ET..IIF'I!'.'-I] AND PRINTING woii wlll gare =enar
h.'l' wrillug me for pricis. Demeloping  18eie fr roll  Prints,
d rcts, wm Enid {we fAlms for fres pricks. H. Clark, 1 Flaga,

Brsa - AL

-'H'E.!BIT amﬂﬁ‘mmmm |..1
Trlesrnpes, .Hrld. I'.'Hl:-m Cameras, ebe, Ut :B!.l.w
%_-Llrt‘l'm Hihn & Co,. Esablhlhied 1E50. lﬂ'lln (3]
2}

TEREMECAT ﬁﬁﬁ E ACHROMATIC LENS, :lr:.'n:'kplll:n. x4
'I'.uid.l.ug: CAEDETRS, 35 |Begular §& comesres). 1508
L, Chicagn,

REAL DIRROMINE ENLAIGEMENTS, x 19, §0g, praipald;
mada ﬁm pnwibing, Wersiens FPholo, il Moran Awve, Sad-
Foard, i nma,

GOTHG 70 RUY ﬁ CAMERAT Tostal brings catalsg and full
fnformation. L. J. tody, 378 Iwevonshine 24, Poston

‘H'II.I..- F..I.gn‘-:uﬂ for larpe amizs A1 Yista camera. H. E.

E.'IJIH.I FILME g per il I.I:r
E:?a l'EI:I -H. Iﬁ[‘r Bau’j., EH

BUBINESS OPPORTUNITIES

Jdai M. W,
= E AR I all Fls of H:I.u
EXCHANGE POST-UC with people Mﬂ:l.mll-

rounEry., Mass Inseried, st maliled ymm
Trost o Fachange, 538 € 14th_Stoest, fhunln H. X

TOST CA a: OF ruum:'.usu. All denominallon; all oser
lr.u:m smn. fop P ateloges, A, Moore, SE Theoop

j:{ﬁl!lt P«EIE-'!' f.ﬂ.HLh Jlllt lﬂ. 'T'H-l 'H' ﬂll H-IIIIL

] L &k a4 for
?;tﬂ:élmm .ml..- TEEI.L ?h'll.'m by 'H'I.IIII.'IE ﬂhlll‘l.l:lrl:ll
:I 5] TH'I.‘.ILW
mliss m |-l||11d. 1] 1.'r|r|'r!rll‘|llr|:I ["llbl:llh
Thea

rhorm. Chira
:E'r-urll:l.
M.

them I'l'li
" Clearing I'Il:llul.-
LEARN TO MAKE Ar Panels  El
ped mtamp.  Johnson. 275 1%k 84, B y
CEXCHANGE has mimbiera

mn]':lm Td.. Weles, Men wndl, Framee and sverpwhere.
:hr-mbh:lllll.'l,n ; iﬂ-lﬂl-l LII.'I'D" Avi,, Chigign, TIL

2 ASRDRTED I.IIEI-F[ GRADE Souvmir Post Cards postpald
11- m. H.nr: D-n. 1148 Halle Ave.. Chlemmm.

I-I By _” ﬂlﬂ'e HEe n';mmn rl';‘eul.:. lll.n-lfp;

I."!I hit, L oaa EglRan s L
lq-r-!';nlll.l-ul ELH.I:I‘!

TF Wil LLY WANT io ¢xchange post panis, iry owr gples-
dld elub,  Tdsie elrenlabs §n lu.n]- caunirbes.  Membersilp, 10,
Hileyon Chab, Bax 137 h‘k

DIAMONDE, WATCHES AND JEWELRY

— I¥irectlons Tor

A TREATTIFTL ;'Iﬂ]'..]'.l WATCH FOR §1L80, Qentlimen's or
Lady's deslgn,  FPree fen dags” rlal bifore 3o pay oo cemt
then iF you 1kee It pey $2 down and $2 n month. If mot melam
it o wa,  Fully poiramiesd rnr twensy Em 'P?'h.nr. waiEll glve
:fl:-'n'r hushame], wife, faiker, o Iﬁ;ﬂnﬂ u;

damghdce more gemnles prile m-um ne 0
these beantbis]  aribsilc watches, all  mbEdleman‘s grofle
rempared.  Madled mwhmmm Write foday. Ar
Supply O, Warren, Pa., T. 8. A

32,00 FOUNTAIN FEN S Coin,  Most sensatlonzl Bargaln

offersd. Hent peatpald In hendsome bDeE wih glass Alles, Bplim-
ﬁd (l;"h';gpﬂlnn or Miw Yaear's prisest.  Momm !ITIJ'I.- g Just
.. Chlerpa,

DUPLICATORE AND DUOPLICATING DEVICES

NIW WOOD MULTIFLE TYPEWRITER far drelsr 1etss T
Euhﬂ“wﬂllm'l gomplige wilks iype, meady fo use, only a'
[ lanece Coo, Posfon, Muss.

Hom 1o gel 3 Hekiogma I-lﬂlﬂ-lhi-l.' In 10 mils-
ubes; . Iefter ' Iﬂ. Ih‘l‘l-‘rlbe ﬂ Drapllesine
Co.. 118 Mo I.- Chlenga.

LET T& :E!I'.PLJ.‘I"’: unw will FI.'| g in minres
FOUE WD, -lg.l.

mrdvertising nll#nnnl. wnliﬂ. u'rd clam  merchandise:

show you kaw o operaie and supply poods that are sedd under

g
E
2
:

i [ 1] illlzation of Waste mEmalerials, o, iI-iHiII-:I'.
Bet. | Formuls Lift, apd Valuable Informiises Frs ' W,
Cuminlogs, Ph, Tr, 137 Bilasiord 85t,. Byrscuse, N '
Do w6t WanAk

All printed
I.- for parilulara  Hazen A,

Mich.,

T FACTORY—PROGPENGLE NUSINESS, forty and
eeial poveliles, speclaliy towel recks. Ouper -
fuRHF omeE or | bright weumg meen.  Priee, §06. : ecan be
A0, Eaumdlere. 27 Rachange Simesl, Prevl

A BIT SHY -uﬂ HALARYT I pick =p §1,308 llll:l-ll-1l:rnil. Frasiy

Prodm Frespa pilEnee. kook iells how |:I'I'll STErY
poinker. mmis !H papirs  lugy mews.  Expensl uu-u-
ppimilemee  schanl™ mourse unnecesssry: only Aflr m First

..L'Ip bebngm money back.  Mords White, Sfatlan 50, Defrolt,

H..ﬂ:’!ﬁ SONE MONEY! Stat a sl Buslness: operabe &
“'Bllent " ogystemm; spare dime; IH trmdhlllﬂu are UE=
wagn slane

nil i “Booster.™ Sesd 10¢ for
mm-f- !Iﬂ-uull.:{-“ul'l'::':unt. mzrf-nnhnuum mdg..

Chileagn.
ﬁ WG MoNEY aperating & L Dprdark Post Cand Machinge

Phoie pestal cards made gnd dellvered on the epot n ten mln-

im 15 the apsn sinedl.  No dark oo t does pok

require an experl Elhl:l'l.u-lﬂ.lﬁl'l" to meks
a

i
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MACHINE BHOT fo &1 of penl.  eedd locallon 1o Kofbs#en
Ohls, XNo mpadr in the County, Gosd shi p:lu% palnt om the
Terdin, Rosd Temiha, Bosd, 1. W. Johnsom, Upger Elml:luﬂ?

AUAINERR 0OR FACTORY WANTED. 4Am bwking for an
ofsnlag, - Wil pay cash, dikve Ol descriplicn and best price
F. Mrechanies, Peom 19H, Cherre ¥alley, L

HOAIE f'El':d.'lil':l'I‘f .ﬂ."‘il' HL‘I‘J.'.E.:II. HALUTE Pays Blg. Eve
Ealy wands pare ba ke Bitler Foursélf sl Bome  Shople,
oledn, leglrlsmate. Ihh-I: ﬂu:.llli slajde buwinees for man or womaik
anywhere  Clroalar deseriténg oup ereamery  outflits cosiing 5
up, for stamp, AOF beiter. send $1 for lssinucibees: geirleg siaeted:
making bucier and cheise: bupkng silk: tride focrels ) price: gel-
CIng coilsmos, e, Yo caunol I!||J kn bobler  business  wigh
seagapahle effori.’ Ldvdsa proflis frem first day.  ¥our chanee—
grab e, Tealiry Bupply Co., Albimg, X, T.

(NE EELIAELE FARTY I Each County can epally maklic
£30.00 1o §75.00 wiwkly, Imoking after our lnieresis |m that logal-
iy, Mo canepssing.  Entre iime pot pequired.  Less than 550,08
wirking caplial neednl. Immiadsle ﬂpurlhult&' (O T | T
paykng Buslies Amesiean Supply Os. 35 N, Dearbern 5L,
1“hlrags,

WE BTART Yol IN BUSINESH. fumlshing everyililng: mem
miil  wemen, pesideely 35000 e #2000 weckly operating  owr

Orlglzal THew Byt Speclalty Candy Factordes' bome, dsg-
whene, l"p:-rlu'nll:g. feal=a ) biokles free. W, Hapsdele Co..
Enst Orangs, N, 1,

COLLECT MONEY, Hy a sure, slmple, sieiim, Toeome 81,0600
i $5.000 & pear. dulek rerulks.  No caphnl resmired.  Instrue-

tire Boshber, “Hkillfal Celleciing.™ e, Natonal  Cellectors

Ase'n, Long Hireef, Mewark, Ohin

I:"-‘I."fl'.'l.rl.'ll'}.-lil‘l HUBINESS OFIMFRTUNITIES. {3 volimes)
enntidnkng 2,718 e formiilas; 3685 niew eoleidd, dle. Price, 35
wours for lil. Deseriptlve bookled dfrew, 10 1 Mernham, Wauke-
gan, 1M,

I HAYE & DANDY NEW AHTICLEE i menufacisre at home
AIL WLl prefl pavers, Paribsulafe feiee P, Benson, Sewarivile,
M,

A FEW BETATER AND CITIER OFEN far mien ol push and
IIIII:". capbial rafler pum  vendin mechines. TEnnck=s
Visrlling 'E'l:l '-:mmm Tenn, £

TP VO ARE LOGGKEING FIL THE DBUOLLABS you ese
i ].'nurlrll' ts wend for oar frec 1%ookles. Bilss Bros, 548 (aspar
HE. 'Eu.llnl:r .‘\! T

L"D‘l:lILL‘I' A CCANDY KITCHEN.”  Chear 520 duikly.  Bmall
eupltel required.  Rend for reloulars. Kenmon end Ce, 148
st l'hllul.'la- ®E., Twpl, A, Chiagi.

MAIL l:l-]l.['hll BIEM: Qe quick ceih meuwrnd. Wa Furnbsl
Teest gellirs; factiory prioes) bl plans; podilbvely Be “achema '
Prespecius Frw. ez Al—Z05 Plistumw, Kacme

' TREMEXDOTR T'BIZII-JTE “I'I'HI:IL"T' CAPITAL,  woniderdful
repeatleg  artlele, i ing podera, Wrike 1m-
medlatekr,  Murrie, 4 Al I.T Hm Tih, MNew York Chy.

MOXEY MADE Jusing Lelsure Heuss whilk my Dmllar Getding
Seerelr. Valunble Samples Free! Go Edward Harrson, Balil-
Eaem, M1

HEE WHAT WE BAY under “Fatent’ heading.  Swidr, At-
laeney, Washinglop.

AHE YOU 4UT OF WORK o I:l]llrllllﬁrd with Four ptmnl
ereriipallon, :B:-hul my mdserilsemend, FPape 14

T TPATENTABLE IDEAS WANTED—Send foe 3 friw  Doaks,
Tichamd B Cheedm, 30 Oen BRE, Washliguss, D,

ETART A MAIL DORDER BUSINESE of ir owm, Me your
oam s, T omads ltﬁ 0 In twe ¥eass with small caplial oo
starl. My beoklel “Money  Making Oppofumities In ke Mall
I'.Inier Husiness,” st frem,  Address, MoRKean, Dwepi 3754
2332 Elghih Ave.. New Tork

EARX £330 WEEKLY takirg orders for E.u: HFaie Qroceeles, for
America’s laggest Grooery Houss,  Ouefie feee, Reamiland Gmoeerr
Cn., 338 Armende, Clereland. Chlo.

EARN 51 DAILY AT HOME IN SPARE TIME. silvering and re
allverlag mlreors Complete Instrietbons and all femiizlas  #e6k
prsipald fer $1. T, A, Oy, Cardosl Bldg., Llma, {in,

AAKE MONEY IN SPALE TIME siart mall order business,
sut beakles iells how, yours for dime  Hend coday aal we'll dn-
clude ths "rew rad WER b success.”" and #ecrEl formalas Pree,
Jusl aff 1he press.  Betilng Sin Oo., Th: 687, fhakdals, Crlifaomia,

MATL ORDER BURINESE miade s sioriooss ncomae last twn
yeare, Investment of $1 staried the business: full Insireciions and
plen melled n sealed envelepo for allver dlme  John H. Taypler
i, Thetredl, MEch,

CHEMIUCAL ANALYHES, ASSAYSE, MICKOSCOPICAL TESTH
Trestigations mnd advice |5 sl chembeal quesifona. 53 pears’ oE-
perlidicd.  Parolek ﬁll.mll‘.l ]l.lmil.-:lrr Trimbo, :-.nl Tarery.

£l .CAPITAL STARTE a Oood Poying Mall Order Thesdnse
1t wlll nmivdr Weer oil.  Plan com d, Bhe. W Peibbes, 1079
Thind Ave.. Dwedrole, Ml

FOUM A CORPOHATION—Congress Law for DL C, am il:l.l‘i all
Armles! chiap.  Talss maner caskly? advlos foes.  T1 8, Legal
l:'llr_||.r|r:I||;|nl Waehbngtom, I, Reprememiing $1,295, 000,000,

EaAlLy $1 DAILY BEPLATING fable cutlery: no eaplial; sim-
ple Ensiroctions. Famboubars feee.  Silver Phitlsg Compiny. Pros:
1, Ddarks, Canmila, o

HIN'T BLAYE FORH OTHERE. 2enid & dme iaday and e
the . chwlag gum mapefodiring beslvees ab home, & 1. 2r,
fFermalm. T2 Canal 8t., Lewiston. Malme

140k  RECEIPTRE, FORMULAR, pDroceasss, o, Tor overs
Biislnies, B pogod, pelee §3  Cirpulicr and eciengi®e ook oaia-
Iy Tor stamp. B P Newnham, “‘lﬂmlﬂ. KL

Firt BRALE-<Irai and 'l‘u'iu"?\'r-ru. IJ-:.Iqu in average monihlr
e l;! oier $2,004), Huslness wcll estabilished  Address 43,
Blll:'|'||hlllr|' T Palmeweod s, Telndo, (1,

AHORT CUTH, meonthir deecibes ke ane wir hr which tham-
sends pre making ihelr escape from the “tresdmlll™ and “payday.
Wage camers cepeclally intervsird,  Worih 85 per oopr. Tired
men, HSehemers. those wishing casfer money or hanest slde lssue
inelied urpenily. Two meoeths” trisl, 10 cents., Buedlsk, Dapi
T, dahieme, Mish.

ESTARLIENED GAERAGE FOR SALE: bargest bn Yonkers:
reguiirly storipg 50 bo €0 case; Lwo-glery Budlding with accosk-
duilans for awer II:II mr!-. Inrge repaly shop with first clase ma-
chlne egulpmend. r;p I'Iil!rll-ll'ﬂ.. address Gurage. 217 Bilver-
dile  Arenue, ‘ﬂ:-u‘l:erl @

LEAILN THE THUTH shot Mail deder wder limalnems befare bur-
Ing "eunifts”  Immeatamb |.n1'urrn|.1:||:-n and partlculars sent fres.
Mall Opder Library. F. pmpiinerille. Mew Tork

TIFLETON, TEXAR, 1|'ur niln:ll.d. mlton, pemhbar, ree and
oll eenter of the Seuih. offers upegualled adranta in mmdmu-
fecturers.  Mowson will enccurage and eupsort & Wagon  Pae-
fary, dln ““"“'"E. Frebory, Tool Hamdls Factosry, Farnlfuma
Factary., Coopem lank, -:1:: Housion is ik depat fag
tha great l!".u1|!' Esl poung For Better advanminges, mome e
Houstes, ehin  Bor Eﬂ ¢ |=formaiben. Address, Chaoober
ol Iﬂnlnlh'l;-l Huyualan, Twa.

I WILL FETART Vi urrunl §4 dnllr at keme in Ecare Clma,
sllverlog mirrors; no capdial: send for frea Instroctive rrrnllht'l-
girlag plags of opfrkliom. GO, F. Riodmsnd, Dept. 306, HBodlan,
Alams

BUTLIY A RTURINERSE of wiir own and ascaiss :.IJIPIH Aru
for life, Leam ibe Celleciion Business.  Lim ﬂ*!

eompeililom.  Few opporinnkibes so proftehle. B!vl:u:l. for l:-:lllllﬂl"
todey.  Amerizan Colleetlon Servber, 191 Biate B, Detrefi. Mich.

8050 PLACER youwr Bl-wopd adverilsemesd In over 100 maga-
wluea,  Ipserilom J:ur-w-hl. Factlealary feee.  Zenlth Agency, =fa-
Elan N, Clncknngd

“'|I|TE ilh.i.'!l' E |:||l|:1 talk o nrl Ilnn In- lI:rI mull order
husiness. T|:"]|l A ram make §5P o4 wesk, Herman, 5736

L 'E':rulll.ﬂ-:-lpl_nl_l.._Pl.__ o

nE & MAXUFACTIIER: Nlizer Adveciis bills amomne  Bar,
Copy Tree,  Lem & Do, Bhaiiurk, Tikla.

POSITIVELY RBERT NIRBDNE, theee, $1.18.  Ser what T ey

WE START YOU in l E'-.-numt Bo=iness with us and TUEHJIE

eeTrililng.  Wa  hero euay  sell B{-l_ and

leaders 1= the :u.ﬂ.“?h'llll' I]I_Jli 1= K H-piﬂ Wthl-n 3 oan-
[ cRpila g i it ¥
quln-.-I' asstalane, 'i'-"rl.l:i lmiu- Dl.iﬂ.l.. =
nreaf r|rll:| |-rrrn satemenie 1. ‘IF Comgmsy, 181
Fease Aldg. Michlig|an St Pu -|.l:|. h

PATENTE BECURED—C, L, Parker. ex-oraminer Fatens es,
Si0 0 BL, Weshingon, D o

umler "Trpewriem.™ Adcklsom,

FREE—BEXD FOR MY CIHCTLAHS THAT will pst you an
the Flghl mied 14 suecess.  Free.  Frank Cote, 8ain, Bla "|rJ!|||"' —

I ".l'l:ll'T I-Hﬂ']'l‘ Ill Tice seare with n  mmall mafl  order

sdness; 5, Bend for . frew bockiel.  Tella how,
Hilltll.'k '|'..|'rr||||'||‘| "‘i'

OATHERING I'i'.E'ﬂ'R?-'LlTiUH In_raur lecallty mars blg moner,
Fitbsr we, Parbsilass et Nbbnal Indormitien  Peeredt,
Thawer 1%, RBia, A, Colimbag, Ohia,

HFART A MAIL. OHRDER EUSIXEES In your own  homes,
Fvarvthing fumishid, 'Write far paribculins Papular Bhive
Card o, Thesk 0, 1335 Mickipm Awve, Chimgn

FACTORY FOR HALE o0 pef, B0 ¥ 130 feed! twe aofdid: |n
#ing village on iwe rmlircads. For parbicadam welie P I, Pree
born. Hmoxville, Pa.

HAVE TOIT ANTYTHING TO ATWERTTSEY (hir Tate ]'h:h-]l:
tefly ¥z all about pdeerilEing medlums. reies, cirealatlon, cloe-
ing dates, elo. E=nbt for I02, Warmh dallirs.  Folder  Tres
e fice |[Evleml,  Dheaskhom Advertisbar Apensy, 455 Fsank-
lim Tidg.. Chiosgn, .

BIG FROFITH: % cyeing and cleaning  establishment,
TeEy ke capiial predel. We jeach by mail, Wrhle far bock-
lot,  Ihen-Vorede Bystem. Depl 0 Charloire. M. ©

00 WILL INCREARE TOUUE BUSINFSR W I wrlie Bales
Lethers for yeil De Fabry, Alarbridgs ng, New Yok

paoos, Fl] I.II.TFI'I" AND LI'H'EETIII]'I'[

POINTERS, FI"‘I".I'.I'\.TIUI. ]'I'l:ll'.-:'-m. hulls, ciera, lardess, cnl
Erown_dogs aned pups, Mei free,  Shelty Kennebls, -"lhilhrrﬂ,_?_

HLACEK ORFINGTONS asd  Adodea  chickens mome  belier
Priee reasongble.  Eills Fosier, Caldeed], {in

TCANAIAS WILD geese (o1 salw, o decops, guirknieel o
eull, Homer Woods, Hehrem, 1005,

MALTESE HEN and Carncamx; giod  stock;  reasonakis.
Lafreviere. ¥iotland, W, J.

T-D'I' “lItTE SHHL P‘UU'”—E’H real Toys from 2 Nﬁﬂl] [HATENLS,
315, Tey Foxterrbers., 210; Pomesracbirs. Engllsh Pulba, 150 Ih'"'I
wadidy,  Amerleai Kinpel W0, 115 Fasl 9th Streed, nawr 1o
Citr.

POULTIEY JOURNAL—FPractical and  religble: monihly:  spee
elal Infroduciory ofer. @ mombs fer 10e.  The Poultrs Hecord,
Box &I, Cang, O&io.

PIGEONE<FEW CEHGICE HOMERR, pairantes] matel 'Eld.rl.
one doitar,  Kirkbeide, 108 E Park Awe., Hadidonfehl

hr&ﬁfm COLLIE BMMGS, Hend for B W, B W-uruu. Cral-
FARCYT EI TOMB Buff Orplogions,  Isgelm. Daoe Hul-
fimatam, Luurﬂhim
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AGENTS WANTED

e

WANT A FINE TAILGIE HJ.IJB BUITT 2how ogur pampdes

fo ghres of your felisdd, lake afdery cREF aid make prodt

enoogh in get & swell l:unnlutlll:nd mals free, Mo froible,

slmply show our new up-fo-date Bamples.  Everybedy surpebsed,
so low, sivles so beautlful, orders come easy. We dake

all ihe rm l.nd guarapive porfect St

u:puu.. gy our new agemis are making and wearing

I.'Iﬂb :"fll:lll:u:- besidies; old apenis altir ong ssason Ealks
'I:'lll;i as much. Hizmer ogends have o snep. We wani s D
more Easiling enl=, willing 1o dress awell J.1'|l:l maks H.lill s

alay snd wp Mo omoney of erpeelence nesded.
before wa fill m.:r territory mnd we will send ,'rn !rﬂ -I- m-

plite guif lo slarl al ehcp—biaulifal sempbes, 1l
colors, nurth.l:u: Fou mesd Eo take onderm ltl.
We will make yoi even ono beowiiful selt et & .:-u

wholggaly priee as & semple.  I1%s & wanderful u?purl.nnll: m
write &t onre or fell seme friemd who woold e E&w Iﬂl
this granil eisy money-meklsg chance. Banmer Tailocing '
Ieept. 218, Chicagn, Ilinois

E Wil wihly  efcivenient! blamss them?
Fr kper to bay our beautiful arifstie abr brush w
show carde.  Agints mekleg 876 per wek, Caeds printed
eolora, alze 11 x L4, 339 wurleliem.  No lll.ﬂ]'lﬁ—ﬂmﬂ'r show tha
phow carda o #lo ==l canls sperk themselves. Hig

Do you

NieSts, e niw. Tids Jost ssliing Ie. Can stark amell
order baslness, utiful two-relop catalog fornished @il .
§mprint.  Exclusive teerliory glven In Four own counly. olir

sCorE Im cEpd. S0 Jou ean B,
wilheal spociacles, thet wo are really En bominess for ypour wel-
fare. Fest mesured, we will stast !"'l'ﬂ-l hulJll: watly moncy 4% you
niver €7en (dreamed of mullqu ghaw cards are gresl, !ﬂ-l-l-ll
ey so, yuu can't help 0. dke Flght up, no ClEms 10
Dy 18 nons, send I‘.'hh very minute a better o posial for
extilog and a le.  Popular Btew Card Co., Dusk T,
Huhlnn At ragn.
TTEARN £15 TO $55 A \'i'EEIi is our Mall Orler Dislie, H-I-r
m yoar pwic hioine. VOIr pressnt tlan umiil eolirm
oFinity of Patemied

Hme &3 required. We are mnnul‘llt'luih An
I;I ake Jusi siar
Oder husines ar IF already ﬂlnh I-L'ﬂ you can’l affor

Eoteess  apells for ue—all

1335

Juet in seapon repent order apeclaliles

met io heodles sar Falmbed Eztiers, Wg
vely 1¢ oue Mell Oxder u-u.lm. 'l"l prolict  Chim. ‘H'u
carry stock mnd  furnlals I'IH]'I:IIlIlh Mo Canvass]
.. Ezperlence unmecessary, rin iedar Tar

Ensy Sell Mall Oerder PJIIII
Backed by “Whols Truth'” possiive gjoeal aml s@ormnm Sarements,
J. M. Peasa Mg, Co., 3 Pensa BRI H.Il:hul.'u =g, Bufsla,
HN.Y.

AN IDEAL GIFT, indlspemashly afier using coec. Do nok
Eiss thia offer, 1 went Agents in every Town io el ke Mag-
milltam Hons snd Sireg. 1he greslest lovensian In ille lUne
prervhed® uslsf o razer huys one; oo barber ehop  ehowld 'I:Hl
withoat e, Eaves fime and Isbor,  They el from
Bre centa Lo Two Dollars; send for agenis prics lisg or ﬂ-hl

Daller far & Dulisr Hone sul SiFcp.  They kre wemsers
aznl ul.l iEmsclves,  Charles Saulinn, #an Froneisea, sold 158
In &me wivk; hip profil Hm:iﬁ.iﬂ. '!'I:ru.nn:l-:nl'nﬂln
m Terrliory aiven, Manus

Ankwic  BEW. Magnallum
e Ay T e ateees. Philadalphbs.. Penna.

OO U ISR SO v
ha Bl wetk;

I!I'I'!Iu. Lan d-,ﬂ. E I'lll.'II:l'l'l- :|:|:|l:|.|:||: §i5, §i2, IH ﬁrl::t

GOyt in Enomoos demen

i arEEnry mlml I!lll: .ﬂ.rt- k. Postal hllﬂgl“l'ﬂl

L Wil |'.|'I1|:r- u hl:II 0 ma mimey quizk.

pord Co,. Thgs, . Clneinnatk,

mumm‘ﬂ I[‘FFD!ITIU"‘F—-TI:IH patenbed Haw l.-tﬂr'
. ampy runilng eomblngton Hardwood Floor Hrush

1

b
E.
E

;|=I . A child in few minuleg operalion an g III:IH' [
mirrer-liks #nksh.  Womes  delighied, pleassd,  ent L Al
eay “Indlspensable.™ Gl Rigelleey, Wrlte

518 dally searanteed,
now B, W, Meyden & Ce., Taoledo, o

AGENTE—%F to §15 dlally. Mew Inventlon Wonderul ]

nrages. efe., buy at elghd.  Irresketinle.  Men em-
ibvnalasibe, e pf omee  Motl, Mg, & Bales Co., 355 Nall
Teion Bldg., Toledn, b
AMAZING INVENT irely new lamp bernes.  Changes
l'|:I'IIIII:I|:I'|:|. REncaenp ¢ by Ierge, brilllami, white fame valn
!n of eleeiricity. less, Hmokides Nol @ =antle  Cen'l
Wandeeful, Jdlferent. Iercilsti®le  seling algken
Experlitti unnecessaty. Show gnet pale mede. Hampli oo Ea
prepadd. will start you, Radioliie, BEd Colomnade, T .
WANTEL Egniﬂ.ﬂ].ﬁ FERSON IN EVERY CITY. Eliber
sz o push iha :llll' al nm' patent household articles; pew §roms
devicn; keyliss door bseks ! ambrella tluthnl hun:' combilnation
akirt -nd Eequser banper; tuldltiru ril: dden] st

1a sl " to F15 dul;r easlly mads,
l. 1'.::: :H-,ujﬂt wtaried r particulam address, Taziee

G PH-'IZITITH.

Eineppes, aulomatle
l'r:lu ar II:Ill'iil'll: al IEL Big wcller.

E:l.lil:ll:'l Pl.'lﬂ:ll.ﬁl. Auxiemailky Hazor

BNy nnr. GH
ri d terriury 1" Bﬂhll
'i'I‘rI.l e, CER AT . B
Cone ﬁ% Briduay, New Yosk Chr.

'_nﬂf-u_ﬁnmm Bhe; Frames, 1ie; Pllow Tops, Bl
{:.uun: samyies P Srite for particalars of bow Yo
B n Wik -IJI:-' thsie goods Centml Forimait Coo

li
lul:l Wilenx Awe.. Chicagn. I,
£t slght, Two iz la
.El.l'ﬂ'halll. tﬂ.ﬂﬁh‘uﬁ‘ a

AODENTH E.l._m—.ﬂ.!ﬂﬂl sella
erery  home 100 gee ecmt peofit.
Bex 57, Lima. dihis.

AOENTS WANTFII—Alen o7 wnmen Etn sell var Jlee of House-
helil Bpeckaltics: §25.00 weekly., Bample armd Catabogus H,
M. Heslon by Co., Depl. C, 1408 Tepplug Ave, Now York.

NEW BUIT OFFER! Jusi send us Four Tama nﬂlls“
prampely Feodlve thi sdel mildsdshing—yes, wombsefu o,
togriher with Pavagon Compleie Outils, packed with blg wesort
ment of Cloth Bamgples, Ta Meawsre, ﬁullll'lui'u Figunes, [I'rdrr

I.I:II:I'_EIH EN fdﬂ' un& Ilndn suit fer yoursell lfnllhr#ll it will
atarln wou, and our Graml Ofer 1o SIRFL Fou i MOy
making tmeizess for Fourself,  Char wide-apen termm, oonditlans
asd] pelebligem will asgankh you.  Tha low ll'l-l!-n wir wWill miks
:ll:lu. am men’s high-class clethes Wikl amate And

all express eharged, Wa go to the 1=t in lmflﬂﬂ'- Wi want
Eﬂm.mrumtmﬂul 1o ihal we oam durn &l our

In#ds aver En ¥oa.  We will plarl e & BEE. wflablis
moneF-miking businesa. New 8 make F0 n week.
wnider il cler aptits Eake klsedls aof sesep? We susl Bave
am mpent kn your iowm, war Grand Offer and the
I&ﬁ'ﬂn ik, whizh i3 alirendy Eﬂnn with bk Assoriment of

Bampdes amd compleles egqulpmant, maady b sEml  Fol

fee  charges pald 'I:r; = “First Flmt Bil.-rll.'d"
m-m:r“m‘:- Ehu:riﬂim Hh'l-l-:uh-_ll}r ol et
FIMA ang ] bl Address Dept. 11, 1] e
ing Co,, Chlesps, TIL

YOU CAN EARN $2F per week anil =p wlhoub canvassleg,
by our plan. l.n-dlmrmlhh household  artlele.  New  plam,
Pleasami  work. unoecessary.  Papibeulars o
Eample
Angeler,

H
E

EE

Ed

10 Rlonaker Seles Company, Lissesr HRRIE,

NEED The Aladdin Mantls Lasgp be-
causy 1 Tugleg bess oll ihan ordimary lamps,
ke Alg aidtakdnes o wlietrieiry, Ralla Eeelf

night 1:1-]. Il sold on ey -back
returedd.  Bimple lemp fumisied.  Wrde
gadtion, Mamile Lamp Compamny. Dhepi.

AOAENTE—et pariiculsrs of one of the bes payving
tlans erer put on ibe merket) sesething mo one eluy i A
maks $1. nﬁ"lr' Amerbean Products Co., 6070 Sycamore B2,
Clnednnatl,

WANTED AGENTH, I cemla peolls ﬂl:'h HI}I =]
"'ll-ulu- ever  offered, llIIJIIlE 10 pends. Woodward Co., 'hm-lu

s Epeingfeld, Xlasa,
.I.GEE‘FTH. GET OUR FREE FROPOSITION on  up-io-deie
Himsededd necessiSien mopey for Fow. Wrelle af once,
Linidls F, Ezra, Wamsthoro, FPa,

MANTIFACTUVRER, EXTARLIZEHED TEN TYEAR®, wanis Ssles

Manager fo m'nnlu: siate selllng forem. Patented aridele uni-

used, @20 An ptores, agents eely.  Wandsame in-
cume assured HIJI:I captial rrqudrrd. Eheer-Cut Sber O,
Women's Temple, Chicaps,

WE CAN TISE A FEW MORE good lve apenis to sell oar nee
deblo sucilon hamd vocoum elesner, Bully es honor and mede
te et pepulis, Bhe kind you get repeated orders on. | zasd
Mig. Cp., Madlson, TVis.

2 T 10 A DAY clear profit  Oresi money mikiss j|
Hon, E'u Hi e o i 1..u4.- o om alght. 'i et resd
& e, Parland,

-!I.i.ll'I]IIl..IIII!l!- 1. 85 HIMES
h'u ErTnsEne,

B!'I"I'B-'P?'I':Ili al poce, 'I'li'-u will poelitvely skow il'ﬂ.l hiw [0
mukn $50 every week, Frank B, Carvls, Plonesr, @i,

A GASLIGHT DURNER frr kerosene lamps: perfectly e,
Ko mamile: mo ehlmiey.  Bample to all who mean 'I:lul].n-eu.
’-MLE;%‘MWW’ 0.

YOU CAN MAKE as our gemeral oF deckl agied, 010

Necissily: sawid 530 por ool pevmianent busloess; mlm:;
lerrl.ll:lr.r. palarr or commbsslon: freo semple: eredlt, T, Fikin,
Kewark, M, ¥,

BALFSMEN TO 2FKL1: pew amtomatle wrench 16 deabsrs.  Cood

Wrlte el

prefie.  Unworked territory. ¥ fer profitable offer
Thi Bupirine Wrench Ca, Tex 008, Marshalltoen. I-\:IalllIu "

mﬂ]HmWLﬂmmhjh mhl.l' ; “m'
W enid many other 1Cema; ARy
Aon's slieep UL you write us,  Kingham Bros,, m&_ﬂ' I.uﬂ :
WANTED—AGENT, an n:r .|'|'I11ll1u I ere
~Egypeo Triple Bervirs hoe g
.-nﬂlr;hﬂhdl:l ke af gente” llll.-rhhh'r 1n lhllln'.!'.l H.I -I:II:HEI .II:II.d ﬂ:ln:et
o the comsumer: gpoods sell om slght. lamapedln Xeckn .
fAaks BEldp, Indianspolks, Ted, " e o

AGENTS--We nmiagulastire four of the most fascing ama
boards erer inrvemded. 1005 peoflf, orders Bousd o Popedl, Dotke
lsg Nle thisk af markel, ilol sachines beal.  Partlculars free
MM_‘"“LE:'}_._IEEF_ Lo

ADENTSA MY FREE PEOPMITION &6 up-io-daia

Housshald nnmh:u. Blg monex for '_l'l:lu |:r|:| eagy work. Wrlte
it gnee,  Lapdls F. Fxrs, Wayncshoss, P
AGENTE—WIHNMVOHREEHS OF H.wn'r npi whx meof ptarl
n business of your own easlly mfgr.—blggest seller oub, EvEEY
fembly p customer) 1B Mlding Cllsas Ironleg slams], best ever
imvended; full Insfrections and ttern=; only one dollar; waka
up aml gt busy, Band for crealar, N, Bebell,  Chilllicothe,
LN

BEENIF¥ 35 CENTE FOR PFACKADE of fnger-nalil Iksh.  Terma

e mpents, B, A Themas, 0113 'Willard 20, Anp Arbor, Blich,

A]I.'EH Hﬁ WOMEN E\"EE_]“ ERE g"lﬂ IEB!IHHI:-!.‘IE:-' o
um. Aly eoln  moomey ng our ~Hemn- HUEE,

-Iélm. R, Bosgland Co., B3 Wyandotle 5., Box 547 Kanzaia
1y, Mo,

AGENTH, a.‘:ln SATL DRDER
BN P Mo change rm:lnn.

ECTALTIES cthat sell 150

H‘umtl ahsnlutely oifs
taim 1']1|.'|.'-I- :l.L'l:|:||:|I.i:I for dlme. E.I.TII Foulsom Man-
ufaciuring Company, 215 Emst Tenlh Sined, IH'. ¥

DON'T ELAVE for wames, be your own b @m0 1o
E:Jlrvuu shaw you Bow. . . Hrown Spwclaliy n., EH
o, Vi

TWATER STHAINERE, restlog 2we; sel 15c.  Mosplmh Lo,
Bugperiar, TWEs
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GHEAT RIIT OFFER! Just wrlip up and we wbl] send Foo

ab=nlut Free, by peturm mall, postpeid. a levge sufdp -
talulng & variery of cloth samples, Tashion (Igures. Ltage meas-
i aipks, wilg. Ermonbing Freee, amd e will Slan you

husiesees, A moatp |Wgral offer on a sill fes pour-
If that will make ¥ouw nmdrr. T-:rrna. comditinns. asd privi-
thit will astomdsh I:Hu. NATEE Fou S0 much lower
on Ity Nie clel |I|.-|: |.I: 1r||l SUEprlsn Fou.  We wanl
& live mpenl En wyoup lown,  You can make $5,008 1o §2,000 per
If you will write us befare we @F &N GEent bn your COWS
you will gef a wondemul oer. A8 soSin o We gel an agesl I.u
pomf loun B wlll git prefie on every dollar we gell kn
ferrlery, We fuwrn all our Business over to hims.  Thet"s ulu
SUF GPENLd mRako g0 much Eoney. If poa wasl = salb Tor your-
Bl abker Bodore we get an agvmd in wour lown, poa
will ihen pet all of dur gresd Induwcemesds.  Adidress Dept. 463,

Amerlean Wooles Mills Co., Cllcage. il
WANTED—Live badbers make §I0 to &30 & dn selllng Iﬂh
EII:I.H putomablle specinliy.  Wete Yale Factorws, UhslBorg,

“HE WEEKLY and wageuses to mem and women e collec
names.  distrlbute =amplee and  wdeertles. Steady  work C.
H. Emery, 3. 3., Chleago, IIL

OIT OF WORE ! =6l our Spodsitiee All necestie mp.j;-
irwime Tor sleady work, You cennot afford s mdss this
E. W. Horen o Bellevue. @

AGEXTE: Hend for fres Iookdet, knalide [2formatien oo Lhe
ageney bissiniss,  Flllidd wlb meoer o making plans,  Mointess am=d
experinoe of fhousands of successfol agends, Address Jo AL
Fineh, 1183 &rd Bi, Dayion, do.

#l MONTHLY and l.'l:nlll'llﬂ to Lrssl#aethy e and women

Learel  amil  dlstrifute mp ; hl[ mamsdacturer,  Stemdr

work.  #, Scheffer, Trea I-l.."i-
BIATL: URDER ADE THAT E'.EI. 10 iliflerens IINMZIEJH:E
i

fally axplain All fide, sure-fire  ALomepsgetlers
sy 1h.' Foundalion of & sicesasfisl Mall I.'Irllq' [STEE TS
1aa for f=ll particslara and regular bullelin of nes mlmllﬂ-unl.
Blafl Dhealers Wholesale House. 43 Franklin Bl

WANTED—Ageods e sell teas and eofees, IIIII'H.'l & Heed,
28 Hudsin B1., New York

AGENTE WANTED-=To lutfodure niw Boylss lock guacanbéal
targlar preal.  Fust Eeller.  Tinker. Holeombe, Wis.

AGENTE BMAKE 500% prail eelling sur gold windes Dot
niedly slpns and changeabls signs, HI:I'I' Tafletles En  epessmous
demand.  Catlalagus frm,  Bslliemn Co, 1258 Yeo [oren Sc,
Chirmgs, B

WE WANT YOU to act as pur represesdaclve for yoar commuo-
0] ww nol necggsary,  Na Lal segulmed, Mo imasel-
Ing Al or epare Hme.  Write fer Fubl partlealars {enelising
ebamp for replyl.  Naclonal Pelsiing Company, Wanesite, Okia-
m’ll.

BIG WINNER mt WJ':-?-T-H: i-In-l  Nlekel Plated Steel
Cumidnation Tonl IE = scmew driver, cap lap opener. botils
rap opEner, elgaF culler, pips cleaner, | eleaner; mesr 1

ket novilly aneenied; sedls diself, hmnl.-l pastpadd, LDe, Jossgh
Rinihiem. 03 Court B Brodkien. e "

AGENTR—Get sy -p.:m mranbeed Hl-u Free,  Wrile for un-
paralieled special affer., ?in mongy pelling Triplewese Eni-m.'.

Teutinsl Ling, guammntesd six moadbs,  Flet l'r::-]l.u.l.hn srrures
ﬂul.'lkl:l:li'l::ll ]'rll:ll'lfl"l'l'“!-lr MlNs, Eeepi. Iv, T30 Gleast Avenus, MSila-
.

l"I-'IH-TJI!-I.i'I' AGENTE dnd sur plan bests all others. P
ahipmerds—referis cradlied. 30 dare” Oredlr.  Catalogue of lﬂn
trafis, Frames, FPlllow Tops., Shest Pleturea and samplis e
James 47, Ha & o, Thesll T4, Chipagn

MENM AND WiMEN WA:-TEIJ to eanired exelsdig spancies,
ragd] pelling. low priced Unlreresl demand, plemy re-

Feat orders! goadl gEalll Irl huetlira,  Write for free semple 2nd
!"-m'l'm-hmgllt The 4. ¥. Aales Co. Keam 1525, 15 Nassiu 85I,
e Vor '

LIVE AGENTS WANTED—HUSTLERS 12 hondly sur atlracs
tlve 1818 combinatlan packages of soap ood ioblet .rtl[‘]ﬂ. with
valuable premiums.  One Michipas sgeni made $G63 in BTa. |
apolier $21 8n K hra.; ln-ull'rrr FELGD I 1% hrs WI'[‘IE toulay.
Navle 2oap Works, 264 Darls Hide, 1429 Carroll Ave.. Chlcagn.

AGENTS—EI0N PAINTEHRR, dnal S0, sell 356 Somethics
new.  GuaraEles] Window Letlers mounied with benzlne aed
Irl-ﬁ:ir- Grip Outft Free, Embossald o, 2813 Midrsukes Ave,,
"hlragn,

UHJHI\-.!.'I'I:IHH AED MaNIUTPACTUNEIRE of 4 plm ramblna -
1o Fi aliumliems  cooker valued $5.00.  solls Agenis
make EI0.08 dully: g our prices gubck. Indmmnlm Mg, Cu.,
fa tirange. TIL

"I'HEYENTIF' —L‘rlﬁuﬂhi:laﬂ wiarey Imieresiod.  1Rg prodis
HAamuels, Optician, Wi Baree, Fa
-_HHF'EBIP"'IEII; Ir"'d"'.HI"‘E“:hII'I.l ApEnlg “wantml Lo Introsdoen

our  househald  necessity,  Sells In every  home,  T6lg prefits,
Farteulars free. The Momigomery Company, [herils Lake, MSorh

LE

SMATL OHDFH AFN. Handip best sellezs, I'mm"%ﬂiﬁ
Hend for Tree prospeciss,  Misbsippl Valliy Co, Plidgshorg, Ko,

MAKE $4.00.08 PEE YEANR. New Agemip pampsslilon, orlip
Whiha Yending © 1835 ¥Yan Bumen 8t Ohiea

AGENTE SELL Housthold Bpeclaliles, muike 1005 j:lrv:d.l: n-
operailre Rdbes s, Maz 140%, El Paso, Tex

AGENTH WaANTRI—Sem dlmer for aoe of our Spark
Oas and Gas siove lghtere. and ane of each of sur catalsEues
with terma o Apenis, A, B Alamkin & Co., Alexandrla, Va.

LGN TS—bHare gral sellers, Heducos lving  cesf, 4

renewsls. Unlon Sales Co. llax B 67, Danrille. T

BEEE WHAT WE SAY under "Faienl™ heading.
torney, Washisglon.

:-;H.I.J:I F=T ATARM CLOCE, Bkl Tilisioge, Focketl Hilfa

ard's Prayer Charm, 190 each. posipald. W, )L Garnes

.i.!lLB Bl:lul:h Lifayetie B1.. Evinsvllle. Ind

TRBHEH'.I:IEI'L-B- FROFITA WITHOIT l'.'.l.:P‘]T.ﬂ.L. Autamohile
AL ELELET, rmaneafly lecreeaing ordees.  Rorrls, 5 Mem. 137
Eapt 3TiR m-mt Mew York,

ARE YOO GUT OF WOALE nr dbsutisfed whil sour poeent
pecapatlon.  Bead my mdveriissment. 1"age 14.

LACHE ANY DMMIR INSTANTLY. carrr an ker ming, welghl
L i rli-ll; o Agentd wancikd, I, X, L. o 310 Bockrell, dack-

N,

=wift. Al-

A6 ahally. Mo caplial re

L1
E&r aru.-! rrc I:t-er smmple. |.-|r|:|l:|.||l-n A, Tinman, 086 Teb

1“-".- -'IF|:|""-'|-~-'II I-"- BELLEMG 'LE-IU .|'|.|'.-'I'|'.|:'l|4.'|||]|r'|'i5‘5—-"'-'-ln Tyl -
TiEEE g0 SAEF IO lEAMR. 80 prediable. o coagenlel.  Op 330 ep 53200
Anveilhvinl our Agiols maks 3506 0o $100 ger wesh.  We fuemilsh
ik pare amd Eeach you how io drive, el asd repsic dkem, Wrils
fo-day for pamleulaes and I.-:rrmrr The Automahlle and Cycla
Campeny of Ameriea, Thpl, One, ITE6-17E0 Hroadmay, XNew York

TAINTING AGENTH 1009 nprefi.  Best sod chenpest
Window Letler made.  Esaless mounted. (uiis friee  Biceess
ltkrely poaramiced. Embossed Letper Coo, $G60 Milwaokie Ave,,

Lhl-ign
AGE! ARTED—=ELL RICH LOOKING Impored  S6ank
rugs, $1 each, B, H. Cwerier. Allan, Tenn.. sold 118 Bn o ddags!
lika peofits, #351. Yoo ran ds as well.  Wrlie for sample r

unlque seillng plan; exrivslre ferciteey, A, Condon, Heg
Tmnerer. Stankngson,  Malne.

AGESTE—Ta sell jhe pewest eleviebs applignes on e mackit:
FJI.? Eﬁ'ﬂfﬂﬂlhﬁmlg H'!‘HPIEII:I. llllhlllr hﬂrn!ﬂ_unrl ﬂ'l'l-:‘!i_jllh-
L ] o ‘B Emmple, welghs & pound. na HLE
of knowlidge of eleciralty mulrl:dljl. lhﬁ-lul-ml- lishr L,-ull:e- e
Hght |l'l'!'|Hd af fwn and ged 1he siEe weiilfle: salls fo
ard eaven fha purchissr an [eeesiostnl of $25: wriie for partlou-
The ]T.u'-!,r Light ©a., f11 FElghih Avenue, Eis Clecln-

e

natl, Cihks,

‘1-1'-"‘“'.?-' HEEL AN TOE OQUAHANTEED HOSIERY  dinect
from mdll 40 wearer.  All styles apd quallthes  Splis<did appor-
taniy for Ure apests,  Cuslemers waltl -0 :]n-p e per-
munend inereaskng  ipoome, E""“.':'ﬂ" 1rrrl:wp M. rill‘“’

Mills, 720 Chestnut B, Fhila

| [ERT

WE PAY 80 A BAONTH SALARY gnd fumlsh 7ig asd gl ex-
PensiE bo bulmduce our guanantesd steck apd poultry  pomdess;

meaey  tack i".lhrlnl:l'l.'. nm.ll. frios: nibw plan; eteady work, Ad-
dress THgler 4o, nefeld, iinms,

AGENTE—OET ﬂI'IR 'l'.IHJT'IEA]'. Famt slling food  specialir
farmula e,  Guriilssd Elggest money getter out., Slaks mnd
fholtsale 1o sores,  Slam with 85, Mueierlals everpwhare.  Bic
praflE every 31 sale.  Complels formuls, adicells, sassple, et

Figuerma i,

le:nll:l- DB 'Hrmm'q. Ierliepey Supply, Jid $|u.
19 .I.llﬁlllln_

.ﬂ.l:-h.'i'I'E—I:IF"'i AND WOSMEN MAHYK 35 o 1% Deily. &8
1o G0 males In swardy evecy ofies boliing!  Neardy ecery user
of a3 desk Edlephome will gay a guarier. willsul & nt. far
an Fmplme Holder. Aend 18 cedey Tor sample.  Ewmplee

Aunnly Co., Thiesgs
ALY f@ WEEKLY taking orders for Cul Kate Grocecles, Tor

America's Inrpsst geocdry hiouse. (el Frbe  Siapdacd Grosersy
i, 391 Areade, Clerelind, Ohis,

ENE MILLIEY AGEXTS WANTED: fi sellic cownling 5.
wlling Sir, FEvery f&rmm needs, Orders to $500  Postal brings
samples. Ewhessed Co, 2197 MUOweukes v, Chieaps.

LARGER PR —MAKE YOUn oWHN GooDE,  We fur-
nish formeulae, manofacturing processes and trade secrede Al
linee.  Fouriesn vears tlenee.  Instructlve  cleeslars  Free
T sie ny, Wiahlingisa, i

EXVELOFE MOIETEXNENR., XO- 'I:'|".|!I':I"I'I.E PENCIL!
lrt|'.I Fqﬂ ir "*m,'l’-h;ll':" mle.  Apex Balss Campany,
Trh i TR, 1li,

LIVE AUGENTE—We have the gureatest 1ittle mrtcle for home,
[preste] I 1] fays

Bl - gl -
1224-1528

e, hn1|.-I el produced; eno wisil, e brn
MID]-H o qukk, HBEedoum Nanelir Cp, 314 East ﬁ!ﬂ Kl..,
New York,

AOIENTH: TRY OUR LINE. Any gonds you nlsée an ap-
prsval, uwhizh and nijiecded, we meEplece [ree nl" rharge, n-r,in‘h;
Hupply Ue. Puller. Fa.

WANTED=AGENTE, 7 centdi prédt esch 10 mepl anlie: boss
Hetle prtlide poar offerail; sample for 5 cents In Samps, Bawlings,
Pex PG, SL lauls. Mo .

W FROFTT SELLING GDREDON I'oeto Flllew Tops.  Higs
gradie Bamplies and exialegue fred,  Lullwer Gardon ..
T84 YWeshinglon =i,

Chlcagn.

FELY-THREATING SERDLES, 10 a papit.  Agtnis samplo
anil terms Ladles Ar U, lh.-n 41, ®E, Lanis, Mo

AGENTE- E.I'nl-l:-:lﬂd Told and Slimwer E1.I.'|'I Lo,  Immmaneely
prolitahle.  Hamjplie fEes,  Jahnseom O, . HIL.

AT E— 2% seller om thi rulrtH: orer 10 profic
field wnllmsdted; 10 & chr masy. Sflex Cs, 22 N "'-'Eh-li'l“-

Are, HiraRs

ALGERTE— F'ﬂETH.ﬂ_Im m rll.ﬂ.lr_ﬂn l?{' :.:I“l Fistures 1o,

Bluntiaipda 3. M dmys’ e apd etk
I:q:l!:I fres I'_fqnqllrlql-rd. ]"'MLHIL .. Dept. 10010 1037 W, Adams
Bl.. h ||"-.I!|'|

GYHOIEEL, the ner patested Tl of rubber, will make S

mnil Easy Moner™ Ter yon,  Send 350 for sample paie, and whole-
pale pelees.  FEaple Rubber Company, 213 I Tenth Brreesl.

e
AOFSTE, M0 PROFITS eelling Hable's Safely Tee Creepers
sifad thi Deel slme of seur shoes amd]l 23 cenfg for ulunlr an-
1# s, F. Wibln, 158 Cherry Bt.. Waterkary, Conn
E EF'FEEQ AGENTE WANTELD. Cagabis men T"FIH' Frurm
.00 I:vn $6.00 5 cday, The Sclentifle Dipes, Keansas Cliy. 3o,

S —

e g — —
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hljlllh;'I:II'-I:I mmmrumm:uuu
et ch chage for lei. 38 packages cost sal=sm

!l. F e 5 lla EE:. ll:prllhn:rl,. T. =

NT WAETE TIME with el ones

pll.  Sallg fiself. 103 geer oent profir.

AGENTE—FINST
Ave anllsrs alably.

lﬁmlllhuhl:llllll-lf
Hsneork, la.

CLASE  legltlmaie m
Arthier ll""]irhn. Hammond  58E,, Mﬂlm *
Erl:ll'll- dadly hendlieg our new,
Hreit Broa, Hasien.

ACENTS=Maka I £
- lo-glale Nameplates Eunnl anid
Mimss,
EE CHECK AXD FalE OUTFITS,
ﬁlh::l. fohs, elo,

AGENTE WANTEL—To HIJ EBruss Haoml,

Piimgm,  Write W, W. lkrowm,

BEALESMEN WaANTEILY for
theulars, B, Ik Melknald,

for #lamplng names on
Irices free.  I'eass, Die Maker, Winchester.

Foree, Hestlon asd
IIrI.I1I:|I:IIpI.. T E.
sperialiy.  Enclose stamp for par-
1R% Mo, Deariern, Chleago,
I:.HLI..L"HI'I-E TEERITORY MW RRI"‘HG .ﬂ_'[.],.l}'[Tﬂl- :I- Littin
Clant Lif aned Forew Pamp, Omly iking of s knd, & hes Tres

wharever there's plumbing.  lemoves all = in plpes,
saved Dlusbers” Bills, prevents noodoos  gased, Wahli
1%, #veryone eam afond If, everyonse can eperals 8, As strong
in business world s peong  Bomes,  HSelling 2l lop  speed,

EIJ Dfd mirendy i tse. 1 can gract you absluie monapaly amd
: for lafe, A1 ri:rn are ihe right man.  Addeeis 4l oncs,
ﬁm I, 41 Park Row, MNew Yerk Chiy,

.I.ﬂl'ﬂﬂ—'l:. will cust mmibm $2 1o eecure yomr name and

sidp sample machkne. but 183 & desd sure way of ooprl

E1 I've got best householid Enevenilon oo eamb,  Hesgelh oflces
lkpgmirtundly for ranrasssms and crew man

Lo makn up to EN0 & dday, Flmer K. Stevens. 1180 Curibss E:

Dhawngra frnig, [,

THE NEW “BWIFTLIT® GAS LAMPS Lght instantly with %
matchh ks oy gs; oo almbol used: mdically diferemt from
any oilher; parmable or # 1 o 1008 candls power at
will: bummers cheap for old lamps: Apeniz maki munu’,
noveliv; wiwlimln price for Indrcdbostbom :P:I-maq.ui[

4. B Louls. iEsablished 19681

AGEXTS T RELL GUARANTEED l"HlI'.lCEH.'[l.‘l; At Whaleisle
dllrert tn Conmemers. T5IE pay Il.llv?_' mrll sl
on eRrlh.  Sate cuslomers Ly ].[Il:m-ctlct -Hill Co.,
Chieagn.

WG PEROFITES—Exclustre feriiory, pof in sores  The Maglo
e I.'II'T—EHIHEJ a’!{l. gther househesdd speclakics.  Belden Supply

RAINCBATE—To_ order from ML b Wemrer] wrlte far pare-
dElArs an samples.  Apents wakiel. EBespol Ruua-u:r. Ca.,
Ciaithir Bullling, Balllmore, Md,

WANTED: Ralesmen on awf Now Censua Pulillesilons, ﬂﬂlﬂ.—

ikl 'nnll;r Hun making H-I] to §15% por week. ICand Me-
Nally Co.. Dept. B Chicess B0
JORER A.lﬂl“‘lﬂb'!. THICKS AND PUZZLES,  Ilustrsted
Caialogs, and § pamg I-'k'. New ldes Noweliy Coo,
th A, ﬂ H"I'Il'r\'l' g2, New Vork
&HE‘ITE—IJU.- miil i oy I'H?I'
r.l"' 3 II"EI'F Ii.l :II:II.I. rn r

.ﬂ.ﬂl:"i'l'ﬁ—t 1] 'mnhlcr. wo  manafdciure thu tlut nmdh caEn

mede: a wonderful seller; 300 f0 M4 per cemi profit; ialking
unneceassry ! ear SopErighied “Trusi Behomes™ Esvolopes do tho
wurk; greertal apealz raE Bake oeer II|:||:l weekdy: senld 10e for
B :.:l-p mammple artaknleg l:L'I- ||H1I‘.]H. lags friw; deay diseer
froms ihie fmetory of I‘?:Fﬂll Ca,, 102 Tnien 8Baq.,
Bosiarrrille. Mass,

ANENTE WANTELD to mill our beastifol scripture wel] sse-
tista, Ferank Shilling Co., Naverre. Do

AUENTH MAKE %10, W WEERLY melllng war ik !H-.ndlr Huuse-
Hu Articles: catabegus fres,  Schell Compeny, 1897 Wells 3

DOLLAREE ADDER—Pocket  Adidiing ]lll:hln'l'. Womnlerfiud
dimuranbied, 1 posspald. Olehe .. MITIL
Legremmwnrth, dimaha. Nuh,
T WILEL STARLT YOU sarming 3 dslly as home in spare time,
slivering :n!lrmr:: me ecapdial: send for froe bmatructlen
glving plans of fperstions. 0. F., Bedmond, Depd. 306, Doglen,
Bmsa.

AGENTE—HAMNDEERCHIEFE, DRESS  GiMIis, Carleing
mads $ 8 me afferusa: Mee Bosaoph 33606 la twa davs.
Free samplea.  Credl,.  Bdamp  brimgs pariioslams, Frspost
SMrg Compuny, 50 Maln 8r., Eeoklym, X, ¥

AGENTE make big =osey selling our new pakd letiera for offlea
SRS NS, (S R
Letber o, 488 N, Clark 81, Chlesps.

GENERAL ANTy TACAL fﬁm Hire fia your mﬂﬂmlﬂ

8] 1] I:I-d E
Can B E.EL HH.IIII reurl l n

Far superior ta electriciiy. mis, lnrl:lhu nl nmﬂu 1l. 110 tEu
D it Toante LY And Eruncunded by Sisle & PwD
EE:H.-. "!:!ull. efficiend  Heht I‘uund LI Hmult reller newn,

warnt 4 few meore lHve men T ierrito Uanchester
Light Company, Tept, B, L, 204 H e i, Chicags,

LIVE AGEXTH® WANTEDL & pﬂml.nlu. Iecoms @eling Foslh
Kombinstion K, 15 tools In one,  Fine gheel, guarantesd,

Blg pmflie. WaonderDsl I-EIH'I' Elt'luﬂl'i- cerr . Eend  for
Tl affer anid terma Corcbes-Kaasth Mg . G2 TNest
BE,. Copdersmard, Pa,

25

AGENTE OUTFIT FREE Quick prefis. et Hu‘rdhn'uhhlﬂ..
Dress Gosds and Faney Qoods on the :u'r'hal: Targe :*
I.I.l!h.lm. Furibrulars In:r stamp. Mareops Mg Co., BE II.

Bi., Brmaklym, N. T.

HOMNEST MAN OR WOMAN WANTED In every ioom o rep-
resend well-kno -h:ﬂmlu firm. FEiperlenes wnnesesssry, M
farnisl  good El.w,n'pbuu.lu work.  Fajr -

mlarl.  Mieleam, Blﬂ#[‘u. 1 Medford St. Hostesm, Mass
TMEDA mnfﬂm“.ﬂup:mmmmml

Frofitabls, sear

work, Hpare Hme or L. Sall e wseful sperinltbes.  Ouy

original selling pian Ilill: ““m sl o

promium offer froe, © Fair Mig, Ch, HESL Macoe Win o
AGE i "

i L e o B B i ¥

g1, Dartem, Ohdn.
I"ﬂ'ﬂ. E

A Fﬂmﬁﬂ FOCKET ATKDING ll'.i.f'm
Eenls wWan Clnginnack H.b-:ld'l.r MIE,
gimnatl, Dl

HELF WANTED
ALE YOU THE MANT Hern la year rundiy. N =
o l#e—Iif you want t-r: :;:-hn munqu;m L';EIE

nibepitslien business :I'\t'ql.l-.‘lr

am I
peach you, by sadl, @l che secreis of ol ‘Egr'd"i_-u il

n Healty aml Bmodorape Corpora
W Wrile boglay g Inmlllhu-tl.uul.l Healiy Cﬂ'h.lﬂ:liju‘:,ulllﬂ
Boy .

WEEK enid hold four posiSpom  besldes
manafaclurem of patenied fast In stason
specialihes, hade new ey mail order plens [0 Kiep our fac-
fories  bu We fumish ereeyihing.  Lares ts.  Hmall
expliel &ﬂﬂiﬂﬁ univcrssary, IF aFD oibe af L wasl-lo-go
abeenid EEnd. write for ear most modern plan,  Sworn Sieiemest,
%H-mwl.fh BEF Peass Bldgp, Michipan BL, Bofals,

WA‘F'I'EHM gomd maii In each down o takn enders for
mgn's talbiring: beautiful etyles; very low ; ordieTE oome
eary; high class; permasent lielsess; :ﬂ.nnwm'-an; B0 & day

HP. no moniy of erperienes meeded. ® wxip on appmval

ITJ anil IUﬂ'lhlﬁ perfeck ML Write for Fres

!llh.lillu it amd inedde price on sl for Foursedl,  [anner
Ca., Dept. EI, g,

w.th'ﬂll HELIABLY MEN to mam Automoills Tirlvleg and

Tiﬂlllrl-ui in the lurgest and kest sguipged school femching ihis

sl lintenes Iu-l.ll:.lul and paying profession. Can
hi leammsd in s few and st small eost.  Competaet men
alwars in -ﬂ:m.lml. at salafles ran I.u fmin #1R to §33 g week
Our 3%.pepe book - g Dorive’™ gilves full partleolars  Goees
Collegn of Motering. 1457 Wabash Avenus, Chiragn, Dl

A HIOH CLARS Ih'i'ih'zi'l'!{l!!l:‘l' Saleaman nied 1m erery
ity and Town East of the Mississiped Kiver. I!.u‘uﬂ-u Lersaiury
Coptract will ha enderad lnis wlhih mes who éan show eredentials
e eefif, ahibity, reonl. oo, [Investment, Insurance
and 1Eeal Esiate mem prefereedl) A hlg epporiunily for Realny
Business=-Oetierd to ropreisad 5 largs E
ing  ihe puﬂiu a safe.  profiabls
ekl ifilarscessiila of men of Nailonal
piamdlng adum Manager, 606 Alstropellien Bank Rhig..
Washingion, I C.

Gﬂ\’ﬂﬂ-ﬂﬁl‘ CU=TON S IHTER“I#._‘L. FEE'PEI&'LI'.F‘.Eumun;

Exam ana  everywhene ssin ML Diepaoed
Tinitid Slatim Civll Sorvheos Examiner, '||'|-r.|lu naw for fres books
Iet.  1atterson. CIrfl Bervles Pelool. Teex A28, Mockester,

YOI ARE WANTELY FOlL 'I]I:I"u"lll‘l. XA HI_[I
momth o eommenee.  Annual westbons,  Bheen hinim,
affa’t  Cesmsmem  aducatles nmuul

E

mmhl?it Irrﬂun:ﬁ: UNFEOCILATY, 4 m;;-,.lm:if'_.'m o
frie a ns wiil ue:lulu. A1 rlilute
Dept. 21, leochosior, N. T " N

EEFRESENTATIVE w.ur'rzm Tor Morsow Ebectrle  Surtbn
Clexnir |-1'| sach iy, F‘J'-lﬁ.- #ih—guararten] fre years.  Hiate
I:'ul.l.r experiomncn standing.  Liberal diseouni amd eon-

l-l:rrl.lht ilﬂ-hl. Tho Memmew o, $#01 Adams Express
'B] Chiragm

Wﬂmﬂmﬂ? NLATL CLERK S —Averag, £1.1a0,
Erery proomd wesk off—full pay. Elmlnnl.ll:lui annaaneed every-
whara, Jan, 15th. Welle for fren azmple guestlona ﬂlrllﬂl]!h

red feee. Franklin Instlfuse, Ikept. JE20. Hochester. ¥
mm.mmmhm BPECTALTY. Tasding masifact l-q-.;-;:q. an
excepiiona s lman " mellime
glalty s lasgn p:l-l'll::'.Ill.l.ll.I. '!.Ilnllﬂlr':a:nm on esels s,
Ladd, RES h'-:l.ﬂlll'l gBt., Puffels, M. T..

ANE YOU OUT OF WORK or dissatisted wilh gour present

secupslion.  Fead ny sdverisessent, Prpge Li.

TEALBEMAN ARD NRANCTT MANAGEILS EVEHTWHEEE w
Banidbs Best selllng progosiiion keown, Experienee unnecesairy.
Lagitimate, permanent and  eommands lﬁuﬂl. .ﬁmuﬂi t:;luil

Innal  spperuniy, = ry¥an .
Cinelnsatl, E'I-l':.'lmh.mﬂ:rI T
WANTED-INEISFPERIEXCED MEN T Wi on acisal oons

4] =l lidty, plamhleg. lLielkckla wwin-
Fr:.n;lilﬂj:h ﬂ:rqmr::u Eﬂ,h':::f :pm mﬂﬁt 1&%-
is Do expense,  Catslogues Tres. Unibed Trade School Cootractlng
Ci., Lo Angeles
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POPULAR MECHANICE ADVERTISING SECTION 2

WANTED—Y0OUNG MEX fo lesin sulémoblle lasiness: big
pay; demand geeater ihan sopply i make you expeel bn len weeks ]
putnmeebile model Tree; Inieresting bookle free,  lkax 987, Amesis
cune Atilaimnhile Tesabive, lbscifsier, N. Y.

EAlLY 230 WEEKLY iaklng arders for Cut Bale direceries, Tor
Anitles's lasgest grosiey homse,  Outfit Free,  Brendand Grocery
o, G032 hropde, Clireland, dihin,

MEN AXD BOYS T LEARN AUTOMOEBILE h:t!ul.r]lul. |l|‘.|l.l||:l
o mp-la-deig s ebectrical, elvll  mglsstiriesg, nlrr-,r T-
meast precifesl woy, Moom apd beard while l=aming " Iul
pevianed . matlsfactlon guamnteed; catalog free.  Nailenal Bchonl of
Enginisring, _2110 Wesi Tih, Law  Amgales,

T WILL .1'|'.l|'|I.'T' YOU Im the cleanleg il odvelig busboess 1
ur oun tewn.  Blg profiis. Plessnt work, Noocapiial puksed.
rive flarliealir Jl:lll" H. Baylbea, Jdr.. Beltimore. '.'ll.d

I E—ROYS—Fam bl mosts By dlirbilng  elrealers il
your bown, Stamp Brings seply.  Nocilowon Adveriisieg 4, aie
ihoige, N, Y. o I N

HEVERAL AMEBITIOUR MEX . WANTED ts learn FPraciieal
Dienfiing. For pastledloes welle Dimafosmas, 56l Lewls Buolldiog,
Melstmrah. Fa.

TWE TRALN DETECTIVES, Toa cam e iE, Snlendld sppr-
tanitles.  Travel, Farm BLd go 330F moooihily.  Thils faeebnalle
ridienbont Qniight piaglicmlly sl selesbfieslly by midl a1 & Eiins
llﬁghom:. American Schoed of Crminology, Dept, ¥ Detroll,

EUATERDERS DONE AWAY wili—Head “Ad” of Kokomo
Suspenier He® under heading “Far Men™  Agrois wonted
ereey Piclary absd affan

WANTED DISTRIBUTERR of miveribsiog maiier everymhers,
'.'II:IrH' Ik Markler, Mount 'leasapd, Peonspivanie.

II: .I.I. !|[E'['P|'t!||r"_"|l WANTED TN EVERY STATE—
l[lJI:I-H ki snkly pld Ancrsdeetion of ElodEcity cnmiicg nes
gmsliinng ||:l| \'-"u “III: fiL r:ﬂl: far splesio rulll.1|.|;|r|1. ami] me-
mlit Tou Hosklsl ghring I'|.|JI|I jurtirulars drem,  YWrite
I'||Ir |,|; fim l'l.l':. Warne Cornmguinliscs School, ept, 30, Fori

Imi':' - i

.ﬁLE.J. .80 |I.L"‘-'I.l VACHTM CLEANER wine ficgt prige st
all |lr|1|h|l|.1||l It s ehe fines; agects’ propssdibon in dhe lanid
Weits for menef-seahling r"rrlnl:l. Alc Yeruum Cleaner Oa..
Dept. A 3"3 W, flkh S N. Y

WANTELIF, AGENTA, MACHINIETE, ATTENTION! Inéftdasé
dalary, niw revbeed Spandirs” Hend Beok of Proclieal Seikbinics
Fisl geir Feady rférmione. Thoueands n oupe.  'nsipald ’I 1]
;Iflalh £I. IE H L0l hﬂhrr I'II:I. Hig pmoflts, K 1. Eaunders.

[oss.

'|'||.J|."'-1.'|'\.[F (ONE '|'II:-|:|I.':-|.I|..'.|r CHAUFFEURE and repale men,
fbur demand for autemoblle englnrems exeeeds the supply.  Calls
for men of Intelllgenee andl mechanieal bemi capabls of com.
I.ﬂl:l.d.llli HI:I'I.HI e F150.0F pir modth ugon geaduation, FResidet

Lo IHIHI:I. Homa Carréspondeinrm  piinn  complels]
hr lrlrllr-'ll Nir! arl shop wark st this echanl, highly sucoessfyl,
Jl'.‘ﬂl:-'l: 1|!I;"|_|:-“D' Auby Ectaals of Ameries, Dept. T, 1408 Michlgen

e Chlcagn.

WANTED EALESAMEN to sell (asaline Lightleg Hysicmisa: no
EETeriiioE NGeeskArs: allraclin progoasition,  Dood Lightlsg Cs,
174 XNe Sangamon 22, Chicagn, IH,

STOF HEHE! L& me stam jou B oa losse bislsess that wil]
Bring you money every day. Eiperitice unhbotasiry. Spar 18
Ke cawvamsing. I fumnish eversihing nnd  marasiee  sucoess,
Bend for proofe. Veorhles, Thesk U, W.. dmaha. Xeh.

I WILL START YOI earnlng B Adily sl hieaa ||1 |umﬁill:b.
allveelng !.ll"Hl'i no capliil: sl for Pres Insbructlve
ihhl: gling of eperallon. U, F, Bodmond, Deps, 6, IBeelsi,

WANTEI—A man or woman 16 40t ok o Infarmiellosn -
poeter. ALl or spame flme. Mo caperbence pocessary.  £540 1o #4300
per month.,  Molsing fo sell.  Scnd slamp $or pqn.lm ita.  HEElEm
Assislation, 80F Ameeiatlon Thig. .. Inll]l.lll,p:lll rad,

MATLWAY MAIL CLENKS WANTED—Arerags salary. $5.109,
1-:;“1!'_1 immedtately.  Franklln Fnsiiiufe, Dep. B 2L, Hocliesier,

TOOVERNMENT CLERRS, 3§30 weekls: free booklet 31 des
vl bl:lll]_!J!:-l._ i ARENEY, :!?'nu.kl-lllni. K I

WASNTE—BRAILWAY MAIL Clerks, $30.80 manth, Examing-
flons snnouneed everywlicre. Jan, IGiR  Ram guesliona (e
Franklbn lestbiuge, Tiepi, R21, Nocleser, N, T,

% PEH Ih UTPWART pald lﬁHIIIH illﬂd d.lllliluﬂiu: Isink
bets, smmplis, @l N& chovasading. pelee  1ls [F T
'|.l|l'rr||.nr_|' 2hegmnla Agemey, ﬂ-ﬂl 1IE |llun:ﬂ|, ."‘4 T'

CWANTED—RAILWAY Al CLERRA—Atcrage $1.10F.  Excry
#eianid Witk off —fall pay. Emmsatbeas annsanend svesyihiong,
Jan, 81k, Wrle for fnese samgde questions, Fmphlin Iesdigute,
I, N21. Hochesier. N, ¥,

AAKE MONEY willig sback mtorles HAE par.  Frem book-
et fells bow,  United Iess Syndicate. San Franchsse

BAGD GOVERNMENT J00E 'ﬂl"l‘i"‘f—'ll'lnrlll for tst.  Franklin
Institmie, Diepi. JREL, Hachesier. M. T.

WANTED PICTURE PLAY WERITER=, R pay Wl
feach yau how,  Unlted Pleture Play Assoclaiben. San Franel=ee,

MACHINERY, TOOLE ANMD SUPFLIES

REBUILT MOTOIE—We kave a qumber af gecond-hand Ba-
rina engines of aur awn Gnd ather meikes, completely mebull and
guaranibeed By s An e Beilders of ©Hufalos™ am ook b jls
el - hanid cegless Biskieds, Wo wlll el 1bhem af lism than fae-

il Les malin peam, This |8 n ram spporundir 6o g tha
llghiet @mids of engdnes—2 do  I6-bpo—ch Huffnle (Gase-
Ve BMotor ©o., EZRE-0d Nisgurs 2. Bulfals, Y,

HANDY Tl CARINETS fer Toolmakers, [Draffsmen, or
Murhinlsta, besubifuliy finlshed in Ouk or Mategany. comeembed
Inzk on dlrawers: osk for oiceulars ol prices.  The Ohboe-Natlonal
Monufseturing Co., Chillleoiks, O,

-0, WATER-CODLER gas-englne—A&L cesi lmn pams—erank
shaft and wvalvéd meslibned  (blie pelats dmd Lals0l  boges di-
clinbedi, #2060 Fyanseillp Mg e, Frameillla, Wia,

PO AALE: :II_Iﬁﬂhl: dynames, 850 3-HP. steam engine wilh
H 1
i

guiernor, §0: b dgnmmig with SHP, gasollss #ngine, (78,
A, W, Arp e, Meline, 11L

LIGHT METAL MANUFACTULING BUSINESS, Largely used
hy  govgrumesd,  Prien, 82,00—opr Jega iBam fwo scasona st
profits,  Rolsrs Methine Conpany. Fast Palesclne, Olike

TWO CYCLE TWO CYLINDEIL 47 x 8%~ Aaring and Autn-
mekdle. Oasollis Enpines. Cesilngs and deawings of same DaF
gabe,  Rlehards Tron Woeks, Maniviadse, Wi

BARGAIN: Willams FPipe sl Beit Cutting and  Theeading
Machine wstd 12 iy Culs and iheeads Balf o three inch,
B M. Kerhy, Lawion, Oklahoma.

LATHE FOR SALE—For hamgsing In small Lshes wrlle Bouth
Bered Alaching Tool Oo.. Depl. L.. Sewih Hesd, Ind.

FOH HALE—Machinn shep and Founder, duing good business
mur be snlil mb ance; kaTe other buslness. Medfonl Fiey. Co..
Aledfard. WWls. e

GXY ACETYLENE WELDMNG MACHINE, Extra large; dsst
check for 3100 peiw it L. M. Powsian, .]t.._.“lu-. _1.1k|-..

Tk GRAR }..-'-[ll"‘i'i'i-"il IEi-'II'I-IIITI'I of iha Worldl Ot Cas
Englng Werks, 18 Graniie IEKIE.. . Lauls.

INCIEEARE YaLllL Hl“'l".lll .'I."lH" your Valrez with Llghinlng
Valen dirinder, Four mrades [n earh own, e, poat T
Lightnleg Mg, Co.. Cornlsh Flai, 8. H.

WHEKL ANI' PINMPN eutling machine: 585 cuiters for el
uinrk. E K.. .551. Epringdile ate., Fo l'h'il:l.ir, M. A

I'I-I:II- H.ﬂ.Lh—ﬂﬂn a-HI" sicam tu:llle.. nrmllml.'l; mew, B35, A

A, Jdr., Meline. 111

J"'JI:EI"-—'II-J'-' tr Mun amd Install Gasollne Fnglees,™ Cocits
est litle ook aver publisisd oo thks sublecl, sed free wilh
vear's salecripiion 1o Gas Enemgy.  Leam how is solee all knoley
Gas Engine problems = few momeuss, 08 L. Sievens, T
wrilim, dims Energy s best mapazing pubilshed.  Send Sie for
veur's  subscriptlon. Bosk feee.  Gag Eneigy, 28 Murray SO,
Hw.' Yurk.

“'E IELUY ANEF RELL ]J'\"II Weaduwoiking, Tlesers Machinery,
Mlallioe, 215 Clleton 2., Ol

Fikk SaLE—Twao 14 HE. sl Englivw amil fwen 18 x 7 M.
link  serww  cutling fatkem.  Teg X7 Dand Saws, Geo N
Atlams, 38 Souilh B New York, o

123 H P, HAMILTON COHLISE engne, fine comlitioe.  The
Bals o, Camion, 0k

FHEFARD THEEAT ORI A  TATHE ek 10 p 3
Inrhea, I_.l.-wd as perw,  I'riee . ik [, Beg & s, Morih-

FOE SALE-—-4 H. F, el iuul]l.l.l.u engliue. Lew, #li0. 3
;']. Im 4 eycle pasaline |.:|q|.1rr. e, 34, A, H Arp. Jr., Mallne,
1l

O . NEIETE BTEAM ESUGINE, guwl condidbon, Hargain
af 515, or maks offer. K. F. Hudin, Dmlton, Mass,

FAIRRANKE MOR=E 40 Horss nmllne engine.  Alse many
ollers.  Hugh Dyar, Aasquette Bldg. Chlcago, Ilieols

TARE YOU OUT GF WORK e dissatlsied wlth pour wressnt
mrcupatban,  Tead =y :rl'rllr||l|.'r||lln'| FPagn 14.

ll'i.ll'l]."ih AND GRINDING MOTOERS, Tariable Ip!lhl mi il

High afMebeney moiors and peneralets, % fn hehp.
for .ll!’ pirpose, Wa hillll any speclal oudor a0 |l;|'|1:||||r| Ef nfr
der.  Iie and model work a speetaliy,.  Undied Elesirle daoior
Wirks, Messaimionle. '|-'|'!l i

FON BALI—13 in,. Lathe, §100; olbers $30 ts §a00; Milken
$125 wp: drills. eadlal, Boring mills.  New machiners-iointers.
comiipaiben woodwicker, felbio-raunders, hand and power shears
Homa mee] wenl working,  TEcknel] Ce, Janesville Wis,

T~ 4-UVCLE, WATER (YMILED, marlas  or  etatlomary.

fe. $25. W. . Holden, ¥o. 1 Main St.. Dssleing. M. ¥,

MODEL STEAM TUEBINE—AN parg n mough) necessacy Lo
make & mislel Sles= Turhine, asgl Woe-point of same for $l.
Aiddress Mideet Machine o P, h Pax 214, Ellmabeib, X A,

Pt BALE, COMPLETE BET OF CARTINGH for % c-hp. gasa-
Hne ptpiferiary engles, nlm oip andd 2-yllswler inariog g SELE.
Cpmel Mobsr Worke, 564 Jaokson Mied, Chloagn,

DYNAMDE AND MOTORE, any volage or carrent, alirreat
gl et Furnenl anc Pamps, meballe l.|'l|] Tull :uulnnl:mi dilet
ogr Slcsthly Irgein Sheet, Cash pald for Elicisds Equipsenbs.
Machinery Sales Co,, 11 Fast Weodbridee =i, l'hllrl.llli h.

MO MONEY WRITIXG S0X0S8. Thousands of dolliss faf
EnFone  whin ein Wrlle sofeslil words or musls, FMasi px-
perience annivessary.  Seinl m yeir meng poems. with ar whhk-

gt mussic. or wrlke for :I'm parileulars.  Aecepfance puarantesd
if availehle.  Washi pmly plaee fo0 seenre  coppeighr, 16,
Kirkus Desgidale o, ll|l 541, Washingion, [y, O,

GOVERNIENT WASNTS EMPLOYEEE—10,00  apmlsiments
eeming.  Exvellect salarles,  Veeailons,  Wrlie for list of %Il-
thena open.  Franklin Imstitute, Dept. R21. Kochester, ML X,

-—— )

Pl BALE-—Cirmest dRaugs W:.-ad. Turmlng Latke, Number 135
TR-dnch, 1lr]|_|| r||||:||:! N, ‘el BELS.  Pilew $130.  Wribe Tor
mlzulars. A, Toaer, ulm Fulla, N, ¥,
TURRET E'I'I'.'«I- CARRIACQE of 153 in. lathe and Sweeflamd 1
In,. =34 shape chick irleh 80 Basks, e . want mEkling
attachment or_platn miller,  Blary Kerslake, Box 157, Pards, Ky.

Filg ﬂE&.’I..-E—.?-I." mpdern I:I:Ill.'l.cgc lln.l:'n'ljlimlﬂ:l:l 13-hp. | Imberl
arlans 1+ ] mplese Hghiling
!I.IEEIEII II ﬂ-u.u{lg Tanessills, YW

Copyrighted maierial
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IF YOU WANT ke bosl liformation an coment and eononeie
epmmnestion, subsoribe for Conerete, leading oemim? apd concnels

memiluly.  Bample eapy, 10 giste.  Yearly subscripton, FLOR
fﬂﬂ% 135 MNewherry 1L Ikt 18]

AN ING—Bize 30 In, dhasseler, down s emallis]. .MI
rurieifes. pricem m Inrn -lIIJlntlHlH. ‘am Cu
kn efogk. Headquariers Cam  Cuttlng. Ths I.n
Merchine Co.. 137 Varleh Bieee, h‘pl Yark ey,

MAEK YOUE TOOLE. Hew prcsss 2o Stigoner,  lentm
Harhor, Siich,

iI:l WEW Goahem Sarioe Englnes. Cheap.  Jack Inelg, Goaben,

FI:IH BALE—i-hp, -:ll-l.llmlnnr or Barine Englne Cheap. Joseph
Busch, Maple Valley,

FULLETE, GEARS, R'F'Eflll_‘hF‘"T‘H Shafting Hanpers: pini Duiga
18, W. A& Jomes Foundry & Machine Co.. Chiea

THE FATTERBON TiL & SUPPFLY O I.l'l.:'l:lm dithiliw,
alisia 1m fermlshing eguipsent for sul B repalf
Till them wair wanis

FiH E.l!.l...E—H:-II:IuHI:' Theoitling, Awiomerle and Corliss En-

f-ﬁ"

ﬁ!nu, Fumps, Hetems, Machine Tools, Tanks, Saw
I1a, apd penimal machinery, st bargein m Let us know
FOUT W T Henidle Maduinery . 1781 Powers Bt Cine-

wans.

abmnatl, Ohls.

TERTITAL BTEAM EXCINESR, ¥ to 2% hp, BSend for elecular,
F. T. Frank & Hon, #4448 W, Prit S5t e, Nl

ENGINE CAOTINGE, 1% horss verile] pasellne, ale-scoled,
¥7.  Thite horse mirlne walee-coslid, $9 cash: drawings In-
cluded; extalogue  for mamp "fl:l'nJIrr Manufaciuring Co, 353
Wewi Blxth Bt.. Cincinnacl. Ohin

FOE BALE—iinsolles Esgines. sutomobiles. maring anid sis-
Honeey, &lso sast Beeand hamd omes fakem in ex N
H-:.To. Apply mamps, H. W, Bicherdson, 1, Mo, 3%,

'Ei’

MECHANIGAL ENGINEERS

EXFERET DIRAFTING SENY Il'.-E. am u:p-lrl.eum:l Enginess
&nd Drafteman. Drawlngs foe F.t primeptly  ezecbsd,
Lilmas dereloped. Machliss l.llllllllﬁd.. menbions pedecied.  Fred.

I, slloway. Springfield. Iilinods.

INVENTIONS, "H-.l'lwlﬁr.r\-ﬁ TRACINGE, amd blue pricts mads
o order, Lowest prices.  J. F. Greczwood, Mosers, N, ¥.

I WOk U Il.:lEn.‘i.ﬂ m drawings, pabenss, machineey ﬂ'll-'
slaning.  Irwis D, Creak, Moonsdnock Hoflding, Thdeago.

WE SFECTALIZE 0N MECHANICAL ENGINEERING werk far
pofECETE W Elze do med Justly the steady

of a Bret class mgineer.  Machine deslgn. strusural work, @il

consinsetion, heatlsg aed eenibackan, podl fedsftion, and som-

h""-'ﬂl-llllu Inventlong. Thy Englesering Bureau, P, 0. [EE,

I-'I.'H.EIE'*E DEBIGN AND WORKSHOPF DEAWINGS sade,
patenls improved, eie., by pmcilesl sséchanical draftsmen, E. A

{Casmamm,. PBox a-, Barwyn, TlEnnjs.
e
WANTED
A HTIONG, 0L EATARLIAHELR, manufaciuring sompeng.

wiih & natlopal selldng ocginlzaiéen, wanis to add 4 new Uow
of bualldlng matirdsl or consspuciion _:le..l.'llj Tu manufscture and
sell, Address L. F., Gik floor, 313 Waskinmion St., Chlesga,
WANTED—FPropudltbans, Friera, Bamples, Advertd K10,
dusper N, Beard, Yema. Miss e i

T WANTED—21 H. P. Aluto ill‘lﬂf Ciay Enchsan, Ausdn,
Minn.

A COURSE I¥ MEMORY TRAINING, slsa bosk. “How io
Epeak In Pubdle'"  Nios be chea F. Herrlek, Colan

WANTEL TYIFEWRITER. See Typewarilers, Frosi.

mﬂ- BALE—Engine [aihe. I'H'Inil- By In., tekes 30 ;. Ielwein

C u:nllu.hhﬂl e Lo fut all siEe
thrl.'ll-l:h '.?IJ 1 I:HH dulzr H-'l A L. F. Girsmmea
eno

PATTERN-MAKEHS! [ l!‘ ba
téen apd core maklng asd molding,
& practiosl patiern maker I:II‘ :I'l."IT! mm-nr!.
pubilihed, ireais she siblect 1
eficiiva masnes than moal 'Ipnlu -Inh|

miz2 Illlﬂf'lhl-:ilﬂh-ﬂ- Fricn §1.00 pesipaid,
Twept., Chicago

SERTES OF ¥ LITHOGRAPHIC l[ﬂl‘.‘EI..!ﬂ—ﬂl;nhlh.lu. Anlamo-
bils, {Gas Engine. Steam Engine, Steam Turbine, VWireless Telbe-
graph and Dynesss Bl fxli lnches Al prhp ibese mb-
chines mro shown ass] mumBered Eo pérmespomd to printed h‘lg
names.  Price each 50 cents post or set of T, §3.00 'pnl1-|:|l|
Popuiar Mechasics Book Dept,. 313 W, Wummh gL, Ol

FLOUR AWD FEED MILLING MACHINERY

SPFRCIAL BARGAING IN BECOND HAND: AtlieiEon  Milla,
Burr My, Urushers. Corn Shellera, Fran Thesters, Duet Cellect-
o Purilers, Heels, Double, Bingle 1 asd 3-palr High Eoller
Mills, Sbeve Hollers, Reciirlsg Beperilors, Beourers, . Wkl
for Jdescriptiom and prices.  Bprout, Waldrem & Co.. o 0. Box
4586, Muney, Po

A bosk deroted fo ibe prine
Written By 1.
This wm.

BLACHEMITHB

O PALACKSMITHE ARE SCARCE and few I.u.n:llu.i thl
frude and ike hlscksmbibas most mlh iha l.m
pargeem &0 the safe blomer. Bur Tor's I1-'hndl F

and Welding &1 erent H.'m'.lr of eEeal solld, I.I1I1 dolag .|.1I :hl
T, pu!nl to B standasd

charls, Any Mll-h man I'I- ll'l-it mimsa good

b m-:ru.ﬂ -clnlﬂn Semd for Taluakle ssmples fres.,

TuF. Hdn.-lr, El'hl.-:l

CEWENT

IF YO0 WANT ibs hﬂ I:I:I'HEIELEI: ofi pE=enl afd eonireln
rensifsstion, aubicribe for Con I:?.-:I pement gnd
manthiy. Sampls oopy. _ 18 emh. ITI.J Iul:.u.:ll.hn. §l
Conenrle, 136 Newberey ELAER, Detrodr,
=

MANUFACTURING MACGHINERY
(S

EPRECIALTY WORK s sbeet meia] for Inventors amsd manss
farturers—Lile wmh—m:nrunrn:. Submi your epecifcstions—
Foisma  quaniiiles mrm serviee.  Eentucky
Slamping Co., Tent, 87, l.:lrrl-'lll. ¥,

PINCITES, HTE!H TOOLE, MODELE sod ezperimental work

Ln Bl l=lrmars

Terentlana el Light mapufaciordng sollelied.
e mnd Tonl Weshks 11BN Maskhe, Denver, Colo,

WE MAKE MODELR af any «escrelpthon, alse fools, e spd

press work,  Mamufacturers of patens ardebes.  Bend for free
talglogoe &f Model Supplit  The Plerés NMeBel Warks, 2405
Marea Are, Chieags, TIL

CLEVELAND SPECIALTY & MANUFAUTURING CO.. Clese-
lend. Ohs. Mamufeeturers of waier moiors, t-nl-, ing mas=
chings, migid Wisdere Inrenitong dereloped. T articliv
13 orler

THON, BRASSE AND ALTMINTDM CASTINGS, Meal Special-
tlea,  Faiterns, Modele. Polishira FJlan: and Jepenning. Norh
l:"h!-rnpdl Tood Warks, Noeth Chieago, TIL

INVENTORS—WE BUILD MODELS. & espedmental work,
ht mEnufachar] dies apd tools. O, Schoars & Co.. 133
L ry B, New York

FOR BALE

SIGNAL FIRE ALARM BOXES for Btreel Bervien, Japanesd
rid, dusi prgfl cass with spring lock, complets with the moes
I:Iﬂz'r.l:;l-snd h{ﬂmﬂﬂ.ﬁrmem Just ks mew, Sizs 6 x 13
I nchies. il 9 appereius sold cheap fo Elght @
Cogmon Flecirle Co.. 134 Liberty Strest, New Yerk

TBLOT MACHINES | EHI-'_i.F, ll klnds: geng 1'|:|r Bst.  FElevirds
Plasos, $70; Portdsns, #4907 fMn Gum Msesines, EE0: Flks
wanted.  Jamea MelCusker Amusement Ceoo, 200-1% N, 8=k Bt.,
Fhila, Fz,

1911 PRATT MOTORCYCLE complete, with
ensting new F2I5: sell fer F1E6.,  Ona
ffLy T'ﬁlH'!. will u-l.l For 25,

Hox 431, Fareks. IIL

BLEiLd HUBKIR CYILINIER Frinting Press, §950.  Eaiy
paymeie Huarler, 117 N. Flfth &F, Chieags.

T TIPEWRITERE EVERY MAKE: #4 Up: time: ment  mpplbes,
al.n meinF epeles; phesograplm,  Kndghls, 214 19th, St Lools,

I,

WiLl: BELL TW(# AMERICAN Hox Ball Bowling Allers, OF
ft. lomg. ocest B30k WEI aell beth for §1800, Groeer Kortonle,
4553 Warner Road. Clevelgnd. ddhia, .

HIGNAL FIRE ALARM BOXEE, fof siree? service, japamned
pidd, ibEsl=piegnl ciss With apeing leck, momplete with most peefect
and best made mechanleme just ke mes.  Blre 182283 Snckbed,
Regieler 7500 appaesiud ssdd chead d0 righf weser.  Elevira
Mefor Pargains. Steie slse and and we ghall guote at=
ireetdvely. Jeb lot, ebasud 1-Bd hp, slther carent, I'lTrf-H cnndl-
ton, £5.90, Cosmea Elecirie Company, 134 Tibarty Sirec, ""I .

MOVING PLHCTUURE MACHINE ll':ll“'l"ll"l."'l.'—i"nr Il.qh ll:;hqm.
Wrlte qulck. Mapchkine |8 complete and was used Budi g week—
L. Worden, BE Ceape B, (Dahkssk, WL

FOR BaLE—40 T, . Bgeingheld
narls, $4.50 ench F. O, B Plalmriew,
view. Temas

STEATIGUM. TYFEWHITEHR COVERR, fBs, S0
T may anfler "Typewrifiem,™  Atckdenn,

TO WHILESALERE amd trade Im genaral

R4 HarE magnals,
== phnon 'l'.II‘.'I:I.
Jarab Weitsteln, ‘:'.:I.ui’l‘liwt

Hifliea cemgplize wllh layos
Wilbert Feterson. Flain-

Ees what

Wa IE‘H“ Infrndun-

new patemied artleles an the markei Blll'ld :I'ur Hf L]
and alss Tor extalegue of writera, Molo ":T“I.Ii
Lea] Instruments, efe. ALl ] Co., I'II Hl'l.ﬂ'."'l

RENEW IFRY CFLL: BATTERIEE: XNo fake. Uorl 1z each,
Twa Il'lnl!i-;ﬁ.l formsilas, 16e each or Bath, @Se. Lo M. Kechel

Wihlbesa L=, 'H-':Il
markin=s, §id H.

filclars flm, 1 feat:

18 HAl
Tarle, Walertewn, L]

SALE OR EXCHANEGE

WANTED HE:I:“E';HT‘I-H.A.'-TI.'II ATTOMORILE In exchnnge fae
T, B Puent Moo 028358 Detschabds Fel alide aml Garment
Ewmpporter or $403 pamh. Wele Arthue C. Davls. Box 353, Mul-
ey, Fli.

i CTLINDEH OFIMEE Lo ENGINE, L'r:Enm Areiylenn
wolding outfle 8n =611 oe m‘;';:ln for shaper, miling maching
slF eompressor, metnrevels, Hiillingswnrih, Teinbeck. Ta.
TFOR BALE—Stromberg Cerbuselior, Hambler Redlator new. will
tride for Crlmder record Phomograph,.  Johs Whiilsr, @lbsan,
Tmwa.

WHAT TER GOT T EWAPT Thomas K, Pullls,
221 Chesinut 8%, Bt Louls, Mo, .

FOR BALE OR EXCHANGE-=Complets Aloving Fleture Ma-

“For What.

ehlng Oiddl.  Mever been umsl, What da you offer or whal ham
mn for tradef  Tilamond of sufomobile prefermed, Lo Wordif.,
EE Cekpe Bi, Osfboaly, Wi,

THALE O EXCHANOE—Fine Ausirian  Manikchier IGide  for
typewriter. Harry M0, 4530 Sr, Ferdlpasd, 8t Louks, Ao
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PFATENTE FOR BALE

FOR BALE—U. 8. Patent Aviomails ndveriising elecirle ma-
ghime—rery large dally predd, with small bnvestment of money.
4. Bardiesd, Il.] CGarflell Flare, Cindnnati, Obl.

Wik \'..ILI'A.B\.III; Pﬂ.mf‘i an Fyi-glass rn||||||L|||i-|I Eillzh
Rirphm, Cenesen, Mich,

A GULHY INYERTMENT—AN absolube succesa! AN ausm=aiie,
machinloal dear kneb, LiF &lafm, Hest saalil order ardcie
E! A, Brlicvhle, 525§ M, aln ®E,, =2prizgileld, Yags

PigE =all,  Patent Neo PIETT. adiustable phaving lerosh.
Tum of 1he handde adluscs brush 13 soy Engtl desired; very
plpde 04 chimp te manpfacure Addes Bex 485, Camilin,
Arkinzas,

FOR SALE by E. E. Maare, Alididbzpart, Obbe. palent clghts
4 WlHenl eie, Mo 335318, “'Ili_l.__th.l. I affereds

TFOR SalbE—Patent enimbiielios 19rm moll-shly. I d. Bel-
gium, Franee and Germany, B G Marke Lo, S,

AILE VO T OF WOHRK or disspilafel wilk your presenl
socupaibon.  Hend sy sdrestlscment.  Fupe DL

FOE S4L h—!-mm. s mnd 1I wgiil poenl Tor manufesiurlig &
Bral clyms houschedd artlcle profits,  Ovep S000GE bl
Adidress. H. E Enlght, BIL'IH-I:G.“I.EI- Mk,

VALIARLE PATENT RECENTLY I83UEDF for bullding bellow
walls in solld cononele, oalright, or oomiredling Eulecesl
for caplial ro mossfecture T, Bl Kolght, Wesitown. 1.

ALl STEEN III'BI:-L.]-: aBl 1|i||IIh|| Hrasierd. New, needed
In eveey schoal  Mapufesturer can double Invesisenl. T O
Bawnden, Conway, Ark _

MEWKLL, FARTAL DEFTH of Ink ibmopheat gse.  Simplessl
eonsirpetion.  Fer sale outelght, of o popaliy.  Bex 93, Nelson,
Hebibsh (C2lo:nhbia,

PFATENTE

FIXT: OEFP POR YOURRELF whal & lnvenl and lonw o prds
fect 1 My book. UDnvenfors’ Unlviesd Educator,'s covers ha
muiter frem A to 5. Price, Fl.  Postage free.  MEomev peturnaed
If et siden Mhin @ellelactory. F. QR Dlaerdeli, G651 Ouray BHIE.
Washimgtom, [K O,

PATEXTS BUILID» FORTUNES FORE TYOU., Our free boak-
Es dpll how, what 0 Breil, amd Bew Lo cliogss an albEem
Peeak bank anil other references. Al huelsess sirictly confsSeniia
Writo today., I Swift & Co., BIT Sevenih 8L, Washinglon, IV T, (&

FOR $1 YOU CAN O0WN a ﬂt‘.l.l:ﬂ!' thﬂ.l: o my paient Numt=sr
Fll'ﬁ BRd: 4% prefii in sapufaciu-ing eml sale  EBoella fee
Bamipbe, J0g, J. H, MNemwll. 1402 Gubksnetle 8, dsgists,

U:h
HEND FOR FEEE WHMELET,  All Atout Patents anid Thelr
;:'Ll:rl-'ll:' Hhepherd & CEmptell. 508 Vietor Dlg, Washdngian,

!’JL-'!I'H."-:'I'AHLH TOEAS WANTEL = A PFer 4T bicaikea.
Richard T, Owen, 90 drwen Bidg., Washe D G 0
FATENT BODKES MAILEDY FEEE—howing 108 mochindoal
saiemenly Eveluable o Jnvemiors aml  meckdnici—apd  elling
what 15 qulistable, bW 1o oblain patent or parizer, hew to sell,
&2, Frew om request. Chas E. Brack, 701 Elghih 8t.,. Wash-
Imgten. v ©.
PATEXTS WITHOUT ADVANCE ATTORNEY'2 FEE=, =l
;h:l-:-lhrur free repmat,  [%soks free,  Fuller & Fuller. YWashlng-
an. I

WE =ELL PATEXTH, Establlshid 1en peais.  To ey or hivlsg
ope o sl welle Charlea A, Seold Co, 00 Granite Rk,
Rochester, M, T,

MODELY made Tor inventors. Low prices.  Howard Memmrman,
Tawsom, M.

INVESNTOHRS—Send céey af weur [fend, #r., asd we will
wetul eomiracts auatlin h| |'|ur l':r!nl'l nffer 1n :p\-rrll,'t nur Fn-
em, Atkamike m Lanz Hranrk, N

PATENT YOI IHF.'-H. nn_ UnNTHITEETY ﬂl:1l:r. Heazanahle.
Ibest melerences.  Bepsd for fres beok. Willsmson & Willlamson,
1385 Arck 50, Phlledelphie. Pu.

PATENTS SRCTRED—Hepsrts on petentabdlliy, waldiiy and
Isfrinpement, Patent sulfs rondueied. . L. Fasker, ex-emamlser
FPatent Offles. 210 G B, Waskington, Ik o

FATINT ATTORNEYE

= —=
g —

INVEXRTOIEE—T :rmuru best pfm-zellng palenla, Tesderaso
ratms, froe Indormadisn glven, easy DAFmesds 1f desbred.  Addeess,

Iseniamin_ Boman, Fark Row Eul]-dll Mg Wiels

FATENTE PROCITEED AND I'UEnITI‘I'EI.T BOLTF IF ke Qe
haa mecH; sl countries; smidsfled cblests Tl rifervmcri; a
wmad inventlon progerdy protocted by palesi should  preve very
prafitalide to che Ewentor; proticlt your bosiness apadnst  odimn-
polfiien By patentlng anr new manufaciart, process, [onnals,
ar narticie assoclat with It eapliellee your Kleas: perfect,
E!Ilrlt an] markel your ek hleaes sl skeich 1aday; bBook Toes

Banders, Crilly Rullding, Chicagn, 111

FATENTH. iyl akilch &r medel for free ndylee on paient-
illljlll.lli' H‘Jl:n:w‘t;llln 1I|.I.11_|'I. Tq.'b-uul: "nplmes.” Mo patem. nn
pa¥, n Folan J. o, petenl ald o 111% F
Hi., 'H-'nh:lnm-:m- Iy, i, ' e R

"J'.!.TEH‘I’H AN} FATENT POss10ILITIES™ a '.'ng.'u:
treadlser senil fove upon request: full of valueble end Inbervstlng
Infermation ; tells what 1o inweml ass] whets Lo sell |2 'l:'l.'rll..u -
day, H. BE. HIN, ‘I]E MGl Bodlding, Washingfom, T

F-lTP'."-'T “l".ﬂ.T T INVERT.—It mur b= waluakis, '\I'rll;u
mi, Mo afbemeyr's feo wetkl gatent is sllbowsl.  Estwh, 1982, "Ins
manlara Oulde” Free. akllm 10, Egugh, 581 Loan & Trus
g, Washinglon, Lk 1%

B e i e P e — T E— —— A o ...
e - e e T T T A e e e e i ST e A i i g

IDEAR HATVE AMADE FORTINES. Om megoest T will send
my “Togemior's Pocket Companion™  telkin IJI:II' IO T FOUR
bl 1s greatest mivandape,  I'elent  seok Foe  Ihelurnesd.
Wil btefay. Wm. N, Hoack, Je, 2 ][lIL'HIu'I.L EBllg., Wiash-
Ington, 1. O

FATESTRE SECUKED or Fee lelurnnl.  Hand skeigh for Fres
Expert Hearch amd Hepart ga o paiemdabillity. Books oo Inven-
Lip=a and patemiz asd peference book sest frec.  Jokn B, Dufa
& .. .1 Wﬁlhln.l:lnn I,

FPATENTARLE IDEAR WANTED—Semd for 3 Tres  Dooks,
Nichard B, wen. 30 Owen Mdg,. Washisgton, D O

THE FPATENTOME dells nll  abowt peike aid e po gl
fhemi. Frw on seguest, Faabllshoad BRES, .l.nﬂn-m k& Hom,
Patent Sslictiors, 727 4@ Srreet, Washingiom, 1. €,

T PROTECT TOUR IFEAS. Inn-ml:lr & Frimer Tre Fres seaanch
nnil eontingent feei Mila fendns & o, |“_-|'I|:|I.r\. 13684, 0985
¥ Be., Washington; 353 h{ﬂ.]ﬂnurt nik., 1_'I'|||_-.|||||:|,. Gq.nl:q:lﬂﬂ
by Fankers Hogisier,

ITMINELTANT MOTICE—Read my page mid on page 1168 Adwver-
lI|I.n|: Hevibin of ikl mopazles, ulnll-.n i Eunu. irademaris,

Apivlal efer mulelned kn the ad. R YVrosman, Palent
I-lmr. Washingion, I, .

PATENT BIHEER on Hew ds (deln and Sdl Pateads, oontein-
juf exbaustbee Enfarmation on thess sibjeces, @ik 08 mechenl
cul morements, modled fres om reguest, P, Go Ineterlch &

ny. £00 Omray Pllg., Washingom, . €.

AEND POBE FREE BOOKELET, Al alsit Palenls and ihels
coet, Shepherd & Camptell. $00A ¥iclor BEe, Washingon, T, 0,

"MONEY IN PATENTS™ dells ik bruth absat fhe  sub-
Jimt, It frem & ineentors,  Woelle iodey, Eermen A, Phillips
1141 L, T. Wdr. Washingion, . €,

PFATENTRE OF VALUE—=Frempi asd ¢flcient service. No mis-
Ieadlng Iedduecsienia Experi In Mechonles, Hook of Advice and
tarent Diffics Mules free, Clements & Clemeste, Palesi Ablscners,
TH Ooloracds Widg,, Washinglon, Ih, O, o

KO ATTORXEY'S fess untll '|:-I.1E'T|1 nallowed, Free search IEE
bralis.  Fuller & Fulker. Washingom, I €

FATENTH GHTAINED hy cosifetesl a8d  rellible aftemEf.
Pepsanial |||:EE.1HH. #iree te each cllenl  Communbeaiions seks
eanfddentisl, wep Peasonible, A, W. FPoose, Ream 3004,
18% T ael i s, "'a"ﬂ Warck Cliyx

PATENTSH,  Advice free. 30 years” experlence. Send for book.
Edpgar Tale & O, 24F Breadway, N, Y.

PFATEXNTA—HERREERT JENNER, :|:|.-|trr|.1. glinrmey i Mikliins
leal nnﬂ't g F. Bi, Washiss %, esiatllshed 1HEL T
mekes examination end :tp-url.l.l! [ l1-rnL can e had
sl nnd:l,j whit i wilj coal  Baod for cle

©, L PAREER, Fatenl Altorney, I:I-:uu.ln- 1. d. Pabe
Offlee, #1646 =L pahliiglem, D . Indmtor's Bandbon
'l"r:llrll'ﬂn.:. E:nlnlllnl amd Helling Inicsibeas™ el Prée UDOR
1}

FPATENTS THAT PROTECT and vay, Advice and bogks fﬂ'ﬂ
Euiea reasonehle—HIghest  references; besi  resulis, 'I-'Fxtm
Colemas, Fatemt Loawyes, #28 F. Br, N. W., Washingon, I ﬂ.

REAL ESTATE AND FARM LANDS

IRRICATED FRUTT LAND B35, ARfalfs land BEOE per mere.
pear btown amd  cremmeTr, Fa=yp lerna, Wrire for  booklee.
Hiasta Lanl Compeng. Anderson, Blasta Coo, Cal

APLENDIDF siock ralsing propesiibem.  Sowihwest corner oorner
fzark -Euuu-l:- M, EOP acres, 0% cultltatlon. ralses fne oorn.
mild winteme, Good  boildiegs, uslmiled fren conge, 88,000

S0E Fh:l-lll:h Elgiih 8., Warsy, Texis,

BELL I:l"1l|:|'|l. MOPERTY QUICKLY for cpah, e matiep whens
lozated, E‘l Blg commisainnps, Ii"n'lill.ll’-lTl free.  Heal
Fklllil E.l]-:ll‘ull‘l i, Ik B, Linedln. MNebs,

TII[H'I"I' CENTE A l:'..l'l' will make smu indegendent. Tulsa,
Ok, I3 ibe famest-growing own In the new #ixie. Heam af
Mldssnnleeiit DIl &l Cas Fledd: B000 peres of f0il. We 090
Bt pilliban o Gredler T‘ulll—]’l.lhmllhl :Htl‘llln. Wa will =l
TH4E I:lri- lota on fkme—ng Inkeresk, Cam yms mve 30 o dax?
I wrlie u=.  The Rosemont Helzhts Co, III i s
hul1|||n|-. Kanaa Cliy, Mo,

Filg P-.'I.I'..E Big bargain; % Impeowed farme on Basge lake: B0
s, L paper shell pecam. trees: well adaptiod to Lrucklsg
mnl nnru:l crops, For partloslars wrils owoers, T, 8, Mo-
Manus, Walds. Fla

MONEY-MAKING FALLMS throwghout 13 stakes: great vard-
eir, slze and price,  Btoek, {ools asd crogs Inelsdel wiilh masp
to salide edlabe gilekly. Aammolth Llisciared ealabagie No, 54
freee . A Siroal, Sfatlom 5043, 47 West MEh Strest, New
Tork iy,

FOR IMMEDIATE BALE TWO LOTH  Holllster, Mbsauri's
Aummer remorl. Yalues doablind 15 sear lh aid £100,  Cagh ar
iorme. Trrnler. Madel Thy Goods, Springfieid. Ma.

FARM, TIE AUCKES, 3% acres o culbesatlon, balance simbee.
Gond  buliMin Orchard. plenty water. % mile 1o statlon: neas
erhaal.  §, M, Monrsa, Pirk ﬁ!rL]H.p;I, Whea Do, Texns,

RAECGAIN! ANDREWR COUNTY, 3,006 acre ranch, spdoul-
furall, rglar, Sne eolonlzadian, Jepes & Willlamsem, UOflesss.
rﬂH

]"ﬁll?l'lﬂ [ INETALLMENT, & per

Ealanee, Weito for pastieslars, Tha
Hh. Kanead, 734 Kaisas af,

WANRTED—MEN Tidf BECOME INDEPENDENT PARMERS bn
Ei#lom North Carollga, The “Natlin's Gerden St Leads far
Inrga profity an small capdial., Wrike for booklet, ©. Yan Leuren,
EI2 Bauthem Br. Wiklmington. N, .

TMPORTANT TO RFAL ESTATE MEN—Sell Peoan orcharnds an

viry manthly paymenis.  Propsalilen sppeallng and sales caslly
made  Literal commlsslons  Notlong Iﬂthind Co., Flordla, Ala.

nere down, ferms te sulk
Home Bulkler, Ta-
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Ilms FARMAE FREE—Offielal 113-pags book *'Vesant
Lanks' duﬂuﬂ- lra BEEN hamﬁ‘:n in A%

B, How mumd Free, raine dand s bt
u F'rice :-:n: m#ni Webl Pub, Ca., Eepi. 285,

H'I:I'i!' A TIEI:‘.T.I!E FARM Bn Loulslana. Our farms are rich,
tém  gears.  §I5 per

land. Won't pesd ferliliess
— r Eallread ihroagh . mmarhy markeld.

g‘ paymemie. For partlcalars, wribe enesse Lumber
., bem 186, Geneses, la

HL'T.I!«'.E r.l-Tt!-l'l:':II} gl‘["ﬂIITHI_THITT In I..ﬁl.u.llln:. ﬂmn!-lﬂmhﬂf
wpleniia i?ﬂ.“pd.ll"l‘l.ﬂ wilh naiural forage. I.H'up'u IIIEH.mTEIIII
reasonable,  Address, O H. MoNie, H.nl'md Lll.

GAMES AND EHTEITA'I HFHTS

THICKE, MALGDCAL _ﬂ.]"["..ll’l...l'l'l'“.'gl AND AUPFLIES==Ami-
teurs suppllipd as well as the dreat Poofesslonals, Easy, laterest-

ipr amil enbertalndng,  Amopes sl aslonkd pour Pdends.  Large
iMustrated eatalopue of ciever fricks for ke pocked, parler aml
Theplers. B-mu. naw,

alige, pebow len cenli.  Biy from real Maghs
mtﬁntﬂ:.ﬂlllmﬁd g5, Chicaps. TIL

ART OF VENTRILOGUISM, nine famly gamis, (ftees bricha;
|II.!'|:|-|- The. B B Jomes, Esleigh, . .

20 MAGIC TRICKS and Secrets of ¥ m1-'r'.|] ulmmn expossd, all
1, Ih:Irl.htrlhn-l:h.. 148 Contral Av, HE, ., Mknn,

E.hf:EDﬂ-nﬂum powder, 1de. LeHay "ﬁ'lll 787 Pear, Tead-
Ing. Penn,

WIGH, MARKE-UPs, REARDE, e, calalog |
Bwing, Deeatur. II.L-" * e

I'erey B

LEARN YENTRILAMIUIEM at home
M. Balley. Box 212, St Pawl, Minn

OikkF FURELES wide great plessure. Dlusteacid Hsr feme
Atwater, Skith rﬂmlwu!trlll.iwl_lrl. Wan.

MAGIE ARILOPMLANE TRICE, 1%, Caislogue includsd. Bailey.
Bex 213, At Paal Mumn. o o e
MAGIC-BEVLL, shines in dark, 10 eenta, Klen, 1195 Broasd-
Wiy, New York,
140 THIC with dlneetlai (g 4T .
Broaiway, New Tork - rents

PLAYH, VYAUDEVILLE Sketches, ].Immlul.un Drialogoes,
‘Minstrd Material. Jokes, IecHations, Tableaws. Drills,

leal Meces. Entertalnmenis for all cocasions. Make-up Coods,

Large catklog free. T B Demisop & o, Degd, 10, Chicagn

Paribcularas for siamp.

Bamberg, 1193

You 'l“.‘ul..‘:ul!% A MAGICTIAN; u-“w ihows: minu
MONEY. oW,  Seml stamp. Eu_ F-1115,
Madisn, Wi,

NEW AND NOVEL JOEES—Q B aimpls
& child ean rgerale them, Spllt dum (Losk what

‘re cetm io ihe tabdn cloiRi10. 3, Hed Hob mu&m
[ 1] Etﬂ nIIII' flocr In ey (] ll;i:lu.mz ’I‘ e
pemseil by ﬁlﬂr Friesclal. 4 Hlst of
som mad Moiher i3 :ru,E:r.m:. Inlﬁ:; e nu[- feend
Upes Eis 'Mhmn]mumuu.m rlln-ﬁ.l.
R A e
¢ Mlechanles Boak Dwpt., 11 il.'nhlnnu:l Hi., Chleagn,

RARE COINS AND STAMPS

BI;}EE‘MD 1‘llll'_l:l'lt R&RE IMATE IB-:":!- QUARTEER 320 0% !-u; E
[ (T3 i prtikum Bundireds  of
B oIl mcewy oo betore LR, ipl eend T eata at

for our MNew [Dusraced Cols Value Bosk) alse 427, II; |:|
faruss, ©, F, Clarks L'-l. Colin Dealers, Thepl 1

FULL: BRARREL LOTS well assseisd
whibe-lined French apd Ocrman  ecoking
any adidress dieset from faciory for §3: cookboelk fops,
with order. K Bwasey & O, l'url:l.-lu-d. Mo

CUT ¥l (A8 BlILlLE 20 o Db por ecnl whib
(PiA CGevermor, Albach 10 Fourself,

Hawpm cost ke fisl month.
FPrice $1 prepakl.  Cireul [ Boeug Epeelalty Supply Ca.,
Hﬂrr: Keaanes, TIL ae b e Sl

IFEEERLESS AUTEMATIC DRAFT EEGULATION. puis on
draft while yoik slivg, losunm wsnn bouss when you arise.  Prien,
Write for cleeular B Liberal discount 1o sgpents, 4,

Lawdia, 451 Charloife Bt Laneaster. Fi

K.

CihER L'!.IIJP EIUEY AT HOMME I|r|u|,||.i1.| Enstrucideoms, Al
neciznry infurmylion Hl maks an tidmg dlsh with & chirm
all i own, e le eoln will 1=rlhl Ia |.H:lu1nl|-|:| e you. Henry
Moy, 'lh:rJJ:I mary. I.nul.l.nl..

.h'I'I'.i-L‘E THE VICTORE FURNACE TENDER i uu- heatlng

dress §n & progerly wermed house.  Now §4 comglete,
W:'lu- fnr Ieratyre, W, K. Cozine, I'.I-Imrmﬂ-h M. Y.

DIIXE “"FRUIT VIOUR,” Kalune's Arbk fic himdth  and
bty F'l-l-lrh glollidous, lasaiben, upbuilding, the meiorel fosd
apdbdede dlgestlve allmenis.  Ong Jag, Ge) theem fams, §2
R J.lr'rl:rﬂld. Literatum free,  Sdewart Food Company, 1853
HesuTiiy Chibe: o

1IE&'L'I'I'JFLI'I..- ANTH-CRAFTE LAMPE—Ampons can meke thmn
llll.zg" Al amdl wokd, 08 JdislEra.  Dheipensieg G
&I plats 'I:vuk of knsirucilons,  Prics e  posipald.
Jur Mlechanlea Bosk Diept, Chlesgo.
MaHE TOUR 'I:I'PT."«I H:IB:H.I]'IH FUBXITURE &t the minlimis
Furis 1 l:;.“i:! HI ﬂ.ﬂiﬂhllr..&.l.ui'ﬂ ) 1:|:|ul ltll.
L bW Dby M

15 ﬂlﬂ'ﬂl.l'lt [l ]hulf dimenslonm warking drawlsgs =nd I!.I.'I‘
lopes of finisbed ariicies. Frics 50 sents eaeh or §1.00 fag lh
1.'I'u valumes, peatpald,  Popalar Alechinles Book Depl, Chlemge.

Al WORK AN ETTHING—A M- handbook Ter &FE

sllghily damaged

H.I!'l:lul.l'lIl.l-i,.
1%

Unlversal

rr.ull r:"u-.rlbm I.-:IJll::ﬂI&u 10 maks & [T of usefal :gg
OFEI RN T 1 as eak eels, asie-crills  jewelrs,
Soe paipald.  Fapular Meckumica look Depd,. Chicigo.

= ——

FOR MEN

IUST PATENTED—The hoko-3e Suspender Bell. Dogd away
with siisgeeidard, Instantly stlached to imside of ulmhnﬂ. In-
visible,  Afiusiable.  Trousers cam't  Caag  dewn'  dor ﬁ.lrl:
“erawld pp"t No pressurg over Uhe ll'.ldmﬂ-. 1o demand by m
ehanles amd mdll workess a3 well aa By aflce .|.rul :prd'uﬂﬁutl
miTe  Agetde pan sell prein pum ouk of fen,  SHemd S0c Ter sam-
le Bl amd derms do agemis.  Momey back i nol sailsfaeiory.

wliamn Helt o, Hohlnms, T,

PHST ENIVEIE 1N THE MOIRSISGE, Do in s elee warm
, Dow Tae oply B0 Ask us how! V., E Coslipe, (GElovers-
vilbe, X, ¥.
HAFETY HRAZOR BLADES RESHARIENEDN 3the sach,
HiLuchiz, MEch

Loe,  Dberesdt Cwibery Co,, 31 Mlomeess, Therradt,

mnu:,:-;su_h:l:;ﬂ LIGHTER s pospald 10 any sender
upon recelpt of Bie.  The Lowo Noweliy O, AT laws arn, Chis

cafin, ]:I-rbl. i dA. o
II!H HHI.UHHE—!M Hig mlher for e of ouF Nleatles
;s any pipe. A, 2 Mankls & Co. Aleeassdela, Vi

tule nil»
B B e o, T ML S
hetls and does, as (dressy as m::fl I:h.

Hiar

las, mary, slate and

-, Bl] pleis Hardsome .

i 0 ey vack T Windme Spectaty o, 193 etk
Windses Hr., Eeading. Pa. I

Ml‘miml nl._ﬁ:l-m .ﬂ.r:‘lﬂl.lhl I.H e H}‘;
1ka h ks h. wisorian.  Hefid h.l.l.ﬂ
l.'nrln %lnmmmm Co., 154 Shelby 8r, Deteolk,
Mich.
NUEBIZ

= ———— 1

FHER STAMI'S—3 differemt Scoden I;E'Imﬂ", ar & diferent
Costa. Elea, of b Eﬁmu Tunls, stampr Ksls, lisis of free pre-
ebr,, for 3o postage.  Flne approvels. W O

& Oy, Glaston hur_l. Cioiin,

ﬂflm—ﬂnﬂmﬂqut "Bmt:hl.l.:- At “1. af five, 13 A=k for
Cukif.

Eow price lisf,  Fres.  Pocle. Al

200 DIFFERENT EI'.&.H:F‘E- l'l'|:|:|:|:| :lJ.I the -urln],
wents.  List frea W m-_h:}l’uum
B'l'lm 1M ALY, DIFFEREXT. FREE, FPosiage Ie. :Inn-

E ‘Huaker E1I.III.D i, ':I'l:-]h‘lﬂl. Ok,
FREE—HU PﬂEE['EN E]'..!.m Incduiling Tucks ].|.|-|:|.|',|.
Gupdedoaps, Cangs, 'l-l'l:ln.m &nd_ Tripall., Hema de I:lu:m]:-l:l
wﬂlﬂt T-Hi'lhﬂ'l'ﬂ Biamp Co,, Pelmersion Head, Soribses,

COINS—20 INFFEILENT foreipn 230, 5 Contederals state bill,
ﬁlmil ﬁ:lrﬂmt- . E. stemps, Ze. F, L, Toupal Co., Chiesps

Iﬂr I'FTH"IFM‘—"JI' I:HJ'I'.IIJ UNITED' ETATEE ATAMPR, 215,
286 Orleana, Dwrodt, Michigsn.

ETAMPH—130 Ch llt-l".,il Iina
mm.a..nmulﬁ." s ditienhis il le, 3 Fal-

FOR 'I‘HE HOME

FURE ma‘rm W&.TRH- .&I.-'I'i".ﬂ.ﬂl Aglomatle Filtis far {ds-

=

karms. ot dust Enally attach
Mn  mlileriss ﬁhl- ly in I:I.rhi I:: l'!uu'gmr
1,80, Catalog free Agents wanied, Automatie Filter
To., Teleds, Helo

IF Wil WARNT the lifest obweef mmiiiks ame] & Dellif  assofl-
ment for lees maney ihan  elsewbere. wrile for sur oatalog
II?:--I.u|.|h:|'-..:I.Iu-l.--. House, 300 Weat Ave.. Norwalk, Comn.

]I'IHII GRADE HIII‘:I-.‘.T AU, vl ;.ml Tnetcumentel. &
sample copbes pastpald. i3 I:ﬂ il L3 thousanid.  Agenlas
léuill.lhlhl:lunﬁtlh at b -l'_.hlum Slusle o, BFL] Moneoe Ave.,
Lhieaps. ML

PFOFITLARE MUSIC—=CHIMER, hlu' Insirumental hit; Hoses and
You. Iels of Sgoon, ibe emch, 8 for She poipabd.  Wholessls
Popular Catsl to FoL. Mo Pubiishers, :I.'Iq'nl. ihin,

WY SHENT I!I.'I:I'H.Iﬂ TOU WaANT, = matier whens pubdlshed,

* r:glr Kl Dl: u copy posfpaid, Wills Wordwanl & Co,
:IISI! B

RAG-TIME m:.'m rm'l-'Trh} TAUGHT BY MATL Tk free
Chebstenses, 521 Wesiern Av.. CBicagn,

WORDE TO TOUN MUSIC: Musle 1= yoar wonls.  Armange-
ments, Assistanece s Publleatlon: Bwbmit masuseripis for femsa,
Evany & Kvams, 200 Tth Awe, M. ¥,

FIANOS AND MUSICAL INSTRUMERTS

BARGATN —

WEIE ##l] my redice slock of new Falison aimd YVieiae
Fhonograpks aid Hemnls st sacriflced prices.  Brand pew, E,
¥. Hahi, Tkanlag, T

BTRADIVARIUS VIOLIN for ot
i :I.lhu BH’I.I‘ Slamlis. Haude 5 Roseilale, Kansss,
' m.‘u'n.“’" B OPiY OUMer Tato knd DODAINF

nh A

Hrid II'IhIHﬂlIE.

E & ilver . Eh—':
Gea, Chapmam,
7 I:‘I:I AV w, 1L

T Ezerdlent  eweet
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FRINTING

——
“ENGHAVOTYPED' STATHEXENY Is ihe latest form of sli-
Elonery lar pasiboulac :-ph. peligg x poesfint lmbhadon of sfesl
dis slamzdng £ Clafford 1. Seae. 0l
Bnowfleks Bldg. Toledo. 'l.!'th.l. .
OxK HIUNDRED TAS8Y BUSINESS TARDS for OF cents,
Fiettbng oprda 35 penis pec hisdned. Bﬂn posipald 10 sy ad-
dreas. _ A, Brung & Op, Sandusky,

e E."il.ll:l.lﬂ-'hl.r HTYLE vialilng r.l.'r-:H ﬁ-':' 25 mateheads, 2%
movelopes and 23 basiness cards dde.  Ketter, Bux 112 3, Tippe-

ganew Cloy, |:||I|It .

Gl LETTEE HEADE wnd 504 enrelopes For $E50,
Printing Cn., £ T, Kinm o I..nll:ll. Rl

PFRINTING INES .l.l:l,l' color 10e  Ibronsges. cards. iFpe. el
Amareur Irimiers,  EE Dlarrson, Chicags

sl XXX 6k EMVELOPES, or 4 19 Letterheads, 180 'I.IJIIJ.
#L.76. Bmith Supply. Wankesan, I8,

0. E.

TI-LEI"J'L-'I-I"II'II—THE ONLY THADE fhat Is net ovesdane Wi
ufflefal festructors for the Western Ualin h 6 mn
lllll:rlll Cendral Hablroad Co. Makn EHnos -Im. siatlon  agemis”
course [ We can pecurs a lmmﬂ'hﬂi
Ihiy can sarn §55 o $25 pf monlth wikile
Higla your sge, Jones Beheal -n!‘hlilrihh_l'. B:f. :|: a.g m
=Bt Chlseo.

TELEGRAFPHY TAUGHT QUICKLY =Wl mdi‘l‘lq]”—l'm
ators in demanid—Pealibng  secupal—Teakn  [Mepatohe

Wireimas Siatlon—=Auilon Apeey, Catalop Tres. :El.-:up '.hrJ
Selined, Bz 3, Latason, Pa - Estabtisnsd |5 e

TELEGRAPAT—30ORSE AND WIRELES

||1I‘I-'d|:-l.1-lll-|:l ] i 3
.ﬂ.%ﬂ I.I.I?:II.IIJEH-L!' lLl-. ill.ﬂ:l

FI'I'II:IdH whuﬂ-nndtlm—mm.llm anlatid. I_In- hwu-u h!lr

Mﬂllﬂt"

—miy be  eamed. age]  aldeat m—uhuuhu )
TRAM. o m et J(HEL 6, coarses  alen
Catala free. I Telagraph & II||'|,:|I Insefnute, 15zh

EL.. ¥elparales, Ind.

DMITATION TYIPEWLITTEX LETTEES our spsclally :I-I:ll]'[l..
hsading blsek, bidy purple. gond ond peper. £ dmlck delivery,
Al other pranling.  Hamples e 1..'|.l:||]:l'i Printecy, Hairrdssabung,
.

“TELEFHONE ].'llm'l'l:ll'l-'r—l"l.tl any telephone. Ay guaniiy
'l'“h adrert able prices. Hample [ Clfoed

Frega, 20 Eas Zlst, New Yook,
L0 ENVELGPFES—O% good gualdy priafed o onbed, BL)

B0, die, =pall lols, pestpeld, 366 Ble, kv 382, Ocher prinklng
it bowest prices.  Bamples freee Overlend Toress, Dept. dl. B
paer, Conm

FRINTING 1M NOTEHEADS, 108 Exrelopes and 10} Cands
BEarly iledl L& yolir afdes! nraum,. fl. Eumpk stamp.
Tnirs Wub. Co. Dept. M. Unfesdale T,

PIINTING OUTFITS B 51 uwp  Pristess' supplles.  Bargabn
list I Popular Jkargsins. Itichlend, B

PRINTING PRESZES, Type and Supplles.  Insirucios  book
mnd patmlogse frew Lo AL Carmll & Ce, LB W, Waklagion

Bs., Chloago,

'.I"I"-PE'I'FI'I'I"EHE

—_
GREAT l"!'.li'.l.R.l.I-l""E SALE OF TVIFEWRITERS 19 reducs

mock.  lmn's miss (ks lrprariler
ity. Alnnessta Typewrlier Exch., Minneapolle, Mlinn,

TELEGRAFPHY TAUGHT |n the shoriest possiblas tlme.  The
":'I:I1I1|-I'EII:III Awiomuily Transmilter nl:mh{r-ed. wiik stiEderd WEy
M wibert aperaier woOLLS Eump]ul TR T :]n-u.
Omnigraph Mg Ca.. 41 0. Coflemdl 8L, New uep'u

WIRELESS

e
B WL f.- Hl'!' THE BEET varlahle condonsr for bridgleg mec-
andary or lesss eouplers.  Tour arder for qng will brin ol 1|;|,u
best bBargain e cmp gt apyehers. Wm. J. ]I'ur\dneg 1“1
Caster 51, Chalsea, Mass,

WIRELERE TELEFNGNY by induslon for  smsleurs, bdes
pelsts,  drawings. siock-lst, complece dinastioza  for aessmBling
snd widng for operanbon; alss of Wirglesa Teleph %
Tndieiben.  Fosipald, G, Hemlt mesey onder of cale D?:
TR, 2420 %, Central Park Ave. {hleapo.

TI'ZIH.'ELIE.‘I- T:I:ET.'. Tk, &0 West 12440 51
Bamprisleg, cut prices.  Catalogue free

WIRELESS SET, Wom to Make—36- iI:-un took telllsg Baw Go
oamalnact gt Emall n%ul: ln. puifn IIJII:I le fee 1sinsmiitlsg four

Xew Yerk Cloy,

ar fire miles . poElpuabd.  Pogiler Slechapire Nock
e, Chilmgn. )

“hargakn counles’s appesiun- SAURIFICE complete BL10.00 wireloss oulfil for 85508, O, 0.
Heek, Raclie, Wis.

GEXNUINE TYPEWRITER BARGAINE, no mane whil miks,
will quote vom lowest prices sl saxiest fmrme,  Write for Big
bmepain I8 amul esalegue 17. L, J. Peabady, Z7E Devonshirs
Ed.. Beston.

TR l'u'_HUILL EIEEWHERE whim reu_can gel ow 13
wriiers from $10 to §13 lee= on asy make, Write for cur
hﬂ. gl |;|||r frm trinl ofer.  AJl Make Typeselier Exchange, 56

H. Deartom 8k, Chicagn. _
mhﬂ: N § HEMIXGTUN TVIEWRITENS, Ane condibee,
imenty dollite eseh. E. 1. Thompson, Andoves. O,

I AWANT Tik E"UH-HEE“"?-IJ wiiki pl.'l'l'-l:lnl whs are aboat to
buy & Bigh.grade iypewriier, snd objest 1e peping ik hlgh prbees
penerally maked by -.I.n-:ﬂ":ﬂur-r.g J.11I| alpre.  Any inaks on &ps
%r::u Crialagoe, 1' valmable Information sent
A F _|l.lrI||n|'|n. 1] 'H'qt !I:u: AL, -f:hdug_n.

REMINGTON TYFEWERITER., E1Z: Callgeaphs, $#5; Himsmmssnds,
Tost. [emsmoms. §14: Emith Drembiry asd Jewits, II!! {klirerra,
Uhdarweails, L. C. Smith a=zd HReyils, §25. Fifiesn ders" feee
trial asd rme wear's guarasied; den’t guechéise linfl]l you get eir
Ef. Harlemy Trpexrier Exchenge. Dept. P. ML, Nao I1T
%k 8L, New Tiosk Oy,

'I'IuPL‘I-'FHI'ﬂ."IL Illllhll"'--" for any make of machlpe. four Tar
‘!’. m%n' 'h'nn-lrnd Ouorenoeed.  Peerliss ERibtan

7T Wit . Cly,

STENOGRAFHER must h'll. ||r|.' Remlinglan tipewriler, §E Aiss
Eing. 2330 Tth Awm, N T, Oy

HIFECIAL WHOLERALE FRICER, five dava frew brigl.  EEaml-
ard makes of ixpreriSers, mbulll.  Bemingon, Ollver. Undermood,
ehindes of 200 sk B0 da §15.  Aend for -:I1IHIE1.I-I- oo BE
Déarborm Tejpurariler Fzehange, !.‘hlllilld.uri Elll.i‘ Illl.:l:#.

ELECTRICAL

MANUFACTURE DRY BATTERTES FOR FROFIT, Our fer-
milas, secpEl preciidis arp wecbnd io nose,  No dffoulsy in ab-
tabning 80 pegpm mnd 1.5 volia, mnd Eher hold up.  $I0 brizgs
ikds walnable Infermatlon. Fard Co., Tad Bldg., ¢ Flains,
N, T.: Ballery Dhpt,

POt SALF—Ttastery Testers, 50c pack. while they last.  Ad-
dress Tha Pecgde's Supply Hease, Lick Box 11, Warren, B. L.

FORMTULA—Tn maks Baiterles for pem and Closed Crealis
Tgnltion, llghts, telegmph. etc. Thimy cents eoln.  Ralph Villess,
Cliford, Mass.

EI"&I'I-]'[ COTES TN PALTS—We repalr  rolbs. I:I:Illfuﬂ:‘tﬂ. o
for cleeulers.  Eleetrical Tesilng Oa,,

]'hthrt Flish Ldghis @b Tungsies Lamp and Batisry, B
Incs wipe, J1E5 pestpall.  Vest pocked, §1.1%  Extem  balierr.
. Your money Bark M mot swiisfaciory.  MeDowel] Construes
Uon o Aubures, Tnd.

ATAGE FLECTRICTIANS IN DEMAND, Poslilons at Hg
u'IIHrum= nmnlumlTlmn. 18 Idwl-ml.nl::EH 'i'bln'}ﬂ“mﬂ ® o His
eome & Staas Electriclan.™ posipa 1 uy, Thestm
37 IR Broadway, Denms, Colemlo,

-]

FORMULAS

STECIAL—HOWM TO COLOER asd fensl alefirie 15he globes I|1|;|
mdreoy albvering I'mru'ulnnm:llllil-'l.'r mld for & bolh for 230 Nad

T wani & Lypewriier, any make. any eondltlon,  Send Bample ol E""m b L
wriling, mn il morlal mamisirs, and e prios,  Jick Freset, FRRSIITLAR for pnJdildng, notking Best the best, 2o eache K.
Fargn, Dkln. F. Kuhn, Dumlep, 1.
ELEGANT l’lll:!ll"-lil-'l“l'I!'-‘ TYPFEWRITEIL EL% 'ash, ales Smith- NARE FORMULA—Axedn miks miney.  Address Ulsh Oo,
¥, Thelm, 4000 Terewel Rivd, Chiraps 1-I.I'|1 Kas

I'rlml.ir._
mrm-; ﬂi.H.l"ﬂﬂm ‘Writa, B2, for & syoane

deal. F. F. Kuhn, Fralap, TN, -
FIIGTT-FIAHER beok 15peiciler, minplite. Tankl, Plosbengh,

Tharkes ERlekiast,

OLIVER VISIRLE TYPEWHITER oheap.
Roule 3. Nossdabe, Kansms,
Fiik BAHGATN LI®T Guarisdss] Typneriiers, Fres
Trial tehend., 18F N, Ta Ealle. Chirmeo.

TYPEWRITERE—Fwsy kind an ::hu market. wriie 1|:ldl:r Tar

Tarmyin yem emer serunmsl. Bh [ ] @ on Tl
10 wp.  Feetcher Typewrlber Coo. 207 N, TilR 8r., 3t ]'.l:I'I:I M

TELEGRAPHY
e ——
LEARN TELEGEAPHT—MOREE AND WIRELEES T-EIE‘-
taphers waniml, beth sexes. for Cwireless'™ eorsmserclad
road aceouni Eew S-hotr law: salaries $14 to #30 um:- -.-!.l:
Iearmsbid, day o @vemlng! pesliioes assiioed lh'l.'l.ll'

a2
B'auﬂ'#u ph Srhonol, Ewgd, 1O, FI3 Fulian Steeet, 'BH:-H:
Irn, N Y. Iy eultarized iEIEﬂTl.J:l szhosd In New Tork state

T MONEY-MAEING PORMULAR. Bk form, 2. dsfhar
circiilars free.  Tlhelliss Company, 155 Bloginfeld !ll. Hutskir,
FOEMULA FOR AHAVING CREAM sl Alasage Cream will
pase thio pore foed biw.  Hind §1 Eaicelsdor Mg ©n,, 095 Tenth
5t Previdence, I,
DOEET ONE TEAR asd E 0 Foroulas, 49
Hanpld=, 5de

GUARANTEED FORMULAR far asyihlag, 85 am,, 3 far E
H. H. Dnuffeie M, E.. 4 Linpsbn Are |lm15.11 T

THREEE FIXE XEW FORMITLAS fac I:r|11r|'|lrr||1| phoine ta
waleh cases, chinaswane, sl nllll:l'lr;"ﬂ.-:- only 25, Ieal Mooy

Tiigest, firand

SMpkoers, 1% 18enenn, Atewnmcille
THHREE UEEFUL RECEIPTS, haw {g e Paki Parrdisr,
Olove Cleamer, atul Tonm Bhos Pollsh. only 2% for 6ll thres.  Tha

Spevinler Hrl:llnn i, 'Tfl.rp.rh il

HEMNIF s I:I'I'.‘.][FE- =Morgnn‘s Tsok of prer 0 valudids for-
ﬂlllln. tradle pevrels, ete.  The Mergwn Press, 17 Howird Placs,
#lan,
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1.2 RELIABLE TRADE AECHRETH, Technleal Formales, val-
wible rovipis movering Jrery branch of Indusiry—ehk TkEl collies-
Bom the resalt of & chemlsi's 20 years experimending and researchs
—mmplee b twa boske and  supplemenEsry  shesle  cantaining
many new ani Iate Iedosirlal trade-secoeis. Dok b0 be had elee-
whers kil worlh mapy dollars 5,255 formmilas senl Teg B pesrs

B, Liseomb 5[00er, Evak (hemleal Coo, Marietia,

GHI MAONET-MAKING PORMULAS, 16 &, H, Smlth, 15 Fi
Deartorn 1Bulldiee. Chivagn,

FORMULAS, BECHET PRICCESEEE, Reolpes fummdsbhed.  Awslin

Mg, Co, Cransies, T, L
B0k AECHET FORMULAR, 2%, Globe Co., EITII Lesvenmorib,
Dmaba, Xib.
e ——

HISCELLANEDUS

WE WIL GIVE o reral mall bor, fhe best asd  hand-
isedl Caliminkind SBoed] Hural 5ol Box made, Lo the Q00 person
llrn-l:llnr addrézses  of gurty oanvessing for petltlong for  Oow

]bl:lm'. Write ioday. Eeiuweky Siamplag Co, Theps. B
I.uqln.l!lh.
ANYONE. AH]"'.!-'EE-‘.HE. cam ke far own e or 1o sl
mindflelnre gl lallet goesds, SBend 2-enl gamp for st 100 peclpis,

e, Marwhs, Windsar, Ontario,
CHRTETAAS BLOCKS FUOIL COTLINLES,

B Busie]
fihka

CLEAN THE CLOCE YOURSELF. Hond cns dime for eperl
elockmakess slaipls mithad wlihout talilng aperd.  Addness Clock-
maker. M1 G4 5. E, Oelweln, la.

YOUR A PLACED in neacly fifty magaeines 7 meonths, § ois
pr wond, A, 2, Mzoklsn & Co,, Alegasddela, Vi

SPFECLAL, MIERDE RILYEHING, gpold, sllver, nlckel, whiia
melal plaiing. =ine cut process, Kzpliclt dnetructions. ANl Ter
8] cost mo 8%, W, Amderseh, 430 Bast 168th Street, New York.

T, % B ALL TAMPA OBLUGATIONS will b met eon b,
Let ma mow where kebier cam reach rou explaining all T rem
#eu Ghls write mee iminedisiely. K. K. B

.'l.'["["l-'\."'i':l'l'l'l‘f BALDONMEN, sic. 50 'eanwi Vemiling Mackines
are peandy mokezs  Prlee 316 wsed, 332580 new. Hebem DEesch-
brarr. CUeurcll Bluifs, Ta

BEOTHER— Aeellntally  dbeoveed  root will  cape  tobiceo
hahit, Glpdly mend garticulars F, Sinkes. Mohawk, Florlila,

ABRE YO I OF WORK or (ksmtlafal with Four pecsent

Lemd] $1 Tor “eearly
Sterllng Banliary Dleck o, Box P, Mi. Sierling,

WOW TO SEATRCH TYOUR OWN PATENT. complela Insrog-
tlong §L. Paient Co., 4230 Ashlamd Block, Chiemga,

W!-E-"[“'HIIF!} F?I’I- ?EI'THIEG-H‘ money making trade &e-
Telg EEChiEnes 1dF Named rEdkEs. Li h 5
Hargy kel !Iill: 483, Jamestown, N Y, ' “ e & A

e OXNLY §1 we will Inseri yoar 36-word adviotissment ¥
monika In 40 magagings and semd ¥oii eer munu making migu-
xine for one rrar. H. Late, .&FIII:I.IE iy,

__—.._.__,_

ﬂl\ﬂ}""ﬁﬂ BAE M per acre,  Resddl 10 for my “Oinseng Cul-
tiire,' glving full informaiion. prices of roats emd seeds for plast-
ing. W. N. Leag, Flomna, Ky,

WE BELL, ANYTHING for ypou om amall eommissben  bass
Fouare deallng sssured veir. F, P 'H;-pnn. Dhunkag, TIL

THEMICAT ANALYSE=R ASSAYH .'HIE'EDN"H'F'II"J.I. TE.!.T.Q
Inrestipasions enid mdvies, in gl rlltrnlml_ giisstbane. 22 FE OEEs
perhEnch. k Chemical Laborators. Trewon, New

METALIZED FLOWERE, Tnsivig, ele,. for Sewelrs.  Pleasant,
praftabkle empliyment. Hu'-:l slamp for feod semeple and bookbet.
I:" Hemisom. Blewarivills, Alins

I[H.l.]'.ln.l‘]l!-:g ANTF EYEFATIOUE caustd by glare of sonliaka
or artifdcial 1ighsd relleved by wearing Amber glases.  Oone dollas
per pale, Guaranbesd, I 5. Myers. 53 Norh fth B, Fhila., Ps

SUEPENIERE DONE AWAY WITIE—Head “Ad" of Kelams
Buspendir Bl under heading "Fes Mem'™  Apenls wanded in
"m_'__ﬂl:tm and offles.

FIRST CLARSY falihed Jdravings made
Estlmabes givin.
Trooklym

from  mough skelches,
Hendrickson & Howland, I3 Washingteon A,

LOOE—RBEAUTIFUL VIEYW of XN, Y. CHF &l momey malks

Ing knfarmation fer 3 FEI:II:II' stampa, Fen Levy. Dept. AR, 4T

10_Mukien lang M.
WE FIORNTEH BSUGGESTIONE to madersis  Lyrestors—not
:a::;u!mhrt:.h_lﬂlnli W.ﬂ.“l:!nﬂl“m .!.m:l u&mu]r:lf U cam nr|||l; "m wafe
1 n 1 Feas . ]ml’_
Hnll:l":;_ l.'ldﬂ:u IlIEL:II:I. H.d'mm:: - T & De,
In chia world

FYHRMA ALIINTUM MATTING—Ieat coverd
for aufossbile n|r|.|:h||1| bnkrds and fAoor beards. molor  Sost
fioard, ete,  Hand mplea and pambeulars  Aletallls Awin-
mabile Muttlng Oo. 3“] 1i 8t., Rl:q.lmu:tr M Y,

I WILL START TOU camsileg $4 dslly at bome In spare tlma,
Sllrering mirrors) B ciplial; send for fres 1n|l:r1.|r|:|-:m bz Bt
l;-rflrll glans of cpemtlon, . F, Reimend, Thepl, 508, Postos.

umn

PATENTE RECTRED—T, h

Parker, ex-examiner Pafend Ofos.

pezupatlon, Mead my adverilsement, 'age 14, Bl0 @ 8k, Waskingion, T, O
FREE, 0fp & word peia yoor sl En 100 magazlnes: ]lll: freo ——
W. IL Wilkinson, Eepi. A, Charlestown, AMaes TO0 LATE T CLAESIFY
REE WHAT WE SAYT under ““FPaimt™ Beadlsg, Solft, Ade

tamey, Washingioo

TATToOLNG MACEHINES—I. F.
ilnnall, Ohla,

Darter, 1008 Vine #t, Uin-

DIGEBRT ONE YEAR and 300 Balecisd Formobis, 25, [Hgpest,
'ﬂnlnl Faplda, h. —
PHESEIYE YOUN NAILS wilh my MNall F=amal, Price 25

Ca¥l E. W_ Weleame, Bex 22, Weatfleld, Mass.
:u:_r;:!:.ir.\'l_;- POWDER Sgmple otide, ide. Bozx j0d, Narwlch,

ETART THE NEW YEAR RIGHT, dGalp & lbslependant ln-
eime 1n the mopofacuring mall-order business siamed in Four
pam home.  Begin small, walch it grew. 1 fusslih correct nelkas
ble muEnufeeturisg formulss, imade peoreta and ekl Infesmation
predded Por puceieg im gny Hioe, Foed ediles on any chimbeal quiss-
tlon @¢ meanufaciuring diMcoelly. 1% yemre aperence. Writa -
day, [Lasrombe Milker, care FErack Chemieal Coo, Masleitn, Oeor-
Ela.

A CARFENTER wiih The New [Packhill Plich Gauge—en a
@guird—can maik rood-framing quicker ibam the bess experl can
—wmlibaui k. Thel's de@nlte Complite ool fer aBy  plicl—af
hundrels=—in 5 minutes. Any hip = 7 seconds.  Sieel nickelsd,
Ulpequalled for & dlidp geuge Bent prepald for $1.0 Moner
returned 1f Gange 15, Jofm I"arkhill, Mechestes, hllnssssin,

BEATE THEM ALL: The only nonleaiable, oDesobleitsble.
manclngatis Foustain Pen, absolunely new, gosd ax eny §Ldd
fountein pesm on the market. and ml o eache  Tostage prepaid,
Adldress, Wrlke-&way Coempany, oiils, Bl

[HEN"T FAY THE FRINTEIL rl.'n'l.':' liwss, Emboss Four own
piaitemery with Initlal of namie My kided dteel-idbe Lol em-
poasic dies perfert work.  This high-grade useful pecessliy sold
it & meassnabie préee, ean e parrbel In the pockel. Bam Em-
bl Bpacimen sheeis and my lberal offer for slamp,  Ineestl-
gpate, Masey E, MUler, Marbelia, Georgie

TRIKEAR, JFKERRE, PUZELESR, TLLUSIOXN
Proket Trick Free.  Ilusirabed Catalog includ
Magle Twpo., LO=ET0 Wesr Hih Bi., New Yok

AXYBODY CAN MAKE GOOD CUTS with my slmple o
ebrhing proema: Dries, §l: specimens and pastbeulars for slamp
T. M. Ty, Pox M. Windfall, Ind

RAIZBFE GINSENG—EL per fi. of ground;
Write, CGilnsreg Gardéns, Sheberpam, Wia

Foreltles—Magin
il B2 slampi.

i aore,  BEO 0D

e

WANTED ONE 000D MAN In esch lown to iake orders for
min'n fulloring: beantiful eixdes; very low prices) orders coma
masy: high cliss. pormanent business: foe profis: EL0 a
ani up: pd oIy oF erporosds Eedsded. e ahlp on ApmroTa
wapriss prepald, asd guamntes pecfect il Wolle for fres II.ITI'|:III
autft and In=ide price on =it for Foursed. Banner Talloring ¢
Diept. 311, Chieago.

J304.00 ANNUALLY frem Pecan and Fruil Groes,  Basy (ems,
Campany cubiiratea,  Fgll information.  Samia Boss Grove Oo.,
Mireingham, Al

FUEPENTERE IMVNE AWAY WITH—Hoad
er Ml under hmading “For Men's
erery Toclory asd aflo:.

MEITIVELY HEST RIREONS, thres, §1.18, & what I ssy

under *“Typeuriiems.'™  Atchison,
WRITE U8 FOR ANY KIND of a slgn, Istbers and flgurem.
. Alhrlght

Encless 4o En siamps for our (P M.} Catklopse, st
Blgn Co., Ine., Munebes, Tmdd,

Matchless Pocket Ligh ter

Durable and

“ad of Rokinid
dgrmis wanisd In

A periect Tghter. Qoouples pn more :;-.:-H.
wate M tha ket than & pengil. 1ur|Lrp:rrn
wh.hr:nt-:t ©o every smoker, hurier, fder-

= EaE, anll amricmohl bt

"'“E’u::" Sak od | T |
Fuarante plated snd
-ﬂm reluaded. Sank mnds af
'ESJ\![H with pod Flerkit

I:|IB|. mudiﬂﬂ- maberial

SEH]I.LERHFE.EI}-,DEH-E.&EIIH' Building, Chicago

BEOTHER —Acebientally dlscorered 7ot will  oure  fohasen
hahlg, Gladly send pEeifoulacs. P Bokes, Slosawk. Florlda.

“TEXTIGIM™ TYPEWRITER COVERS, fine. Mo S what I
aay under “CTypewrlierd”  Abeh .

DRAFTEMERN—INKWASIL, for removing black Ink drom tme-

Ing rleh whikaut lﬂuu. Bample twenty oomie - Inkwash, Haz
15, Wilminglem.

3.000 GUMMED LABELS
SITE.1x 2 INCHES, PRINTED TG ORDER AND

POSTPAID. SEND FOR CATALOG.
WILLIAM KOEHL C0. JAMESTOWHN,M.Y.
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: N, __r..i:t'-\.-t'__r"—... oy
A 4. . ADVANCE OF THE GRAND ARMY | . i
NAPDLEGH"S name [l more pages in the world's solemn history than that of any other mortal.

The advance of his Grand Army inte Bussia is the tarmng poitl in bis career and marks the beginning of his down-

fall. The picture shown herewith from Ridpath’s history, the original of which was displayed at the Warkd®s Fair at
Chicage, magks bar ane event out of thousands which are fully described nnd slbusteated b the workd-Cammoes pibbcation,

Ridpath’s History of the World

THE PUBLISHER"S FAILURE PLACED IN OUR HANDS for sale the entire EDITION of this
Monumenital Waork, Brand New, beautiinlly boond in ball mrorocce,.  We oller the remaining sets

At LESS than even DAMAGED SETS were ever sold

We will name our price only in direct letters to those sendin
12 the Coupon below, Tear off the Coupon, write name and address plainly, an
mail to us now before vou forget it. Dr. Ridpath is dead, his work isdone, but
hia widow derfves her fivcoma [rom i Blstory, and to print our price heoadeast, for the
gake of more guickly selling these few sets, would chuse grear injury (o future sales.

Six Thousand Years of History

Ridpath takes vou back to the dawn of history long
before the Pyvramids of Egypt were built; down
threugh the romantic troubled fimes of Chaldea's grandeur
and Azsyria's magnificence; of Babvlonia's wealth and luxury;
of Greek and Roman splendor; of Mohammedan culture and Rl ¢
refinement ; of French elegance and British power, to % IS
the dawn of yesterday. He covers every race, every [io il .
nation, every time and holds vou spelibound by its
wonderful elogquence.  MNothing more interesting,
absorbing and inspiring was ever written.

Ridpath’s Graphic Style

Ridpath’s enviable position as a
historian is due to his wonderfully
beautiful style, a style no other historian has
ever equalled. He pictures the great histor-
ical events as though they were h ning
before your eyes; he carries yoiu with him to
see the battles of old; to meet kings and queens
and warriara: to 8l Is the Roman Senate; oo march
against Saladin and hia dark-skinned followess: to
zail the soathern seas with Drake: o circumnavi-
Fﬂll’." the globe with hlagelan: te watch that thin
e of Grock spearmen work havoc with the Persian
Ferdes= an the weld of Marathon ; to know Mapoleon
as vou know Roosevell, Ho comblaes akbsorbng
interest with supreme reliability, and makes the
harses of history real living men and women, and
about them be weaves the nse and fall of empires in
such a_fascinating st¥le that history becomes s
abscrhingty interesting &8 the greatest of Hetson,

WESTERN NEWSPAPER ASSOCIATION :
CHICAGOD Sl T AELEES

£

14 Hi, FEARRARY 5T,
CHICAGO, ILL.
Pleerms madl, whiheout o d=

i, amm e pRges of Hie

Hhraey af 1hir Warll, I

et gt ol Mapoleon, (s

Eligale=1h, Hocrares, Cwaar  anid

Shiakenproire, imap o Chira gnd Tamas.

darren ol Pagasia Canal, #1v,, ared eyl

feom Al jrartienlars of vour apeclal afler

Fepular Mechanies realere
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“*HELP

Highland Park College

D Matnas, lowak

e L Enler
WANTED o
Time
Railway Mail Clerks frallem a0
Internal Revenue Employees - Smdeals
Custom House Examiners & Clerks o ol e ; By o Anmally
Examinations Everywhere Soen ettt e UL e S L W )
Dver SHH Positions 'Will Be Filled SCHOH)LS in the counry feady 1o coma
COURSES OFFERED
48009910 $18002° aYear : , CIVIL, ELECTRICAL AND MECHANIGAL ENGINEER-

1

G COUVRSES. Standard courses are ofersd in Civil, Electrical and
Mechanfcal Fngineering,  Spevial oppormnicy o ofered ber making up
wark ox For takinga oomplers cotitie peeparilony to the standand Eagine
sertng Courisi. wimh Bom the I<pinchy comes in preparalony
counee.  Sor our hew Faginrering Catlogoe

e L One Year Electrieal Er!tﬁ.nrl-_t Caurss
neY eas [Telephtne Enginearing Coorse
ik | 18 rame | L SHORT i One Year Sieam Engineering Course
M ET 'ou-ﬂTl.‘.lIM'!flnr- 11 ”C|Il.l] e -"'ll Wia COUPON COURSES i One Year Machinises' and Awmamobile Courss
i amw] clatied o -||| SN BELOW | §. Dina Year Course bn Mechanioal Dirawing
w, Anydelay n y | Tt falir commean scheal educaifon b all Bias s repaieed Ty emmane o
e 4 much it }HAHHUHH"'I:TEETIEHTE i 1“1:&“"m Imaielmll-nulune? ical m-‘} ii-t mmilr-l e -!::-r
el lor Depl 5 104, R HE . L. L a&veE imied Slifalion b B #5€ TEir wiy Cloar T Ik i
abon ! ! . | cempleie Eagineering Cerarse. The Machinists® Cocrse ia sapeciay prac-
i directd | tizal. The aow mackire shops are tie ot complese mmr il in can-
We I-"n"par: g FHIFIH il T o " nection with any Fnplaseiag Schol in fhe Unlied Giases,
Ll Obimin, Them, serisa far Fre SPECIAL COURSES
ming far b Ll B CielEdl L TRACTION ENGINEERING. This b the moat comnpleie course
s II'IL'!'I.:I"H iz Tractios Engineexing +fferal Tp any Engincering Sehool tethe countsy.
Agiwia bail Ciek (9050 W gidlh) ..., [ofess Fafles [PREN b 1500 It ey 1= covmpleted in thres mooths. Stodenis are sopks bow 20 make a3l
. Fearetioy Clrk 539w frim} . T inkinal Fevens L5066 1n F1000 srpacm on enpmek as well oo hedle then.  Hour tmucsion sngines wad
... Feoimiioy Carrier [ 9500 45 1700 Sl=agripbii LYREN be 5100 dor meprrimenial purpsas.
... Bura| Mal Caesier | £330 5§ 160 Cinik b7 S Bwmils 1L GASOLINE AND AUTOMORBILE COURSES. Thess ooursed
.. Bmigne 500 i gERDDD ety & Waakegis 1430 s 1004 iy be compiried in thres mooths. They are sxcesdingly praczical.

Cnmpieta Chaufirur pracsics, Jurt a kuir comiman schoel edecation s adl
ghast b mipcammang o ember,

Aarer. s irenraanees DIE E FARM BLACEKSMITHING, FPARM CARFEMTRY,
Lpa dhaa dedfere pueid i . TR oo ind e, Mentiog oirks In which you ars Inlersibed,  Addu,

0. H. LONGWELL; Pres., Des Moines, Ia.
——
CORNET FREELE! ““ﬁ"‘“ﬁ‘!“‘;nﬁ?. e wit

T il O
I}HE o fl:pf::.l; IF""‘I_ -!:"uh:::“:ﬁlm :::- Lln.::mm;m_h::t
stenment ik T
ese ra es i gl LU B o TS

0 Mualeal H Boston, Mass.

LS ) L e D THRT
Electricity, Plumbing, Bricklaying, || rosrmie & Eonian Saion i fouriine s anteciis

mmuruhm-lm mm!hud..

Mechanical Drawing, Painting & Dec- :*m::r s Benkon Blael L FREET  enco
orating, and Moving Picture Operating MUS ] EISSOHS FRE "Wrie Taday

|:1 Klv b he i bow tn lagrn to play Plana, dr-
You can leam these trades easily and quickly by the ll“1- Winlin, “"l"-""“"- vir, Feginners or advanced papile,
Covpe (Fracticall Method, Big demand for men in these fram School of Mosic, ¥ Lakeside Bldg., Chicago Il
trades all over the cobites, ﬁlmdrhd: af our graduates —

ATENDWELTOINE iE AN ILLUSTHATOR
[roeny 55,00 o by mnil bow to daw for mage-
£H00 per I.ll:l:i': i ] Besspapers.
Many are in Sead bor Catalog
Business for
themaelves,
making big
MMey,

Al imetroe- i &t Home—EBy Mad
tion is indivil- : T = T ,.fn'“f;""" nmﬁn—
wal and given 5 e : - ?“':l
by expeTie in . ; ¥ ol enpinesm, Mars man h-HI"ldl"l. I:lIJrr- Varan
these trades. i poaizlerm. Vil cxn knnmlmtpnlhn'll || l!llﬂ'l'll-llu
Only g few 1.8 Inl-l-lllu
momthe re- i st R '!..,'.-,.F.b'.'ﬁl.".«.'{ium o]

th L rarw aCEaleria

Our Home ::::.lT:rEII: nﬂ'.ld, ARTMERT OF SicitALLING. 491 Cags 10 AR
ing expenses can be earned while attending  schond,
Actual wvurk takes place of beoks, Tools and materials Fhe Best Book for Baginners
furnished FREE. a I hai.'i: fml:sl. :1:||.1||:|r|1er|.t nl’sarl.:.rtr.ud.me =
schop] in ll‘II:"-'l'fClr' — gEClOsIve g A FA50, KR u
tailding.  Write me teday for EIH]:.]:. Nustrated catalog Frice 50
giving full particulars, L. COOKE, Director l Praﬂﬂﬂﬂl nﬂ urse in Pastpaid

COYNE NATIONAL TRABE SCHOOLS | | | wa. rwaa  Mechanical Drawing
104 E Illinols St CHICAGD, TLL. J

w Comid b Chicags, the Busiesf Oty in tha Worlsd & POPULAR MECHANICS BOOK DEPT.
318 W. Washingion 5t., Chicagn

Pleaae Mention Mopular Weckandes
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et :Me Show You How o Earn
$3:000 1 °10,000 a Year

\ m

@ i Real Estate Business
AN NO CAPITAL NECESSARY

' 1f yon are ambitions to better your condition —1f you want to establish
i soursalf In & splendid paylog business requlring o eapitnl—send me your

l pame and address and [will mall you—~free—n velunbla 62-poge prospecioe
explalning our eystom ol money-making, without interfering with yoor

present oecupation. "We have perfected & thoroughly praciical 8Glemm

; tife method of teaching by mail the
N Real Estate, Brokerage and
L]
o AR Insurance Business
o -~ _ Under our plan, we tench these blg money-making branches.
J ; When youare thoroughly qualified to make o sucgoss of the business,
: We appeint you

N Special Representative

) |
|. | Thia plves you & chance to identify yourscl! with the oldest [iali |
I lnpgest Co-operative Heal Estate and Drokerage Company in Amarica-
| . Iy our system you can—if yea wil—ba mpking money 1o o fow weeks
“f without eonflleting in any way with your regular work. Our Co-opar-

i ative Deopartment will give yoo more choles, salable proparty to hamdle
| | i than any oiler concern in the world, Bo the sconer ¥ou investignts
i pur plnn, the sooner oo will got your oams o0 your own real sgtate
I ) pizns nod be ready for business,

4 H. JIE.|1CE. 'F'rn.--.:1'|{l:'=|l.
Valuable Commercial Law Course Free

To each of our representatives wo nlso give n thorongh course in come- e
merelal law withoug cost. The instraction is indispen=ible to aoy ;
man who wantd Lo make his way in the business world, Wa
peReh you, Ires, everyihing you meed to koow to suooessfully
meet Togal problems that may arise o any businesn trang-
pobion. And we also furnish you free legnl advice whenever
you raquire ik )

Send For This Book Now

Onr Tig ¢2-Pags Fres Prospectas will prove of groak imtopeal wed
peal valns ko anvons, hot it s of vital imporianes b aflleo smplogis, Salegs
men, agiiate, oleTkd, solleitors amid cibers whi aFe Emhbithma 10 enter the
reslms of betder things im bosipess. Thia book im an inspleation o tha
Imdiferent, & spur to Uk lagesrd, and & ptimul=s to the mmbitiose 1%

dnela with the prest peolblems of husineas, aod poiots tha aEly Burs way ¥ N
the pomplite mastory of Rasl Faiptn, Brolerars and [nsuranon, thees of EDUPU
the most profitabls beanches of molorn baelnseas, which have Ebds many The Int tional Realty

miltisnalres ned bronght great prosperliy W fous of thooaands of sativa,
gnergekic men &ll over the land.

MAIL THE COUPON TODAY

Don™ procrastinate. Act!  Anythisg thet §s werth doine ia warth
ﬂﬁwn“l’- Essolve to pemd fof tkls WE free BE\‘II-L’I. and popsd far
ie nipw, while the matker 13 befome yom. “1H 1t tomernew '™ hns
been the prave of connilsEa good intenilens. I do I8 teday " s she solbd
ok en which to build the only sndoring seconki.

Juat ellp the eoupom. B I8 ook, skge and pend todsy. By relura BEall

will peosive fres tho invalusbls book, which to thousanda of amblilons men
roved Bhe koby thal cpene the door of greal schlevemunls in business.

T ERNATIONAL REALTY CORPORATION, | asressovociisricmmm
2136 Manhation Building, Chicago

Pleaee Werdion Populor Mechanics

Corporation,
7156 Mashettan Bailding, Chicage

Please send me, by return mail,
woisr b 62-page FreeProspeciua
and oblige.

P s caannnmesrmi ndimararensddsanny
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Leﬁspn
Number 1

A sall
4l LleHFREE'
Many a man, now & Doctor uf"““x

‘earnin £5,000, yesa $10,000
B jrmrﬂtracun his start i::.

B
=
B

even %16,

life direct to this book, Lesson No, 1—
They all paid for it—YOTU get it FREE.

95% of the people around you are re sick,
More and more of them every day are
. learning of the wonderful results of Chiropractie—the
soicmee o SOMENGT AL Hnﬂmpl Mo siurgeon's knkfel
Thmddmuﬂmunnilr hiropraciic and stands
i them handsoens o
gtmdﬁmﬂ: for Chiroprattora from more than
1064} cities where eertain inegmea of $5,000 to F15,000
await eompetent graduatas.
J. V. Markwrll, & Lmn'll'la La Chiroprastor recently
wrale LAs "uln. the exact amount I have taken
in gince opamin :ln;' offioe, just sevemtesn buai-
noas days.' " | wa: where 18 there anotker profes=
Biog where the il returns &Fd 20 Frest or so surel
How, are Fou g tolot & two=cemt stamp stand
between you and chancs M#ﬂ- Fouar I“.ﬂ- llil.
lifs at our sxpense? Stop right now—write I
this frae legssn.,
PALMER SCHOOL OF CORRESFPONDEMNCE
CHIAGPARASTIC FoudTain HEAD

DEPT. P. M. DAVENPORT. 8. U. 5. A,

ar eer An Automobile FREE &2

W want honest, sober voung men in every
county to learn &b Bome Lo repaic, ran, and
to teach others, then
gell the COEY “FLYER,”
a b eylinder 50 H. P, 1?&3&-—
enger Aubomobi e —
orld's Beest Value,"™ ‘I'-"r:h;:
I'ur full particualars how yaud
can ®get oné free — address

C A COEY'S

E[ZH{IﬂL OF MOTORING

20, T424-90 Michlgas hre,
CHIGAGD, ILL.

BE A DETECTIVE

Eam from $150.00 to H3I00.00
rmanth i teavel over the workd., Wrile
C.T. LU '“'l'l]-. LEMY Soarriit Bldg., Kansas Cliy, Mo,

EE AN ELECTRIC METERMAN

The rapid introduction of ebectricity is creating
hﬂdrﬂh-:-fmnmhﬂm each year, Instros
msents and Meters are used wherever Electneily
is used.  Trained men muost be had to main
tain these Instruments and Meters.

Metermen Earn $900-$1800 a Year

(e pevirae mﬂﬂ.ﬂlirmfurlpwhnnuhhmm Frac-
reramard-

b Taciing i

[~ 8
v.r*mmﬁ o FREE bosskle
—thllbm.rlmumuwﬁ:.ud
horw we ddatsl ous

Carre'apanr}:rm Schoal
100 1 5t I'!-I..]h- FLWIJT“'I

LEARN Ano'wun"
AUTOMOBILES

EARN BIG MONEY IN
AUTOMOBILE BIJSIHESS

as @ chauffeur, repairma

salesman. Work pleasant, I:1L-|:
demand fortrained men.

chances for starting I:II:I|:|;|-
=, mobile liverbes, agéncies,
taxicab and repair coms
panies. Learn the auto-
, mobile—every part, and
its mechanical operation
thoroughly and  practl-
:a]il_'rl:nia.fu'h' WE]-;B-.'H'I.‘JIH
today lor our imberesting
tru:{llui and learn about
the tremendows oppors
funiticss evervwhers  in
this new business and our excellent course of iraining.

KANSAS CITY AUTOMOBILE SCHOOL

(Conducted by CLIFF HOGAN)
(Largest and Bast Eguipped Aotesoble Schos] o Amaricok)

2139 E. 15th Street, Kansas City, Mo.

LEAR

Hy Mail. Splendid Mositlons Open

Great possibilities, Easy to learn in a few weeks
h{ aur ur-.w_ualed methnds,  Small cost, easy pavments,

bocks and materials FREE. DMention coirse and
wWrile Lo me y for particulars, P, Susirrion, Pres,

MICHICAN BusmE&E INSTITUTE g &)

Eslamarss. HMich.

LEARN AT HOME

TELEGRAPHY
BDOHKEEPING
or SHORTHAND

Bookkeeping Salesmanship Shorihand
" Hrowan's 15 1he larpest amd MOST SPMCCESSFUL system of
privile commerdlal schmsds in e workd - —CH1caGo TRINDNL

W opdmimsined ches bast pradtfon in 20 cities wheee siir Collepes are.
T Llur.'l i Poitian A% B0ddl il '.'.llll:.l.'klll Menton coarse o
preder wod weile lsSay for MALE Hotee Stody ook and 8211 particulass,

EEOWH'S HOME STODY SCHOOL, 205 Brown Bz, PEOKLA, [LL.

BE A BANKER

Tanrn n profession g o Tew months thnt will glea
an mtuzuling and ndepesidenee the mEt of sour
i.lrg, Mo malter wherto yod live oF whak your
ogvapation wr'mll u'IHh. :.-.I-u by mail, Na Ir|.|.|l||-
fiesd 0F professicn ollers BSEEF opportonifien
[dgar &, Mizre Tha work I8 plesssnt, honrs shari, sslnry goosd
hlhar of Comre Eneilorsed by leading hanker. Yery low cost, BHY
paymisnia  Wreile today for t"l'l-1-\l.|l.'l|]'..
AHERICAY RCHODL OF RAAKING, 10% Beleas Elig, Columbne Okis

o STAMMER

Antead no siammodng echoal H1 Fuil FEt My 11'rn| FREE

bemsks gmd gpecial e, Largrees lm_ I‘.l:il.il.hl:-:II EI s wnrid
eu e by mad el mechad. W rse boda

Wo o hecer Sohel kr Sarsied, B, hf 'H-rlrE.. Milraaes, 'l'll

BE AN ENGRAVER

LEALN AT HOME E.'J].l-""‘ g28 ﬁu SFOWEEHLY. Wa
ire personnl instrociiona and fornish necessary tenls FREE
Ji_.mm. rensonnble, Complebs partlealars by mall,

Chicago Engraving Schesl, Depl. 20, 110 W, Chicsgo Ave,, Chicage
ADVIGE 5
Big  organitaon can heip soa

PR BIDAT POE REAUTIFOLLY 1'r.:|..1:|mn11r BOGE FRER

NATIONAL BUREAU OF ADYICE AND EBUCATION, 527 Ashiand Bleck, CHICAGO

Tnfarmatbon and counse] on Aoy
swhpert mndiac Lhe wnik. N0 WGt ier
what rom wanl o kBnw, B0 motter
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EARN A SPLENDID SALARY

fi oHIr 51 |I||| III\. B ||-\.|'."|| ]!I_i- I"\.-ri;.“u]

e mechanic, =aléxmin or chanttenr. § hous
7 azlaries, Complete tranis
jrein repain LY gl drivl ||.
wwd peasons ble

Sl Povedingy Foer e falogee apid fef oF produebea

CLEVELAND AUTOMORILE SCHOOL, 2341 Esclid Awe,, CLEVELAND, 0.

Couwrsn Endorscd By Bomj, Hnlnnl.
Fros,of Uniled Statos M
ar liomm = &

rn1|.5|'_r|.1.'|'n.- Mty Bavll et
EEqybEfa L T i e s hodlay —lgm,

1] Fi nicece | of pedo
e ".-ur:mnut-u

mo o el A&
Ypii can b exacily whil
i, whyr =ok gou P

iz
‘Racecees Throuwsh
abecdtaly FREE, ML'I\.HI

E FILANK D. FOLLANSBEE, 7157 Yale Am., Chicage

WANTED-MEN

mre 43 Firemen, Brakesen, Elesirio HMator-
T|'|-.|| 'IT:|.|1'| Pll ters Giwlieadl, I.-|ulr:d' ok b
w208 g $L500 & e I EEpEnensy Nebis

500 ll::-r-. Wanted, Encloe si Lt AL "'|
|_,| ||| Hlank and Book, State positzon.
INTERNATIONAL RAILWAY CORR INSTITUTE
et 35 Indianapsdi=, Imidiana

LEARN WATCHMAKING

:I'Eme’l’]-ﬁl"{lnlEbl.E lllﬂll_{.rl:ll'l'll'll'-'tﬂﬂt mien ﬂl“'l}"ll it demand.

We teach it thoroughly in as many months ns it formerly took

wears.  Loes away with tediouos apumﬂ:mﬂhﬂ Mﬁ'ﬁﬂ'

earned while studying. Poesitions secured rcata

5t. Louis Watchmaking School, 5t. Louis, I'rlu.
entifie Talking™

STAM MEH Seyfemitd
e — girect o Che podot.

Stop Eumrnr-nnu
Wiite ML HATFIELD, 1463 Geest 51 QAKLANT. CALIF,

—a treatiseon ' "S-

AT HOME
SMALL COST
Send today 2c stamp for particulars and prool.

0. A. SMITH, Room D 34, 523 Bigelow St, PEORIA, ILL

W T-;nm,-.l-n. Vou by Mail to Be s I}-ut-nr-ud'
Chirepractic --Il'-;'.':.. vodd bo emrm E5, E 2. yoar
i reaksig demas # k. Pl preciice from
piarl meiped, A 1 ok aromwded. Emily
nn a |_||||r|.|: 1rl.rnlld pl bama with oar lesons and
'A. Tl jad wy Boe Erma oo l:--rl:l.n i Laarn Chi
1 full lsdormation s 40 spesisl ofer,
SOHGOL 6F GCHIRDPRAOTIO
dg., Bib W, Madlssn Higy Chinags, DL

MEN WANTED!

BOONTF MEX—H o 40 vears oMl wanied gf opce WG
Rl.—.u:!l.l Railway Matarmen el Uaesdnriars in every 20000,
fefice Ll scssaniy, 'ermaaser amplovmenl, bo
:.h"lf- Weite Immediately {or Apolicacian Hlank., No
colored smen hienl. Alilress Mansere Fmplayment

Pepartmeat; Hosm i% Dweight Hldp. BEassss Cior, Ha.

AUTO ANSWERS

FREE FOR EXAMINATION

ATe VAL LTEE NS ztezl im ||'.II--II'||.I:|:.||.':|? If
car, let ns send yiouw l.l|. SV days fI'EB
trial —without depos —'I||. [T

312 page illusin |I|| mamwent, {"I‘ll:l.'lll'.‘d
“*AUDELS ANSWERS ON ALUTOMOBILES.™
Tt &5 impossible o get the greatest efli-
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NEN WANTED

Everywhere In Automobile Business
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LEARN T0 BE A WATCHMAKER

BRADLEY POLYTECHNIC INSTITUTE
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RN $100T0$200 A MONTH
Be a Railroad MdIl I

Hold the throttle of & i
Locomotive, travel 20000
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I WANT MEN

Like YOLI, Whoe Want to Make

$3’000 A Year, or More

We nesd g pood, live man right o in yours
territory 1o handle real estate deals Tor us
Mo experiencs ar capita] necsssary.  We will
tn:.'l.-.-.h_ viou the BEeal Estate ]:'ll.lsinzj;s, then
appoink you our representatove o yoip
focality. Easy work ; large profits. Write for freo hook,
MORDEN LAND & LOAN CO.
406 Palnce Bidg, MINMEAPOLLS, MINN

| LAW

STUDY AT HOME

We Make Your Home a University

ey T EE——

Gradunte eorrespondence 5|I.'||‘|-|:'||.|'\;c hald highest
records and are most successful in passing bar cxam-
axiang, - Leadikg home slody Bw oodirse fn Amrrlca—remenieead
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Legally Trained Men Achieve Greatest Success
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PIANO TUNING PAYS

Yau can learn at home by devoting vour spare
moments to the study of our correspondence system.

It i= n profession that ca I be converted into momey il
time or place in the cihvilized world =t an howr's notice

([ahY

& |'||-|;"'\-\.'i'|"'\-| LIS
Eu.r srm:luam cam 55 to 510 per day the vear rouns.

THE TUME

free a Tone-a-Phande, also a working model of a
adern, Upright Actlon, and the necessary toais

e s
full- r-Iazn:tl. !
ench pupil.
ll||- womlerizl lmremeln, the Tune-i-Phane, gives 1= eni® aumber of
Eaxwin thak ghaoll Goenr B che test fetervale.  TWOY & the sbudeat Ereeas whas
the Fesiilr shoehd =, It elimissies queas-aark,
Wihs today Tor Tree fllesnateidl decripive heaklee, Addies,
NILES BRYANT EI':H{?H:IL of PLANDO TUMNING

14 Finee Arra Musdlidang ATTLE CHEER, MEGH., U, 5, A,

New York Electrical School

Offers a theoretical and prac-
tical course in applied electricity
without limit as to time.

Instruction individual, day and night school,
cquipment complete and up-to-date. Student
learms by doing, and by practical application
iz fitted to enter all fields of electrical indus-
try Tully qualified, School open all wvear.
Write for free prospectus.

41 West Seventeenth St., NEW YORK

GOPY THIS SKETCH

ani l#t me sea whal yozcan do with 3. Yoo om
eaon B0 1o FIES0D or moee per week, as
Mestmaror or cartonia. My pasctical gyscem of
persmmsl individhsl Jessens by mald w30l develop
ymiy lam.  Fificen yros soccomlul weck for
newsparers and maghzines qualifics me o Seick
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lesunn plate, plso cellegtion of dRmwings shaw:

In ln.ll.lllln Jer YOIL
"E" OF ILLgSTRATIG

DON SCHOOL 2"

118 Schafiald Bollding, Covelaed, ki

1 TEACH BY MAIL
WHITE FirR MY FREE BOOHE
“How o Brcome @ Good Pepdnan’™
anil heautifed specimere. ¥ oor nune ¢ln |r.'!|:.
wriltef o8 3 card il voa £nclose damp. mikz
TAMBLYM, 414 Meyer Bldg, Kansas Ciry, Mo

timlay.  Addiesn F. W,

Learn to Play the Violin, Cornet

Thers'a nda pleasurs & ual

OF mmn 0LhpE [nsiTment,
ro munic, Huolps sou msake friemils gnd snjoy Tifo,
W inelnde with every [nstriment on  Insicrinm
Bonk o] Lessons (hy correspondonee feee. Thoe
wiumids have learmed by thie madhedd, (e pricos arg
wory low on ol moslenl instroments & LinEnEL
air Vialins direcl Trom best Earopesn IIIHEI'I'H-
e Special I'_q.rnnl-;\-lu Vielin tkurfs ar 510 &re grear
valwe. Difers from .\_3 O s 225 and np Cornet
Dhktits, cosmpdote, 2905 wp, lamd Instroments of &1
Kinds mmi on Six Days® Teial,  Wa aol] for cash ar

menfhily parmenle  Satisficrion guamanesd, Wrils
wistal eorl or ledtdr ToF Tded ektal Hor whas
J:r"1 rument yon are imtomesbed Do e il iy,

W. J. Dyer & Bro. (Estab, 15707 Dept. 25, St Paul, Minn.
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Learn a Paying Profession
(il ss=igres you & good incomse and position for 15fe.
Fap epyenissn yeiard we have succes=fully tinght

PHOTOGRAPHY

Photo-Engraving and Threae-Color Work
flur predanies rars 538 t6 E50 & werk, Te asdst thepi 8 secire
phess paaitiens, Leorn bow yom con Become spooesslinl, Teemes
pasy—living Inexpensive,  Weite Ior catnlogus— X000 |

ILLINO0IS COLLEGE O0F PROTOCRAPHY, 39 Wakagh Arense, Efingham, 111

Himsly dpplied ik at Bosai,
Personnl Correspondenen System. “e
Eminent Instructors, More than twelvo §s,

yoard sucersslul tesching, FPracticsl ro- ot

siklfs guaramteed. e sladeaisin demind by leading
empleyers of mrilss.  Adpplied Lri Colreed o Cemmireinl

T lrawing, 1llesirmling, Teachers Narmal, Frobion, Lailsrs

Tl l'll'll.lq' ueal llrslza, Cerioening, Phala Beineebing, Arekljsr-
5 lurl.ll'-llrlplll.'lllu:.I Eie, Endorsed Ly kg st hariblag

Bauidence ‘.E'ln"-'hrn.ﬁ Behool for Advanped Btudents.

dArifsie” oncdis farnlshed enroled students. Year Dopk frod

EATHEL: OF AFFLIEDR 4KT,
G640 dpplied drl Eldg., Hetilo Creck, Hich,

LEARN WATCH REPAIRING

Bic & walchmaker—you Cia Jeasn s prafmable trade by
curccipotddenie i & fow weeks ln pimir own bisic By the
DieSelmm Chirt Sywtem.  Afer you complric tea counss yoo
willl know a watch Irw'n Ao X Vou will know jusi what
(T3] rr.'.-ml Isand nesr oo pepadr one,  When pou gradoae
yod will I 4 practcal sarckmaker anid frepainsr asd
ompeieat B Bll eny podilion.  Podiltlons §er our
graruaise,
deik tor pur Froh Bk, B gadilai eer sples abd lves,

THE DeSELMS W.I'l'ﬂﬂ SLCEHNL
I3 Perry Breet ATTHCA, INDIAMA

LEARN JEWELERS" ENGRAVING

[ palaad wasl | H.nd erails, ME thosoag i, Wes =il
fi-c-“ha-lr rdl-TiLl:.—r: L thisn mﬂ !:llhl.ﬂ uﬁnmﬁm :Eh.l‘
Iy, W il slas s m.-:-i.': Iur:.:ylnml.“lr s I oF
The Engpraving Schand, 11} Page Bldy, Mich Ipn.ﬁwu Lh.'l-l.'I'\-u. m,

TEACH 4{’/{1

|
/?f/ 7701724

E"f MAIL
'.'.-||1|I-r iy pabdance miny are DeCning sapait penmen. A
placing many of WMy sidedts 45 MAresEs in oomsencial ooi-
l=ges ar high salaries. 18 you wish W Bscoise @ beifer penman,
secite e, 1 will sczd yoo Free one of my Favariis peas s
& copy of fha Barsgmarian Jourpal.

C. W. Ragsam, 324 Maw Bp, Kasias City, Ma. —

Wnichmpking ||ii:|‘:l wrid yodm eim

oarn while rom bemen,  Writs
for FREL BOGE, ' Thow o bes
yelelimnker.” Postal brings s

e Hrhi#al of Tatehimaking
18 Giche Elig. 8t Paul, Minn.

ARITHMETIC

SELF= T.A UGHT

A plain, easily K Lorstomd volome for afl
l.».-I'r:- hnve nnd had the |l||||l:-r'|'.1n|l:. al learn
inz 1his suliecy thoreughly, or who have
[areotten what they -:lnrl._r_ll.'lrm'll. EET?
Pager, Ragquires no I'L'E'Ll'lﬂl' iz proat Bifils
bnok sent posty wiid lor &0 CENTS. Stamps
acceplod, leather binding 2L

GED. A. ZELLER BOOK CU
Ess, 1878, #4731 W. Belle Place 57T, LOUIS M

|SPANGENBIERES
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DRAFTSMEN WANTED
THAT CAN DRAW,

Good Draftsmen are ALWAYS in Demand ALWAYS
Busy, ALWAYS Drawing Good Salary

The Work is Pleasant, Interesting, Clean
and Leads to Best Paying Highest Positions

If vou are ambitious, bright and anxious to learn T can train you at home
on practical, actual Dmftmg room work in a short fime for a position $124-
2150 monthly. Only a limited number can rece’ve myv personal trainming.

1 DONT SELL YOU a loc of books to leok ar with disgust or to lav on a shelt to be
covered with dust.

1 DON'T SELL YOU printed school lessons or pictores to copy.  You MUST learn on
actual Drafting room work.

1 DONT SELL YOU or 311.-: vou a worthless *cheap-skin®® Diploma e hang on the
wall and thar will be all.

BUT 1 TRAIN YOU uniil comperent; more than that,unl placed in position at ahove salary,

AND | TRAIN YOU personally and individually ro advance vou as fast and far as you can go.

AND | TRAIN YOU on practical work to give vou required UP-T()- DATE,
PRACTICAL WORKING EXPERIENCE.

Remember:

I AM NOT weaching 2z7 different rrades — ONLY ONE
and THAT ONE nghe,
I AM NOT locking for smdents —they look for me,
for 1 have been at this over 2z years.
I AM NOT accepting every one that hes the price—
onfy thase anxiows to succeed with me,
I rather satisfv A few than dissatisfv ton many.
I furnish all Instruments and Working Outhe
{not school set), this HIGHEST GRADE FREE,
|E':|.'1:||_1 want o he g L0010 |'.|'H_-'||.|"'|‘H:"|].J|.?‘-.',
drawing pood salarv, write to me NOW,
Address, CHIEF DRAFTSMAN, Div. 1
Eng's Equip’t Ca, (Inc.), CHICAGO

Fleagss Weation Poprlfor Wechanics




DRAFTSMAN

Will INSTRUCT PERSONALLY a

limited number selected, ambitious men In

Practical Drafting, Detailing, Designing

Draftsmen Drawing $125-$150 Monthly
Are NOT MADE in Schoolrooms,
Are NOT MADE by reading books,
Are NOT MADE by making Copies,
Are NOT MADE at home drawing pictures
from printed book lesson.

LET ME TELL YOU:
It requires actual, practical, up-to-date
DRAFTING-ROOM WORK to train YOU
to gain the PRACTICAL EXPERIENCE

that your employer will demand of you.

FREE

This $13.85

DRAWING
OUTFIT

.. Free Position.

As Chief Draftsman of Engineering firm [ know
exactly the OQuality and Quantity of PRACTICAL
training, knowledge and actual up-to-date experience
(not school knowledge) you must have, in order to obtain
a good position and advance to highest salary,

I o INSTRUCTION UNTIL COMPETENT and
EIVE PLACED in POSITION at above Salary.

DON'T waste TIME and MONEY trving to learn
from books or printed “STUFF" you can only learn on
PRACTICAL WORK which T furnizsh you.

Address CHIEF DRAFTSMAN
Div. 1, Eng's Equip't Co. (Inc.), Chicago
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Sarn = - Fi lee

BRAND NEW—TUP TO DATE—JUST OFF THE PRESS

The Theory and Practice of Every Phase of Electrical Communication is thoroughly covered

MODERN AMERICAN TELEPHONY

This boak treats of present day telephony in 2l i22 branches in plain overvdny onderstandsble language, 1t will serva
to moke the rough places smooth and will solve problems for practical telephone men. It is alike indispensable to the
expert telephone engineer, and to tebephone workers in 21l departments.

Edited by ABRTHIIRE BERBEY 2MITH, E. E. assfabod by o Ingss .;-.1|_-J|n| al “Telephnme
Enxparis whaost ropuisdian in thiair resgeectine felds s interoelionol
Positively down to the lnst minute. It has no rival
Tha wirey Iutost Autesnatbe Bysteme.ns well oz WEreloas Telepheay ks Dy desoribed,
An elogait ook of aloar B8 I.IiFH. it & benwtifally bownd g fnll dork Glne
sinl lmithce rownd eorners, pollahed el oo sod les upward of 409
spocially dosigned snuravings and dlagrnma  Genoine gobd leat stamp. $2 ["]
Ligs, proeket 8584 (Ppostinge paid to 4y alddicee) PREICE OELY ... ...ooivieia .
Th 1 th okl it ol this ook
“I"d-ﬁr Hﬂw “n Appmml i:nn'l:,l“||:ll.'n:1lll:r.| |H" n;::ﬂ:l-'mlﬂl'ﬁmnnr Ih:}rn‘h
taelf, which we will subimit for examination, tobe pald for ar retorned, niter ook
Ling 1% over. Upon Tecsipt of :ﬂn Eollowing agresment. the book will b= fores

WO MONEY IN ADVANCE REQUIRED
FREDERICE 1. DRAKE & Co.,
L3ZE Blichigan Ave. Chicsgo, 1L

Eiredlr mall m# & capy of el Armeriosn Tn%h-uqr
1 Torured aatiafneory. Lwill memedlacely remll yoo E2.00 o
o ihe bk e o

| THEY LIGHT THE WAY

P

e

|  YOU Be The Judge of the VALUE to You of the
Electrical Workers’ Standard Library

Intefligent men expect o dollnr of valae for o dollar cxpendecd. Yalee must be hosced npon cost, Cost menns mere thon
1|_1|]|,:||_-_-|. apenl B "!-u;l_m_-tp_u!_ The II-I':II'I!:I_T of e it develing yewrs of pminstaking reseorchs the time spent _|!I writing:
drnwing illustrmtions, sliting. and revising 7 twe many thowsamdls of doliars expomdled from start to findsh, wetil the ooks

8 woere ready Tor you, mast all be counted when esthnnting valoe.

I ks ensy to sce think the VA LLE T YOrL of thiz sct of wonderfinl boaks camnment COUPOMN

b iy kel B dosliars When cosb s counted.  Bat von shall be $ha bislpe, Ruiloas] Insilnmis of Prastieal Meshanlsa P 0.

Io bhe et of yoir honse, With ne persiansive salesmain Do intlibenes Yo, el witheer any ablgation on ey gast o [rekive platin
YOUR OWN JUDGMENT in estimating e volue of these books to you. W e § send oo parcalens of por sline sadpelees ol the Kb
will send them ot ewr expense for five days’ expminntion—=8est the examipes if § with ac wittoot the peivilepss of your besbitata.

you will—appy the knowledege in yoar everyday work, awwd then 6 yon can '
Seoaveily 20y they won b lselp you, Betarm Thdm ab oar eXponss il we Wan't any f BEIE. ... iiinin s e

= warl,

W pre willing o alside By your decision siee we Know e gresd value of these
Practical, Helpfol, Hamdy amd Elegant Books, and we bove fnith in vonr good
judzment, and therefmss Bolleve von'll aecept iy EEMAREABLY LOW PHICE
aid Fasy TERME ol gree wWilli ve Yo are el ling voalwe Tull messare st fun- Emptnyer

g over.
Don’t Delay. Fill in Coupon and Mail Today

Cirvnpetian, .. .. B LALLM I TR TNy,

BRATIORAL INSTITUTE GF FRAFTICAL RECTIAN S
1555 Mickigan &vesue CHEE A0, WL 8 A

Plegse. Weption Fapular Weehonica



a8 POFULARE MECHANICS ADVERTISING SECTION

LM*IP’:‘:"‘SHADE

[ METRI = Any GLASs

Mission Fumsimone|

How To Marr It
Fall1 faf

Mission FURRITURE | ARTS-CRAFTS Lases
e 6 Makr I Hn'ﬁ'_Tﬂ'Hl.ﬁL '!':-ll.l-'.

PadST 1=

iREAME
T

L

1 P My crsy Has e ds

s Learn a Useful Craft j5ssss

B Lt ANWY a man finds the home workshop a continal AR
AHHE%%TFHE 1 source of pleasure and profit, and there is no end @ ETCHING
oy B to the desigos in furniture, artistic lamops and metal S8
work that may be reproduced at slight expense; to say
nothing of the desirmbility of belng able bo do the coung-
less little repair jobs continually arislog abouwt the house,
A great varlety of dealgns and complete instructions
for working them out will be found in our Mission
Furniture, How {3 Make It, (2 vols.)—Arfs-Crafis Lamps—

et L P SN Lamps and Shades in Metal and Aré Glass, and Mefal Waork
e and Efcking, while Wood- Working for Amafenr Craftsmen
gives every essenbial step required for learning this wse-
ful trade. Electroplating and Metal Spinning are practical
_ working manusls which everyone engaged, or about to
-. engage in these occupations should possess. The exper-

| I | imenter will delight in How to Make a Wireless Sef, and
! HF.‘FWTI:!HAHE' (M the story of Heaf writien by Prof. Ogpden s an fmmense-
| W Iy interesting and instructive book pertaining to heat
l i [FELEE SET mnd its relation to modern mechanics,  In short

1l Pogalas Mechanics Seites of
Industrial Handbooks

“WRITTEN 530 YOU CAN UNDERSTAMND IT* l
T R e Constitutes a usefol, compact library of mechan-
e i ical information that is unequaled.
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il These books are written by practical experts who not
ouly koow the best practice, but know how to impart
that knowledge to others, These titles now ready:
ilmw Eniluﬂ.ﬁ::hﬂhil T, Bl demigme, Bl prges
Wood Worki pop sl vl mﬁg&hn A %?'m“:
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Heat . & . i : 128 puges
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A uniform zeries printed on the best book paper and
durably bound in extrn cloth,  Size 5x 7 inches,
e e L Artlstle cover :lekiﬁ'n:. brL ;i|;|:||.|:| and white,

' Price Each, 50 Cents Postpaid

ORDER OF YOUR DEALER OR SEND DMRECT TO THE PUBLISHERS

Popular Mechanics Book Department, 318 W. Washington St., Chicago
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" ATTENTION:

GARAGES, AUTOMOBILE and
GENERAL REPAIR 5SHOPS

Either type, as above, silk, 50 cents, lisle,
25 centa. At stores everywhere. Sam-
ple pair sent postpaid on receipt of pnoce.
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“ For thirty vears the standard — from
first to last the best.” Holds wp the

Are you in the market for a Lathe?

If o, before placing your order elsewhere, be sure and
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A copy of our catalog will be mailed free on request. the moulded rubber button and the
trade marks on the loop.
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Popular Mechanics Magazine wiStel Fuzite Wokes

containing nearfy 4000 illustrations The Best Book For Begi
and 2000 pages of reading matter. Bt Bl Lkl s
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Maost of it Interests Anybody.

Al of it Interests Somebady. | | | wm.# wmea Mechanical Drawing

Orifer throwgh vour newsdealsr or sddress the
nublishers, POPULAR MECHANICS, CHICAGO PFOPULAR MECHANICS BOOHK DEPT.
F18 W. Washingion Sireet, Chicago

WHEN YOU WANT ANYTHING AND DON'T KNGW wHE:H ‘l'tiﬂ.i WANT ANYTHING AND DONT KNOW
WHERE TD FIND IT—WRITE BUREAL OF ERE TO FIND IT—WERITE BEUREAU OF
INFORMATION, POPULAR MECHANICS, CHICAGD mFﬂﬂH.ﬁT[ﬂ-ﬂ POPULAR MECHANICS, CHICAGO
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They exﬁsét big things of you

Do you want to “make good’’ the way the family believe you willt De you
want your tather's proud expectations—your mother's confident hopes—to be realized #
Do you want to do the things worth while that brothers and sisters believe you are
capable of doing?

You can take your place among men as one who really counts for something,
You can become a man with a trained brain, capable of directing others instead of
being directed. You ean do all this with the help of the American School of
Correspondence if yvou will Fill in and Mail the Coupon.

The American School is one of the largest educational institutions in the world, It is the largest
comrespondence echool that secures its students entirely by correspondence and upon its reputation,

The American Schonl 15 a “Sgquality"® school, in the class of students it enrmolls, the instruction it offers, the
success of its praduates and the infuential men who recommend it.  The instructors of the American School
are men pre-eminent in the various subjects they teach,

The American School is making a generous ofer to ambi-

S Opooitinit Comonl Sagns s, Tuspiscs ey Tasn
il Lhe courpon. ur new erifion wi =

: pportunily Coupon * fuly explained. ¥ou will be told how the school wil loan you
T r the tuition and allow you to pay it back only when the increase

: Amrrican fchaol of """""""P-"""“- Chicage, U, 5, A. ': in your yearly income equals the amoeunt of the loan. By this

W doach ;ﬁ,,‘,‘;ﬂ'lf;r'—.‘:_'l"..'{!,’.’*"';::';["r‘:; !l-::tl w  blan i you don't get promotion, if you don’t earn more galary

% ek | ———" 4 through the help of the American School of Correspendence,

& ::::u',:'|:.'..l,' Dperuine . T ninser i the School doees not get paid for its services,

A Rl Ine Gasraiiar e e g A The American School stands back of every student, en-

y o b m e ----]"I:“:."::ﬂ‘:" »  couryging him to do his best, and giving instruction equal in

* ::::Hmiilrfl Engiurer e N iy % quality to that of the lagpest resident schools.

* fiiikl’.'.'.riﬂ:r"r““" ZZZZF?J-?-T:Z'J.';';M; * Won't you make the start 'I.l.ldu.!r'? Waon"L ol “makc

L e e e iikagee *  good" for your own sake=—for the sake of your family and
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Motorcycling Through a Field Fire

Twd Fliotegeuphers Motoroyeling throagh the Flame snd 3maoke of 1 Field Fire

IHTLE two photographers of a

British = motoreyele  magazine
were journeying in their sidecar from
London to Harrogate, they met with
a rather exciting fire adventure and
went through it without scorching., At
one point bevond a curve the field to
the windward of them was ablaze, and,
running at high speed, they were into
trouble before they realized it.  Put-
ting his hand over the vent hole in the
easoline tank, the driver of the ma-
chine opened the throttle and dashed
through, steering as straight a course
as the necessary ducking of his head

would allow. The greatest danger was
the possibility of the gasoline catehing
fire, as the tank had just heen hlled and
the explosive Huid had been spurting
ot of the filler cap, some of it even
having splashed on the top of the tank.
When they emerged from the zone of
fire, a railway crossing loomed up with
the rates closed, but application of the
brakes hrought the machmme to a stop
just in time. The fromt tire hurst,
however, due probably to the intense
heat of the Aame it had just passed
through, though the clothes of the men

were ol :'S-IH;E'ELI.
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"“WATER KISS" SANITARY
DRINKING FOUNTAIN
A sanitary drinking fountain in the

form of an upturned sculptured face,
from the lips of which the water bub-

The “Hiss of Lifg"” Which has Replaced the ©1d
Cup of Death™

bles as from a bubbling cup, iz the
idea of a young Chicago sculptor, The
head rises from a carved-stone or
marble chalice, and from the'lips each
thirsty passer-by may obtain what the
young sculptor describes as a “water
kiss,"”

The model can be reproduced in
plaster, cut in stone or cast in metal,
to suit local requirements,

OZONIZED AIR FOR LONDON
SUBWAYS

Ozonized air i3 to be introduced in
one of the underground railways of
London, where, particularly during
rush hours, the air is very offensive
and consequently injurious. The pro-
posed plan 1s to hlter the ar at cach
station and then pass a portion of it
over ozonizers, Then the two will he
mixed and part of it be forced into the
tunnel.

MEMORIAL TOWER AT THE
GOLDEN GATE

A symbolic tower, 850 ft. high, is
lanned as one of the features of the
“anama-Pacific  Exposition in San
Francisco. The plans call for a gran-
ite, anchored base, 230 ft. square: a
shaft, B3 {1t. square with corners
rounded, of steel construction with
marble or terra-cotta vencering, ris-
ing 625 ft. above the lLase, and sur-
mounted by a large glass and steel
globe, 85 ft, in diameter. At night the
globe will be 1lluminated.

The approximate cost of the struc-
ture will he one million dollars. The
tower 15 designed to serve as an ob-
servation point during the exposition,
and subsequently may be of advantage
to the government as a lighthouse and
signaling station, weather observatory
and wireless station. It will be located
on the side of a knoll overlocking the
Pacific Ocean and the Golden Gate,
and the top will have an altitude of
1,100 it, above sea level.

The undertaking 15 a private enter-
prise, and engineers have pronounced
the plans to be entirely feasible and
safe, It is planned to charge an ad-.
mission fee until such time as the
tower has paid its original cost and a
fair return on the investment. Four
passenger elevators will run from the
base to the top of the structure for
the accommodation of visitors,

The exterior of the base will be
adorned by large memorial statues,
and in the interior will he a memorial
hall, 200 ft. square and about R0 {t.
high. The four main groups of stat-
wary adorning the structure at the top
of the base will represent St, Francis
of Assisi, after whom San Francisco
was named, over the entrance at the
front; overlooking the ocean, a com-
manding figure of Balboa discovering
the Pacific; fronting toward the land
side, a group of Father Junipero Serra
landing at Monterey, and overlooking
the Presidio, Gen. John C. Fremont,
the zoldier and pathfinder, The stat-
nesz will be 80 {t. high.

A cafe as large as the memorial hall



81, Frapgis Tower, Yhe B8-F1, Liphthowse, Weasther Bureaw, Wireless Station and Dbsprvation Buaildisg,
Which 8an Francisco Plans as a Permanent Memerial of the Opering of the Panama Canal
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and an art gallery will be features of
the upper floor of the base. The
tower, to be known as the 5t. Francis
Memorial Tower, will welcome ships
to the Golden Gate. Its general im-

port will be like that of the Statue of
Liberty in New York harbor.

SATURN'S RINGS MAY BE
ELECTRICAL

A new theory regarding the nature
of the rings about the planet Saturn is
advanced by Professor Birkeland, the -
Norwegian  scientist. The generally
accepted idea is that the
rings consist of an im-
mense mass of small par-
ticles encircling the planet,
but Professor Birkeland
now believes these rings
to be an electrical phe-
nomenon produced by the
radiation of luminous mat-
ter from the planet, and
that the rings, because of
the continuous radiation,
are being continually re-
newed.

In experiments made by
him during a lecture at
Christiana, according to
the Electrical Rewview, he
demonstrated that Sat-

The Running Bab with a Laad

A WHEELED BOB3LED

In Klosters, Switzerland, a place
celebrated for the winter sports which
attract thousands of people every year,
a new kind of summer sport has been
introduced, the well-known bobsleigh
being substituted by a running bob,
a three-wheeled vehicle. The wheels
are covered with rubber tires. The
wagon is steered by means of a lever,
and the brake is worked by the feet.

OCongress has bheen asked to direct
the Secretary of War to turn over all
tools, dredges, steam shovels, etc.
used on the Panama Canal to the re-
clamation service as soon as the Canal
Commission has finished using them,.

A large portion of the raw material
for French Liriar-root pipes, so highly
prized by smokers, comes from the
island of Corsica.

urn's rings may be imitated
on a small scale. He also
thinks there is good rea-
son to believe that such a "radiating
ring"” will show effects of light and
shadow like those obzerved, and that,
through the hypothesis of radiation, it
will be possible to find satisfactory
explanation of all the peculiarities of
the rings.

LONDON NOW ON SPEAKING
TERMS WITH BERLIN

Public telephone service between
England, Holland and Germany will
shortly be opened, if the plans of the
British postal anthonties are reahzed.
The service will be conducted through
a submarine cable which has just heen
laid and turned over to the govern-
ment by the contractors. The English
end of the cable is anchored in 5t.
Margaret's Bay, near Dover, and the
continental end is at La Panne, Bel-
ginm. After a series of experimental
tests, arrangements were made to open
the wire to the public.
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The laving of this cable, undertaken
in connection with the submarine tele-
phone cable between rance and Eng-
land, places London within “speaking
distance” of all of the large cities in
northern Furope, In fact, through the
long=distance connections out of Paris,
Antwerp, and Berlin, it is now possible
for the business man i the English
capital to talk to practically all of the
European trade centers. It 15 under-
stond that 'I:I:]L‘i'l-hlﬂli.l.' cotiection can
be obtained by relays as far east as
Vienna and as far south as Marseilles,

A TIMEKEEFPING GLOBE

A Seattle inventor has patented an
ingeniouz clockwork globe which teils
« -at a plance the
time of dav at the
city in which it is
kept, and the hour
amd minute at any
other part of the
earth. The globe
15 spht in two at
the equator, and
over a metal equa-
tor which is sta-
tiﬂl]ﬂr}' Moy ¢ twn
metal ribhons, one
marked with the
hours  amd  one
with the mmutes.
A metal indicator
marks the city where the globe 12 lo-
cated, and points to the present hour
and minute. By glancing along this
equator and tracing down the meridian
of any other spot on the earth’s sar-
tace the hour and minate at that point
can be learned,

PLAYING CHESS OVER
A LION

Of all the vnusual conditions under
which chess games have been played,
the one shown in the accompanyig
illustration might be considered the
most startling, were it not probable
that the match the men are playmg
is more mechanical than scientific n
the moves made, Notonly is the game

A Remarksble Sutting for n Game @ Chess

bemg plaved in the came, but the hoard
itsell is bétween the paws of the lazily
ontstrerched beast.

ARMY TESTS NEW RANGE-
FINDER

A new range-finder has been given a
series of severe tests by the officers of
the United States army and may be
adopted for use in this country. It has
many distinctions from the range-
finder now in nse, its inventor setting
up the claim that it haz no delicate
parts to et out of order as the most
important feature, The range-finder
consists of two telescopes of 12 powers,
each incorporated in a common tube,
something over 2 in, in  diameter,

leather covered and closed at both
ends, with t}'tpiﬂi::‘:a' at the ceiter of
the tube,

The arrangement is such that the
combined telescopes mayv be simul-
taneously directed on the same target,
the range-finder forming the hase of
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The Weighe-Type Hydre-Aeroplane Being Launched into (he Water from the Heach at Marblehead

the triangle, having at its vertex the
object, the range oi which is de-
termined by measuring the parallax.
To make an observation, the ohserver
grasps the handles and directs the in-
strument toward the object whose dis-
tance 15 to be ascertained. In the night
evepiece are placed two mirrors sep-
arated by an-extremely narrow hori-
zomntal lime, Huppuﬁing the uhj&ct tiy
be a flagstaff, the picture presented to
the observer will be that of a broken
column the upper part of which has
been moved to the left.

The next procedure is to bring these
broken lines into plumhb, which 1=
accomplished by a large screw having
a milled head so situated that it may
be operated by the thumb and fore-
finger of the right hand while grasping
the handle. When the screw 15 turned
to the left, the two halves of the image
are brought together. Then the cor-
rect distance may be read through the
leit eyepicce, where a series of figures
in yards appear on the surface of a
wide disk, the scale having moved
according to the direction in which the
operating-screw head was turned.

A WRIGHT-TYPE HYDRO-
AEROPLANE

The frst Wrnght-type machine to
be constructed as a hydro-aeroplane,
rising and alighting on the water, has
been tried out with success i the har-
bor at Marblehead, Mass. The two
hydroplanes attached to the acroplane
were especially designed by a well
known racing-vacht builder. Each
hydroplane or boat has two steps, the
middle step heing half way back from
the bow. They are 14 it. long and 2 ft.
wide, narrowing towards the bottom,
are 10 in, in depth, and have curved
bottoms at the bow, which gives them
greater strength and makes them safer
in case of a steep dive into water, An
ingenious device, consisting of two
small tubes runnming from the step to
the top of the floats, iz expected to pre-
vent a dragging vacuum being formed
behind the steps, practically ventilating
the space where a vacuum would form.

A process for making lace from hu-
matt hair has been perfected in Ger-
many.
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Pictures Showing the Flight
al a Fly after 1tz Relense
from the Mognetic Clamp

Motion Pictures
of Insects iIn
Flight

In making motion pictures of
inzects it is essential that the n-
sect he given entire liberty of move-
ment, so, in order to direct the
fight in the field of the lens, the
apparatus is placed near a w indow,
the insects always fying toward
the light. Another problem is the
starting of the picture-taking mech-
anism at the exact instant the in-
sect enters the feld of view, and
this, according to the kinds= of in-
sects being photographed, is solved
in the followimg manner:

In the case of flies, the msect was
held captive for a few seconds be-
fore the making of the pictures by
means of an L'|L'{'1Tl:bl'|‘lﬂl:ft1E[Il: clamp,
attached to one leg. This clamp
was connected with the circuit of
the shutter, so that it liberated the
insect at the exact moment the
first curtain of the shutter fell. In
making pictures of bees, wasps, and
other mmsects which hesitate before
taking flizht, the insect was con-
fined for a very short time before
freeing in a glass tube having its
open end cut obliquely and di-
rected toward the light. This
opening was covered by a hinged
shutter of mica, kept closed by a
delicate spring, which also closed
the electric circuit operating the
camera shutter, The imprisoned
insect, moving toward the light,
pressed  against and opened the
mica door thus breaking the cir-
cuit, At this moment the operator
closed a second break, and, when
the insect had taken wing, the mica
door fell shut, thus re-estalilishing
the connection, opening the camera
shutter and causing a series of
pictures of the flight to be im-
preszed on the moving flm.

In making motion pictures of
beetles, which hesitate ztill longer
before taking flight, the above ar-
rangement gave way to a little
horizontal plate of aluminum, bal-

The Firsl Wing Movements

of n Dragan
Commencing a Flight

Py
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A Bee Pushing Open the Mica Door, the Action of
Which, theeugh Electrical Copnection, Starts the
Picture-Taking Machine Operating When It Falls
Back inte Flace: and Ancther Insect Held Captive
by the Elestric Clomp

anced by a counterpoise. The end of
this plate projected slightly bevond the
end of the glass tube, and when the
insect, in crawling out of the tube,
reached the end of the plate and flew
away, the counterpoise descended and
closed the circuit.

The admirable motion pictures ob-
tained in  this way have demon-
strated some very interesting facts. It

15 found, for instance, that the motion
of the wings of all insects presents the
same general character. Also that
when flight i1s commenced, the ampli-
tude of the fArst wing beats is much
smaller than of the subsequent ones,
but the period remains almost un-
changed. The insect regulates the
velocity of its flight, not by the ra-
pidity of the motion of its wings, but
by changing their inclination. Al-
though in normal conditions the period
of the wing beat remains constant, it
may be increased or diminished by
varions influences, such as fatigue and
cold.

THE LARGEST ICE-CRUSHER IN
 THE WORLD

Separating  the mnorthern from the
southern peninsula of the state of
Michigan is a narrow stretch of water,
some eight miles across, known as the
straits of Mackinac, Of course, at all
seasons of the vear this necessitates the
use of a car-ferry to form the connect-
ing link. In the summer months there
is but little difficulty encountered,
but when winter changes the straits
into vast fields of ice several feet in
thickness, a desperate struggle s
waged,

At times the ice 1= piled m the path

The Apparoius for Making Motion Pictures of the Flight of Insssts

[
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Largest Car-Ferry nnd leesCrusher io the World, Dullt for Service on the Grent Lakes

of the ferry to the height of from & to
10 ft. In early days, a strongly con-
structed ferry with the cars towed on a
vast scow behind was used, and later
this gave way to a powerful ice-crusher
that carried the cars on the lower deck,
But still the problem remained un-
solved until a few weeks ago, when the
“Chief Wawatam"” made its appear-
ance.

This is by far the largest and most
poweriul ice-crushing car-ferry in the
world, The new ferry 1s constructed
of steel, and cost half a million dollars.
It is 352 ft, over all, with 62 ft. beam,
and a depth of 25 ft.  All the ma-
chinery is helow the main deck. Omn
this deck are found four car tracks
capable of holding 25 standard care of
A6 ft, in length, The ferry s equipped
with three engines of 2000 hp, each.
Twao of these triple-expansion engines
are situated in the aft part of the ship
and one forward. The ship is propelled
h}' means of Bwirn screws,

ORohbert Thelen, a Danish airman, is
said to have been attracted to aviation
by the opportunity it offered him for
solitude, which he claimed he could
not obtain on earth.

A MOTORCYCLE AND
A SAVAGE

In describing a journey by motor-
cyvele on the veldt near Johannesburg,
British Sonth Africa, one of the mo-
torcyelists speaks of the excitement
caused when they stopped for a rest
at a Kafhir kraal. The Kaffirs had evi-
dently never seen a motorcycle before,
ju:]gin;_; from the mterest they took
in the machines and the way they ran
when one of the engines was started
with the mufiler thrown out. After
much persuasion, one of the Kafiir
boys was placed on the seat of one
machine and a photograph taken.

A Kuffir Boy Besirides o Motorcyele ond has His
PFicture “Took™
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Deliail | Brooght Dt g6 Well That Saft Uany
Tissue ot Ends of Fingers ks Shawn
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a3 K-RBay Phetagraph of Infant, Showing Broken Aros
One of First Phatagrapha of Entire Human Deing

X-Ray Phetograph af froken Collor Bone—
Safety Pins were in Banduge

Remarkahle Phatlogeanh of Foot, Taken with Shoe On, Showing Maills and Evelets of Shoe
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An X-Ray Handshnke

The

Perfected Wonders of the X-Ray

By G. E. CHAMBERLAIN

NE of the world's greatest mes-

sages came in 1895, Couched in
a most modest manner, Prof. Willham
Conrad Roentgen’s announcement of
the discovery of the X-ray created
intense  popular interest.  Roentgen
himseli was doubtless as thoronghly
surprised at the popular acelaim as
the remainder of the world was at his
epochal discovery.

Anobseure professor, with no greater
hape than te live peaceiully among hiz
cotls and test tubes, and to leave be-
hind him a name honored by a few
hundred of the erudite: in a single
night Fate thrust him into the spot-
light of the whole world’s civilization,

Not only did the entire scientific
world stop in its Iabora to eritically in-
vestigate, and then, as it scemed, al-
most reluctantly do honor to this mas-
ter workman, but the literary world,
the commercial world, the laboring
waorld, were each and all carried away
with enthusiasm. Writers loosed their
imaginations with the most weird and
fanciiul results, and it was a boon for
the comic artists and jokesmiths,

Every working man held strong

views on the matter, Few things be-
fore or since have so grasped and held
the popular fancy. Cathodes, anodes,
Crookes tubes, and a score of other sci-
entific terms were in common use,
(e result of this was that practically
every person who could read any lan-
guage had a fairly accurate idea of
how the X-ray was produced and
what it had accomplished.

M course, within a few months this
world wave of cunosity disappeared.
Cheeasionally the public has been in-
terested when someé pew use for the
¥-ray has been proposed, as for in-
stance the cure of cancer.

Although we are indebted to Europe
for the discovery of the X-ray itseli,
our  own  scientists  and  instrument
makers have created such improve-
ments and additions to the first crude
device that it is today really an Ameri-
can product. The powerful instrument
described in the following pages (the
first photograph of which was taken
especially- for this article), has just been
completed. It is claimed to be the
maost perfect of its kind and iz the fruit
of the inventive brain of two young

11
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electrical engineers of Chicago. At
first the production of a radiograph,
or X-ray photograph, was a dan-
gerous, painful, and laborious under-
taking. The ray was gencrated by a
static machine—a large wheel or circle
of cut glass was revolved at a high
rate of speed against silk rubbing pads,
etec.  When conditions were favorable
a good spark could be made, and an
Xeray photograph required from 10
minutes to perhaps an hour of ex-
posure, At times the best sfhtic ma-
chines would absolutely refuse to do
anvthing for dayvs at a time. Today
the perfected X-ray machine is as reli-
able and certain in its operations as a
steam engine, and radiographs are
taken by what may be accurately
termed instantaneous exposures. No
longer is the operator subject to the
poisonons and almost incurable X-ray
burns. The whole subject has been
placed upon an efficient commercial
hasis—far superior to the photographie
art as 1t existed, say, 35 years ago,

The different steps to these results
may .be readily traced and understood.
It i= essential for the production of the
rays that a continuous current of high-
voltage electricity be provided. If the
static machine had not been so ex-
tremely erratic and uncertain, 1t would
probably have been more highly de-
veloped. Because it was so unsatis-
factory, however, development has
proceeded along other lines.  As high-
voltage direct current can only be di-
rectly penerated on a static machine
and as it was desired to use commer-
cial electricity, that ordinarily used for
lighting, the process became slightly
more complicated. Electricity is sold
commercially in two forms, direct or
continuous, and alternating,  Direct
current is that given off by a battery
or by generators designed for that pur-
pose, and it i3 usuwally found at 110
volis or 220 volts, For the production
of X-rays, roughly 100,000 volts is re-
quired.

Direct current, as such, cannot be
raised to this voltage. Tt must first be
converted from a continucus and uni-

form flow into an interrupted or pul-
sating flow. As an illustration—a
stream of water flowing quietly from
a faucet is in a way similar to the
movement of direct current. 1f you
can imagine the same faucet being
opened and closed at the rate of 40,000
times per minute then you get an idea
of the movement of the pulsating cur-
rent. Once the pulsating current is
obtained, it is a very simple matter to
raise the voltage any desired amount.
After obtamming the desired wvoltage,
the pulsating current must again be
transformed into continuous  current
hefore being conducted to the Crookes
tube,

The above results are obtained as
follows:  Direet current 1z used to
drive a motor. This motor actuates
an alternating single-phase penerator.
The current from the generator is
Ystepped up” to 120000 volts. A large
independent commutator 15 coupled to
the shaft of the generator and this com-
mutator transforms the high-tension
alternating current into direct current

—being directly connected to the gene-
rator, 1t is synchronous with it, and to

one zomewhat familiar with electricity
it is a zimple matter to understand how
the electric pulzations can be picked up
separately and, as it were, joined to-
gether into a continuous stream,

When the commercial current is al-
ternating, the procedure is slightly
different. The current is immediately
transiormed to 120,000 volts or there-
abouts and 15 théen commutated as be-
fore. Dut in this case the commutator
is driven by a synchronous motor. A
motor of this type must necessarily be
in step with the central-station gen-
erator, and, being directly coupled to
the commutator, the entire system be-
comes synchronons, that is, it all keeps
gtep and the delicate and minute opera-
tion of picking out (3,600 positive pul-
sations per minute and reversing and
joining to them an equal number of
negative pulsations) becomes a simple
and automatic process.

These two-methods (which are in
principle only one method) are the



POPULAR MECHANICS 13

% Rar Tumc -

LEAD BLASS SHITLD—e5 Lhiss
Sy

7 [Tuse MoLDERS

FuBBER Gy p
STERTEESOME ANaLE SHUTER Y
| HORIZOATAL SUPRPORT HEADC T' -
! -"3. : BrkRE Cviifin

4

———

LAl SusBowr WL

,

i"!l:-,_,_.,.'-r" Lias Duapansdn ann Wooo SupponT

Ssiairt 5% 10" PLaTE
M PosrTios G Tass

n! —

I

X-Ryy Faposure Table, Theckered for Purpose of Locating Phatographis Flate Accurately.

Drawing on

Right Shows Hew Siercoscopic Plates are Produced, Dofted Lines Indicating Posltions of X-Raw b

and Direstiann of Baya in W Diferant Poeiticns

last word in A-ray development. Dy
their use very considerable guantities
of energy are employed in spark pro-
duction, thus making ravs more n-
tense in action and accordingly quicker
m results, The current produced in
this manner iz satd to be entirely ree
from inverse currents,

The vacuum
tube is  designed
to focns all the
rays at one dis-
tributing point 5o
as to give a clear,
diztinet shadow on
the sensitive

When this high-tension direct cur-
rent s passed through the vacuum
tube, X-rays are formed. Several refine-
ment2 have been made in the vacuum
tube. The tubes are exhausted to a high
vacuum, varying from three millionths
too one millionth of an atmosphere.
The higher the vacuum the more volt-
are 18 required to
develop the ray
and the more
penetrating is the
rav itself. In use,
the tenuity n-
creases  and  the
WHCTIIN I]-E'I:I'l'l.'l"l.ﬂ."."i

plate.  When in-
VErse CUTrents arc
present, they ren-
erate a second se-
ries of Xerays
which are distrib-
nuted irom the op-
posite terminal in
the tube and tend

s great that the
tube doez not re-
spond to the cur-

rient,. To over-
come  this  diffi-
culty, a small

rlass chamber s
fused to the tube
and opens into 1t

torender the
shadow thrown on
the sensitive plate
inndistinet and un-
certain,

Immge.

and Propest
Center.
Corr

The Sterecacople Apparates by Which the Twa
RofAections aof the Negatives sre Blended inta One
Plate Holders on Either Side nre Provided
welih Electric Lamps Dehind Plates to Dlominote
Radiagrapha onto Twao
Intensity of Lights can ba Adjugted ta
£ Any DMifTerence in the Plates. ith This
Inatrument a Ferfect Rellel Effect is Obtalned

This chamber is.
provided with a
platinum terminal
- and is packed with
a substance which

BMirrera [n
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The Portahle X-Esv Catht,
Dpe of the Mot Complex
Smull [pstroments Ever
BTnde, Experiments are
Helog Made with a YView
ta Adeptbng It in ihe Army
Medical Corps

The X-Eny Table, Showing
the Lend-Glags Bowl
Burrounding the Tube, and
the Various Adjusting
Dwevices for Holding the
Tube Rigidly in any Posi-
ton mnd at any Angle

K

-

when heated will ex-
ude a slight amount
of gas. Then when
a tube fails to react to the customary
voltage, the terminal of this small
chamber is connected to the high-ten-
=ion current for a few seconds. The
heat thus generated combined with
the electrolytic actign causes a small
amount of gas to be set free from the
stthstance in the tube and slightly di-
minishes the vacuum. This process
may be repeated time after time until
the gas-producing material 1z ex-
hausted.

Cdher improvements have been made
in the tubes. The walls are heavier.
The terminals are of very heavy copper
and platinum, allowing the use of
stronger currents without ohjection-
ahle heating.

The increase in the actual energy
consumed iz remarkable. The total
energy produced by the most efficient
of the static machines was about 0.1
kilowatt per hour, or at the rate of 1/7

The Waonderful Interruplesless Apporatus
and Lead-Glags Bereen for Frotecting
Dperator, with Switchboord Attachment

of a horsepower per
hour. The modern
machine consumes as
high as 40 amperes at 220 volts, or
more simply, at the rate of 12 horse-
power when radiographing a heavy
subject.

The use of such intense and active
rays would, under the conditions for-
merly prevailing, be extremely danger-
ous to the operator. In the maodern
apparatus, elaborate precautions are
taken. Transparent XN-ray-resisting
sereens are made of a special form of
lead glass, in which 65 per cent of
metallic lead iz fused. The vacuum
tube i3 set in a bowl-shaped receptacle
of this glass, so shaped as to cut off
all X-rays except those directly used
for the radiograph. The switchboard
is mounted on an iron-pipe frame at
one side of the apparatus and is made
of sheet lead instead of marhle. The
operator is screened from the rays by
a heavy lead plate extending from the
floor to above the operator’s head. He
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can see every part of the apparatus by
looking through a lead-glass window
set in the lead plate.

Elalvorate, mechanically operated
taldes are used to support the patient
being radiographed. A special mechan-
ical contrivance permitz the accurate
production of stereoscopic plates, The
first plate 12 exposed as w=ual. An au-
tomatic device actuated by springs
instantaneously  screens the exposed
plate, exposes a fresh plate in exactly
the zame location as the first one, <ind
shiits the X-rav tube 214 in. to one
side, giving a different angle to its
rays. =0 perfectly does this mechan-
1sm operate that the total time required
for the twao exposures and the change
of plates 12 not more than 2 seconds.
For the study of stereoscopic plates,
another remarkable device, called the
Wheatstone stereoscope, iz used.

The plate holders accommaodate ac-
curately any zize plate from 4 by 5 .
to 14 v 17 in. These plate holders are
provided with electric lamps behind the
plates, o arranged as to illuminate the
radiograph hbrilliantly. The intensity
of these H__:El'll,‘ﬁ can be adpusted =0 as 1o

correct the differences of plates of dif-
ferent detail and strength of develop-
ment. In the center of the apparatus
are two mirtors joimed at the edge to-
ward the observer and at right angles
with each other. Thus, when standing
directly in front of this double mirror,
both plates are seen at once. The frir-
ror helders are moved backward and
forward until the two reflections grow
together and a perfect relief effect is
obtained, evervthing standing out in
gpace, The action is the same as in
the common stereoscope with which
all are familiar, only in this instance it
is turned to a very practical accounl.
A single radiograph might show a hul-
let lodged in the hody, but it would not
show how deeply., The second radio-
graph taken at a different angle by it-
aclf would ive no more information
than the first one, Bot bring the two
plates together in the stereoscope, and
the hullet is shown in its exact position.
O we may say that while the simple
radiograph gives length and breadth,
the stereoscope gives thickness, and is
now as indizspenzable to the surpeon
as the X-rav itseld.

=
L

THE GRAY SHIPS

W, 1 Lampton, in the New York Times on the ocoasion

A lang. gray lina of stesl-clads
Strefching along the siream

That maves past tha peaceful city
Like & spirit in a dream:

A long. gray line of slesl-clads
Swi.nging io abb and flow,

With tha dowes of peace st the mestheads
And the dops of war below.

A lang, gray line of steel-clads
Saftly at anchor rids,

With the hares of peace and planty
In touch on either side;

A lon E. Eray lina of steel-clads
Whoses zatlors come and ge,

With the doves of paace at i
And the dogs of war below,

masiheads

of the recent flees review in the Hudson River

A long, gray line of sleel-clads
At rest Lo the meralng sun
Like the Eaﬂ.ta of battle idilng
When thair laber hiz bean done:
A long. gray line of steel-clads
Al rest in the twllight plow,
With the doves of peace at their mastheads
And the dege of war belaw,

A long, line of si=elclads
F'rj:gug'lgn?arhu river share,

Asleep by the slde of the elty,
Ak peace forever more;

& long. gray lne of stesl-clads,
Where rude winds never blow,

With the davesz of paacs at thelr mastheads
And the dags of war below,



16 POPULAR ‘\-IFCH’&NICS
"ELECTRIC LAMP AND FLATIRON IH DHE

A Gloss Electric Fixture That Serves o o Lamp,
n Flatieon and a Siove

An electric fixture which iz a lamp
and a Aatiron orf stove at the same
time has been patented by an inventor
living in Houston, Texas. The flatiron
is made of glass, and the unit it con-
tains provides illumination as well as
the heat required for ironing,  Placed
upside down on a rack, the flat hottom
of the glass flatiron serves as an- elec-
tric stove amd as an illuminating unit.
Thns the same fixture answers for light
and heat, and the glass provides per-
fect insulation, -

CA new process of preserving cheese
from mold has heen evolved in the ap-
plication of a tnnting_ of |}.'|r;:l"ﬁn to the
finit¢hed cheese,’ Thig doed ot find
favor with European™buyers of “Amer-
ican -I._.h[:i:"u:_ﬁ who regard the mold- as
one of the dﬁtmguhhmg marltsaf ex-
cellence,

.

BROOKS

While sweeping the eastern heavens
on the night of July 20, 1911, the vet-

eran  American  comet-hunter, Prof.
William- R. Brooks, of Geneva, New
York, found a new comet, bright

enough to be visible in a 3-in. telescope.
The. summer has been prolific in com-
etary discovenes, 51":-. of these objects
ha"..'jllg' been Iulil'ul since the ]1:1.g1n1'm'1§,_J
of-July ; and on several occasions it has
heen possible to see with the naked
eve two comets in the same part of the
skyv. OF these comets the one discov-
ered by Professor Brooks and named
after him, haz bheen the brightest and
af most popular interest: on favorable
dates-it _has almost ‘equaled Halley's
comet . as seen in the morning sky early
itl'-."l.I:'L_v_ 1910, The head has reached

a brightness nearly equal to that of a
l-t:::[rn:l magnitude star, and at times
not less than 20 degrees of tail could be
traced by the unaided eye.

The orbit has been for convenience
computed as a parabola, but it 12 m
reality probably a very long ellipse,

COMET —AN ASTRONOMICAL VISITOR

which the comet T"E'l.'itli.T'ES- hiindreds or
thousands of years to traverse. - It has
recently been demonstrated. by Sfrom-
rren, of Copenhagen, that all cometary
orbits are ellipses, whence it follows
that thev have been members of the
solar syvstem from an indefinite past,
perhapq from the beginning of the his-
tory of our sun andats attendants.

Toward the end of Aungust the comet
became visible to the eye, at first as a
faint, fuzzy spot nearly overhead in the
early evening, [ts northerly motion
brought it within 33 deg. of the pole,
sor that it could be observed through-
out the night during the first part of
Septcm'l}cr: but to best advantage Th
the evening and maorning.

At perihelion, or point of nearest ap-
proach to the sun, on Oct. 27, the comet
was distant from it 45 milbon miles;
on Sept. 17 1t owas almost as néat as
that to the earth—which is pretty close,
astronomically’ speaking.

The spectrum resembled that of Hal-
ley’s comet, showing the presence prin-



BROOKS COMET MAKIMNG A NEIGHEQORELY CALL
Half & Millien Miles in Diameter, This Stupendous Asiropemical Visiter Came within About 45 0600 Miles of
aking, FPhotagraph was Token by Professor Barnoard st

rown Qut by Motion of Telescope o Following Comet
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the Esrth. Which is Very Close, Astrenombcolly 8
the Yerkes Obaervitery. The Htreaks ore Stars,
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cipally of carbon vapor and eyvanogen.
The photograph reproduced here was
obtained by Professor Barnard at the
Yerkes Observatory with a 10-in, pho-
tographic telescope on the evening of
Sept, 22, with an exposure of 314 hours.
The diameter of the head was then half
a million miles, and the tail could he
traced on the original negative to a

POPULAR MECHANICS

distance corresponding to 15 million
miles, The mmages of the stars, nor-
mally round dots, are drawn out into
streaks by the observer’s steady motion
of the telescope in guiding it upon the
moving comet. During November the
comet has moved rapidly southward
and can no longer be ohserved from the
northern hemisphere.

“TROUBLE CAR" FOR
MOTOR TRUCKS

A large number of motor delivery
trucks are now being used in the busi-
ness of a great department store, in
Chicago, and, as such trucks some-
times suffer mechanical mishaps, a
special “trouble car” and crew is kept
in readiness to answer calls for assist-
ance, This “trouble car” is a light
S0-hp. machine, accepted after a rather
interesting test, The selection of the
car depended upon its ability to drag
a S-ton truck up a 10-per-cent grade
on a rather badly rutted road, Omnly
one car agency entered the competi-
ti-:‘m, and this agency had to try three
times. The first two attempts were
failures because the motor could not
et action in the ruts, but in the last
attempt, two men rode on the run-

ning boards and three rode in the
tonneau, This weight gave the ma-
chine the necessary grip on the ground,
and the big truck was slowly dragged
up the grade,

STEALS MESSAGE WITH A
MEGAPHONE

The use of a megaphone and a set
of vibrating instruments to steal tele-
graph messages from another set of
instruments was brought to light in
the imvestigation of a most unique case
of wire tapping, The stealing of the
messages occurred in a broker's office.
It was observed by a brokerage firm in
San Francizco that another firm in the
game city was using quotations which
the first firm received on a private wire,
The investigation led the detectives to
Salt Lake City, where they found that
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*Trouble Car™ Hauling a Five-Ton Truck Up Grade on a Rutted Boad
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in the office of a correspondent of the
hrat broker a megaphone had been set
ujr th:ruug]‘t which the clicks of the tele=
graph instrument were transmitted to
another office by a vibrator and thence
by telegraph to the office of the firm in
San Francisco. The brokers were ar-
rested and released on bail, but the ofh-
cers of the government found them-
zelvez in a quandary as to the method
of |}r|7rm:|;'l_1tinn, as there was no actual
wire tapping. Under the LTtah law, a
person who takes from the wire a mes-
sage not mtended for him and converts
it to his own uses is subject to im-
prisonment from one to five years, or
a fine of not more than $1 000,

SMALLEST BATTERY RUNS
VEST-POCKET LAMP

What the inventor claima iz the
smallest practical storage battery i
the world has just been placed on the
market in France in connection with a
vest-pocket electric light, The battery
which actuates the light weighs 1%
oz., 18 but 24 in, thick, 2 in. high and
214 in. wide, and haz carrent sufhcient
to provide light for six hours continu-
ously and for a much longer time, 1f
used intermittently. The battery and

light are placed in a receptacle that is
not much larger than an ordinary

LSelf-Contnined, Vest-Pocket Lamp has Senallest
Prastical Starnge Battery
watch and can be carried in the vest
pocket, The battery can be used to
actuate small mechanmical toys as well
as to light the pocket flashlamp.

A BABY RAFFLE IN PARIS

A raffle in which the prizes were
babies took place recently in Paris.
The management of a foundling hos-

| L IDTERIE e REBES J l

A Eoffle of Live Bolkies st & Feundling Hogpital
in Puris

pital held the raflle, with the consent
of the authorities, as a means of finding
homes for a large number of its
charges, and to raise money, The
procecds of the raflle were divided
among =everal charitable nstitutions.
An Investigation of the winners was
made, of course, to determine their
desirahility as foster parents.

CIn London, recently, considerable at-
tention was attracted to the funeral of
a taxicalb chauffeur by the fact that
the cab he had been drving was placed
in the funeral procession just behind
the hearse, and directed by a fellow
chauffeur, followed the remains to the
cemetery, just as the riderless horse
follows the remains of his master in a
military funeral,
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THE PANAMA-PACIFIC-
EXPOSITION SPADE

The spade uszed by President Taft
in turning the frst spadeful of earth
for the Panama-Pacific Exposition to
be held in San Francisco in 1915 is a
beautiful piece of work, In shape and
size this spade is a perfect
duplicate of the implement 1n
common use, but the blade
15 made of pure California
silver, and the hand grip is
algo composed of solid silver.
The inside of the blade is in-
laid with pure California
gold, and bears an inscription
telling the purpose for which
the spade was made, DBelow
the inscription iz a view of
the Golden Gate entrance to
San Francisco with a rising
sun as a background., The
only part of the spade not
made of precious metal is the
handle, and that is of red-
wood,

THE DRIFT OF BOTTLE
MESSAGES

The world’s record holder
for bottle messages, decord-
ing to the Nautical Gazette,
is Captain A, Simpson, a
Scotchman until recently in
command of a steamer trad-
ing between London and
Austraba. During the past
24 years, he threw more than
10,000 bottle messengers into
the ocean, and of these more
than 1,000 were picked up.
Some of his bottles set adrift
near Cape Horn were found
on the southern coast of Awustralia,
after drfts of from 10,000 to 15,000
miles at an average daily rate of 10
miles.

An American who has been an ex-
tensive experimenter with bottle mes-
sengers 15 C. F. Keehnast, first officer
of the szteamer “Cherokee,” of New
York, Out of about 5,000 bottles dis-

Bilver Spade Used 1o
Turn First Bod

patched by him, in co-operation with
the Washington Hydrographic Office,
about 350 have been returned. The
longest drift of any of these was about
G000 miles in 1,698 days. The drift
of such bottles afford intimationz as
to sea-surface currents, thus being val-
uable scientifically as well as a source
of personal interest to the dis-
patcher of the messages.

AN IMPROVED METHOD
OF MAKING STEEL

Attention is !heing drawn to
a new German steel-making
process in which the steel,
although made without cruci-
bles, is said to be equal in
every. point to crucible steel.
One of the most important
qualities of this process is that
the steel shrinks only half as
much as ordimary cast steel,
the product thus equaling
crucible steel in the open-
hearth furnace.

The eclaims made for the
process are that the construc-
tion and working of the fur-
nace 15 simplhified; that the
heat can be controlled more
quickly and more exactly in
the open hearth than with or-
dinary firing; that intermit-

tent working s facilitated,
the furnace being quickly
brought to full heat after

standing idle ; that the charge
is kept in a perfectly ligmd
state, =0 that it is not neces-
sary to use the last of the
contents of the furnace for in-
gots: and that the charge can
be melted and treated more
quickly than by the ordinary method,
thus adding to the output of a furnace
of given size and also reducing the cost
of lahor,

Plants have already been established
in Germany, Sweden, and Scotland, the
latter having a capacity of 6,000 tons of
steel per wvear and costing 8150,000,
An English plant is alzo planned.
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Feady for n Drive from s Crodle

Diving ioto the Sen with o Lood of Humao Fretght

CYLINDRICAL MOTOR LIFEBOAT DIVES FROM SHIP

After 20 years of work and many
digappointments, an inventor at pres-

ent i Toronto, Canada, belicves he

has perfected a non-sinkahle, non-
apsizable, maotor-driven lifeboat
whose launching from a ship 1= in the
nature of a dive, The boat looks Like
an exceptionally corpulent cigar, and
comprises a cylinder within a cvlinder.
The outside cylinder, which revolves
freely with the action of the waves. 15
24 fr. long and 7 ft. in diameter. The
inner cylinder, or

of the outer parts, it is claimed that
the passengers are guarded agmnst it
by the force of gravity acting upon
their cradle. It is likewise claimed that
0 persons may be carried,

The problems of providing fresh air,
expelling the exhausted air, and driv-
img the strange craft by motor power,
are met i the following manner:
The bearings leading into the inner
cradle have a hollow center, through
which is run an air tube with the outer

emd  curved up-

cradle, in which
t he passengers
and the ]}n:l]:lfllii][-.'_;'
mechanism are
carried, is 6§ fi, in
diameter and 18
it, lomg, s u s-
pended at its two
ends by the bulk-
heads situated at
the cone ends of
the outer eylinder
or shell. No mat-
ter how  violent
the rolling action

FPasreigers within the Mon-Capsizable, Non-Sinkakle
Marar-Deiven Lifeboamt

ward about 2 ft.,
sn that 1t 15 well
above the water.
At the inner end
of the tube 15 a
zmall pump which,
worked by the
passengers, draws
i the fresh aire
The exhausted air
15 expelled by an
ingenions a r -
rangement o f
valves which au-
tomatically close
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when the cylinder to which they are
attached revolves them heneath the
water level. A number of these valves
are alwavs above the waterhine and
open to the air, In the engine installa-
tion, the exhaust iz carried through
the bearings to the open air, The ope-
ration of the propeller through the
turning outer shell 15 stmple, The pro-
peller connection with the engine sit-
nated within the cradle depends en-
I:irr.:l_'g.' upon gFear wheels, Therefore, it
revolves entirely independent of the

POPULAR MECHANICS

relative position of the inner and outer
cyhinders,

Une of the most important features
claimed for the boat as it now stands
is the fact that, mstead of having to be
lowered over the ship’s side by tackle,
Jvhere it would be in danger of heing
crushed by the heavy seas, it rests in
a cradle from which it slides and dives
into the sea when releazed. In the
tests miven at Toronto, the boat, carry-
'L:ng passengers, was launched into the
water az shown in the illustrations,

NEW DESIGN FOR LETTER
BOXES

A new stvle of street letter box has
been adopted by the Postoffice Depart-
ment, and will be in-
stalled throughout
the larger cities of
the country within
the next vear., It is
to be mounted on a
fluted wooden or iron
pedestal, and by
postal authorities is
considered a  great
Improvement over
the hoxes fastened to
lamp posts,

The present style
of letter hox opens
on the side, and the
CArriers cannot see
the interior without
difficulty, so that to
prevent overlooking
letters they have to
feel  aroumd  with
their hands. In the
new box the face or
front falls to the
level of the bottom
of the receptacle, ex-
posing every part of
the interior to the view.

€A lamp purchased in Chicago for
£12 by a citizen of Paraguay. cost the
purchaser a total of $69.15 hefore he
received it by freight from its manu-
facturer.

TURN OF LEVER KILL3 MAN
QUARTER MILE AWAY

“Death by long distanee” iz perhaps
the most peculiar of accidents, Pat-
rick Gaul, of Lackawanna, N. Y., was
killed recently through someone acci-
dentally touching a lever a quarter of
a mile away from where his death
occurred,

He was working in a manhole at the
Lackawanna steel plant, when the
cover suddenly clanged down on his
head. The manhole cover, which is
operated by steam from the boiler
house of the plant, weighs 500 Ib., and
is opened and closed hy slight turns
of a lever. Someone had turned the
lever, not knowing the man was work-
ing inside the hole,

MONSTER MOTOR TRUCK
TO CARRY SCENERY

The management of a circuit of
theaters in New York City has
acquired a unique type of motor truck,
which is one of the largest in the
world. It is claimed to have the
greatest wheel base ever used on a
motor truck, 34 ft. over all, outside
length, is 12 it. in height, and has in-
sidde measurements sufficient to accom-
maodate stage-width scenery. On either
side of the hml}'. 10 ft. in height, are
reproductions in color of two of the
theaters in the circut,

The motor truck was built for the
transportation of scenery and stage
furniture between the theaters. The
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Monster Motor Truck Designed for Traomsportation of Stape Svenery between New York Thenters

movement of scenery from one theater
to another has usuallv to be accom-
plished between Sunday and Monday,
and the ordinary means of transporta-
tion proved inadequate. The equip-
ment of the car includes a number of
unusual appliances for the handling of
largre pieces of scenéry,

RAILROAD STATION BUILT OF
MINE WASTE

A striking example of what may be
done with the waste of zine and lead
mines has heen demonstrated o the
comstruction of the new union station
at Joplin, Mo., the conerete of which
15 largely made up of flint and lime-
etone tailings taken from the waste
piles of the mines in the district. Of

the 22 parts in the concréte mixture
used in constrocting the station, 15
parts came from the mines, 10 parts
being average tailings, and 5 parts the
fine tailings from the sand jigs, called
Chitwood  sand.  OF the remaining
seven parts, three were of river sand
and four of cement,

The ecenter portion of the station,
built in the old Roman type of architec-
ture, is two storieg high. The train
sheds and ]hlatfn:rl'n:-' cover 25,000 sq. ft,

CThe officials of the Bureau of Census
estimate that there 15 an mvestment
of more than 256,000,000 represente:d
in the manufacture of agricultural im-
plements in the United States, giving
employment to 30,061 people,

Woaste from the Zine ond Lend Mines of loplin, Mo., Went Into the Constructlon of This
Reinforeed-Conerete Union Station
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CURIOUS FOREIGN BREADS

Two cirious breads, one Tuarkish,
and the other Japanese, the first de-
licious, and the second not recoms-

Turkish = Oven-Flopped ™
Brend

Japanese Bread Strung
Like Duattons

mended, are shown in the accompany-
ing illustrations. The Turkish bread,
which 15 “oven-fopped™ and 15 shaped
like certain kinds of American bigcuits,
15 claimed to have an c'-:q'uil-.ih:, appe-
tizing, grain-like flavor, found very sel-
dom in American 'I'_hn:mh In mat-:lng

STEAMBOAT CENTENNIAL

The celebration of the centenary of
steam navigation on the western rivers
brought to Pittshurg a distinguished
company of men and women from all
sections of the United States, including
President Taft and representatives of
the families of Nicholas ], Roosevelt, a
rreat-uncle of the former President,
Robert Fulton and Chancellor Living-
ston of New York., The first named
wag the builder of the first steamboat
used west of the Alleghenies and the
two latter supplied the money and
plang for the boat. The most spectacu-

lar feature of the celebration was a

river parade of more than 100 hoats of
all types and sizes, headed by a replica
of the “New Orleans,” the boat built
by Roosevelt, This unique craft was
thus started on a triumphant voyage to
New Orleans, being received and hon-
ored by a score or more of eities and
towns along the route.

One of the events of the Pittsburg
celebration was the christening of the
new “New Orleans” by Mrs. Alice
Roosevelt Longwaorth,

it the baker takes a piecce of dough,
deftly whirls it around atop his finger
for a moment to give it a pancake form,
then throws it “flop” into the oven
against one of the heated walls, It ad-
heres there for a moment, bhakes, ex-
pands, drops automatically onto its
other side on the oven floor, and, just as
it is browning nicely, iz dragged out
at the moment another is “fopped” in.
The time consumed in the baking is
about two minutes,

The Japanese bread, strung on a
string like buttons or Chinese money,
12 much used with tea drinking and in
SO,

{The municipal authorities of Ham-
hurg, Germany, have authorized the
construction of a 3-mile line of track
on the Scherl monorail plan, to test the
adaptability of the monorail with a
view to installing it on the municipal
traction system.

ON THE MISSISSIPPI

In comparison with the leviathan
steamers of the Mississippi of today.
and the smaller ones of the Ohio and
its tributaries, it was a modest affair.
The “New Orleans™ left on its long
vovage down the Ohio and Mississippi
on the morning of Thursday, Novem-
ber 2nd.

The original “New Orleans" was
built at Pittsburg on the banks of the
Monongahela, in 1811, A comparison
of the little boat with the magnificent

-passenger steamers of the rivers today

reveals the immense advance of marine
constriaction durmg' the last one hun-
dred yvears. The “New Orleans” was
138 ft. in length and 26 ft. beam, with
a keel of 116 ft. She was of only 400
tons burden and carried an enormous
smokestack and two maste, with sails,
tor the builders, Fulton and Roosevelt,
believed canvas would he necessary in
coming up stream. Steam power was
then in its infanecy,

There were two cabins, box-like af-
fairs: one of four berths aft for ladies,
and one forward for men. The engine
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"

Some of the Modern
Stenmbents Lined Up
nt Fitlsburg

Passengers on the = New Orleans®
io Costumes of 100 Years Ago

Mrs. Alice Reoseyvelt Longworth
Chrigtening the " New Orleans"

Ehoto by the Jolinston Stodios Mittabare, Pi

Replicn of tilr:' Mew Orleans,” the First Steamboat to Mavigate the Western Rivers.
Badlt sk Pittsburg by n Great-WUncie of ex-President Foosevelt
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was a primitive piece of mechanism
with a 3-in. cylinder. The wvertical
wheel was the invention of Roosevelt
and was the same type that made ful-
ton's “Clermont” perform its celebrated
ascent of the Hudson in 1807, The
“Wew Orleans™ cost 338,000,  Her
maiden vovage in 1811 terminated at
Natchez, The following yvear she went
the whaole distance from Pittshurg to
the Crescent City, but two vears later
struck a snag near Baton Rouge, and
sank.

The largest passenger steamer on the
Ohio today is in the service of a Pitts-
burg and Cincinnati line. Her con-
structiom 15 the last word in river
boats,  In length she measures 230 ft.,
beam 44 ft., and is 7 ft. deep. She is

rated at 1,200 tons burden, and her en-
mines are 1,600 hp,

The interior build and finish of this
boat 1s magnificent. In the grand
salon mahogany is used, with ceiling
of pressed steel, and plate mirrors are
abundant. Thiz =zalon is 200 ft, long
and 15 ft. wide. All the staterooms,
which are’ equipped with the most
madern toilet and sanitary apphances,
are on the outside. The highting is
by electricity throughout,

This steamer makes a trip every
year, carrying visitors to the Mardi-
Gras at New Orleans. The distance
from Pittshurg to that port—=2000
miles—is covered in a week going
downstream, which is remarkable time
for a steamboat,

HEAVILY ARMORED JEWEL
SAFE

An ingenious jewel safe, dezigned to
be securely fastened within a drawer
or to the top of
a  dresser of
desk, has made
its appearance
on  the market.
It is very heavily
armored, with a
combination lock
set in a circular door which lifts com-
pletely out when the lock is operated,
leaving a convenient hand haole,

COPYRIGHT INFRINGED BY
MOVING PICTURES

Copyright of stories and books ap-
plies with the same force to the dram-
atization of the idea or plot for the
moving picture as for the theater. De-
cision to this effect was reached by the
Supreme Court of the United States
after hearing arguments presented by
representatives of the moving-picture
interests and the owners of the rights
to the original hook, The story in dis-
pute was “Ben Hur” A moving-
picture company sought to produce a
film drama of the story and employed
a man to read the book and devise a

scenario. The pictures were made and
shown and then suit was filed apainst
the concern. The allegation in the
suit was that the copyright was being
infringed by the moving-picture con-
cern and that no application {or per-
mizsion to use the story had been made
by the moving-picture people. Testi-
mony was produced to show that a
theatrical firm had purchased the right
to make a play of the story and had
produced the play throughout the
country. The case was decided against
the moving-picture company in the
trial court and an appeal was taken to
the Supreme Court of the United
States, Thiz court affirmed the decis-
wn of the lower court.  The court held
that the infringement was not of the
copyrighted book or the drama, but of
the author’s exclusive right to drama-
tize his own writings and publicly to
perform that dramatization. The de-
cision of the court is regarded as of
the ntmost importance to moving-pic-
ture concerns.

O American™ automaobiles for the Eng-
lish trade will be made in England
hereafter by at least one United States
manufacturer, a plant for the purpose
having recently been set up in Man-
chester,
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Members of the " Borrowed Time™

Clubty of Dak Park, T, Listesing to the Voices of Dieconsed Members

VOICES OF THE DEAD ARE HEARD AT UNIQUE CLUB

Vioices of the dead were heard re-
cently in song and story at a meeting
of the “Borrowed Time” Club, a novel
organization of elderly men in Oak
Park, one of the suburbs of Chicago.
The voices came to them as they had
heard them in life, the medium bemng
a phonograph,

The first records put on the machine
were those left by “Father™ E. F. Rob-
bhins, the organizer of the club, who
died two yvears ago. The old men,
some of them almost deaf, leaning
forward with their hands behind their
ears 2o a3 not to miss a word, heard a
familiar little hacking cough, and
Father Robbing” voice began singing

a familiar hymn. Then he told a little
about his life. The other records heard
were those of E. W, Hoard, another
charter member, who died three vears
ago at the age of 93 years. He sang
the hymn, “There Is a Land of Pure
Delight.”

The “Borrowed Time" Club was
nrg.'mi:{ud i 1902 in the harness s'iut-p
of “Father” E, F. Robbins, and 15 com-
posed of men who have passed 70
vears of age and are living on “bor-
rowed time,” Of the 25 charter mem-
bers, 15 have died. It is the intention
of Philander Barclay, the historian of
Oak Park, to take records of the mems-
bers of the club now hiving,

LOWELL THEORY OF FROST ON MARS

In further support of his theory re-
ganling the probable existence of veg-
etalile life on  Dlars Prof. Percival
Lowell, of the Flagstaff Ohservatory,
has announced that during the first
two weeks of November obszervations
made by him assure him of the occur-
rénce ot frost on the planet. It will
be remembered that Professor Lowell

iz the firmest advocate of the theory
that Mars is inhabited, and he built a
splendidly  equipped observatory at
Flagstaff, Arizona, for the purpose of
investigating this planet. His obser-
vations have resulted in the formula-
tion of a theory in logical sequence
hegmnrng with the discov ery of Almy
substances he states are clouds which
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appear from time to time over the
planet, thus giving evidence of "the
presence of moisture which creates
and nourishes the vegetable life the
ohserver believes he has seen. Further
than this he has also announced the
existence of 1cebound poles smmilar to
the poles of the earth, and it 15 his
theory that the canals on Mars were
dug by the inhabitants of the planet
for the purpose of carrving away the
water resulting from the melting of

the ice at the poles under the influence
of the sun. These deductions from
thousands of ohservations as recorded
on hundreds of photographs, Professor
Lowell contends support his theory.
His newest photographs and observa-
tions, as stated, have convinced him of
the oceurrence of frost, Many astrono-
mers take issue with the theories of
Professor Lowell as to the Martian

canals and the existence of vegetable
life.
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‘AN AEROFPLANE-EYE VIEW OF A
DREADNOQUGHT

Fhatograph of the batleship ‘* Florida ™ as she
was being towed to her pozition in line at the big
naval pevlew i New York Harbor, Oetobar J1-
Maovermber Z, There were five tugs used to
siralghten the vesssl out into the East Rlver, two
in frent, one on each side and one in ike rear.
The pleture was taken just as the big ship pazsed
under the Brookiyn Bridge.

@ Ralph Mulford was the victor in the
annual Vanderbilt cup race held at
Savannah, (Ga., Nov. 2%, driving his
car 201.38 miles at the rate of 74.07
miles an hour, which constitutes a new
record for this race,

WORLD'S LARGEST ELE'li;TR]C
GENEEATOR '

The largest electric generator in the
world was installed  recently in  the
Waterside station of the New York
Flectric Company under conditions
which furnished as dramatic and spec-
tacular a setting as could be imagined
by any playwright. . An assemblage of
prominent men had gathered to at-
tend the ceremonies- incident to its
starting. Opposite flie monster crea-
tor of electric power stood seven huge
vertical engines, an -older type of gen-
erating apparatus, whose work was to
be donme by the single steam-turbine
unit. COne by one the vertical engines
were brought to a stop and the entire
“load™ gradually transferred ' to the
big turhine, A few wyears ago ‘these

- vertical engines were considered the

last word in electric generating. To-
day one turbine, which takes up but a
little more floor space than a single
steam engine, is substituted for them.

This great generator has a capacit
of 30,000 hp., sufficient to supply aﬁ
the current for an up-to-date city of
250,000 population, Its power iz equal
to that of some of the preatest of the
ocean liners or 30 express locomotives,
It weighs 420 tons and consumes daily
400 tons of enal.

O Birmingham, England, has a school
for training of hardware salesmen, a
special course for this purpose having
heen established at the Birmingham
Technical School.
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A STEAM-TURDINE ELECTRIC GENERATOR OF 30,00 HORIEPOWER

It replaces seven wertical engines, the size of each of which wals this wnit, and generales power
egual ta that of the " Campania.” one of the ocesn greyhounds, or pxpress locomotived, 11 condumes
4 toms=n good tralolond = of coal, every 24 hours.

=




A THEORY BECOMES A FACT

The Best actual test of the neroplane ss an offensive wenspon end an engine of destruction in worfore
cecureed & few weeks ogo when Italian avintors guided thels muachines aver Turkish troops snd Areb osops,
deeppifig bombe with deadly efect and striking terror ta the henris of the Moslem soldiers.

|



WAR AMONG THE DATE PALMS OF TRIPOLI
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I, liallun Sharpehocters Drawing the Fire of the Boemy —32, It i3 Estimated That S30000 "-'-"ﬂ.rth al
Ammunition was Used by Itolisn SGunners to Silence This O1d Turkish Mertar—3, Prephets Tomo Held
by the Italian Troopa—4, Ao Incident Which the ltalian Censors Kept Drack, an Italion Warship Sioking
uﬁ-' Tripeli, Riddled by Turkish Bhella—35, Moxim Gon Mounted on an Automabile by Turks,
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AUTOMOEILE PROGRESS AT ENGLISH SHOW

Strongly reminiscent of the golden
age of motoring, when the year's prog-
ress as exemplified at the annual shows
of the mdustry, in different great capi-
tals of the world, was a matter for the
most phlegmatic to rave over,
was the recent English exhiin-
tion, just closed in London.

Certainly it was the
consensus of opinion,
among the engineers
and experts who at-
tended, that this was
the first show in a
number of years at
which real progress
was In evidence, and
upon  no  reasonable
hasis could it be denied
that the ecars shown
fairly bristled with
novel and inter-

A Charocteristivc Example of 1lhe Use cd8ilent.
Chaias ta Drlve Autemobile-Engine Cam-
shafts, Magnetos, etc.

silence, which has come in a manner
doubly mertorious, in that it has -
volved, incidentally and otherwise, ad-
ditional important advances. Chief
among these iz the substitution, in a
~ few high-grade cars, of wvarious
types of sliding valves in the
place of the long-established
poppet valve,

Of the types of mo-
tors with sliding-sleeve
valves, there are now
at least a half dozen
well-tested  examples
on the European mar-
ket, and their advan-
tages, in respect to re-
liabihty, durability,
high power, and econ-
omy, are proved past
all questioning,

A most inter-

esting features,

many of which
offered every
evidence of he-

coming  perma-
fent hxtures m
motor-car  prac-
tice,

First among
the  improve-
ments must be
listed the
achievement of l

esting and ap-
parently a suc-
cessful  attempt
on the part of a
famous  French
manufacturer, to
evade the com-
plications of, as
well as the pat-
ents on, the
sleeve-valve con-
structions, s il-
lustrated  here-

Theee Stages in the Operaticn of the Newr Botary-Walve Motor, Showing Diferent Positions of Yalve



A HMHew B-Cylinder,
Exhibited ot the

with, in which the intake and exhaust
of the four-cylinder motor shown are
simply controlled by a single rotating
valve, mternally “water jacketed” and
driven by two pairs of bevel gears,

In the motors
in which pop-
pet wvalves are
retained, it s
becoming al-
most  universal
practice to en-
case the valve
mech anisms
completely
with readily re-
T 'il]ﬂ.ﬁ COVEr
plates, thus im-
proving cleanli-
nesz as well as

V-S3haped Auvtomoblle Engine
Fignas,

FPraiae from Engineers

Which Raceived High Bimple

A Fecent Europiap Chassis, Ehowing the Ment and
rrangement of the Varlows Mechanieal

Elements, and the Buesl Tapes for Brake Actustion

A Coupe Body Shewn at the Recent English Autemobile

Shaw

silence.  Another notable development is
the fast-increasing use of silent chains in
the place of spur gears for cam-shaft
and magneto drive, etc.
stange, the silent chain is even introduced

In one in-

mmto the change
gear, appar-
ently with un-
gualified  sue-
cess. Itz ad-
vantage is a
silence  that in
addition to con-
tinuin 18
greater than i
€Ven new Spur
gears, unless
cut and hard-
ened much more
perfectly  than

A Car Deaigned Easpeclally for the Durbar Ceremonies in India — It has a i+Ft. Wheelbaze

afd Beats 0 Comioriably
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present processes ordimarily make possi-
hle,

Silence in the final drive is com-
mencing to be songht in the use of
worm-and-worm-wheel  combinations
in place of the more common
bevel-pinton-and-grear system. While
anvthing but a perfectly cut worm is
inferior in durability to bevel gears, its
silence isabsolute. The qualities of the
worm gears applied in several beaunti-
ful chas=iz on view at the show left
nothing to be desired.

The tendency to decreasing bores
with lengthening strokes still persists;
but by many is ascribed to a desire to
evade European taxation fees which
have hbeen based upon bore diameter,
rather than upon any engineering mo-
tive. However, the advantages of the
"long-stroke” are most definite in their
application to motors of small size and
high-efficiency, toward the exclusive
production of which most manufac-
tlirers are tE::uimu. rather than mn the
encrmons  and 1.11.'Etl'|.:1}-' constroctions
that are a passing feature in antomaobhile
design,

In the chassis of the most perfect of
the modern cars an altogether unprece-
dented refinement of lines and details
is hecoming manifest. A seemingly
simall, but neverthelezs characteristic
example is found in the Hat steel tapes,
shown in the accompanying illustra-
tion, for the operation of the brakes.

Another brake novelty that has come
mio use on several worm-driven Furo-

-

pean cars is the placing of the foot-op-
erated brake on the back of the differ-
ential casing, where it possesses the
advantage of working with the leverage
advantage of the propeller-shaft speed,
while 1t iz at the same time readily ac-
cessible,

The constantly increasing use of
wire wheels, capable of almost instant
detachment from the axle and replace-
ment with an extra carried on the car,
i5 a solution of the tire and other prob-
lems that so far, for some unexplained
reason, has not commended itself to
American manutacturers. IElaborate
tests have proved wire wheels to he
stronger and more elastic than wooden
wheels, and to reduce tire wear (i the
service of London taxicab companies)
about 50 per cent. In addition to this,
there is avoided the objectionable fly-
wheel effect of the great mass of de-
mountable and other wood-wheel rims.
And the growing rarity and cost of
gu:n:ud hickory 15 another Puiﬂt inn favor
of the comparatively cheap wire wheel.

The production of well-designed and
high-grade body work 15 another detail
in which the European manufacturer
stands second to none. Most worthy of
mention among the beautiful examples
seen at the show were the inside-driven
“saloop-limousines,” the coupes, the
commadious and long-wheelbase de-
signs popular among the native princes
of India, and such novelties as the tiny
“conning-tower” top for torpedo run-
abouts,

WOMAN JURORS VEXED WITH STRANGE PROBLEMS

The country at large is- wondering
whether or not it was with a motive
that the conrt officials in California
brought a man charged with saving
mean things about a neighbor before
the first woman’s jury to be organized
in the state after the passage of the
suffrage law. Of course the man
wasn't really charged with being a
gossip, nor did the information filed
with the court state that he gossiped.
He was the editor of a newspaper and

he was accused of printing improper
statements regarding a member of the
council of the town of Watts. Whether
there was any snickering among the
court attachés on account of the pos-
sipy charge or not, it did not last long,
as the ladies handled their case with
ease, acguitting the prisoner on the
second ballot, the jury standing 10 for
acquittal on the first ballot.

The trial judge at Watts was spared
the problem that came before a judge
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in Los Angeles when the first jury of
women was summoned 1n that city,
The case in this instance involved a
youth accused of speeding a motor-
cycle, The trial dragged out a fairly
long time and when the jury came to
make up its mind what to do with the
prisoner there was an assortment of
opinion that wouldn't co-ordinate in a
verdict, Lunch time came with the
problem still unsolved, and the case
was forgotten in an effort to settle
the matter of how the jury was to be
fed. Tt so happened that several of
the ladies had left their purses at home,
and, not understanding that the county
was responsible for their food and lodg-
ing while engaged in the consideration
of the eounty's business, there was a
wide difference of opinion as to where
the jury should lunch.

The twelve ladies had almost as
many favorite luncheon places selected
and at least one of them is reported to
have felt rather nervous becaunse she
waz not at home to get her husband his
midday meal. The ladies who had
no money were not really hungry and
said so. \What bade fair to be a lasting
controversy was ended by the whis-
pered information from a bailiff that
the county was host for the occazion.
And the prnsoner? Well, the jury
couldn’'t reach any conclusion about
him and he was discharged after five
ballots had been taken.

WEAICGED ) pRED AIN] S UREEAY TRIES SIL

PROPOSED REMARKABLE TOW-
ING FEAT

Preparations for a remarkable piece
of towing are described in the Shipping
Gazette, London, A large dock 15 be-
ing built near Amsterdam for the
Dutch Fast Indies, and it happens that
a smaller dock and a ship are being
built in England for the same destina-
tion. To save three separate towages,
it is propcsed to put the ship in the
small dock and to put the two in the
large dock, which will be brought to
England for the purpose. The umque
three-decker will then be towed to the
Fast Indies,
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PROGRESS OF

The development of aviation in con-
nection with the navy has reached
such a stage that news dispatches
quote officers of the United States

The Mishap CTaused by Altempt to Lauvpeh  Aste-
Hydroplone from Moving Ship

warships as predicting the equipment
in the near future of each battleship
with at least one acroplane.  Follow-
g the successful experiments in Octo-
ber with the Curtiss machine by officers
of the Annapolis airmen’s school, a se-
ries of tests of a Burgess-Wright aero-
hydroplane was conducted 1n conjunc-
tion with the Atlantic-fleet maneuvers.
Lieutenant Rogers made a long flight
over the hattleship fleet off New-
port, R, 1., fiving at the rate of 50 miles
an hour, swooping down to the surface
of the water and flying aloft again.
On the completion of this maneuver,
the machine was hoisted aboard the
hattleship “Ohio”™ which steamed
out to sea. Ten miles off shore an
attempt was made to launch the
machine. The forward ~
movement of the wvessel
tilted the biplane at such
an angle that one wing and
the rudder dipped mnto the
water, causing a strain
that resulted in the snap-
ping of the rudder and
wing supports, thus bring-

THE MONTH

IN AVIATION

Calbraith P, Rodgers finished his
trans-continental fAight from Sheeps-
head Bay, N. Y., when he arrived in
Pasadena, Cal., XNov. 5, completing
what is generally credited with being
the greatest achievement, thus far, in
aerial navigation. His attempts to fly
the remaining 20 miles that intervened
between IPasadena and the Pacific
Ceean have not vet been successful,
but his achievement 15 regarded as
complete as it now rests, He flew a
total distance of 4,231 miles, at an av-
erage rate of 51.7 miles an hour in 49
days, or 82 hr. 4 min. by actual flving
time, making 29 stops en route in 11
states,

Robert G. Fowler, who started from
the Pacific for the Atlantic, had a
chapter of accidents in Arizona, New
Mexico, and-Texas, and spent Thanks-
giving Day in Fort Worth, Texas,
awalting repairs to his aeroplane from
damage caused by collision with a mad
bull m a feld near Fort Worth., He
left Los Angeles Oet, 18 While in
New Mexico his machine was stalled
in the desert, the heavy sand holding
it firmly when the motor was started
s that launching from the ground
was impossible. Recourse was had to
the ralroad tracks and the machine
was szet up on a handcar, When the
motor was started the car was sped
along the track at a fast rate of speed
for a short distance, and then the ma-
chine rose in the air without dificulty
and the flight was continued to El
e e Masn. Texas.,

' M., Warchalowski
set oo new record
. for continuous

myg the experiments to an
end,

Unnble to Make a S8tart in the Desert EIBE.FI;'\'-I'];T

Utillzed a Handear for the Purpose
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flight with three passengers at Vienna,
Oict. 81, by remaining in the air 45 min,
The previous record was 31 min. 23
e,

The French airmen, Legagneux and
Martinet, found a new field for the
acroplane when they used it as an aid
to hunting birds and rabbits i the
neighborhood of Compiégne, France,
early m November., Their bag for a
day’s hunting included several brace
of birds and a pair of hares,

Four deaths were caused by acro-
plane accidents during the month of
MNovember, Herr Schinrunek, a Bohe-

“MAINE"” WAS WRECKED

The board of officers of the army
and navy appointed to make the final
ingpection of the hull of the battleship
“Alaine” in Havana
have completed their work and
are quoted as being convinced
that the explosion which sank
the ship originated outzide the
hull and was probably cansed
by a submarine mine, The
board's concluzion haz  been
reached after a careful investi-
gation which necessitated =a
minute ingpection of the wreck
as 1t lay exposed mn the huge
coffer dam built around it.
The bhoard haz not yet pre-
sented its report to the Secre-
tary of the Navyv., A piece of
metal which could not be iden-
tifed as a part of the ship ht-
tings, and is Delieved to he
part of a mine, is said to have
been  discovered near  the
wreck, and the board is endea-
voring to identify it hefore
proceeding  with its report.
The plates in the forward part
of the ship were found bulging
mward and a part of the keel
was discovered to have heen
blown upward, a condition
which could have been cauzed
only by an exterior explosion. It is
presumed that after the report of the
board has been presented, the wreck

Harbor, e
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mian airman, fell from an altitude of
about 800 ft. at Pilsen, Bohemia, Now,
2, and was killed. On Nov, 15, Herr
Metschker fell while flying over the
aviation field at Berlin, Germany, and
was killed, and on Nov. 25, Lieunt
Baron Frevtag von Loringhoven, of
the German army, was killed by a fall
in Berlin, Herr Mosca, a diztinguished
Austrian writer, fell from a machine
in which he was a passenger, at
Wiener-Nenstadt, . Nov. 30, and wasz in-
stantly killed, The mlot of the ma-
chine was unhurt and the machine
idlescended nndamaged.

BY OUTSIDE EXPLOSION

will be cut nto small pieces and taken
out to sea and =unk. The matter of
using a part of the wreck for the man-

Wireck of the Battleship " Maine " as 1t Appesred Becenily When
Inapected by the Investigoting Boaerd of Army and Mavy OfMcers

ufacture of souvenirs for the public
has not vet been decided by the
authorities,
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QUAINT EUROPEAN DOLL

The latest toy creation in Europe
to challenge the popularity of the

“Teddy Bear™ 1s a doll, now very popu-

which Seriousiy Challenge the

The Qunint Dolls
Favorite of English

Teddy Bear na the Spesial
Children

lar in London.  These quaint dolls,
which go in pairs, have hecome nursery
favorites all throngh England.

BRITISH SUEMARINE MISLAID

The British submarine “A 1, which
was sunk in the Solent, the wide strait
between the Isle of Wight and Eng-
land, about seven years ago, with a

loss of 11 lives, was sunk again re-

cently, and thereby hangs a tale. A
short time ago she was taken to the
experimental grounds and sunk, the
abject being to carry out tests of a new
apparatus for raizing submarines, The
next day, however, when the torpedo
boats were sent to carry out the first
stage of the operations, she could not
be located, and for the next three
weeks continued attempts were made
to find her, bitt without avail, It 15 be-
lieved that she was swept away some
distance by the strong currents of the
channel,

It has been calculated that nearly
A0,000,000 ft., or over 55,000 miles of
film are used up vearly, to satisfy the
world’s demand for moving pictures.

FIRST PHOTOGRAPHS OF THE MORMON TEMPLE

and elabsraleness,

slze, cast-iron,
Dixan.

symbaolical figures.

The photographa repro- [®
duced herewith are the firsi
pictures of the remarkable,
and harstofore mysterious,
$4.000.000 temple of the
Mormons at Salt Lake CGity,
aver given out by the offi-
eers of the Church of Jesus
Christ of Latter Day Saints,
as it is officlally called.
They reveal an sdifice of
great architeciural beauty

Imposing baptizmal font s
built of cast iron and rests
upon the backs of 12 life-
bronzad
Figures of Prophet
Joseph Smith and his bro-
ther Hiram may be seen in
the photograch of the statu-
ary group, on either side of
the aolumn, surmounted by

The

A Btalrcaas in Maln Assemhbly

e
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Fhodos Dopeelghe, 1011, by Joseph ¥, Smith, Trustes for (nreh of Jesss Ohrist of Latter Day Snincs

View of Molo Assembly Room of the Famous Mormon Tabernncle at Salt Lake City
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W[TI—E one magazine sold under the hammer for 510,000, which is under-
stood to have recelved 51,000,000 from sale of stock to lis readers;
and three officlals of another publication out on ball after indictment charging
them with fraudulent sale of stock; and yet another magazine
. withholding the payment of a dividend which had been
Decline declared, but which apparently had not besn earned —the
af the honest magazine publisher s forced te blush for the doings
Muckraker | of some of his fellows. Stock In several magazines has been
unlcaded on the public under conditions compared to which
salting a mine would seem an act of rightecusness,

FPerhaps there (5 something contagious in muckraking which dulls the

moral perception. Muckraking articlas, possibly sincere at the start, long
since degenerated intoe mers senzationalism to sell copies: and instead of
being the great reformers they so loudly boast, many publishers are merely
mercenary. Any man or act, however good, can be presanted under conditions
fit anly to condemn. A scratch on a silver apoon does not make the spoon
pewier; even a man with only ones eve is not blind, It is a low standard of
publishing that caters to a depraved public taste which prefers the slime I
which drips from even the purest ice. Editing iz understood to be the art of
sensing what the people want—and giving it to them ; bu* this does not excuse
a pandsring to an unwholesome mental appetite any more than It defends a
doctor who would run an opium den.

Dizhonest methods may prosper for a time, but sconer or later there
comes the inevitable day of ‘reckoning.

ON the last day of October there passed In review the 102 vessals of the
Atlantic fleet at New York, and the 24 vessels comprizsing the Pacific
fleet, at San Pedro: an aggregate displacement of 673,000 tons of fighting
ships and thelr floating auxiliariez. Of first-class batileships
we now have 35 afloat or under construction. These ships
The Canal | sione cost approximately $200,000,000.

and the Tha Panama Canal will cost about $400,000,000, but in
Navy this connection it is stated that the canal will practically
double the efficlency of the MNavy, While this iz a general
statament, which under special conditions might not hold
good in all respects, it is nel unreasonable to assume that the canal will give
us a new asset in our Mavy amounting to a sum nearly, if not entirely, aqual
to the cost of the canal.  In other words, while the canal does tle up millicns
long in advance of theilr expenditure for ships in the ordinary course of the
nation's growth, nevertheless the assst is there. Moreover, the interest and
operating axpenses on, say, 510,000,000 invested in the canal, which gives us
the equivalent of one new battleship, does not begin to equal the interest and
operating expenses on $10,000,000 spent on a battleship, The two items of
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fuel and payroll alone will emphasize this. Of courss, the canal does nof
maka battleships unnecessary; in fact, it will doubtless necessitate additional
ones, but this will be on account of greatly increased and expanded trade by
zeq, and there must be adequate naval power to protect this trade.

=a]o]=|

ENGLANES great motor event of the year, the Olympic Show, proved
the same success that marked its predecessors and indicates an unabated
interest in motering.  An expert who has followed the progress of the motor
car very closely, affer studying the show this year, savs thai
¢ the thing which most Impressed him waz the absence of any

Speed i demand on the part of fthe public for zpeed as a desired
o quality in a car. They wanted =ufflclent power, of course, to

Tnducement | get over hills at a comforiable rate of geing. but they locked

for more quiet-running engines and machinery, comfortable

and roomy seats, easy-riding springs, and most of all economy
cf cperation. The excessive cost of gasoline abroad, particularly on the
Continent, makes this feature a szericus consideration,  Seventy-five cents
and up per gailon will not deter the wealthy American who has shipped his
car across from piling up as many thousand miles as possible, but the
Englishman, more prudent and calculating, counts the cost. The essential
point, however, is the utter lack of interest cn the part of buyers in excessive
speeds, confirming the recent article in thiz magazine an the fallacy of motor
races as a selling feature. The editor of The Car {Londen) says:  “Trials
rezulling in 3 tecord for rellability and economy are of value;, but records of
mere speed . . . . are valuelsss from a commercial point of wew”

=aE=

THIS i certainly the day of the internal-combustion—or, a5 commenly

known., the gas engine. From a crude. heavy, unalghtly and highly
unreliable machine of only a faw vears age, It has developed info such
efficiency and dependabilify that yachiz so equipped are zent
on ocean voyages of hundreds of miles and fire engines

i
After the are propelled and pumped with them.  While the steam engine
Gas Engine: | has leng ceased to show improvement, the gas engine has

i What 7 steadily forced its way into all manner of uzes where steam
! would be quite impracticable. Having thus attained a high
degree of perfection in small units—szsmall compared with
large steam unitz—the next advance will be the gas engine of large power.
Already experiments are under way in Germany, looking to the conatruction
of a big &-cylinder gas engine which shall produce 16,000 horsepower, A
Swiss firmn hopes to perfect a gas-enpgine locomotive which would do away with
all zmoke and cinders.

Thesze large units naturally would use producer gas in place of gasoline,
but the question logically suggests ifzelf, where will the world's supply of
gazoline come from, and what will be its price In a few years, if the gascline-
conzuming engines continue to increase as they have done in the past ten
years? Wl the gas engines of the near future be run on kerosens, or will
the gas engine have itz day of prosperity and be dethroned in turn by some-
thing elze? The present storage battery will never displace, as it cannot

=
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replace, the gas engine, but is it too far beyond the possibilities to anticipate a
time when the millions of horsepower now going to waste every day on the
tropical deserts of the world shall be Imprisoned and converted into some
highly condensed solld, which can be cheaply transported. To invent an
engine which would utilize this condensed heat and power would surely be 2
not difficult accomplishment, Already we have gascline and alechol in solid
form, convertible inte gas for use on motor cars, and while neither fuel at the
present time finds any large market in the solid form, the demonstration iz
not without its valuable suggestions.

==

HGW mmany of us realize we are 'daﬂ].r observers ol history making, that
the transition from horses to motors is actually and rapidly taking place,

not only in our big cities, but everywhere. The change is, of course, a
gradual ene. A horse drops cut here and a team there, and
- no one gives it a thought; but if the horses which have been

Horses taken off the streets of any large eity had been removed in a
© not single day, what a lot of talk it would make. It is the gradual

Allowed ** | change, like spring merging Into summer, which causes us to
fall to notice. However, there occasionally appears a real
milestone on the course, such as happened in London the
last day of October, when a big moter company tock over the horze-omnibus
company, the exit of the last horse bus being duly photographed and recorded
for historical purposes. The hansom cab, ever a most unstable vehicle, is
likewise literally on its last wheels, and a few months hence will know it
no more.

In a very few years we will see signs on prominent streets throughout all
our cities, " Horses not allowed on this street,” and the motor may then be
aald to have fully come into its own.

Mor is this condition confined to the city. The country roads for 20
miles out of Londen, in all directions, formerly were crowded with truck
farmers driving their one-horse carts daily to and from the town markeis.
Mow tha horees are so few that scores of resting places where refreshments
were sold for man and beast, have been obliged to go out of business. In
Europe, where the strest car has never bsen any too popular, they are already
anticipating the time when that means of transportation will be forced from

the streets into subways.

H. H WINDSOR

|
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PNC PATION DAY
OmFRSTJOY RIDE

Bules Befing Given o @ Joy Fide” s o Means of Advertlsing Motar Tracks

MULES GIVEN “JOY RIDE" AS
MOTOR ADVERTISING

i receiving a consignment of mao-
tor trucks reeently, a “live” antomobile
dealer in Dallas, Texas, where horses
and mules are so thick that trucks of
this kind are still somewhat of a cu-
riosity, organized a “joy nde” for
mules as an advertising feature, Dan-
ners bearing the inscription “Emanci-
pation Day—Our  First Joy  Ride”
were attached to the sides of one of
the trucks and five Texas mules were
driven aboard, A band was loaded
into another motor truck, and the busi-
nezs 2ection of Dallas was paraded.

{50 anxious i3 the government of
Brazil to secure immigrants that agri-

culturists entering the country from-

abroad are given free pazsage from port
of embarkation in Europe or America.
hotel accommaodation on. arriving in
Hrazil, transportation to the section of
the country where they desire to settle,
long credit in the purchase of farming
land and gratuitous supplies of secds,
vehicles and implements with which
to till the soil.
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INGENIOUS ADVERTISING
IN FRANCE

This remarkable “underwear” ad-
vertisement now  appearing  in the
prominent magazines of France shows
the mgenuity of the French in creat-
ing publicity ideas. The illustration
iz made up like an N-ray photograph,
and each member of the passing
throng 15 shown to be wearing a cer-
tain brand of underwear.

IMustration for o French Underwesr Advertisement




Science and Mechanics

Pérsus

The Player and Musician

By ROBERT GRAU

“An upheaval is on the horizon such
as will change the musical and the-
atrical map, unless the impetus of sei-
ence and artifice on our realm 13 re-
tarded.”

Thus spoke a distinguizshed musician
to the writer on New York's musical
“Rialto” a few weeks ago. The ex-
pression, perhaps in a less prophetic
view, is one to be heard frequently
today,

There has been much encroachment
om the artist’s realm through the ad-
vent of such inventions as the motion
picture, the phonograph, the player
plano, and the automatic orchestras.

Rather than that we are to witness
an upheaval, it 15 hehieved that play-
ers and singers will afiliate with the
acientific inventors, for already many
are bowing to conditions and  also
profiting hugely as a result,

I Caruso, the great tenor, happens
to lose his voice or become incapaci-
tated because of such illness as has
kept him off the operatic stage the last
half of two seasons, he will feel con-
sosled % the knnwh‘:ﬂge that his 1‘(‘:}'31-
ties from a phonograph company will
excecd B100,000 a vear for many vears
to come: while Madame Tetrazzini 1=
grateful that the same company re-
fused to pay her 1,000 five vears ago
for the very same effort that they are
now  paving her 835,000 a vear for.
Then the diva was willimg to take the
lower Iﬁgur{: rmtri;:ht foor her records,
but & vear ago she demanded a bonus
of 225000 besides the rovaltes, and
she got it

Owmr  pessimistic  musician, whose
prophecy is recorded at the outset of
this article, need hardly fear for the
welfare of the celebrities. Only a few
vears ago they would all have felt in-
sulted at the very suggestion of their

4

singing for a phonograph company,
but the reports of Caruso’s earnings
in due course reached Mary Garden,
Geraldine Farrar, and Emma Eames,
and now we find the spectacle of these
three prima donnas reaching our
shores one month ahead of the date
for their engagements, and proceeding
directly to the vocal studio of a phono-
graph company,

Now Kubelik succumbs to g 50,000
temptation to have his artistry on the
violin perpetuated, amd it 15 on the
cardz that Paderewski, the Titian-
haired pianist, has demanded 250,000
in order that posterity may hear his
piano playing,

Dramatic stars are no less cognizant
of the gold-laden opportunities sci-
ence has placed before .them. The
preat Kejane and Coquelin, as well as
Jane Hading, the three greatest play-
ers on the Parsian stagre outside of
Bernhardt, have heen induced to pose
hefore the camera for moving pictures,
and without the least flutter, even the
divine Sarah herseli haz positively
contracted with an English company
for a condensation of “Camille,” to
be presented m two pioctore resls, "1
am |}|;1:.'1':1;; four ]‘Jc:::r.l‘_'rllt}'," EAVE =arah,
“and who shall say me nav? What
would we not all give, if we could see
the art of the great Rachel, of Garrick
or of Kean! 1 am glad that I can
leave my art behind me, for even the
sreatest of plavers are forgotten in
this age of wonders.”

U The use of a trade mark or !3.-_‘|']'[fI|I.H..I1.
that will identify all goods made in
the British empire 15 being agitated by
the merchants and manufacturers of
the United Kingdom ; the idea heing
tor ttilize the same mark for all classes
of goods,



POPULAR MECHANICS 45

NEW METHOD OF COMMER-
CIAL STERILIZATION

It has heen known for some time
that the light of the mercury-vapor
lamp was especially rich in actinic
ravs. These are for the maost part
invisible to the eye and have the great-
est chemical activity., It 15 for thas
reason that photographs can so readily
be taken by these ultraviolet rays, as
the invisible portion of {hl.'.'ll‘: 15 fre-
quently called.

Bhat as they have an extremely short
wave length—approximately 040001
in.—they are practically cut off by an
interposed wall of ordmary glass. On
the other hand, they will pass freely
through the common mineral quartz,
due to molecular differences between
this material and glass, and when, in
recent vears, a way was found to fuse
and manipulate quartz in much the
same manner as glass, quartz tubes
were made for use with the mercury-
vapor lamps, and it was discovered
that the ultraviolet rays which quartz
permitted to escape, possessed, beside
their highly actinic property. remark-
able sterilizing power. This power
they retain at a distance of one or two
feet, but are quite readily absorbed by
the air,

Practically all recognized species of
harmful bacteria are destroved by a
few seconds’ exposure to these rays,
and the action seems to be independ-
ent of the temperature of the solutions
acted upon. The apparatus 15 as sim-
ple as the process, merely a standard
mercury lamp and any ordinary com-

mercial  continuous-current  attach-
ment.
Sanitary engineers are very favor-

ably m‘npresr-ed by what has been done,
and believe the process offers great
possibilities.

OIn Holland there are two kinds of
eatablishments from which medicine
can be purchased, the drug stores,
where only prepared drugs are sold,
and the apothecaries, where prescrip-
tions from physicians are compounded,

ONE USE FOERE THE ERADIOD
OR WIRELESS COMPASS
The manner in which the “wircless'

or radio-compass, invented by two
ftalinn naval officers, is utilized by the

E .j; i [ 5 r T 3
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The Radio Compass Enobles o Sm‘:“'_ml-n:ut: in Fogs.,
the Positiona of Lighthouses ch are Egulpped
with Wireless

officers of a ship befogged at sea to de-
termine the bearings, 15 shown in the
accompanying illustration, The pur-
pose of the wireless compass 13 to
point out the exact direction from
which wireless impulses are being re-
ceived, and, if the impulses from each
lighthouse are tuned to a distinctive
frequency, so that it will be impaossible
to mistake one for the other, it he-
comes a simple matter, through know-
ing the exact direction from which the
signals proceed, to determine the posi-
tion of the ship. The “wireless™ com-
pass, onee itz frequency is tuned to a
miven pitch. indicates automatically,
by means of a pointer, in what direc-
tion the signaling station lies,
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AN INCIDENT OF THE AUSTIN
FLOOD
Although the church of 5t. Au-

rustine was completely wrecked in the
Austin flood, the statue of the Savior

Buatie of the Savicr Unharmed In the Austin Flosd

was found absolutely unharmed and
standing in itz usual position. The
illustration shows the statue being re-
moved from the wreckage.

COW STATISTICS

There are 22000000 cows in this
country, and the Department of Agri-
culture estimates the wealth produced
by them in one year to be $800,000,-
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This Champion Jersey hag Yielded Approximately

Beven Tons aof Milk, Equaling 1,000 Lb, of Buatter,
in 12 Months

000, or an average _pmﬁt of 836,36 per
COW [Per aniiim. E{Jtﬂfﬁﬂt‘&d with this
average per cow, the accompanying

illustration, showing what one cham-
pion cow produces each year, is inter-
esting, This cow is “Sophie,” a cham-
pion Jersey owned at Lowell, Mass.
Her record for 12 months is 14,373 1b.
3 oz, of milk, equaling 1,005 1h, 11 oz.
of butter,

CREOSOTING WOOD UNDER
AIR PRESSURE

A new process of creosoting wood,
claimed to be a great improvement
over old methods, is now being tested.
At a recent demonstration, various
shapes and kinds of wood were
weighed and measured and then sealed
up in a cylinder, where they were sub-
jected to an air pressure of 50 lb. per
square inch, The evlinder was flled
with creosote, the air pressure still be-
ing maintained, and then the pressure
was raised to 80 lb. per square inch,
after which the pressure was released
and the cylinder opened.

The timber was then taken out and
re-weighed, and wvarious pieces were
crosscut, all showmmg a remarkable
penetration of oil, nearly to the center,
which, it is claimed, is impossible in
the old method except at great cost.
Ome feature claimed for this process
is the cleanliness of the wood, it be-
ing quite dry and clean to handle, It
15 likewise claimed that the cost of
crepsoting 13 much reduced by this
method, a waste of the preserving
liquid being entirely avoided.

THE TRANSPORTER BRIDGE
ACROSS THE TEES

The new aerial ferry or transporter
bridge across the River Tees at Mid-
dlesbrough, Fng., was opened recently
by Prince Arthur of Connaught, This
structure, which 1s the third of its
kind in England, has a length of 850
ft. and an extreme height of 225 ft.
The traveling car suspended from the
structure will accommodate 500 pas-
sengers and six vehicles. In the il-
lustration, which shows the opening
ceremony, the car 15 seen m position
to receive a load,
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OFcially Plusing the MAertn]l Ferey or Trapsporter Bridge of the River Tess, Middlesbrough, Englund,
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SUITCASE AS DARKROOM FOR
TRAVELERS
A quite ingenious adaptation of an

ordinary suitcase for service as a
photographic darkroom, especially for

Buitease Eguipped os a Darkroom

travel in the tropics, was used by H.
W. Smith, of the Massachusetts Insti-
tute of Technology, on a visit to
Tahiti, and is described by him in the
National Geographic Magazine as fol-
lonws

The right half is occupied by a
water-tight rubber bag, supported on
three sides hy the sides of the suit-
case and on the fourth by a brass rod,
which may be seen extending over the
edge of the case and hooked into the
lock. The developing tank, filled with
developer at a temperature sufficiently
below the normal to allow for rise of
temperature hefore development be-
gins, rests in this rubber bag, as

The “Darkroom™ in Use

shown. The object of the rubber bag
15 to prevent damage to plate holders
that are placed in the other hall of
the suitcase in the event of the tank
spilling over.

The cover of the snitcase is held up
by means of a light wooden rod at
each corner, and a dark bag, made
of a double-fabric gossamer with the
seams vulcanized, is then placed over
the whole.

The other illustration shows how

* two long sleeves permit the operator

to transfer the plates from the holders
to the tank without the necessity of
himself being in the confinement of a
darkroom, a distinct convenience In
the tropics even on the rare occasions
when a darkroom is available.

REINFORCED CONCRETE USED
IN OLDEN TIMES

Although concrete has been used for
many centuries, it is nsually wonder-
stood that reinforced concrete 15 a mod-
ern invention. This, however, has been
disproved by the finding of bronze re-
inforcing rods in the concrete roof of
an ancient Roman tomb, and in the
discovery of reinforced concrete in the
construction of one of the walls of the
old palace of the Louvre, Paris. The
reinforced concrete in the latter dates
back only 300 or 400 vears, but created
much comment because the walls were
thought to consist entirely of ashlar
and quarry stone. The discovery that
the stone casing concealed a core com-
posed in part of reinforced concrete
was made while workmen were pierc-
ing the wall for an elevator installa-
tiomn.

A DRYDOCK WITHIN A
DRYDOCK

The wunusual sight of a drydock
within a drydock was presented at
the Puget Sound navy yvard a few days
ago.  In the accompanying photo-
graph is shown the dock of a private
concern, as it appeared just after en-
tering the Navy Department’s big
graving dock for cleaning and over-
hauling.

This dock, which 15 hailt of wood,
had been continuously in the water
for about eight vears, and the owners
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A Flonting Drydock within a Drydock

decided it time to repair and overhaul
it, There was no other way of getting
the dock out of water, so permission of
the Navy Department was secured and

the dock towed to the navy wvard by
tugs, a distance of 16 miles,
There was ample room for the

The
dock has an extreme
length of 200 ft.. width of 40 ft., and
capacity of 2600 tons. The navy
dock’s length is 630 ft. over all, and
1% ft. on the Aoor. The width at en-
trance is 93 ft., and depth over sill,

it. However, as the graving dock
slopes toward the bottom, 1t was nec-
essary to build a staging some 12 fr.
i height on which to rest the wooden
dock,

smaller dock in the larger one,
wooden floatin

NEW FOURTEEN-CYLINDER
AEROPLANE MOTOR

One of the newest of the French
acroplane motors iz that illustrated
herewitl

This motor, while in its general ap-
pearance simulating the well-known
French revelving motors, is not de-
signed to revolve, the two series of
seven pistons being each linked to the
throws, 180 deg, apart, on a two-throw

revolving erankshait which carries the
propeller.

This engine is designed by Anzani,
famous az the builder of the three-
evlinder motor with which Blériot ac-
complished the first crossing of the
English Channel. ‘

By eliminating the revolving prin-
ciple the objectionahle gyroscopic effect
is avoided, as well as the tendency of

A Mew French Aeraplane Motor Deslgned by Anzani
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the cylinders to come off under the
influence of the high centrifugal force.
At the same time, the frequency of
the impulses iz sufficient to make of
the propeller all the flywheel that is
necessary.

The normal speed is from 1000 to
1,200 revolutions a minute, and the
ignition is by a single magneto, pro-
vided with a 14-point special distrib-
utor. Lubrication is by il fed through
the hollow crankshaft.

The eylinder bore is 314 in. and the
stroke 51/10 in,, with which dimen-
sions 100 hp. 15 secured.

FISH STOP STEAMSHIP IN
THE ATLANTIC

While in mid-ocean, on a recent trip
from London to Halifax, the steam-
ship “Durango” of the Furness ling
was brought to a stop by passing
through a school of fish. The stop
was due to the failure of the circulat-
ing pumps, and for a time the crew
were unable to discover the cause,
When the circulating feed pipe was
examined, however, 1t was found to be
filled with fish, which completely
blocked the passage and prevented the
pumps from working.

C There are 260,000 miles of submarine
telegraph cables in the world, of which
more than 100,000 miles have been
laid in the last ten vears.

BOARD WHICH VIBRATES IN
EEMAEKAEBLE MANNER

A remarkable case of continual
movement, from no apparent cause,
s0 pronounced that it is spoken of as
N tual motion,” has been a source

astonishment in Pacihe Park at
Long Beach, Cal., for more than a
year.

In September, 1910, George W.
Long, superintendent of the park,
stretched a wire between two trees
to keep people from walking over a
certain plot of grass. Fearning that
the wire was not sufficiently conspic-
wous, and that children might run mto
it and become hurt, he secured a board,
1 in, thick, 3 in. wide, and 16 ft. long,
bored a hole 4 ft. from each end, and
suspended 1t by means of two wires
from the wire strung between the
trees. A day or so later he noticed
that the board was attracting a great
deal of attention and discovered that
it was oscillating vigorously, up and
down. It has continued oscillating
in this manner ever since, and, if
stopped forcibly, immediately starts
again on being released,

What makes the board go 15 a ques-
tion still to be solved, although it is
said many engineers and  scientists
have watched and tried to fathom the
secret.,  The wind has nothing to do
with it, because the less the breeze the
stronger and more evenly it vibrates,

Thils Board Has Been Wibeating Yigerowsly for More Than a Year, Yet the Eeason fer Ita Strange Behavlor
Hus Mot Hern Found
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Caobleway Crib ond Its Operating Mechanbam

EABY CRIB RUNS ON
CAELEWAY

Running a baby's crib back and
forth from end to end of a large porch
on an electrically operated cableway,
15 a scheme designed by John G, Barn-
well, superintendent of the municipal
public-utility plants of Yorkville, 5.
C., to do away with the necessity of
wheeling a carriage when the haby de-
mands action.

The crib 15 hung from a suspension
cable by means of wheels, as shown
in the illustrations, the 30- ft. cahle he-
ing stretched taut I}} means of a turn-
buckle. An endless cable, connected
by friction gearing to a small electric
motor of the type used to run sewing
machines, hauls the crib hack and forth
on the suspension cable. At each end
of the line is a stop, which the crib
engages on its arrival, thus causing
the reversing gears of the driving
mechanism to act and start the crib
back again to the other end of the line,
this action continuing as long as the
motor is allowed to run, The motor
15 attached to an electrnic socket by a
flexible connection in the usual way.

OThe high cost of food in France, par-
Llcui.-lzrh of fowl and eges, i5 e\er] be-
ing felt by the motorists, as the farm-
ers now demand 525 wihEn a hen 12 ran
fdlonarn,

Engaging the Biop and Biarting Back Agsin

WINTER SETS TRAPS FOR
MOUNTAIN GAME

While it is generally known that the
wild game of the Rocky Mountain
region suffer the pangs of starvation
during the course of a hard winter, it
iz not generally understood that other
dangers beset them at the zame time
that seem, in effect at least, more cruel
than the mere lack of food, In the
Blue Cafion region of California, and
perhaps in other sections of a similar
nature, hundreds of deer perish during
the winter when they are caught in

Deer Coaught in o Snowdrift in the Bluoe Conon
Reglon of Colifornia, ond Storved to Death
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snowdrifts, photograph was made
of a handsome buck thus made pris-
oner, who died of starvation while
held so securely he could hardly move.
In many instances that have been noted
by hunters and others, the imprisoned
animals fall prey to other beasts more
fortunate in avoiding nature’s pitfalls.

HULL HAD BARNACLES B5IX
INCHES .THIEE
The fact that the southern waters

of the United States, especially around
Florida and the Gali of Mexico, con-

Hull of Buction Dredge Just Kemoved from the
Whates, Shawing Thick Marine Giciwtha

tain intnumerable specimens of marine

growth that attach themselves to ves-
zelz and seriously impede their speed
or progress, is attested by the examina-
tion recently made of a suction dredge
that had just been drawn out of the
water at Tampa, Florida, to have its
bottom  cleaned. The hull was in-
crusted with marine growths to a
thicknezs of G in, on some parts. Most
of these consisted of a shellhsh that
12 commonly called a barnacle. There
are thousands of these attached to the
hottom and each of them is said to con-
tain a living creature. It is necessary
to take wvessels from the water and
clean them by =f|n.[1|n._h EVEry year or
g0,  The flrcd[.fn: in this instance had
heen in the water three years. The
growth of barnacles and marine plants
has the effect of greatly decreasing the
speed of the vessel through the water
and of increasing its weight and dis-
placement.

COMPRESSED OXYGEN FOR

" HIGH ALTITUDES

several French physicians advise
all airmen attempting altitude records
to carry with them a supply of com-
pressed oxvgen and an  inhalation
mask. The cylinders should be pro-
vided with a simple regulator allow-
ing about three, four or five quarts to
flow out per minute, Distress on ac-
count of the rarehed air i1s not usually
felt at altitudes under 13,000 ft., but
because of the strenuous nature of an
amrman's work, it may be telt sooner.
Several instances of distress at an alti-
tude of but 11,000 ft. have been re-
corded in France,

UNIQUE EMERGENCY
GASOLINE FEED

The ingenious means adopted re-
cently by a motorist to overcome
troubles due to a faulty gasoline tank
iz shown in the '1-:-:|.'||;1111’|.n_1.’i11ﬁ draw-
L. While driving the car over
bumpy roads, the pipe inside the gas-
oline tank became unsoldered, and this
made the feeding of the carburetor
from the tank impossible. Rather than
have the car towed into the nearest
town, or taking the gasoline tank oft
and starting out to find some repair
shop, the owner of the car set his wits

RUBBER TUBE
Coartesr The Automod|le

A Cose Where an Engine was Fed Qut of the Hand

to work and evolved the [ollowing
system of feed:

The tank contained about 13 gal.
of gaszoline, and the wdea carried out
was the siphoning of a quantity of this
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Fifir-Blade Gung Plow That BErake Up

to a can, placing the can in the hands
of one of the men in the machine, and
then siphoning 1t to the carburetor.
The rubber connection of the tire pump
served for the first operation, and the
copper pipe taken from the acetvlene
system, with a piece of rubber tubing
attached to each end, served for the
gecond.  The siphon was started work-
ing by sucking on it with the mouth
and then quickly connecting up the
rubber tube to the feed pipe. The
feed thus formed lasted for about an
hour, just sufficient to reach home, the
rubber being eaten away at the end of
this time by the gasoline passing
through it.

PLOWS ACRE IN LESS THAN
FIVE MINUTES

The world's record for plowing was
recently broken in a demonstration at
Purdue University, Indiana, in which
a gang plow having 50 plows and
drawn by three traction engines turned
over a stubble field at the rate of an
acre every 41 minutes. This mam-
moth plow cuts a strip nearly 60 ft.
wide, and turns over 7 acres for every
mile 1t travels. FEach of the 50 plows

i
I-..'E- E: .. l:f: :
F_hi;.i“ et L R

One Acre of Groond in Five Minotes

is independent of the others, rising
and falling as easily and naturally as
a wooden chip on the surface of rough
water, g0 that the service of the ma-
chine is not confined to ground ab-
solutely level,

What such a plow as the one shown
can accomplish when started out on
an open, fairly level prairie 15 remark-
able. Allowing for no delays, it will
turn over 7 acres for every mile trav-
eled, 14 acres every hour, and, work-
mg 12 hours per day, six days per
week, 1t will plow 1,000 acres. Work-
ing two shifts of men and plowing all
night, as is now often done, the acre-
age turned over in a week would be
just doubled. Fifty vyears ago a
farmer with his team of oxen had to
toil from dawn to sun=et to break an
acre of land, walking more than 10
mitles to the acre,

CThe government of Peru iz the first
nation to take cognizance of the im-
portance of aviation by makmg it part
of a course in the public-school system,
an order having recently been pro-
mulgated creating an aviation depart-
ment in the school of arts and crafts
at Lima,
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MOTOR-SLEIGH THAT MAEKES
60 MILES AN HOUR
A German motor-sleigh of unusnal

design, which travels at a speed of i)
miles an hour, was exhibited at the

TWO POWERFUL BATTLE-
SHIPS FOR FRANCE

The two battleships “Jean Bart” and
“Courbet,” recently launched from the
ireat and Lorient dockyards, are the
o=t lhuwr:rfﬂ 5|'|ip,r, CVer

constructed for the French
navy. The length of these
vessels 18 541 ft.; the
breadth, 8814 ft., and the
displacement, 23475 tons.
The main armament con-
sists of twelve 12-in. guns,
arranged mm pairs in six
turrets, two forward and
two aft on the center line,
and two amidships, one on
ecach side,

A feature of these ships
15 a third protective deck,
this being the first time
three have been employed.

German Automobile Sledgh with Tab=-Like Body Mokes &0 Wiles

an Hour in Teuts

recent automobile zhow in Berlin,
An  auntomobile motor occupies the
center of the body and drives an aerial
propeller, mounted at the rear and con-
nected to it by means of a combination
of shaftt and chawn drives. The steel
arms shown trailing under the rear of
the body are the brakes, They are
forced down upon the running surface,
where they act as drags, by either
of the two levers shown outzude the
body. The two levers are provided so
that the brakes may be handled from
the driver's or the mechanician’s scat.
Steering is accomplished by means of
the light forward set of runners,

TThe completion of the Panama Canal
will bring Yokohama, Japan, 2000
miles nearer New York by water than
the route through the Suez Canal, and
H{mgkﬂng 50 miles nearer as com-
pared to the same route,

UIn Saxony, the government confers
a decoration in the form of a silver
medal on workingmen in private em-
ploy for long and faithful service,

The third protective deck
15 a splinter deck, and 1=
designed to counteract the
attack oif aeroplanes.

AUTOMOBILE RAILWAY ON
SANDY COAST

Wishing to develop a tract of land
dowi the coast from Ocean View, Va.,
where the loose sand makes trans-
portation by horse or automobile dii-
ficult, the owner constructed about
three miles of track and uses his auto-
mobile upon it, Steel wheels take the
place of the ordinary automobile
wheels, and a light truck attached to
the front of the machine serves for
carrving supplies,

Autamolle Adapted ta Bun on Trock Corries Passen-
gers andl Bupplies over Sand on Atlaotic Coast



SOME RECENT AEROFLANE ODDITIES FROM FRANCE

Alrrnan Weymnnn Resestly Took Along o

Bpnre Wheel, Fall it 4 hile Practice % =
R o bofre b a I'hegp-Bipded Sheck-Eenisting Propeller on

Frame ol Dreguel Adroplone

Angther of Poulhan™s Reecent Produclions, the " Torpedo™. I8 hoa Made w
Mumber of YVery Succeralul Flighta
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STATUARY PROFILES FORMED
EY AID OF MOVABLE RODS

A new apparatus, consisting of a set
of parallel rods, invented by a sculptor

of Herlin, rJ.”L'I'l-'rb the r::[erh.whﬂu of

The Inventor En sged in Modeling with the Aid of
vabkle-Bar Pattern

the Fmﬁles of round sculptures and
relieis by a process abmost entirely
mechanical. It iz an aid to sculptors
in making clay models from living
subjects, as it can be used to check the
accuracy of the outline when the sub-
et 15 not  present, and

and are then made fast in the position
they assume. The ends of the rods
may then be made to give an imprint
in sculptor’s clay, wax or the like, and
thus he a valnable help m reproducing
the plastic formz of the model, 1tz like-
ness being checked at will.  Several
such patterns arranged at  variable
angles can be uzed for reproducing the
outline of the model in the correspond-
ing planes, X

e ———

COMBINATION FIRE ENGINE
AND STREET CLEANER

The newest type of municipal motor-
driven machine acquired by Vienna 1s
unique in that it can serve as a hre
engine, street sweeper, street sprinkler,
and as a simple G-ton truck. The
transformation from sprinkling wagon
into lire engine requires but the start-
ing of a separate motor, which i1s inde-
pendent of the motive power, and the
attachment of a fire hose to the univer-
sal screw pump on the plug. When
the sweepers are to he used, a 5it‘|‘l|}|l:
movement drops them into position,
amid when the water reservoir iz dis-
mounted, the city has an ordinary 6-ton
truck at its disposal.

I'.IT'hg raising of stags for their horns
is one of the curious industries in
China, the horns being cut while soft
each vear and used in the manulacture
of medicine,

also to carvers in repro-
ducing the sculptor's clay
models ‘n marble,

The apparatus may com-
prise one or several mov-
able patterns, each consist-
mg of a set of movable
parallel rods displaced by
their own weight or by a
slight  spring  pressure.
These parallel rods, when
adjusted to a model, will
arrange themselves along
the profile of the latter,
their ends touching all its
depressions and elevations,

Bhowling How the Movable Bars Give the Outline of o Model
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AN INTERESTING BRITISH COALING BARGE

The coaling barge recently built for ———————r e
the London and Northwestern Rail- [0 '
way has several interesting features.
The vessel is 154 ft. in length, and has
18 coal pockets, nine on each side, Be-
tween the two rows of pockets is a
well, 2004 . in depth and 414 it wide,
over which are run two carriages, each
of which suapports an elevator hav-
ing 58 buckets, When the elevator is
in positieon for coaling a steamer, the
lower end iz adjusted to the door of
a pocket and the coal flows out of the
pocket by gravity into the boot of the
elevator, from which it is raized to
the top by the buckets, When one
pocket is thus emptied, the end of the
elevator 15 adjusted to the bottom of
another pocket and the process con-
tinues,

The barge’s mechanisms are adapted
to coaling ships either through side

- €a Used When Coaling a Ship through
Lunkers or through the hatchways in VYO Hatenwoys in the Deew o ©



58 POPULAR MECHANICS

the deck, a #-ft. chute being used
with each elevator for the former, and
a conveyor being substituted for the
latter. One of the illustrations shows

the barge coaling two wvessels at the
same time, but both elevators may be
used simultaneously in coaling one
ship.

Collapsible Bteel Forma in Place for Comstruction of
Lower Hualf of Concrete 3ewer

CONCRETE.SEWER BUILDING

The method of concrete sewer con-
striction adopted in Paris, 1L, where
34831 ft. of 5-ft. sewer and 710 it. of
J-ft. sewer was laid, is here clearly
FI':ILI'l".'"II.. ll.J.-i'lf':it' H5CWETS WeETE Ell'ﬂﬁtructfd
in halves, collapsible steel forms be-
g used. The lower half of the 5-ft.
gewer was reinforced with three 14-in.
rodds r|.1|1ning Iurr;:cuntall}rr ane rofd he-
ing placed near the outzside of the con-
crete at the bottom, and one rod on
each side. When the lower half was
set to such a degree that it would
stand working on, the upper half was
constructed, this section being rein-
forced with expanded metal, the long
dimension of the mesh running length-
wise of the sewer,

'y this method of construction, an
average of 59 ft. of sewer was com-

= W aael iyt cial gy
? R e

Completing the Upper Half, with Expanded Betal
az the Relnforcing

]}lth:ﬂ for each 10 hours of work., The
working organization consisied of a
foreman and 14 men, who made all ex-
cavation and did all form and concrete
work,

FRENCH AUTO EXPORTS
AND IMPORTS

Although the number of foreign au-
tomobiles sold in France is still far
below the number France exports, the
mmport 18 steadily mounting, partie-
ularly of American cars. The total
number of antomobiles imported by
France in 1911 was three times as
great as for the vear 1910. The num-
ber of French automobiles sold in the
United States, however, is still, accord-
ing to French figures, about 95 per
cent higher than the American export
to France,



POPULAR MECHANICS 50

ooy of Oollier's Weakly

Might Fhatograph of the Mew York Public Library Bullding

STREET LAMPS GIVE LIGHT
TO MAKE PHOTOGEAPH

An unusual photograph was recently
made of the front of the new Public
Library Building in New York, the
picture heing taken at mght by the
light of the street lamps opposite the
building., The photograph is regarded
as an excellent specimen of photog-
raphy as well as a clear picture of the
librarvy  building, which has excep-
lmmﬂ]\ :11}:::1|f|ed lines. The ahsence of
glaring lights ahout the building 1s
noticeable, at the same time every por-
tion of the front is adequately lighted.

SPRING-BUFFER STRINGERS TO
GUARD LOCK APPROACH

Fenders in the form of a continuous
line of beams or stringers, 12 by 16 in.
in =ection, suspended by short chains
or I].mj_fcrw and bearing every 5 ft.
against castings u:jg:pnrml by four heli-

cal springs, placed in cups in the con-

crete, will protect the walls of the
approaches to the Panama Canal locks
agamst damage from the uiupn

The approach to the locks 1= formed
by an extension of the center wall to a
distance varying from 1,445 to 1,700 ft,
beyond the hrst lock @ates, amnid by
wing walls which make an angle of
ahmﬂ A0 dep. with the outside walls
and extend 300 to 400 ft, beyond them.

When the ships bump against these-
walls as they are hauled into the locks
by the electric towing locomotives, the
stringers will take the shock. The
hangers are located every 15 ft. along
the walls. The line of stringers on the
lower approach walls at Gatun will
have a length of 1,202 ft., and the
shortest line will be 970 ft. in length,
on the upper approach wall at Gatun,
It all the locks there will be 48 rows of
stringers, requiring 31,659 ft. of timber,
O all the walls but the upper ones ol

‘l.?'.n.a.:l w# It will Pass through Canal Lock, Showin

Boring Fenders That will Protest the Approac
Walls



GO

the Miraflores and Fedro Miguel locks
there will be a double line of buffers on
each wall, the upper buffer being
placed 215 it, below the top of the wall,
and the second one 10 ft. helow the
top. . The buffer castings required will
weigh 2,659,904 b,

ELECTRICALLY HEATED
SERVING TRAY

An electrically heated serving tray
of interesting design has been invented
by a Detroit woman. Extending across
the flat bottom of the tray on the un-

"

Berving Tray Heated by Elestricity, Compartments
Beparated to Shew Construction

der side 15 a sheet of asbestos, the
heat unit being attached to the under
side of the asbestos. The flat-hottom
casing entirely surrounding the heat
unit has wvent apertures in its upper
portion, whereby heat generated by
the unit is allowed to escape from the
casing so as to preserve it in a cool
-;'f:hndiitimn. This casing is asbestos
ined,

PERFUMED ASEPTIC GAUZE

Searching for a sterilizer that would
have none of the objectionable fea-
tures of those ordinarily used, which
are either offensive to the smell, irri-
tating and wviolent in their effect, or
poisonous, a famous French physician,
Dir. Championniére, has recently suc-
ceeded in compounding a sterilizing
agent which he calls “berlagera,” he-
cause it is composed of the essential

POPULAR MECHANICS

oils of bergamot, ]avender, geranium
and rosemary, The “berlagero” gauze
has been used extensively for dress-
ing wounds of all kinds, says La Na-
ture, and found to be a peri'eu steril-
iz-er. Besides, it has the wvaluable
property that it may be left on the
wound for several days without dan-

ger, Hence the wound need not be
dressed so often, which is a distinct
advantage. :

PIONEER'S MONUMENT TELLS
A STORY

While there are endless attempts to
lend charm and poetry to the monu-
ments in memory of the dead, it is
seldom that the true
note 1s struck., In fact
“graveyard poetry” too
often furnishes a theme
for the professional hu-
morist.  In this photo-
graph of the simple
stone raised over the
orave of a western

Ader ¢ orioess o o
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pioneer, however, It gl i Greag
seems that the idea of Bfeb22 830,
rest after many stren- fr?ﬂ'ﬁ' D"‘"‘
uous years has been B
well expressed. The .

miner's cabin, such as

he raised with his own hands, the
closed door, the idle pun and the
miner's tools leaning beside the tunnel
entrance where he sought for precious
ore, all these tell in symbols what ihe
epitaph repeats in a few simple and
touching lines. It reads: “After a rest-
less life of toal and travel over moun-
tains and streams, he has found a home
at last.” Ower the cabin door 15 in-
scribed the single word “Peace.”

BRIDGES COLLAPSE UNDER
WEIGHT OF ENGINES

The new conditions under which
farmers are working is not more
clearly illustrated than through two
accidents which recently happened and
which prove that stresses provided for
in the construction of bridges over
small streams or gullies a few years
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Phioto by J. W_ Fry

Threshing Machine and Engine Which Crashed through o Bridge over the Jim River in Beuth Dakola

ago were considerably less than are
required by the traffic on the country
roads todayv. In different sections of
the country, traction engines drawing
agricultural machines crashed through
bridges built but a short while ago.
Cine accident oceurred near Yanktod,
5. D, An engine drawing a threshing
machine hroke through a bridge over
the Jim River. The engine went all
the way through to the niver, but the

threshing machine was caught on pro-
jecting timbers and did not touch the
water. The engineer was thrown into
the water but was unhurt.

A similar accident oecurred near
North Platte, Neb. Here, however,
the bridge collapsed and fell into the
streant.  An investigation is said to
have shown that weakness of the steel
supports of this bridge caused its col-
lapze.

Bridge mear Marth Flatte, Heb, Which Collapsed with the Weight of a Threshing Blachine and Engine
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Wiew of a Projected Cellular Reinforced-Cancrete Dom from the Rear or DownsStream Side

AN INEXPENSIVE CELLULAR REINFORCED-
CONCRETE DAM IDEA

In endeavoring to meet the demand
for a cheap but substantial tvpe of dam,
having all the resistant qualities of the
monolithic type without the expense of
that tvpe, one engineer has designed
a cellular dam. He takes reinforced

' =415 ARCHED ACROSS CELLS, concrete as the most smtable material
L.OWGI TUDERALLY to furnish strength, and earth or rock
o] as the most suitable to furnish weight,
Lol e and, by combining the two in a cellular
1 - ol form, believes he has evolved a dam
that is safe, strong, seli-contained, and
cheap.

The dam is built in the general out-
line of a solid concrete dam, but in-
stead of being solid conerete it is con-
structed like a honeycomb, the cells be-
mg vertical. After the concrete work is
finigshed, the cells are filled with earth
and rocks laid down in water, so that
the dam becomes practically a sohd
mass, the conerete giving the required
strength, and the filler the necessary
weight.

Cress-Section af the Dam, Showing 1he Cellulas Thiz engineer, in fact, says he sees

g"&“ﬁ"“ Construction Filled with Earth and no more reason in using a solid con-
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crete dam than in using a solid bar of
iron for an automobile axle. He says
that the dimensions of a “gravity sec-
tion” or “heavy masonry” dam are
determined, not from a consuleration
of the strength of the material used
in resisting tensile or compressive
stresses, but by making it of such size
that weight alone enables it to resist
the overturning force of the water,

BRITISH-BUILT DREDGER
FOR PANAMA CANAL

An extremely powerful dredger of
the bucket-hopper type has been built
in Scotland to the order of the United
States government for. carrving out
some of the most difficult under-water
cutting to be done in completing the
Panama Canal.

The dredging gear is exceptionally
massive, and is arranged to give three
speadz of buckets to suit the various
kinds of material to he ddealt with.
Two sets of huckets are provided, one
tor dredging soft material and one for
dredging stiff clay, The bucket lad-
der 15 a steel girder of exceptional
strength, and the bucket chain is un-
usual i its massiveness, The ladder,
with its chain of buckets, links amd
pimf-. weighs more than 240 tons, The
hicket ladder is designed for dredging
to a depth of 50 ft., and the hopper ca-
pacity of the dredger is 1,200 tons,

MEASURING DEVICE FITS CAR
FOR ITS DRIVER
That the driving seat of an automo-

bile be shaped and built to ht the long
or short, fat or lean hgure of its owner-

Measuring Deviee Deslgned as a Meana of Fittlng
the Driving Sest of an Automobile 1o Its Diriver

driver is being felt to he more and more
easential by automohbile manufacturers,
One type of device designed to facili-
tate the Lakiug of measurements is here
shown. The seat bottom may be
raised and lowered evenly or on a
slant, the angle of the back varied,
and the steering shaft shortened or
lengthened.

e —— = = —

This Powerful Dredger was Built in Scetland for the United States Government, and will be Used an
Poannmo Canal Work
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TEN YEARS PROGRESS IN THE AUTOMOREILE

From the Motor, London

THE MOTORCAR OF

The moter: Fngines with one, two and
four cylinders.

Connected by much piping.

Separate cv hnder « AETINE,

Small range of fexibility, Efficiency
low, owing to a number of canses
then unknown.

Camshaits driven by spur gears,

Exposed valves, Noisy valve gear.
Valves generally too small, and
renerally rendered macceszilile by
contiguois gear,

Radiator of gilled tubing with
pozed gills.

Eadiator, in many cases, carried he-
low frame amd liable to become
mud-coated,

gX-

Lubrication: Drip gigrhit=-feed lubricators
with many pipes; reservoir usually
rn dash.

Pressure-feed arrangements lable to
Lecome choked.

Tguition: Coil and aceomulator,  Tuobe
ipnition  considered by many as
useful for emergencies,

Carburafion: Maost uncertain, owing to

liahility to recondensation. Start-
myr up, very often dificult, Petrol
|:nj1-=un1]1-t|m1 excessive, Efficiency,

therefore, low.,

Cluteh: Leather-faced cone, seldom re-
movahble withont affecting other
units.

Gearboxr: Meshing gears. Gear control
on a quadrant. Gear-chanzing on
SUHNE Cars 'l.'|_'|.litf.' an are,

Transmission; Chain drive to rear axle.
Chains liable to become choked
with dirt and to stretch.

Brakes: External band brakes,

Springing: Not suitable for varying
loads or bad roads,

Aeeommodation: Usually for four peo-
ple in cramped and uncomiortable
positions.  Seating high and  ex-
posed,  Dust-raising and  dust-
holding bodies.

THE MQTORCAR OF 1913

The mofer: Engines with one, two, four,

six anid r.'l;.,ht cylinders.

Cylmders cast in sets of two, three,
o1 four,

Great range of flexibility., Greater
ethciency with smaller engines.

Silent chain drive to camshafts.

Inclosed valves, quite silent in ope-
ration,

DE!*II.:‘-LT:‘ I:I'El]'l]":.‘-il:'lii{t!-'l.
saxé camshaits.
Radiator framed honeycomb or milled

tuhe,

Concealed zas and water and ol
pIpes.

Sometimes de-

Complete accessibility.

Lubrication: Pump-oirculated  lubrica-
twon, with single lead to and from
small mmdicator on dash,

Chl-wavs cast through crankease,

Fanifion: Magneto  general. Supple-
mentary wnition on S0me cars,

Carburation: Muouch more reliable and
automatically adjusted to engine
apieils,

Self-starters ﬂ::r ::umpressed air,
electric current, or foot pressure)
gaining favor.

Cluteh: Leather-faced and
metal—easily removable.

metal-to-

Grearbor! Chain-driven gear shafts just
introduced. Gears  controlled
through o gate.

Transmisston: Silent bevel and worm
drives to rear axles.

Brakbes: Internal expanding brakes,

Springing: Well designed for varying
conditions,

Aecommodation: For five or seven per-
song in abaclute comfort,  Seating
low and protected.  Flush eoach-
work. Clever  double-purpose
bodies,




Croed Section of Pelican Wing in Elack of Pacaffin

STREAMLINE FORM IN AEROPLANE
DESIGNING

By VICTOR LOUGHEED

Thie artecle is a confinvation of the one pablizhed opder the samoe fitle in the December issae of

Fopular Mechamics Magarine. In in

Mr. Lougheed amplifies kis data concerning the enerey reguaired

te move objecis of diferent foren throagh the aér, and soggests the praciical application of this data

to the (arms and strectures of (uloare sorcplames.

Ah was suggested by the writer in
the prm'iul.ﬁ article, such exten-
sive minimization of the forward re-
sistances as is evidently [easible in a
well-designed aeroplane, through the
usze of streamhine sections for abso-
lutely every part of the machine, can-
not prove otherwize than of most mo-
mentous effecrupon the problem of the
energy required for human fight.

It 1= reasonable to assume that in
nature’s mechanisms of flight are em-
hodicd answers to all the problems of
flight, awaiting for their discovery and
utilization only the analyses and appli-
cations of sulficiently persevering and
resourceful mvestigators, In no re-
spect 15 this more apparent than in
the differences hetween the eficiencies
of the Birds and the best acroplanes.

To visualize this difference for the
lay reader, it mav be well to use an
a:ialng".' L]1.Lt will he readily orasped
by the non-technical mind. ."l.-:-umm[.f
the ratio of 1 to 320, mentioned in the
previous article, as that subsisting be
tween the lift and drift n the cases of
certain birds that were carefully ob-
served, from this it must appear, by
the simplest arithmetical application of
the parallelogram of forces, that in
calm air a machine c;:||.|;|.]]1.r effictent
could from a height of one mile coast
by the impulse of gravity alone to a
distance of 320 miles before losing its
altitude, Upon first consideration, this

o
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seems almost an inmeredibile flatness of
ghiding angle—but consider the matter
another wav., Almost every one knows
how easy it is to slip on a very slight
slant on an icy sidewalk, when the ice
1= wet, as, for example, on a sleety
day, and a httle thought will compel
the realization that such a slant needs
far less than a descent of one foot in
320 to permit pretty rapud shiding, espe-
cially if there were eliminated the air
resistance, which at high speed is the
most considerable retarding factor,

In considering the applications of the
true principles of the streamline form
to aeroplane designing, the writer came
to the conclusion that the wings of
birds offered a field of research that
had not previouszly been properly ex-
ploited, To test this belief, with the
assistance of Messra, Edward Andrews
and Ray Acre, he initiated last winter
(1910-1911) some novel and thoreugh
investirations into this interesting sub-
ject. The result was most surprising,
in that it confirmed a previously enter-
tammed though then somewhat uncer-
tain opinion to the effect that no aec-
curate determination and publication of
hird-wing sections had theretofore
been made,

Doubtless the new results secured,
and herein made public for the first
time, differ =0 widely from previous
work directed to the same ohject,
chiefly because of the method employed

[

g i el g TS T i g



66 POPULAR MECHANICS

by the investigators in the present in-
stance.  This methad was to take
the wing from the freshly killed bird
and fasten it in a wooden box, into
which melted paraffin was immedi-
ately poured. When the paraffin had

chief points in which the bird-wing
form differs from the usual aeroplane-
wing form.

These points of difference are two in
numhber: First 1s the presence ol an
enormously thick and deeply down-

hatdened, the . turned front edge ;
whole mass—baox, e and second s the
I}ELT:Lmn, wing, and é_:.r e gradual moclifica-
all—was cut into tion from base to
regularlv spaced .

sections with an The reazons
ordimary handsaw, commonly  a d -

In this wav there
was obtained the
mast perfect and
accurate data that
it seems possible
to zecure in the
wav of exact in-
formation concerning the real form of
hird"s wings. This will be very appar-
ent from the accompanying reprodue-
tions of the wing sections and plans of
six large lards, and in the photographic
reproduction of the cross section of the
pelican wing in a block of paraffin,

It 15, of course, to be understood that
a bird’s wing may, and probably does,
undergo miner changes in form when
it is carrying the weight of the hird in
the air, but the extent of such changes
cannot in anv case be very great, and
presumably s quite slight,  This is he-
cause a bird's wing 1s for the most part
very strong and stiff, while the flexibil-
ity of its weakest portion, the rear edge,
undoubtedly is offset in large measure
Ly pressure acting on the back of the
wing in flight, in such manner as to
counteract much of the pressure le-
neath the rear wing edge. The fact
that there does exist such a pressure
must, morecver, largely discount the
deductions of Lilienthal and others as
to wing deformability, when it 15 con-
sidered that their tests were made by
loading inverted wings with sand and
the like, with no consideration of the
fact that under normal conditions
pressures act against the back of a
wing, counteracting a part of the load.

As a result of thorough investigation,
it 15 most informing to summarize the

Even Flow of
Surfooe

Thick-Sectian Asroplane ond Alr Stream, Showing t
£

the Flaid aver All Portions of

vanced against
the propriety of
following  nature
m the aeroplane
wing hkewise are
two  in number,
First 1t 1s argued
that the thickness of the front edge 15
a necessity to provide for the thick
bones of the wing, which lack the re-
inforcement of wire bracing with which
the wing bars in an aeroplane can be
provided, while the second supposition
i1s that the modification and the depth
of curve are involved by the flapping
rather than by the gliding function of
the wing—it being, of course, a fact
that the most highly specialized soar-
g birds must on occasion be eapable
of flight by flapping. But it i5 also a
fact that the most highly specialized
flapping birds are in many cases good
gliders.  Moreover, there is every
reason for supposing that even steady
flapping, or “rowing flight,” as it has
Teeery a|}1l_~.' termed, mvolves a gliding
action of the wing—either simul-
tanecus or intermittent with the for-
ward-and-back propelling movements,

And as careful analysis thus sug-
gests that the common reasoming is
somewhat  specious, experimental in-
vestigation seems to go further than
this, and prove it to be absolutely un-
founded.

In formulating the laws of flight, it
is well to note that throughout all of
the wonderful perfection of nature
there is nothing more evident or im-
pressive than the perfect interrelation
of all laws and all structures.  And, if
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the thick front edge 15 demanded
the bird's wing by wvirtue of a struc-
tural necessity, this is no reason what-
ever for supposing that it is not cqually
required by aecrodynamic conditions,
Indeed there is more reason, as there
15 more evidence, for supposing it to
e required to meet an aerodvnamic
need, than there 15 for supposing it to
be demanded merely to aceommodate
a structural necessity,

While the inference from this dis-
cussion is not that man would do well
tor imitate nature exactly in the design
of his acroplanes, vet even so imitative
and, from prezent standpoints, so rad-
ical a poliey, could hardly afford poorer
results than are manifest in the out-
rageous  weakness and  gross  ineffi-
cieney of many modern aeroplanes,

The one obvious a argument against
arbitrarily copyving the wings of the
largest hird, magnified to a scale to
carry a man, 15 that the difference in
size might demand a change in form.
This undoubtedly is the case, but when
it 15 considered that condors” wings
are enough like those of a swallow to
suggest that either a swallow with
small condor wings, or a condor with
magnifed  swal-
low wings, conld
fiv in some =ort of

laws of wing design, which held sub-
stantially gumi for a multiplication of
G0, do not require to be revolutionized
for a further multiplication of 16

It is a suggestion of some signifi-
cance in this connection that maodels
afford a much closer check than does
a large machine upon the quality of a
result, becanse the size of a model may
render 1t more directly and readily
eomparative with the results that can
he shown to be secured by the ards.

FEvidently, for example, in compar-
ing a hird with a model of the =ame
size, area, and weight, not until the
modde]l affords a similar flatness of glid-
ing angle, as high and efficient susten-
tion, and as low forward resistance,
can man consider himself demonstrated
capable of applving all that the bird
embodies and that his present models
—and presumably, therefore, his large
machines—ido not.

The fact that models are not gen-
erally built that compare m any degree
favorably with the birds, thus construcs
itseli into a most conclusive condemna-
tion of the mefhciencies of present-day
acroplanes.

It might be easy t argue, of course,
that a proper
T snm tor  acro-
planes differing so

fashion—at  least widely from hird
as well as some forms  might be
aeroplanes — it found 1in the
seems  clear that greater size of the
auch  differences aeroplanes d e -
as exist relate to manding some «if-
Tt qL:IEﬁJi.I::IrIE- ol Suggested Caonstruction fes '[l:l'ﬂ:l'lll'l:! i“ CI:II'I'I'JIF'

tlie :ﬁirimu‘.}' ancl

the manner of

flight, Ather than to the
fundamental one of its ac-
complishment.

Still more convincing 15
the further observation that
the condor weighs G660 times
as much as the swallow,
while some of the lightly
built  man-carrying
planes have weighed az little
as 16 times as much as the condor.

Certainly 1t seems reasonable that

Latter

nn Aeraplane Wing, Deslined 1o
Resemble o Bird's Wing Frame

Bugpested Method of
Bullding uwp Aeroplane
Sirutp to Secure Stream-
A€T= + line Reaction apainst the

tions and con-
struction, but thas
argument at once hecomes
untenalde in the face of the
showing that a similar short-
coming exists m moulels as
compared  with  hirds, in
which case there is not the
size difference to be cited
as the reason for it.

In the writer's knowledge
of the art, and with the
exception of certain recent instances
in which he has been personally con-
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cerned, no one has ever made a2 model
in the way of an exact copy of any bird
'—-l:li EI.’I‘L’L]_}' t]'ll: EHAL :‘i[IE ﬂ."d p[‘l:rp-:l'l'-
tions—and certainly until this & done
and the results noted the field of model
experimentation scarcely can he con-
sidered exhausted.  Indeed, it in all
pruh:—'lh[lil}' iz an. abzolute fact that
prior to the publication of this article
no accurate and systematic determina-
tions of bird’s wing sections had ever
been made and the results made public.

Though not always so considered,
Especially 113‘ the rank and file of in-
adequately equpped experimenters, the
abzolute bhasis of all aeroplane fhight is
and always must be the wing, making
the l'.'|11.LHt'i|"|lT‘-| of win"' forms anid winrr
construction really the most important
that the practical aviation engineer has
to face,

And that a thorough knowledge of
wing design, in combination with a
proper conception of the action of a
wing in the air, is the most important
equipment an aeroplane designer can
possess is a fact so evident that it can
scarcely be gainsaid.

Since the forms and f[unctions of

wings constitute the absolute basis of

flight, it follows that for a complete
“wunderstanding of the laws governing
this  most  wonderful  of  nature’s
phenomena, no investigation can delve
too completely or exhaustively mto the
many questions concerning wing de-
sign and wing action.  As summed by
the late Professor Montgomery in the
introductory paragraph of an unpub-
lished paper, which the writer sincerely
helieves to be one of the most profound
and illuminating contributions ever
made to the literature of thght, he de-
clares, with a truly remarkable inzight
when the time of writing 15 considered,
that, “The wing of a hird resting upon
a current of air, though the ideal of sim-
plicity, is nevertheless as worthy the
deepest study as the indifferent- nhaped
piece of lodestone, which carries in its
hosom the wonders and mysteries of
electrical science. As the one performs
its operation without visible move-
ment, by mysterious power, and excites
ceaseless investigation, so the former,

poised in the air, develops and perpetu-
ates a series of operations according to
a code of mathematical laws, whose ex-
1stence iz unsuspected and whose secret
workings, wonderful in the extreme,
suggest further inquiry into the refa-
tions of forces.”

The most fundamental function of
an aeroplane wing 1s the sustentation
of the machine to which it i5 atiached.
All other considerations concerning its
design are secondary to this, which has
to do most directly with the means
whereby a heavy and substantial sfruc-
ture of solid materials can be made to
rest and move about so securely upon
an invisible highway of elastic fluid
which in its ordinary manifestations
appears so imponderable that the re-
sult secured has almost the seeming of
something miraculous,

Perhaps the readiest means of vis-
ualizing the idea that under suitable
conditions the free air of the atmos-
phere can become a most tangible sub-
stance, fully capable of transmitting
and rc::t:tinp; to the most violent forces
apphed tin |'r. 15 to cite the effects of
winds. No one, who will think of the
times he has had to lean heavily into
the teeth of a gale, or who has had to
resist being blown from the roof of a
building or the deck of a vessel, will
farl to remember the sensation as that
of being upheld or thrust against by
something  almost hke a solid sob-
stance,  And if there be further con-
stdered the swmilar vielence of the wind
experienced in a speeding antomaobile
of an open railway car, it at once is
evident that it matters little whether
the air be moved aganst a resisting
object, or the object against the air,

Wind pressures against plane sur-
faces have heen extensively investi-
cated by many engineers, largely with
referénce to the force of their effects
upon the integrity of high buildings,
hridges, and the like, These investi-
vationg have led to the compilation of
tables, which are commonly used by
architects and engineers for the com-
putation of wind stresses on tall and
exposed structures. The absurdity of
continuing to apply these tables to the
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“head resizstances™ of aeroplanes, mm the
face of what the writer has dem-
onstrated with reference to the reaction
recovery of the most of the energy ex-
pended in moving a properly formed
body through a fluid, iz a folly &0 seri-
ous that 1t 15 to be hoped for the ad-
vancement of flight that it will not be
long persisted in.

In conclusion, it may seem to the
casual reader a venturesome thing to
offer even a suggestion of the extensive
development of aerial vehicles that is
quite upon us. Yet it is to be remem-
bered that even the most accustomed
forms of modern transportation—the
railway, the steam vessel, the bicycle,
the automobile, ete., all had their very
imception actually or almost within the
Ifetimes of people now living, while,
without exception, their development
from the experimental state to the
status of unquestioned utility has cov-
ered much shorter periods.

Certainly it cannot be escaped or
overlooked that the atmosphere as a
medium of travel affords more room
with less limitations than apply to any
other mode of transportation: that it
15 the medmm used by bards for the
transportation of considerable weights
at great speeds with absardly amall
power—many times less than man has
available for the same gse—and that,
though the hird possesses the almost
inimitable co-ordination of animal
mechanism, man  has  nevertheless
proved already capable of imitating this
co-ordination and contrel not only 1n
a considerable degree, but also with re-
markable success and satety—the lives
go far lost in this growing conguest of
the air with heavier-than-air machines
heing much smaller for given distances
traveled than proved the case in the
development of apparently much safer
means of terrestrial and aquatic travel.

Indeed, =0 far has aeroplane design
already progressed, the one great re-
maining problem has become that of
aercplane efficiency—io the solution of
which the writer helieves that he has
been herein privileged to pomt the
Way.
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SPRAYING VINEYARDS IN
FRANCE
A method of sprayving vineyards
much in vogue in France is here shown,
Two compressed-air sprayer tanks are

A Pack-Hore Outlht for Spraving Winerards

strapped to the horse’s back and the
liquid is discharged through a pipe
having six spray heads. The discharge
pipe is supported in position back of
the horse by means of the two pipes
connecting it with the supply tanks.

IS IMPORTED ELECTRICITY
SUBJECT TO DUTY?

The municipal authorities of Copen-
hagen, the capital of Denmark, propose
to buy electricity for lighting and
other purposes from a power station
at Trollhittan in Sweden. This, how-
ever, brings about a peculiar situation.
Coal is liable to duty in Denmark and
the government must decide whether
duty should not also be paid on elec-
tricity, and solve the problem of inding
an equitable rate of duty as compared
with that imposed on coal. Tariffs in
Denmark are not, excepting in a few
instances, figured on an ad-valorem
basis,

A railroad line i3 contemplated from
Egypt to India, running across North-
ern Arabia and through Central Persia,
whaolly in terntory where British in-
fluence is predominant. The line would
shorten the journey from Egypt to
India by no less than six days.

A BIRD MAREKET

To people who love birds and small
animals, a visit to the ordinary hird
store, where the little feathered crea-
tures are prisoners mm tiny G-in, boxes
in semi-darkness, foul air and dirt, i=s
a painful experience, altogether too
suggestive of a penitentiary. DBut a
visit to a certain bird market or store
m Los Angeles, owned by a lover of
natiure who has always had a passion
for collecting rare and beautiful pets,
though only recently cnnimcrcializ{ng
his hobby, Teaves no such T pression.

It is said that there is no other such
bird store in the world, and that even
the finest public aviaries in the great
metropolitan parks do not, in many
respects, compare with it, It comprises
about 18,000 sq. ft. of ground, placed
under wire netting, plentifully shaded
by acacias and palms, provided with
grass and flowers among which the
birds fiy or run about seeking food,

THAT IS “PARADISE”

and supplied with fountains and ponds
for the water fowl, Tt is all open to the
public, and any one can walk along the
gravel paths, with doves, quail, and
other shy birds almost under foot,
More than 1,500 birds, comprising
about 80 vareties, some of them ex-
ceedingly rare, are at present accom-
modated. Amﬂn;{ them are “bleeding-
heart” doves from the Philippines, so
called because on the pearly grey
hreast of each 15 a dull red stain ex-
1-:tl1. like that caused by a shot wound ;

African jungle fowl, said to be the
]:rmp{emmr of the nrdlt‘lar} barnyard
fowl; a white pheasant of absolutely
snowy plumage, and ecrested dun:l-:i
from Halland. With the exception of
the hirds of prey, the birds are allowed
the utmost Er&&dnm, and small ani-
mals, including squirrels, monkeys,
puppics, and rabbits run about like one
big family.
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LAMPS

IN STAIRWAY WALLS ILLUMINATE

LANDINGS

Although the concourse and waiting
rooms of the big Chicago & North-

Glaas -Covered Lamps In the Stalresay Walls of

the Thic
Chicage 11

& MNorthwestern Railromd Bistion in
uminate the Landings

western Railroad passenger station in
Chicago are well lighted, an Mrenions
stair system of lights has been adopted
as a guard against accidents. Pocketed
in the side walls of the main stairway
at each landing, where the last step
ceases or the first step begins, are
erlassed-in electrie lights. These throw
a bright light at the points mentioned,
drawing attention to the change.

TO MAKE TEMPERATURE-
PROOF TUNING FORKS

A French scientist has made a tun-
ing fork that, it is claimed, is not
affected by changes in temperature,
and 15 therefore invarable. The ma-
terial used in the fork is Guillaume
steel, also called “Invar™ on account of
its almost complete insensibility to
temperature variations, The announce-
ment of this discovery was made at a
recent meeting of the Irench Academy
of Sciences,

CAn enterprising Chicago burglar has
provided himself with a motor truck
with which to remove his "swag™ after
he has “tapped a erib.”

TRAMPS

In the hille near Garrison-on-the-
Hudson, N, Y., 15 a handkome, sub-

stantial chapel which will long with- .

stand the elements and be pointed out
with pride by the wandering fraternity
as a monument to unusual industry,
for a considerable part of it was erected
Ly tramps. The story of the chapel
and the “Brother Christophers,” for
so they are called by the monks, after
the walking saint, Christopher, iz of
more than ordinary interest,

About two years ago a number of
Friars of the Atonement, headed by

the Rev, John C. Hawes, an Anglican

who
into the Catholic

missionary from the Fahamas,
had been received

BUILD CHAPEL FOR AN ORDER

OF MONKS

church, selected a site for a monastery
in the hills at Graymoor, near Garrison,
They had no money, but set to work
with an enthusiasm poverty could not
dampen, and erected a log cabin, in
which they slept in bunks, built tier
upon tier, Sympathizers in the neigh-
borhood supplied a few blankets, and
those of the monks who had no blan-
kets slept as best they could without,
They did their own I:nnk:mg tailoring,
sandal making, etc., and received many
contributions, but most of these went
to the wa}riarers who were guided to
the spot by a series of rough crosses
placed at intervals from the base to
the summit of the hill.
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Al Work on the Spire of o6 Chapel Built by Tramps ond Other Vieltors under the Direction of Friars
af the Altesiement pear Gorrlses-on-the-Hudson, . ¥.

At first the tramps or Brother Chris-
tophers were given the hospitality of
the monastery without any thought of
worldly return, but one of the monks,
Father Francis, proposed that they be
set to work building the chapel. Con-
sequently, the next tramp to arrive
was told that the time had come for
him to do a little work.,  After being
fed he was set to work excavating for
the foundation, was soon joined by an-
other, and still another, and the task
began to progress. They were fed well
and given a good bed, and the first day
the novelty of it all appealed to them.
The second day, however, the novelty
somewhat dimmed, they continued on
their way, but others came to fll their
places, and the chapel slowly arose,
there always being a sufficient number
on hand to continue the work, Some
proved to be skilled workmen. All
were able to do something,

But all who have worked on the
building are not Brother Christophers.
Nearly every trade and profession has
had a hand. School-teachers taking a
vacation in the neighborhood were

lured to the spot by the novelty of it
and shouldered a hod with the rest of
the workers. Few ever came to watch
the work without taking a hand.

# Monk and One of itke Brother Christophers
at Werk
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SECTIONAL EMERGENCY TIRE

A sectional emergency tire designed
to prevent a tire being ruined by run-
ning on it in a deflated condition has
made its appearance. It iz mounted
directly upon the
deflated tire, and
consists of three
gections of solid
rubber in which
1z imbedded a
Aexible rack.
This rack pro-
jects beyond one
end of each sec-
tion to lock in
the adjacent end of the next sectiom,
thus forming a hoop about the regular
casing,

DISEASES OF ALUMINUM

Utensils of aluminum often undergo
rapid changes which may result in their
destruction. These “diseaszes™ take the
form of swellings, eruptions and blis-
ters on the surface and seem to be
caunsed by atmospheric agencies, such
as variations in temperature, humidity,
etc., or by the nature of fluids con-
tained in the utensils. Two German
investigators  have recently studied
these phenomena, says La Nature, and
armved at the result that only cold-
rolled aluminum iz subject to these
deteriorations, while if the metal 15
rolled at a temperature of 450 deg.
Centigrade (8142 deg. 17} it 15 practi-
cally immune from any hut very super-
ficial affections. which do not Impair
the durability of the utensils,

L The ecarliest uge of the slot machine,
according to the Journal of the Frank-
lin Institute, was in the Egyptian
Temples where the device was used to
enable the worshiper to 5'{:1’{111-:]-:.‘ hym-
geli with hl.'.I]_'r’ water,

CFrench chemists in Cochin China
have succeeded in making a cheap and
palatable wine from bananas. -

BEER AGED BY NEW PROCESS

A company has been formed in
Prague, Bohemia, to exploit a new
process hy which heer can be more
quickly fermented or “aged” than 1:|;.r
the present method of stnr!ng 1t 1n
cellars. By this new process, in which
the beer will be produced sterile in
closed tanks, and will he '|1'I..,l‘|:l,'le. el '.111:1
made ready ‘for the market in 8 to 12
davs, the cost of production will be
reduced about $3.25 per 100 gal,, which
wolld mean an annual saving of about
g5.000,000, if all the beer made in
Bohemia were 2o manufactured. About
three months is the time for the old
method,

The aging by the new process is
effected in aluminum tanks having a
capacity of 8000 to 10,500 gal. The
iresh taste and smell of the beer is
removed during fermentation through
the action of the carbonic acid pro-
duced, thiz  acid bheing collected.
washed, and purified, then again foreed
through the beer. The entire process
requires continual washing and relit-
ing.

DRYER FOR FERROTYPES

A handy device for the quick drying
and pohshmg of rEt‘n‘Jt}'pES has been
placed on the market. Made of brass

and provided
with an inside
donuble burner
and a safety air-
tight aleohol
tank, it can he
easily  attached
to any kind of

tripod. Tt 1%
claimed that by
this system of :111.11153' fErfuhfaES the
q:muI:.]-nn will not get soft or bhecome
digcolored. and that a glossy finish
will result no matter how cheap the
plate used,

C An Indiana man has invented a form
of scigsors provided with a guard, so
that buttons ean he ecut from eloth
without injuring the cloth,



Bring "' the Wagon™ Home, John

By WALLACE IRWIN -

[A Papular Colleye Air Adapted for 3 Chaoffewr’s Quartette)

ERE'S a car of ancient race
Called = the Wagoen™ ‘round our ploce;
It's mildewed and its tires are en pofage.
Back in 1904
Folks admired ies stroke and bore —
Mow it's dning‘ érrands ‘roond cthe old
garage.
Though its oil cups leak and drip
And its evlinders they skip,
Experts say it was a racer in its day,
That it won a prize or two—
Mow, alas! it"s overdue

And itz driver SIOgE this m:'lan.:hn;l-‘l}r I*'!I"'"

“Bring the Wagon home, John. (clese
Farnionit)
It cannot last for long.
The racing blood was proud of it
When yvou and | were young;
It once wenet 60 miles an hour —
A record for its time.
To drive it 60 miles a vear
Today would be 3 crime.”

Though it belehes smoke behind
And the gears—gee, how they grind!
And the poor exhaust’s exhausted, so they
%
It has sporting spirie yvet—
There 15 Life in i, you bet! —
Why, vou should have seen ‘er speed it
yesterday
“When the road she tried to crab
From a wheezy taxi-cabh—
Mearly won —and then she stalled. the dear
old tub!
For her engine gor a " stitch ™

Amd she stranded in a dicch
With her differentials wrapped around her
hub.

* Bring the Wagon heme. John, (clse
harmony)

She's useless as 2 hack —

Her tonneau is the ancigque style
That has a door in back,

Bhe's modeled after Woah's Arck,
Her whims amuse the boys:

But what she lacks in style and speed
She sure makes up in noise!”

So she scands, a relic ripe
Of the old stecam-roller type,
Like some queen who's much too old to
reign, and won't.
Such renown of former years
Clhings about her spavined gears
That we ought to take our caps off —but
we don't
From her sprockets to her cluwch
She has cost so doggoned much—
Counting accident insurance and repairs —
That we often tell the boss
How she's running at a loss.
S0 we coax him with this string of college
nirs:

“Let's leave the Wagon home, Doss,
For she's a public ‘queer’.
Just leave her in the chicken=yard,
A home for Chanticleer.
She may be resurrceted. Boss.
Upon the Judgment mora —
For "er only pare that's still O. K.
By jingo. 15 'er hora!”
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THE RELATIONS OF CHEMISTRY AND ENGINEERING

“Chemical engineering,” a profession
combining chemizstry and engineer-
ing, will be one of the most important
callings of the coming industrial era,
gays John B. C. Kershaw, in an article
in Cassier's AMagazine.

The writer states that recently he
had some correspondence with one of
the moszt notable and successiul Eng-
lish electrical engineers of the present
day upon the relation: of chemistry
and engineering, and in the course
of this correspondence the latter ex-
pressed the opinion that the chief work
of the industrial era which is now
dawning will be carried out, not by
chemists, and not by engineers, but by
men whe combine a working knowl-
edge of both chemistry and c:ng'inemu
ing, wha will as time passes on form
a new profession of “chemical engi-
neering.”

The material and industrial progress
of the nineteenth century from its
dawn to its close was dominated by
the engineer, and the chemist, excepl-
ing in Germany, was relegated to an
infertor and much more humble posi-
tion,

The writer points out the important
part plaved by the chemist in the de-
velopment of the steam engine, the gas
engine, the manufacture of steel and
eement and the separation of metals
from ores.

The twentieth century will, no
doubt, be marked in the history of
the world's manufacturing industries
by the success of the efforts made to
utilize “waste products.” and in this
field of activity the chemist or chem-
ical engineer will again take the lead-
ing role, Power from the waste
gasezs of blast furnaces is already
generated upon a large scale, both on
the Continent and in this country.
There is little reason to doubt that,
as time passes on, this hitherto wasted
gource of energy will be more and
more utilized for varions purposes,
But the design and control of large

gas engines of 1,000 hp. and operating
with blast-furnace gas demand chem-
ical knowledge, and any larger installa-
tion of this kind can only be erected
and run with success by men possess-
g hoth a chemical and engineering
training. Gas analysis will, in face,
form a regular feature in the operation
of any large plant for generating power
from blast-furnace gases, and the man
in charge must he ahle to interpret the
results obtained rightly, if the lughest
economy 15 to be attained.

Waste products containing combus-
tible matter are now burned in special
forms of furnace or are utilized in
Faz producers, in order to recover the
heat wvalue of the combustible, and
here again chemical and engineering
knowledge 15 required in order to de-
sign and work the furnaces or pro-
ducers with the maximum of eff-
ciency.  Refuse destructors also  de-
mand similar qualification in those
who design and eontrol them.

The manufacture of useiul prod-
uctz from the slag of blast furnaces
and from the clinker of furnaces and
destructors 13 another branch of mod-
ern industry that is growing rapidly
in importance and in which large
profts can be made.

The manufacture of artificial stone
and  of Dbuilding  slahs  from  the
clinker of destructors and other =imi-
lar types of furpace is also a grow-
ing industry, and one in which a
knowledge of both chemistry and en-
gineering is demanded.

There are many other manufacturing
induztriezs in which a more extensive
knowledge of J:hl:Tl'.Ii'.'“i-lT_'!," is of supreme
importance for those whe are in posi--
tions of authority., The aniline-color
industry is perhaps the most notable
example of a large industry created by
the labors of the ehemist in his labora-
tory, Other manufactures similar in
character are those of artificial indigo,
madder, silk, rubber, leather, wood and
ivory, and last but not least, that of
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artificial nitrates from the air. In all
these manufactures engineering  and
chemical knowledge must be combinedl
in order to obtain the best results, and
it. would be difficult for either an engi-
neer or chemist alone to overcome all
the difficulties met with.

GEAR LEVERS WITHIN DOOR
PANEL

An ingenious dizposition of the con-
trol levers of automobiles having the

four-door  type
of  body  has
been made by
one of the

American com-
panies. Instead
of placing both
levers  outside
of  inside  the
panels, or plac-
ing the emer-
pency lever
cutside and the
wear  shift  in-
zide, this com-
pany places
both levers within the panel, as shown
in the illustration. Thus, the straight-
line effect of the hady is not marred by
cutside levers, nor 1s the driver incon-
venienced by having them on the in-
side.

The tops of the levers protrude
just high enough above the panel td
give a firm handhold. The gate of the
gear-shift lever iz in the top of the
panel.

AN AEROPLANE SPEEDOMETER

A very successiul, while at the same
time a very simple, aeroplane speed-
ameter is that illustrated in the aceom-
panying view of a portion of a Maurice
Farman biplane, on which it has been
extensively experimented with,

As shown in the illustration, the es-
sential elements consist of the large
ball apainst which the wind pressure

-
-

Speedameter Attached to Aercplone Fusilage

acts, the heavy ball weight helow, and,
connected to these and pivoted on the
same support, a long indicating arm
working over a sheet-metal sector.

The proportioning is such that with
a uniform cahbration on the scale, the
wind pressure can be read directly in
miles or kilometers per hour. In addi-
tion to its function as a. speed indi-
cator, the device also shows any long-
tudinal tilting of the machine, it act-
mg in this case as a gradometer,

The new speedometer is the invens-
tion of Captain Eteve, a well-known
French army officer who has had much
experience in aviation, and whose high
standing as an engineer leads to great
expectations of the device,

DAMPER PREVENTS SPARKS
GOING UP CHIMNEY

Almaost every householder will be in-
teregted in a new device which is
designed for
the purpose of
prevent -
ing sparks from
flying up the
chimney, the
invention hav-
ing been per-
fected by a man
whose home
was almost de-
stroved by fire
started by such sparks.

The idea is
extremely simple and consists of the
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attachment of a disk of wire net or
perforated sheet iron to the spindle
that operates the damper in the stove
The disk is set at

or furnace pipe.

] | g v
U5
Automobile Having Mudguards of the Bicyele Type, ﬂun.lg:l-u Bisps in Flace of Running Boards,

and Detachable Arm-Cha

right anglez to the damper and in no
way interferes with the manipulation
of the latter, although it effectually
prevents the escape of sparks up the
chimney,
RAIN-TROUSERS GO WITH
RAINCOAT

The newest thing for motorcyclists
or auntomaobilists iz a raincoat that is
provided with
tronsers, the coat
and trousers being
all in one gar-
ment. The trous-
ers part of the
sarment i de-
Eigl‘ll‘.‘!l‘] only to
cover the knees of
the wearer amnd
can be turned up
inzide the coat
when not in use.
To all intents and
purposes, how-
ever, they are real
trousers and af-
ford a maximum protection while
occupying a minimum of space.
They are made of woolen or rubber,
as is desired, and have the appearance
of ordinary clothing. A leather cap is

‘i’i‘ﬁ'f " |'r'i

made to go with this outfit and is
provided with a rubberized hood or
fap which can be pulled down over the
neck and ears.

|/

Seats

AUTOMOBILE WITH MANY
NEW FEATURES

An automobile body combining the
hest features of several well-known
rypes of bodies has been turned out in

ondon, The mudguards are of the
bicycle type, the front ones move with
the wheels, and all four do not weigh
as much as one ordinary mudguard.
There is only one door on a side, and
the running board is replaced by a sin-
gle step. The seating arrangement
comprises four detachable armchairs
provided with deep comfortable cush-
ions, The front seats are shidable and
oan be adjusted to the driver’s conven-
iecnce, while the back seats pull for-
ward and disclose a large mahogany
cupboard having shelves and drawers
for the storage of tools and small arti-
cles, and space for two motor trunks.
As the seats are detachable, the car
can be used with either one, two, three
or four seats, as desired.

( Pekin, China, the only world capital
without a street-car system, iz about
to be invaded by the trolley, arrange-
ments for the construction of an elec-
tric line having been finally completed
after months of negotiation.

- _ S
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WELL-ARRANGED PLAN FOR A §$3200 HOUSE

There are several distinctive features
in the plans for this irame and stuceo
house, aside from the moderate esti-
mated cost of $3.200, The building 1s
planned to have not only an attractive
exterior, but large, comiortable rooms
arranged in a most convenient manner.
One of the features is the porch which
is placed on the side instead of at the
front and is reached through French
windows from the living room and
dining room. The interior finish
should be simple to keep the cost with-
in the fizures of the estimate. There

are to be six rooms, bath, and a recep-
tion hall. ‘The dining room is separated
from the kitchen by a large pantry, and
ample light is provided for all the
rooms through an excellent arrange-
ment of the windows, The estimate of
the cost is based on the price of ma-
terialz in Philadelphia.

0A TFrench scientist attributes the
benefit of sunlight at high altitudes

upon persons to a preponderance of
ultraviolet rays which indice a more

active circulation of the blood.



METAL WORK AND ETCHING

By JOHM I ADAMS

Part IV — Rocking Blotters and Desk Calendars

We now come
to a rather inter-
esting  feature of
our desk set—the
rocking blotter, of
which we illus-
trate three vana-
tions. The one to
the left is the sim-
plest of all, con-
gizting of but two
pieces of metal,
the top one of
which is bent over
at each end, so
that when the
curved portion,
covered with blot-
ting paper, I8
aprung into place
1t will be securely
held. The top in
thiz case should
e of Moo 16

rangre  hrass  or

L

-
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_Shape of met/.

Diimensicns for Recking Blotter

copper and the
hottom :}i‘ 20
galge sSpring
brass or bronze.
In the right-hand

dezipn, the side
edges of the top
are  also  bhent

down, which gives
the blotter a more
golid appearance
and permits of us-
ing a lighter
gange, The third
design 13 provided
with a  knaob,
which may be of
hard wood, ebony
preferred, or else
in the form of a
amall metal han-
dle fastened n
place with nivets.
All dimensions are
riven in the line

Three Styles and Desbgns of Rocking Bloiter
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| Threr Designe for Diesk Calendar

drawing except for the length of the
spring bottom, which is 4% in. The
various bends are indicated by the
dotted lines.

The most important point in the
construction 1s to secure good sharp
hends, which can only be accomplished
by having the metal soft, a condition
that is easily arrived at by heating the
brass or copper over a gas flame and
plunging it into water. When all bend-
ing and hling has been zatisfactorily
completed and the metal made clean,
lay out the desired desirn on a sheet
of paper and then transier it to the top.
Faint out the portions that are not to
he etched, using the asphaltum or the
regular etching enamel as =old by
dealers  in nm::lu.'d-trﬂining supplies,
and then proceed with the etching in
the two-to-one nitric-acid solution,
The etching completed, the

“Lall-peen” hammer, and is accent-
uated by coloring and then rubling the
higher portions brighter, The brass
effect is simply a matter of nmformly
ribbing with emery cloth in the same
direction, amd 15 often termed “lemon™
Lrasz,

The reader, 1t 15 to be hoped, will
not mistake our motive in showing
g0 many different patterns and neglect
to have each and everyv piece of his set
harmoniously etched. The patterns al-
ready ehown have been given consider-
able variety to serve as suggestions,
but all the pieces of any one set should
have a like motif running through all
the designs of the several pleces.

Desk Calendars

The small calendar in the center of
our illustration is a very simple affair;

g &
paint may be removed by aeening
kerosene, after which the ot &
metal is to be thoroughly 4 o,
cleaned. The coloring, in l'" "‘?w . ]
the oxidized or verdigris . ' et
effect az desired, 15 now to b
he attended to and made v Carals 4
permanent by coating with _{’:
e, o 7 b T ]| e
Those who do not care to
take up the etching may =
make a very good desk set Jeckion Hezr View.

by adopting the hammered-
copper or the brushed-

brasz effect throughout. The former

is produced with the ball end of the

T — e s R 13 e i ™ i i i i i i % =

Detall of Desk Calendar

a single piece of brass or copper is
bent at an angle to form a hase, and,
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after etching some appropriate design
on the upper portion, the pad from a
small calendar is attached with shellac
or varnish. This form of calendar may
be made as small and dainty as de-
aired, =0 we need give no dimensions.

In the other form of calendar illus-
trated, we have greater opportunity for
artistic treatment. The sheet of metal
should be about 6 in. square.  Aceur-
ately lay out the rectangular opening
i the center and then cut it out with
a small metal saw similar to those used
by jewelers. The purchase of this saw
iz not ahsolutely necessary at this time,
as the opening may be cut with a cold
chizel and finighed with the file, or elze
it may he etched ont; but such a saw
must be procured before we reach the
end of our series.  After thoroonghly
cleaning the metal, transfer the design
to it from the piece of paper upon
which it has heen previously drawn
out in pencil.  Paint out the not-to-he-
etched portions, including the back and
base, with the asphaltum paint, and
then go on with the etching in the
usual manner, using a photographer's
developing tray. After some. three or
four hours, as required, remove, and
clean off the paint with kerosene,

In order to hold the leaves or cards
of the calendar proper, we must solder
onto the back three bent strips as in-
dicated at A in the working drawing.
Fend theze up from thin metal, and

then thoroughly scour them and the
back with emery cloth. This brings
us to the featiire of soldering, which
will prove sarprisingly simple 1if gone
about correctly. The art of soit solder-
ing 15 one that has no end of uszes
among  the wvarious handierafts  and
should be among the accomplishments
of every amateur.  The foxing solu-
tion may be purchazed, or made as
follows: In a few cents” worth of miuri-
atic acid dissolve as many pieces of
acrap #inc as pozsible and then strain
the =zolution, which may then be used
to solder any ordinary metal, except
aluminum. Some wire solder having
heen procured, moisten the two pieces
to he joined with the above solution
and place a few small pieces of the
solder in position. 1 the metal is thor-
oughly elean and is now held over (not
in) a gas flame, in a few minutes the
solder will flow all throngh the connec-
tion. A soldering iron may be used in-
stead of the flame, but the latter, or
elze a blowpipe, 1= the hetter wav.
Hating secured these three strips to
hold the cards, the face should be
cleaned up and treated with either the
darkening or verdigris solution pre-
viously described. The design is now to
be accentuated by rubbing up the
higher portions, after which a uniform
coat of lacquer, or banana oil as it is
sometimes called, should he applil&{[ £
render the effect lasting.

NAVAL DRYDOCK USED

A3 THEATER
The huge drydock of the Puget
Sound  navy  yard, at Dremerton,

Wash., was recently converted into a
theater for the entertainment of the
erew of the cruiser “Colorada”™  and
their ruests, Two thotzand enlisted
men gathered on the big “altars” of
the dock to see a motion-picture exhi-
bition,  The machine, owned by the
crew of the “Colorado,” was set up
on a lighter at one side of the dock,
and the audience was pgathered along
the other side.

GAS-DRIVEN CARGO SHIP
SUCCESSFUL

The “]'lnh::’tpfel 1. the Arzt Britizsh
sea-poang carpo vessel dniven by gas
engines, has now been in service a suf-
ficient period of time to demonstrate
its success or lack of such. It has
made about 10 voyages, carrving an
average of abont 325 tons of carpo each
trip, the cargoes consisting of several
materials, mcluding  granite  from
Guernsey to London, serap iron from
London to Llanelly, Wales, hardwood
and cement from London to Cork, oats,
chalk, lime, coke, ctc.
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Various adjustments of the machin-
ery had to be made before the vessel
was able to do regular and satisfactory
work. but, as it was built for expen-
mental purposes, this was expected.
The vovagez mentioned have been ac-
1':,'I'ﬂ'.||]!'|'-|'li'l'|. i a ".'l."'l'"|.' I-~-EI.‘|I"--‘I.].-I."'.J'IT‘n. TINELTL-
ner, and with an exceptionally maoder-
ate consumption of fuel. The coal
consumed wvaries from 2800 to 3,700
Ib, per 24 hours, while it iz claimed
that steam-enzined vessels of the same
size and power consume more than
dounble this quantity.

NEW CHIMNEY COMEINES
BRICK AND CONCRETE

A new type of chimmey constric-
tion, claimed by itz designers to com-
bine all the desirable and attractive
features of the various types of chim-
ney and eliminate all their objections,
15 shown n the accompanying illustra-
tion. The inner and outer walls of
brick eliminate all the temporary forms
and Fr:lI'l'i'iI::I;.:' required in  all-concrete
construction, the inner wall of fre
brick protects the concrete at every
point from direct contact with the hot
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Hew Type of Chimaey, Conatrocted of Fire Brick,

Reimforeed Concrete, and Pressed Face Brick

gases, and the outer wall of pressed
brick makes possible the building of a
chimney in accordance with any de-
sign or plan.

THE FIRST SEWING MACHINE

The wunveiling of the monument
crected in Spencer, Mass,, to commem-
orate Elias Howe, the inventor of the

-]

Hm:"-:.l-r:r Amprican Exporier

The Sewing Machine Inwvented by Elies Howe 10 1HE

sewing machine, draws attention to
the dificulties he labored under be-
fore reaping a fitting reward for his
mgenuity, At the titme he dewvised his
machime he was aged 26 wvears, was
married and had three children, and
was practicallv penmiless, being chiefly
supported by the labor of his wife with
the pmeedle. It 1s said that 1t was the
distressing picture of his wife, who
was rapiudly falling a vichm to con-
sumption, stitching away through
many hours of the night, that inspired
him to devise a sewing machine, Any-
way, he 2hut himseli up in a little gar-
ret and after four months of application
actually succeeded in sewing a seam
with his machine. lightly turning

handle, the machine was capable of
rapidly and accurately running off 150
lock stitches in half a minute, while
the average for hand stitching was
only 15 stitches for the same period of
time. The year was 1845,

The first work Howe did with his

I
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machine, which is shown in the illus-
tration, was to make two smts of
broadeloth eclothing, one for himself
and the other for the owner of the
garret, who purchased a hali interest
in the invention for 85300, A patent was
taken out in 1846, in the joint names
of the two owners, but 11 days after
the ‘patent was granted Howe was
forced by his father, in return for the
sum of B1LM0, to assign the other
half of the patent to him in satizfaction
of claims for small loans of money.
Later he was forced to seek employ-
ment as a locomotive engineer, then
went to England with his family in

hope of obtaining benefits irom the ma-
chine in other countries. But mean-
while the English patent had been sold
by his father and brother. He faced
poverty for several vears longer, his
wife died, and in 1849 he returned to
America completely destitute. Later,
however, he suaceeeded, in regaming
possession of the half of the patent
turned over to his father, successfully
fought the other concerns which had
infringed upon his invention, purchazed
the other half interest, and began to
reap a fortune. When he died at the
agre of 48, in 1867, lis income amounted
to B200,000 a year.

—
METHOD OF <
CoUPLING /=7 \.:\
ENGINE

Tongued Fire Engine Coupled to Motor Fire Truok

‘FIRE ENGINE DRAWN BY
MOTOR FIRE TRUCK

In the gradual evolution from horse-
drawn to motor-driven fire apparatus,
now taking place in many cities of this
country, the scheme shown in the ac-
companying illustration and now used
i Milwaukee, Wis., may sometimes be
utilized to advantage. By means of
the coupling device shown in the right
upper corner of the illustration, the
tongued fire engine may be hitched to
the rear of the motor fire truck, and
the two make a fair speed.

QGreat Britain uses about 160 1h, of
sugar per year per capita, compared
with 80 1h. per capita in the [nited
States. The per-capita consumption of
tea in America iz 114 1b., and in Great
Britain about & Ib.

METHOD OF DETERMINING
CARBON IN STEEL

A means of correctly determining
the percentage of carbon in various
kinds of steel has recently been found
by French scientists, who declare that
combustion in oxygen under pressure
givez the desired result. The method
consists of burning the specimen in
pure oxygen under suitable pressure to
insure the complete combustion of
both steel and carbon.  Afterward the
gases are drawn from the retort and
the quantity of anhvdrous ecarbonic
acid therein is determined. Apparatus
for conducting such an analysis has
recently been constructed by two mem-
bers of the French Bureau of Mines,
and the method was described at a
recent meeting of the Academy of Sci-
ence in Paris.

-
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Fousteesi Dedljing Farmed [rom the Conventionalieed-Rose Stencil F" tern by Altading
tlse Pogition af o Mirear Set YVertically an Edge upan [t

MIRROR EVOLVES MANY DESIGNS FROM ONE

As a purely mechanical assistant,
yet one providing unlimited inspira-
tion, the Upholsterer suggests an ordi-
!]1r:| '-\-[]'LI.‘H'L ""']H"-'H 'I'I.'.IIT'l'lZII!' []'I:I.'Il']tl'l[]l'll."
that nothing |:]:-'.r.: 15 of greater assist-
ance and usefulness in the creation
and adaptation of new forms. With
such a mirror a few design motifs
can be marshaled into hundreds of
chanpes, peometrical, eonventional, and
fantastic, conforming with almost any
required space or size,

Taking the conventionalized-rose
stencil pattern, for example, the 14

atterns shown in the illustration were
Rrrmt‘tl by simply holding the mirror
in a vertical position over the rose de-
gign and altering its position. The
usefulness of the mirror, however, is
not confined to the mere chance devel-
opment of symmetrical maotifs.  Its
greatest usefulness iz in the determina-
tion of eorners.or corner pieces for a
given border, By placing the mirror
at an angle of 45 deg. with relation to
the outlines of a running border the

reflection as shown in the mirror will
supply a second section at right angles
to the original, while the edge of the
mirror where it comes in contact with
the original forms a corner of the pat-
tern perfectly turned. By moving the
mirror parallel with the border, still
maintaining the 45-deg. angle, a per-
fectly balanced corner may easily he
determined in harmony with the border
il;ﬁr]f.

':-. i Fliag The Tphiolebore

Conventicnalized-Rose $tencil Pottern and the Method
ol Wsing Mirror fo Form MNew Designs

FOLLOW FOX HOUNDS IN
AERQPLANES

Following the fox hounds in aero-
planes was a feature recently inaugu-
rated by Robert J. Collier for the en-
tertainment of 500 puests at his coun-
try home in New Jersey. When the
hounds took up the scent in the drag
hunt, followed by the horse-mounted
hunters, Tom Sopwith, the English
airman, and Al Welch, of the Wright

school, rose in their machines, and fol-
lowed 1 the awr, Mr, Collier and a
photographer  bemg  the passengers.
After a run and flizht of several miles,
Mr. Collier lett the aeroplane, and,
mounting one of his hunting pones,
led the chase across the hills and fields,
with the aeroplanes flving overhead.
The machine carrying the photogra-
pher often flew as low as 40 ft., while
photographs were being obtained of
the hounds and hunters below.
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TELESCOPIC TOWER USED FOR
PHOTOGRAPHY

A telescopic tower, designed espe-
cially for bird's-eye photography has
been devised by a
Worcester, AMass.,
concern. The light
triangular tower is
constructed in gec-
tions deszigned to
rive ample ngidity
il | for holding an 11 by
| 14-in, camera stead-
| ily. When extended,

A=

the tower rises to a
height of 125 ft., and
when

e

Adaken  down,
the sections tele-
scope  into a  size
ﬁuﬁ]citnt]}' simall to
b e conveniently
shipped by freight or
| express. Apparatus
| is provided for rais-
' [ ing, lowering, and
holding the camera
| in the desired posi-
T tion at the top, and
il electricity iz - em-
ployed to operate the
| shutter in taking
Lo pictures, When the
« camera is drawn to
| the top by the pul-
lev, it locks in posi-
tion on the holder.

-y

.

KILOWATT V5 HORSEPOWER
AS UNIT OF POWER

The committee on units and nota-
tion, representing the German electrical
engineering profession, has recently
published several proposals for the im-
provement of electrical nomenclature,
Some of these are in the direction of
necessary and desirable standardiza-
tion of practice, but one strikes us as
being, although somewhat revolution-
ary, decidedly pertinent and important,
says the Electrical World., This prop-
ozition iz to abandon the time-worn
and someéwhat indefinite horzepower

for the kilowatt, which is just as pood
a mechanical unit as it is an electrical
one, It is, in fact, the point of contact
hetween the electrical and mechanieal
absolute systems.  When the electric
motor was new and totally unfamiliar
io non-technical men it was reasonable
to rate it as steam engines were, and
are, rated in horsepower; but as time
has gone on and the electric motor has
replaced the steam engine to a very
large extent, it seems like an obsession
of conservatism to cling to an illogical
unit of power bearing no simple rela-
tion to the modern absolute system and
hased upon ancient experiments never
precise and possessing nothing maore
than historical significance.

The German proposition is to christen
the kilowatt as a mechanical unit the
“Neupferd” (the literal trancslation of
which iz “new horsepower™). This
seems to us a totally unnecessary con-
cession to an old-time blunder, The
kilowatt, just as it stands and without
change of name, is a perfectly good
unit for mechanical purposes. We zee
no reasonable excuse for offering an
apology in the way of a new name, To
rate a motor in kilowatt mechanical
output 15 an entirely simple and
Htraightfnrwarrl ]rrnpﬂ:-'.{tinn and one
that deserves very serious considera-
tion.

It is an interesting bit of history, not
in the least detracting from the merit
of the German proposition, that the
substitution of the kilowatt for the
horsepower was vigorously advocated
during and for some time after the
Philadelphia electrical exhibition of
1884 ; and that the earliest of the three-
phase motors built in this country were
deliberately rated in kilowatt output.
The time was, however, not ripe in the
early cighties for dropping the horse-
power, and the attempt later to put mo-
tor rating on the basis of the absolute
systemn proved futile.

O Tunnel muck, taken from a pressure
tunnel in Boston, and used as a con-
crete  aggregate, showed  greater
strength than neat cement.
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IMPROVISED LEVELING
OUTFIT

An ingenious leveling outfit impro-
vised by a plumber, who wished to
make sure of the amount of execava-
tion that would be necessary in a piece
of work he was hguring on, is shown
in the accompanyving drawing. The
ground in which the trench had to be
sunk had several bumpy slopes. The
outfit consists of a camera tripod on
which was mounted by means of a
screweyve a 30-in, carpenter’s level with
globe sights.  From the screweye hung
a plumb, which cerved to establish the
height of the level. In the suspended
cord were three loops 3 it, apart, mark-
ing the feet up from the ground, thus
affording an approximate gauge by
which to measure the level with the

P
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Conrtess Motal Worker

Leveling Outfit Imprawised by n Flumber ta Aseertnio
the Grodients of o Trench Line

o
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tape from the instrument to the rod,
by holding up on the cord according
to the reading. The rod used had 2-t.
pocket rules fastened to it the rules
meeting at “instrument height,” one
reading 1, 2, 3 up, and the other 1, 23
down. In his memorandum book the
plumber cntered the “down” figures
under the plus stations, and the “up”
firures under the minus readings, as
preliminary work to a profile for deter-
mining the gradients of the line,

“FLASH" STOP SIGNAL FOR
AUTOMORBILES

Many types of rear-end automobile
signals are making their appearance on
the market, and of these the type com-
hining several offices, such as acting as
a tail light, designating which way the

machine intends to turn, etc., seems to
be the most practical. This device
warns vehicles behind that the car is

Combined Toil Light and " Stop® .Si;;nl

about to stop and also acts as a tail
lamp. It comprizes an electric signal
light which is swung into an upright
pnﬁitiun from behind a red glﬂ.:"i shield
and by its sudden appearance gives
warning of the contemplated stop. It
is operated hy means of a foot lever,
and it acts as a tail light while behind
the shield,

AUTOMATIC FISHING TACKLE

A fish-line holder used to quite an
extent for stationary fishing in France
is shown in the accompanying draw-
ing, After the line is baited and
thrown into the water, the hammer
of the device is moved carefully to
the right until its lower end engages

e
1 "
s

BMethed of Operating Automatic Fishisg Tackle

the teigger. \When the fish pulls, the
pressure of the counterweight on the
trigger allows the hammer to slide off
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the trigger, and the spring, which is
held contracted, extends and gives the
ling a swilt jerk, caleulated to hook
the tish more sohdly.

SECRETS IN RUBBER
MANUFACTURE

[t is often remarked that today there
are no secrets in ribber manufacture,
says the India Rubber World, The
policy of the open door that the great-
est  and most progressive  lactories
have long pursued, the constant inter-
change of ideas among foreign and
domestic managers and superintend-
ents, their visits one with another and
their inspection of each other's plants
would lead one to assume that there
could be no private processes, no spe-
cial machines—in a word, no secrets,

Az far as the world at large 15 con-
cerned, it is wholly secret. The manu-
facturers themselves, of course, have
the basic facts of compounding, mak-
ing up, and vuleanization in common.
teyond that, they become more or
less individual in practice and often
et execeedingly far  apart. Iere,
thereflore, is a froitful held for scerets.
For example, a manufacturer of con-
veyor helting for a specially hard ser-
vice, experimented for two years to
oet a compound that would last the
longest. By an amalgam of three
kinds of crude rubber, by incorporat-
ing several ingredients in just the
right proportion, and with a cure
exactly fitted to the compound, he
secured a result that was far ahead of
what anv other in the series could pro-
duce. He not only adopted this for
his belts, but naturally guarded 1t very
carefully.

A visiting  brother manufacturer,
although he stayed in the factory for
a' week, wounld have no knowledge
of thizs compound. This 15 but one
instance: there are thousands of
others, big and little. They enter into
cleansing, massing, compounding, cal-
endering, making up, curing and finish-
ing. Special secrets are in the
possession of owners, chensts, mana-

gers, superintendents  and  foremen.
Some are known to one onlyv; others
to halt a dozen; still others to some
branch of the trade, and so on, As
the  business  prowz, the old-time
seerets become  generally  known  in
factories here and abroad: but so
varied are the crude rubbers, and the
compounding  ingredients, so many
users demand their own tyvpe of rb-
bher product, that fresh secrets take
their places. It is, therefore, no exag-
geration to state that in matterz vital
the buziness of rubber manafacture is
today even more of a secret industry
than it was 20 vears ago. That 158 why
it does not profit those in the lead to
take the whole tectmical world into
their confidence,

DANGER FROM GAS-ENGINE
EXHAUSTS

Investigators of the danger of ex-
haust gases from gas engines recom-
mend to health authorities, according
to Engmineering, London, that the dis-
charge of such pases into sewers be
torlndden, and the discharge nto any
confined space to which persons have
access be avoided, The effect of the
pases on guinea-pigs and mice, under
varying conditions of lead, of air, and
of gas supply, show that the gases are
dangerous,  With the engine fully
loaded, the exhaust was free from pois-
onon: gases, but was dangerous to hu-
man life owing to the large proportion
of carbon dioxide and the ahsence of
oxvgen.  When the air supply was
sufficient for complete combustion, the
exhaust contained up to 4% per cent
of carbon monoxide, and was danger-
ous for inhalation when diluted with
lezs than 30 volumes of air.

0CTo promote the use of electricity in
the homes, the electric company of the
fittle German town of Liinenscheid,
has installed slot machines by means
of which consumers can purchase elec-
tric current in measured quantities as
necded,
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HOW TO MAEKE A MEDICINE CABINET

This cabinet 15 best made of quarter-
sawed oak as this wood is the most
easily procured and looks well when
finished. Order the stock from the mill
ready ecut to length, squared and
sanded. The following pieces will be
necded :
posts, 188 b 114 hay 28 jn

dadde Faiks, Jro by 2 L W0 dn,

enad rails, &5 by 2 hI;.' ¥in.

daor raifs. 3 by I by IN is,

docr sala, 43 by X by 2dg in,

daoor panel, 4 by 114 by 1035 s

hask F\.il:u.'l.. Yoty Ialkg by TELY s,

engd panels, 13 by B14 hy "-P“.l m

picees for top and lLottom, 34 by G35 by 1531 in,
square the four posts and bevel the

tops as shown, Cut grooves in them

with a plow plane to receive the 14-in,

panels. The tenons on the rails are cut

14 in. wide and fit into the grooves in

the posts the same as the panels, The

rails have groovez cuat at the inside

edges for the panels. The front posts

do not have grooves on ithe inside bt

have two mortises, one at each end for

the top and bottom rails. The back
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Fetails of Medicine Cabinek

has a panel fitted in the same as the
ends. See that the pleces fit together

o
perfectly square and tight, then plne
them together and give it time to dry.

Bledicine Caminet Complete

The top and bottom boards are next
put i place. The top iz placed in the
center of the top rails, while the bottom
15 put even with the lower edge of the
hottom rails, as shown in the detail
drawing. The door frame 15 mitered at
the corners and rabbeted on the inner
edge to take the panel. A mirror can
be nsed in place of the panel if desired.
Suitable hinges and a catch, which can
bhe purchased at a hardware store,
should be supplied for the door.

The shelves are of soft wood and are
to be arranged to suit the maker. Be-
fore applving a finish go over the cabi-
net with fine sandpaper and remove all
the =urplus glue about the joints and
the rough spots, else the finish will not
take evenly. The finish can be any one
of the many different kinds supplied
by the trade for this purpose.

It iz estimated that 12,000,000 golf
balls are used by the people of the
United States every vear, the value of
which i1z set at £6,000,000,
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CHICAGO RAILWAYS TRY
COMPFPOSITE RAILS

The two companics operating street

ot

[m—

railways in Chicago have each ordered
composite rails sufficient for two miles
of track, following successiul working
tests of this type of rail in England
and  France.
: These rails,
i which will be
uszed on curves
and stretches
where the traf-
fic is heaviest,
! are rolled in
| two  sections,
lower and up-
per. The lower section has the appear-
ance of a T rail with a small flat head,
and is spiked or bolted to the ties in the
usual way. The upper sections are
then crimped or pressed on by a ma-
chine, and are superimposed in such a
way as to break joints with the lower
section.

The staggered joints of the com-
posite rail make a smooth track, all
faatenings are dispenzed with, no fish-
plates, bolts, angle bars, or sole-plates
bheing required ; no electrical bonding
is necessary, and when the upper sec-
tion 15 worn out, a machine cuts it off
and crimps on a new top section, sav-
ing about half the weight of metal nsed
in  renewals, and, in the case of
uncovered T rails, making other dis-
turbances of the permanent way un-
necessary. Where the rails are laid
in streets and are covered to the level
of the pavement, only 6 to 8 in. of
pavement need be disturbed in re-
newals. As much saving as $4,000 to
$5,000 iz claimed for each renewal of
a mile of such single track.

OThe jubilee of the establishment of
the FBritish postal savings banks has
just been celebrated, the bank state-
ments showing that while in 1861 there
were 300 banks, now there are 15,000
with 3,000,000 depositors and $800,-
000,000 in deposits,

TELEFHONE OPERATORS' EAR
TROUEBLES

That the ear troubles developed by
telephone operators are due, not to any
electrical or electromagmetic action, but
to the “cracking”™ noize or the continu-
ous series of sharp noises at regular
short intervals, is concluded by Dr.
Forster, of Charlottenburg, Germany.
e suggests that special attention
should be given the matter of devel-
oping a remedy, and recommends a
type of telephone having a diaphragm
of mica with an iron disk attached, in
place of an iron diaphragm.

SIMPLE SEAL FOR SMALL
PACKAGES

A new seal for small packages has
lately been put on the market in
France, which is helieved to fill a need
that has long existed and
to bring forward a sim-
ple device for effectually
and  cheaply  sealing
packages that are not to
be opened.  The seal

Mew Beal for Small Packages, Used in France

consists of a small evlindrical box of
metal, the lower part of which is pro-
vided with two holes to receive the two
ends of the cord by which the package
iz tied. The cord is knotted in the
box and the upper portion or cover
of the hox put in place. This cover
fits tightly within the lower portion,
its edges being provided with teeth
that grip the knot. A pair of tweezers
or pincers can be used to bring the
two portions Airmly together and when
they are fixed the seal thus made must
be broken before the cord binding the
package can be untied. The use of
the seal 15 not confined to small pack-
ages, of course, as it can be adapted to
anything desired.
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ESPERANTO RECOGNIZED
A5 A LANGUAGE

Egperante, the international lan-
guage, has been recognized by the
United States Patent Office in a de-
cizion rendered in oa case brought be-
fore the Patent Office hy
a trade-mark title com-
panyv. This company, act-
ing for a chient, asked to
have "“samiga” registered
ag a trade mark, but the
examiner held that these
letters could not be regis-
tered because they form a
word that is Esperanto
for "sanitary." The case
was then appealed to the
commissioner of patents,
who =zusztained the ruling

In angwer to the repre-
sentation of the trade-mark
company that Esperanto
it not a language, the
commissioner of patents
quoted  from  the latest
editions of the encvclopedias to show
that it is recognized as an interna-
tional language. The trade-mark law
prohibits the use of a word that 1= de-
scriptive as a trade mark.

- ——_—

OBSOLETE TORFEDO BOATS
*AS PRACTICE TARGETS

The Brtish Admiralty is planning
to use a number of old 60-ft, torpedo
boats "as “targets for night practice.
The work of converting these hoats
imto targets consists of erecting can-
vas and wooden structures ahove the
decks *to represent funnels and deck-
houses, and flling the holds, which
are completely cleared of mechanisms
and furnishings, with cork, etc., to
render them unsinkable. Towed at
varying speeds and angles of hearing,
e torocts will e made to simulate
uditions  presented by the ap-
it high-speed modern torpedo
aight attacks, and will enable
tw to acquire proficiency
pelling such attacks.

PAINTING IN TRIANGLES,
SQUARES, AND CUBES
The paintings of a group of artists in
Paris called the “Cubists,” because in
the work done by them pictures cease
te be just pictures, becoming parallel-

An Example of the Art of the ~ Cubiste”

opgrams of color, triangles, squares,
and cuhes, are attracting interest in
the European art world, The work
of these painters occupied an entire
room in the autumn exhibition in
Pariz, but the general tendency of the
critics 15 to scoff, An example of
cibism done by Awguste Herbin, one
of the foremost members of the new
school, 15 ‘shown in the accompanying
illustration. It 15 called “A° Family
l'art}'.”

IMFROVED DREDGER FOR
GOVEENMENT WORK

The new dredge being built for the
engineer corps, U, 5. A, to be used
for dredging the southwest pass of the
Missizsippi River, has several inter-
esting features, and is claimed to be
the first of its tvpe constructed in
America. It is to be named the "New
Orleans,” has a length of 315 ft., a
breadth of 50 ft., a depth of 26 ft, and
u;Hf dredge to a maximum depth of
all tt.”
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Government Dredge Being Bailt &r the Soathwest Paps of the Migsdssippi

The most interesting feature of the
vessel 15 the new type of dredger
head. This i practically a huge in-
closed rake, abont 15t wide, serrated
along the edge with sharp cutting
teeth through which water is ejected
at high pressure. The discharge of
water disinterrates the soil and makes
it of suitable consistency to be sucked
through the pipes into the pumps. The
pumps discharge mto  the hoppers,
which have a capacity of 3,000 cu, vd.,
and can be flled in 30 min.  Should
1t be desired to utihize the dredged
material {or reclamation  work, a
swivel dizcharge pipe on the deck may

be coupled up with the necessary
shore piping, the dredge discharging
its own cargo by sucking it irom the
hoppers and ejecting it through the
piping.
THE NEW JOURDAN MONO-
PLANE

As an example of how far wrong the
acroplane builder can go, if not pos-
apgzed of sufiicient engineering knowl-
edge, this new French monoplane is
characteristic.

The supporting and controlling sur-
faces are all of conventional form and

A YFresk" Aeroplane

ef French Dwsign
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are well arranged, for which reason
there 15 no occasion to suppose that
they will not sufficiently serve their
purposes.

A freak element, however, 15 the cen-
ter inclosure, which is in the {form of
a hollow truncated cone, and is dic-
tated by the erroneous supposition that
it is needful to hold tn-rLth er the air

blast from the 1!1’11}‘:1:]]Er. v keep 1t
from diverging. Dut, as a 11_1artl:r of
fact, even without such an inclosiire

as that shown in the illustration there
15 no tendency whatever for the air to
spread with a properly designed aero-
plane propeller, when the same 15 in
normal action: so such a construction
as this simply adds to the forward re-
sistances and to skin friction, besides
probably exerting a detrimental effect
upon stability without the return of
any compensating advantage.

CONCRETE CAISSONS USED
IN KOBE HARBOR

Reinforced-concrete  caissons  have
been sunk in Kobe harbor, | apan, to
aupport the gquay walls heing con-
structed az part of the extensive har-
bor improvement. The bottom of the
harbor has a stratum of soft mud to
a depth of 6 ft., and considerable dif-
ficulty was anticipated. The caissons
were built on shore and then set m
place by means of a floating deposit-
ing dock.

- _:_1:- -
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Binking Reinfrged-Conerete Caklacid in Halbe
Harbos, Japan

ELECTRIC LETTERS FORM
WINDOW DISPLAYS

Illuminated price marks and an-
nouncements for window displays will
become the vogue 1|1 mercantile estah-
lishments, i a
device recently
brought out in
Chicagn comes
up to the claims
of the inventore.
This consists of
a svstem of clec-
tric letters, 3 in.
high, which are
really miniature
mean d e scent  ose of the Electeie Letters
lamps set on individual porcelain hases
and so arranged that they can be
placed together to form any desired
collection of letters or |‘]"'I,II!'|,,‘ The
letters are formed of ;-3{]1::1 l.ul.urs. 14
in. in diameter, small carbon hlaments

The Word “Euth” Fermed in Miniature Electric-
[Heplay Letisrs

being sealed in the tubes in the same
manner as incandescent hbulbs are
seled, A metal stand 15 provided any
length desired and each letter, fipure,
or space base is provided with metal
longues and grooves to At into one an-
other and form the necessary contact
with the electric current. The lamps
are made to be used with the ordinary
lighting current, a connecting cord for
which 1z supplied. It is estimated that
the lamps will burn as long as the
average carbon-filament electric light,
and, as stated, they can be used over
and over again to form an endless va-
riety of words or phrases.

0 Orange-colored spectacles to protect
the eves of wireless operators from
altraviolet ravs in the sparks have
been placed on the market in France.
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THE “HOOP-HOBELE" I8
THE LATEST
Among the new dress ereations from

Faris 15 an example of “frenzied dreszs-
making” called the “hoop-hobble,” It

T!I‘ Parip-Created
Example of "Frenzied Dressmaking™

“Hoep-Hobble™ B the Lalest
it designed to please bhoth those who
favor the revival of the voluminous
crinoline and those who prefer to re-
tain the skimpy hobble skirt. The
crinoline part of the unique costume
iz of white tulle, and the holible skirt
1= of embroidered white =satin. The
stiffened Wlack-velvet ﬂ]gq: of  the
former keeps 1t “ballooning.”

A YEAR'S OUTPUT OF 3TAMPS

The Government Burean of Engrav-
ing amd Printing delivered 10,131,064 -
0 perfect postage stamps during the
last fiscal year. The paper required
for this work amounted to 1,000,000 1h.
and to make thiz paper 4.000 large pine
trees were ground to a pulp. Had these
trees been converted into lumber, 75

well appointed bungalows could have
been built. The paper itseli would
make an edition of 3,000,000 12-page,
T-column papers.

As the stamps were printed from in-
taglic-engraved plates in which the en-
tire surface is covered with ink and
wiped with a cloth that leaves the ink
only in the engraved lines, the amount
of mk required was 387,500 [b. Dut
only 10 per cent of this was actually
applied to the stamps, the balance be-
ing wiped off. The gum on the back
of the stamps is made by scientifically
roasting the highest grade of tapioeca
starch such as i3 used for makmg pud-
ding, and as 3253000 [b. were used, all
of the inhabitants of a large city would
have been given their hll of tapioca
pudding for one meal with the material
used,

The sheets of 100 stamps each, as
sent to the postoffices, piled upon each
other, would make a shaft over 6 miles
high, and placed end to end would
make a strip 15,000 miles long; and as
there are 10 rows of stamps in each
sheet, a strip of single stamps would
be 150,000 miles long and would girdle
the earth § times, with something over.

INDIVIDUAL TRANSFORMERS
FOR LOW-VOLTAGE LAMPS
With a tension or pressurc as low

as 14 volts, it is possible to employ
cheap and exceptionally durable metal-
filament lamps of 5 cp. and upward

e s

The Tiny Teansfasmers may be Noted at the Teq of
the First Flature and the Bettam of the Second



POPULAR MECHANICS 95

with economy, as the filaments of such
low-voltage lamps are short and thick.
In utilizing such lamps, however, a
transformer has to be used to reduce
the ordinary line voltage, and a (rer-
man concern has now placed on the
market a complete line of tiny trans-
formers sufficiently inexpensive to al-
low their being htted to each indi-
vidual lamp. They are very compact,
and when screwed into the socket just
ahead of the lamp. appear to be noth-
ing more than a slight enlargement of
the lamp hase,

SANTA CLAUS IN AN AERO-
PLANE

An excellent idea for the Chrizumas
season, especially in connection with
Christmas festivities in the Sunday
school, 15 here shown, Santa Claus ar-
rives i a snow-covered aeroplane,
steps out onto the roof of the minia-
ture cottage and descends into the
fireplace. The idea, as shown, was
carried out in the Methodist church at
Wryoming, I,

TAMFPING BRICKS WITH
POWER MACHINE
A mnmr—nlu_ratr:rl machine for tamp-

ing bricks in laying pavements, and
.L'I:.|:|- for hrnpmg down the ecarth when

Tamping Bricks wwith & MMawar-Driven Blachine

trenches for sewer, water or gas mains
are being refilled, is here shown, The
tamper is mounted on one end of a
sweep and the gasoline motor on the
other, the sweep hrjtlg mounted near
its center of gravity on a saddle cast-
ing which has a bearing on the truck
axle and swings in a horizontal direc-
tion on this pivot, thus moving the
tamper across the work as the bhlows
descend. The tamper strikes from 50
to 60 blows per minute, the length of
stroke bemmg 2 ft., and the weight of
the head, 280 Ib.

Sonta Clauws Arfives in an Asrcplone, Steps Cut onto the Real, and Enters the biolature Colloge
through the Chimney



Projecting the Fluid Blngs — The Drawlng on the Left Shows the Operation of the ® Gun,” and Manner in Which
ngs are Formed 1 Bax A, Containing Celared Salutien, i& Struck by Hammer at Diaphragm B, and Fluid is
Foreed Out of Opening €, with Whirlpeol Motion, Which Creates Ring = Other Views Show Progress of Ring

SOME REMAREKAEBLE EXPERIMENTS

WITH LIQUID

Every tobacco smoker has pon-
dered over the curions and complicated
movements seen in rings of smoke and
has wondered at this tenacity of form
and motion. Their study has not been
entirely reserved to the saffron-tinted
imaginings of the users of nmicotine,
however, for locomotives furnizsh some
of the most perfect examples of ning
maotion, or vortex motion, as the sci-
entific investigators term it

Probably no other profound and ab-
struse subject has attracted so many
experimenters, for itz scientibc side
has been considered of great import-
ance for many years.

Not wholly unlike acrobats at a cir-
cus, animated rings in fluids move ac-
cording to known rules and mathemat-
ical formulas, and 1n their strange
movements may be hidden the great
cosmic secret, the constitution of
matter,

The eminent German physicist, Yon
Helmhaoltz, first made a vigorous math-
ematical- investigation of the move-
ments and properties of vortices, whirl-
g rings, about 50 vears ago.  DBased
on his work, Lord Kelvin developed his
famous vortex theory of matter. In
this theory he assumed that atoms
were really vortices in the all-pervad-
1':|1g' ether. Since the discovery of ra-
dinm, this theory has been supplanted
by the electron theory, and at this
time some thought is being given to a
possible combination of both theories
as being the true cosmic scheme.

Professor Tait translated the work of
Von Helmholtz and illustrated it by a
series of clever experiments. He gen-

. :]

RINGS

erated rings of ammonium chloride, a
fras, by means of an ingenious arrange-
ment that allowed considerable control
of the size and wvelocity of the rings.
It was found that the rings possessed
many oi the charactenstics predicted
by Von Helmholtz. They moved in a
line at right angles to the plane of the
ring and each carried with it the same
material with which it issued from the
generator, When projected slantingly
agamst some sobid object, or even
other rings, they were thrown into
violent vibrations just as though they
were of rubber. If one ring overtook
another, the more slowly moving ring
would accommaodatingly open up and
allow the second ring to pass through
it. Then the slow ring would acquire
more speed and in its turn  pass
through the ring ahead.

The theory of vortex motions con-
siders the movement of vortex rings in
a perfect Humid. A perfect fluid is as-
sumed to be incompressible and with-
out viscosity, or frictionless. Water
15 a much more perfect fluid than air
and Professor Edwin F. Northrup ot
Princeton University has just con-
cluded a most interesting line of expe-
rimentz on liquid rings traveling in
water.

The apparatus used was very skill-
fully worked out. A tank with wooden
bottom and ends, and plate-glass sides,
was made, about 5 ft. long, 2 it. deep
and 3 ft, wide. The “gun” from which
the rings were projected into the
water was placed under the surface at
one end. Tt was 2o held that its di-
rection could be accurately adjusted
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and consisted eszsentially of a brass
tube 3 in. i diameter. On the dis-
charge end was a removable hbrass
dlisk, [:-n:-*.':itlfﬂ with an orifice of the
sjize and shape of the ring desired.
The other end of the tube was
covered with a metal diaphragm.
An  electromagnet was so  arranged
as to strike a sharp blow on the
diaphragm, It was essential that rings
be produced that would be of strong
color  wiile they endured and that
wonld not change the color of the bath
when broken up.  In order to make red
rings, an acid bath and an alkaline
ring solution was used. White rings
were made by preparing an emulsion of
gilver chlortde in gelatine. Thiz pives
a smooth milk-white solution which
will not settle and has the property
of becoming entirely colorless in -a
weak solution of ammeonia, The rings
were observed through a lens set 1n
the end of the tank opposite the gun.
It was found that the rings were about
one and a hfth times the diameter of
the orifice through which they were
discharged. As they came near to the
opposite end of the tank they expanded
to 2everal times their original diam-
eter before breaking up. They travel
in straight lines with a gradually di-
minishing velocitv. The proof that the
same material constituted the body of
the ring in its journey, is, that strongly
alkahne rings would travel through

a strongly acid solution for over 3 it
before being absorbed.

Indian meal was sifted into the water
in the path of the ringz but it was
found that the rings passed through
and among the particles but took none
of them along

A frame covered with chiffon cloth
Placed in the path of the ring had no
effect, the ring passing through it un-
altered. If a frame covered with tis-
sue paper was similarly interposed, the
ring would break through the paper
like a circus rider throngh a hoop, but
was itzelf broken up and destroved.

If a light watch chain was hung
in the bath in the course of the ring,
it was bent into a decided ciurve by the
force of the blow, ;

If two “guns” were discharged
simultaneously from opposite ends of
the tank and the rings met fairly, they
were broken up.  Dut if they were so
directed that the edge of one might
he expected to meet the edmre of the
other, each bent out of its direct course
and they passed without touching.

When the “gun™ was tilted so as to
shoot g ring toward the surface of the
water, it was very beautifully reflected,
On nearing the surface, the upper side
of the ring gained in velocity so that
the plane of the ring was always at
right angles to the line of travel.

The angle at which it struck the
surface was also equal ta the angle at
which it was deflected, thus following
the law ot light, the angle of in-
cidence being equal to the angle of re-
Aection. There was, however, a crit-
ical angle bevond which the ring was
not reflected but jumped out of the
water with a spurt.

If the tank was half filled with a
dense solution of barium chloride or
commaon salt, and the upper half with
water and a ring dizcharged at a rentle
ansle toward the surface of the heavier
solition, 118 eourze was observed to
bend downward in the denser solution

Photographs of Ring Approsching Chain Suspendsd in Water — Mote How Ring Forces Chioin Ferwacd in
Third View, ond Finally s DMaperasld by the Chain as It Padasa On
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just as a ray of light 15 refracted on
passing from air into water,

Rings discharged from elliptical
openings maintained an elliptical form
baut with a :rz'tl‘:-:it] vibratory motion.

Btoges of Junction of Two Eings Forming a
Single Ring

The wibrations were such that the
ellipse had 1ts greater diameter hrst
vertical and then horizontal, these
changes in form following each other
s rapidly that the eye could barely
follow them.

When two mings were discharged
from the “zun" at the same instant,
through a disk provided with two holes,
they began to attract each other as
goon as they left the “pun” and came
together with great suddenness, form-
ing one ring of double the circumfer-
ence of a gingle ring, Theze combined
rings also had very interesting vibra-
tl'l-r':.' TI'II'I-"r"I:'TI'LI',,"I'ItE.

In another experiment the surface of
the water in the tank was covered to
a depth of 4 1n, with kerosene, colored
deep red. A ring was discharged at
an angle toward the surface. On en-
tering the oil, the water ring imme-
diately became an ol ring, was
reflected from the surface of the oil,
and re-entered the water as an oil ring,

continuing until broken up at the end
of the tank.

When no coloring matter was used
in the “gun,” the water ring was in-
visible when it entercd the oil and the
illusion was produced of a red oil ring
issuing from the oil without any cause.
It was alzo found that an nil ring could
be generated in the gun and projected
through the water the length of the
tank, but rings formed from solutions
heavier than water were unstable and
at once broken up.

An earthenware jar was half filled
with ecold water. The top half was
carefully filled with hot water. The
ring gun was charged with hot paraf-
hn and discharged wvertically down-
ward into the hot water. Parafiin
rings were thus formed in the hot
water and as soon as they reached the
cold  water they became solidified,
forming, as it were, solid vortex rings,
~ The photographs were taken very
mgeniously.  All exposures  were
double and simultaneous so as to get
stereoscopic views. Light was fur-
nmished by a powerlul electric spark en-
during from 1,/32,000 to 1/50,000 of a
second. Twao electric flashes, one for
each plate, were produced at exactly
the same instant and were so regulated
as to repeat several times at intervals
of 1/80th of a second. The two sensi-
tive plates were exposed while falling
through guides. They were adjusted
to fall at a speed that would equal the
diameter of the exposure every 1/80th
secomd. Thus on some of the long
F]Iil.“."!-i Fl'.'\'l."TH] CXPOSArCs Were I'I'I.EI_{]_E"
as many as 3 or 4, if the rings were
E'I'l T TiLre,

A CONCENTRATED HOME—FOUR ROOMS

A Cincinnati man has produced
what might be called the guinteszence
of intensified living—a four-room-and-
hath apartment confined within the
space of one room of ordinary size,
cach room of which is completely
cquipped and fornished with those
things characteristic of living room,
dining room, kitchen and bed chamber,

IN ONE

Further than this each room is exactly
the same size¢ as the one-room space
which includes all four. This iz not
a puzzle or a catch design but a gen-
unine specimen of the application of
ingenions mechanics to the perplexing
problem of reducing housework to the
smallest possible amount of space.
To be exact, there is only one fairly
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The Hitchesn, Bhowing the Gap Ztoyve Behiod
the Bliding Door

large-sized room in the apartment, It
is furnished with four hallow walls
that do the trick of transformation
when  properly manipulated. The
walls are provided with sliding parti-
tions with a deep space between them
and the actual walls of the building or
house  partitions, Each of the four
partitions represents a room  and
behind each iz the equipment for the
room it represents.  Thus in the morn-
ing the sliding back of doors on one
sidfe brings into view a gas stove, ice
chest, provision closet, folding table,
which is let down into the rfoom, a
sink with hot and cold water and all
other things neceszary for a kitchen.
Breakfast cooked, the ]:arti’rlnns i
another wall are manipulated and a
zectional dining-room table 12 brought
forth—a table large enough to accom-
modate 12 persons, There is also a
china clozet, chairs and a sideboard or
buffet. The living-room furniture
behind another section of the parti-

The DNuing Room Revealed, with One Sectbon of
the [Nning Table in Ploce

tiong includes a couch, library table,
reading lamp, easy ‘chairs, etc. Az
each room 15 used, itz furnishings are
put back in place again to make way
for the next room, A bed, bureau and.
washstand with runming water, with
the bathroom, are concealed behind the
fourth partition in the same manner
as the other equipment.

The owner and designer of the
“concentrated” home rather resents
the imputation that he has turned out
a freak. He insists that the construc-
tion of a one-room four-room apart-
ment is a perfectly natural solution
of the servant problem. With all four
roomsz concentrated in the space of
one  there is just one-fourth of the
houzework to do that would fall to
the lot of the housekeeper in an ordi-
nary apartment.

C Acetylene torches for use in dense
fors have been supplied the pohce of
Paris. v

Hed Chamher Ready for Oecupancy—Folding
Bed Frepiured [or the Niyght

T e i s T i e e | i et e

Commissary Department, Showing Ioe Chest,

Prowislon Clesst, and Sank
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A MISSION FLATE RACK

The plate rack shown in the accom-
panying illustration 15 designed for nse
in a room furnished in mission style.

Finiabed Rack

The dimensions may be changed to suit
the wall space. The parts are held to-
gether entirely by keys. The bar across
the front is for keeping the plates from
falling out, but this may be left out if
the plates are allowed to lean against
the wall.

The following list of material will he
needed, and, if the builder does not care
to do the rough work, the stock can be
ordered planed, sanded and cut to the
exact zize of the dimensions given.

2 ends, 1§ by § by 50 in.
1 tap «E II" by L dn,
1 ullrlf ?-5 ,rl,'|1:_-.-1l,l:m
1 har. :.1 in. sguare by 33 in,
4 F;Qt:l "\.-c::r.;“: PrECEs will e,

Lay ont and cut the mortises on the
end pieces for the tenons of the shelf,

. aa"—'-ﬂ"Tall;". 3

.
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Detail of the Plate REack

also the tenons on the top ends and the
diamond shaped openings. In laying

these out, work from the back edge of
the pieces. Cut the tenons on the ends
of the shelf to fit the mortises in the end
pieces, numbering each one so the parts
can be put together with the tenons in
the proper mortises. Mark out and cut
the mortises in the top to receive the
tenons on the end pleces.

In laying out the mortises for the
keys allow a little extra on the side
toward the shoulder so the ends and
top may be drawn up tightly when the
keys are driven in the mortises, All
the mortises and diamond shaped open-
ing= should be marked and cut with a
chisel from both sides of the board.

If the bar is used it may be attached
with a flat side or edge out as shown.

Finish the pieces separately with any
weathered or fumed oak stain. When
thoroughly dry, apply a very thin coat
of shellac, Finish with two coats of
wax. The rack can be attached to the
wall by two mirror plates fastened on
the back edges of the end pieces.

BATTLE MONUMENT TELLS
STORY OF TREASON

Although the great granite monu-
ment at Schuylerville, N, Y., was
erected to commemorate the battle of
Saratoga and the surrender of Bur-
goyne n 1777, it hikewise serves as a
strange remmiider of the traitor, Bene-
dict Arnold. The monument is 155
tt. high and has a base 40 ft. square.
On each of the four sides of the base
is a niche, Three of the niches hold the
statues of General Gates,  General
Schuyler, and General Morgan, but
the fourth is vacant. It would have
held the statue of Benedict Arnold,
whao, in a spectacular sortie with his
force in that battle, broke through Bur-
goyne's left wing, had he not later be-
come a traitor. The people who see
the monument, notice the vacant niche,
and, if they do not know the :ztory,
ask the reazon.
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Front YWiew of Whale Wilich

HUGE WHALE COMES ASHORE
AT OCEAN CITY

Early one morning recently a surf-
man sighted a whale about 500 yd. off
shore at Ocean City, N. J., making
more or leas of a commotion. A zhort
time later it landed inm shoal water,

= — e — o e e ce—

Came Ashare at Deean Clty, WHo 1

turned over on its side, and died. The
huge whale was of the sperm variety,
seldom seen so far south.

It is computed by medical men that
there are in this country an army of
3000000 invalids, hali of whom are
afflicted with preventable dizeaszes,

The RBig Mamenal YViewed (zom the Other Directicn

e 0 ]
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LUMINOUS SIDEWALK S5IGN

A method of setting a luminous sign
in a swlewalk s "1.||.I:H"- rn i the accom-
panying

illustration, A pit for the

PFPOPULAR MECHAN

An lden for Lumincus Sidewalk Signs

electric lamps is cut in the sidewalk
and iz covered with a thick slab of
glass hearing the lettering of the sign.

NEW TYPE OF ARMOR PLATE

Since the days of the “Merrimac,”
naval warfare has largely resolved it-
zelf into a prim contest between shell-
'I-I:.,‘-\.I:-l."ll'lg Higaileln .lnll_'l. ATINOT- 'lIIIE'I'CI.'I'I.;_E
shells.

Beginning with strips of wrought
iron laid over the most vital parts of
a ship, of which the “Merrimac™ was
a crude example, this scientific duel
produced next a compound armaor plate
—wrought ron faced with steel: and

ICS

three solid steel plates, These were
followed by plates of an alloy of nickel
and steel. Then followed the Harvey-
1zed plate and fAinally the present stan-
dard, the Krupp plates, with which all
the great battleships of the world are
protected.

(i the other hand, it 15 conceded
that the heaviest plate in use, if strack
fairly by a modern projectile such as
are now i general service, will be
readily penetrated. This condition has
heretofore always resulted in the pro-
duction of an improved armor plate,
and the sigrns are that the new plate 15
about to arrive, if it is not already a
reality. It is barely possible that some
one, or perhaps more, of the great
powers possesses and has used for
some time the secret so many are seek-
ing out,

Metallurgists have been {Im‘nting;
much time, money and experiment to
the various new alloys of steel, such as

vanadium, nickel-chrome, nickel- -tung-
sten, cte., in this connection. 5o far
as known the most promising devel-
opment 12 the Simpson weld, which has

recently  been announced in  some
detail.

Mr. W, 5. Simpson, about three years
ago, frﬂ.lnd that when two plates of

steel, separated by a thin sheet of cop-
per, were packed in a mixture of car-
bon, brown sugar and water, tempered
to the consistency of compressed snow,
and the whole mass subjected to - a
constantly maintained temperature of
2,000 deg. F., for a considerable num-
her of hours. a perfect weld was made
between the steel plates. Sections of
the weld have been microscopically
examined by Prof. J. O. Arnold of the
University of Sheffield, and he states
that the copper is dissolved into the
steel and becomes molecularly eontin-
uous with the steel itself. No trace
of the copper remains visible, and the
weld iz considerably stronger than the
steel 1tself.

The ideal armor plate must, in a gen-
eral way, posscss two characteristics:
First, a steel face of =ufficient hardness
to stop and destrov the heaviest, hard-
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est, highest-velocity projectile; sec-
ond, a backing of the toughest, most
tenacious steel obtainable.

A plate made of high-speed tool steel
would answer the first requirement, but
wonuld have a strong tendency to shat-
ter, bemg as brttle as glass. This
would expose a large area to succeed-
ing shots, besides being dangerous to
the men on board on account of the
flying pieces. A tough steel plate, on
the contrary, is readily penetrated, but
does not crack or shatter.  The projec-
tile makes a round, smooth haole
through it no larger than its own di-
ameter. A combination of these fea-
tures—the hard destroyi face and
the easily punctured, but unhreakahble
backing—uwill aford the desited re-
sult. The Krupp procesz—merely a
maode of easehardening—iz an attempt
i this directon.  Buat, at hest, it does
not afford a greater depth of carboniza-
tion than %% in.

It 15 proposed to join together biv
means of the Simpzon weld a face,
gay, of high-zpeed tool steel of any de-
gired thickness and a soft-stecl back-
plate; and this combination wounld, no
doubt, give an immenze advantage.

Experimentzs have been made, 1t 1s
satd, with plates of repulation size,
composed of 2 in, of hard steel and 4
in. of soft steel welded together. These
plates gave very satisfactory resulis
when attacked by a 6-in. pun. It has
also Dbeen stated by an authoritative
naval publication that while Krupp
armor has 50 per cent higher resisting
power than Harveyized armor, the
Simpson armor has a resistance 33 per
cent higher than the latter.

RAILROAD TRACK WITH
CONCRETE TIES

In order to give a thorough working
test to the possilility of substituting
concrete ties for the wooden ones now
it use, one railroad has built a spur
on its lime i West Philadelphia, using
concrete ties exclusively. The rails are
fixed in place by a patch of concrete
when the metal has been fAixed to the

Experimental 8pue Treck with Concrete Tles

ties, This patch, placed either side of
the rail, seals it when the econcrete
dries, The tics are clammed to bhe prac-
tically indestructible. This, of course,
makes the method much cheaper than
the wooden tie, which has to be re-
placed frequently. Whether or not
the concrete tie is superior to the
wooden one from other points of view,
as for mstance, when the metal ex-
pands with the heat or contracts from
cold, are matters that the present ex-
periment is intended to decide.

BIPLANE HAS MICA
WINDOW
Cme of the new Voisim hiplanes, de-
signed for military purposes, is pro-
vided with a mica window, enabling
the pilot to see what is happen-

Blics Window Eoables Adcmaa 1o See below Him
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ing below him without altering the
angle of his planes or having to
stretch from his seat in order to see
over the forward part of the fuselage.

FORMING JEWELRY SHAPES
BY POURING IN WATER

A method of producing irregular-
shaped pieces of metal to be soldered

Dropping Melted Silver or Gaold inte Waler L&
Produce e IJI-I]IE Fieses al Metal, and p JeartPin
Thus Farm

together in the form of scarf-pins, etc.,
has been patented by a Baltimore con-
~cern.  The irregular pieces of metal

are formed by dropping melted gold
or silver into water, It is stated that
the soldering causes a discoloration
of the portion near the solder, while
the other portions of the gold or silver
retain their natural color, thus produc-
ing a variegated article having a pleas-
Ing appearance,

STEWED BLUEBERRIES AN
AID TO SURGERY

The eating of stewed blueberries,
blueberry pie, or blackberry jam as an
aid fo certain forms of surgery has
recently been demonstrated when such
simple medfs were called into service
to assist in removing a fish bone that
had become lodged in the throat of a
patient, but was not easily found
becausze its color made it almost invisi-
hle. The patient in question was
required to eat some stewed blueber-
ries. The jnice of the berries colored
the fishbone and made it easily dis-
tinguishable. Since then it has been
found that this staining method has
been most effective in a number of
similar cases and that any froit like
blueberries or blackberries would give
the required stain.

|
|
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A moler amnlbus iz now running befwesn Haliopelis and Cairo, Eg{pl. and althaugh the Arabs

contnue fto look upoen il with great astonishment, an inereasing number o
the two anclent citles on the ' mechanizal camel.,

them are traveling batwsean
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DHatipetive Types of Aerial Helmels

FASHIONS IN AERIAL HEADGEAR

The different typez of headgear
adapted for the special needs of air-
men 15 exceptionally large, consider-
ing the limited number of men IE_!.'iE]g.

and is continually growing. Eight
stvles used by eight well known flvers
im Europe are shown in the accom-

panving illustrations,

A DOOR THAT OPENS TO A
WHISTLE

Burdened with the neceszity of hav-
ing to rige from his bed to unbalt the
bedroom door so that his breakfast
could be brought mm, a Londoner has
invented a door which opens to his
whistle, This is accomplished by
means of a simple electromagnet which
draws the bolt when a current passes
through it, a platinum point, and a
piano wire attuned to a certain note.
By sounding this note or one of its
octaves, the wire vibrates in response,
and thiz vibration brings it in contact
with the platinum point, thus complet-
ing the circuit and bringing a very
gensitive relay into operation, Tnstead
of a tuning fork, a sounding drum of

A Model of the Door Which Opens When a
Partlcular Tune {8 Whistled or Sung
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any kind may be used when it is nec-
essary to open the door while at a dis-
tance, the drum being made to emit
the particular note required through a
microphone connected  telephonically
with a mouthpicce. Or a gong or bell
of the correct pitch may be used.

The Londoner who devised the door
is the scientific expert of the London
Daily Mirror, and this publication, in
reciting the humorous possibilities of
- the idea, suggests that before many
vears such reportz as the following
may be read every day:

STRANGE OCCURRENCE—A
respectable elderly woman was found
wandering along street in great
distress last night. She explained that
she had just moved into a new house,
and having gone out for her evening’s
shopping had been unable to get in
again, as she had forgotten the tune of
the front door,

A SCIENTIFIC BURGLAR~—Will-

iam Svkes, twenty-seven, of no occu-

e ————
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pation, charged with loitering with in-
tent. On him was found a complete
and exquisite outht of burglar’s tools,
comprising two silver-plated pitch
pipes, a full range of tuning forks, a
mouth organ, and a notebook contain-
ing the s=ol-fa-notation of some 150
well-known airs. Three months.

A PUBLIC NUISANCE.—It 15 be-
coming increasingly the habit for
voung bloods to “celebrate’ by parad-
ing quiet streets and singing choruses.

‘A group of medical students perpe-

trated this outrage in Gower street the
other night and succeeded in starting
open every front door 1n the thorough-
fare. Fined 10s. each and ecosts for
ginging in a public place, contrary to
the Act.

CThe dew that 1z annually deposited
on the surface of the earth in E.l'lg]aml
15 equal to about 5 in. of rain, accord-
ing to the English Mechanie and World
of Science,

aFarFa

]

To protect its property during a strike & rallroad éom
fencas and a picket of armea
st up two autematic guna which commanded the yards and thelr approaches,

barriers in the shape of hi

with 1wa army iants.

ny in tha Ssuth nat #ni;,.-' arepied _';lrnng
guards, but on the roof of its freight depat
The guns ars coversd
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The Island Acguired by @enn Cuertiss as o Winter Experiment Fleld

CURTISS USES ISLAND AS
EXPERIMENT FIELD

North Island, in San Diego harbor,
consisting of 1,000 acrez of level sand
without a tree or building to interfere
with fving, has been selected hy Glenn
Curtiss as his permanent winter ex-
periment grounds. He has an exclu-
sive lease of the island, and expects
to accomplish much there this winter,
as the chmatic conditions are almost
perfect,

FRENCH TOW ARMY AEROS
BEEHIND MOTOR CAR

The experts of the French army
have perfected a system of transporting
Breguet aeroplancs that made these
machines particalarly  uscful  during
the recent maneuvers, This aeroplane
15 built in such a manner that its wings
can he folded and in this position the
imachiie iz towed behind a motor car.
The aeroplane rested on its own
wheels, as it would just before a Hight,

Methiod Used in Freneh Army for Transportiog Aeroplones
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and all that was necessary to make it
readyfor a trip through the air was
the adjusting of the wings, With the
wings folded, the width of the machine
was only slightly in excess of the
width of the car behind which it was

POFPULAR MECHANICS

towed. The horizontal rudder gave it
the extreme width, and if some means
of folding this also could be dewvised
without decreasing its usefulness, it
would be possible to make the machine
narrower than its automobile tender.

ARC-LAMP HANGER WITH
AUTOMATIC CUT-OUT
An automatic cut-out for are lights

has recently been invented for the pur-
pose of reducing the cost of operation

Twe Wiews aof the Avtomatic Cut-Out
Arc-Lamp Hanger

and also to obviate danger in handhng
the lights. In addition to this, access
to the lamp is made possible without
the aid of a ladder, the operations of
raising and lowering the lamp being
all that 15 necessary to cut off or turn
on the current. The new feature is
contained partly in the lamp hanger
and partly in the lamp itsell. A
sheave wheel of cast iron is mounted
om each part, the two parts being con-
nected with brass latches, the latch on
the lower part fitting into that on the
upper. These latches form the electri-
cal connection. A quick pull on the
rope that goesz over the two wheels
separatez the latches and lowers the

lamp. Another pull in the opposite
direction raises the lamp and forms the
connection. The rope can be arranged
any length. The minute the latches
part, the electric connection is broken
and the lamp can be handled wih per-
fect safety, The hanger can be used

outside as well as indoors, '

HOMEMADE FIRE ENGINES FOR
FARM

A mechanic in the employ of a
California land organization, having
22,000 acres of land on which are &5
sets of farm buildings, all of which are
located either on the river or the irri-
gation canal, has built three seli-pro-
pelled fire engines for their protection.
All their outhts are of the same design,
but the first built haz an engine of only
2-hp. capacity, a 1l4-in. centrifugal
pump, and can make but three miles
an hour.

The second and third machines built
have engines capable of more power,
2-in. centrifugal pumps, and will make
a speed of eight miles an hour. These
machines carry 15 {t. of 215-in. suction
hose and 500 ft. of 2-in. pressure hose,
and will throw water 75 it. The pump

Hememade Motor-Propelled Fire Engine Used on
Californin Farm Colopy

iz belted from the flywheel to the en-

gine, The drive transmissicn is by
belts to a countershaft and from the
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countershaft to each of the rear wheels,
There 15 no reverse gear, as the ma-
chine iz sufficiently light to be backed
up by hand if necessary. The frame
is made of 4 by G-in. timber, mounted
on three wheels, the steering being
done by the single forward wheel,

The apparatus has apparently heen
satisfactory, as the builder and de-
signer means to build two more of them
this winter.

GASOLINE-TANK ALAEM

A new device to give warning to the
motorist that his gasoline supply s

running  dangerously low has been
placed on the
market by a

Philadelphia au-
tomohile - acces-
soties coneern, It
consists of &
pipe extending 2
in, up into the
tank, through
which the gasn-
line fows until
the =upply falls
helow the level
of its top, when
the engine stops.
When this oe-
curs, the valve is given a quarter turn,
and the remaming gasoline in the tank
flows throngh the lower outlet, giving
sufficient fuel supply to carry the car
an additional 10 miles.

The complete device weighs less than
a pound, and can be easily attached to
any tank, i

FIRST BRONZE STATUE OF
AVIATION MARTYR

The first monument to be erected in
memory of an airman who lost his life
as the result of his experiments with
the aeroplane 1s about to be erected in
England in honor of the late Charles
Rolls. The monument will take the
form of a-bronze statue of the dead
man and will be crected at Dover.
The moddeling is the work of Mrs, k.

100

Conriesy The Sphere

Costing o Port of the Bronzge Statue of Charles
Ralla, the Afemarn. A Model of the Statue iz Seen

in tha BHackground mnd the Finished Head is on
n Toble in the Foreground

Scott, wife of Captain Scott, the Ant-
arctic explorer, and the work of cast-
ing the statue was recently com-
menced at Dattersea, lingland, The
airman will be represented as standing
erect and will be garbed in the costume
he habitvally wore while making
flights. The statue is being cast in
three parts. The head is made first
anid thiz 1z followed by the other two
sections consisting of the trunk and
the legs. The head has already heen
finishied.

LA Crerman tn;__{imffr has worked ot
the following mathematical demonstra-
tion of the ecomomy of water-horne
trafhic:

1—A horse traveling 3 miles an
hour on a level road can haul 2 tons.

2 The same horse on a horizontal
railroad can pull 15 tons.

A—With the same effort on a water-
way, the horse can haul 60 to 100 tons.
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FRENCH VESSEL WRECKED AT
PORTSMOUTH, ENGLAND

The defenses of Portsmouth harbor,
England, were recently instrumental
- wrecking & French sailing vessel.
During  one  storm  the veszel was
tossed on the concrete boom hlocks,
where she remained fast while bheing
repaired. Then on the very day she
was due to leave, another severe storm
arose and threw her against the hreak-
water guarding Southsea Castle. The
view shows her Iving against the piles
with the seas breaking over her.

- PHOTO-ELECTRIC PROPERTY

OF METALS

The well-known fact that the non-
metallic  =substance selenium, when
exposed to light, becomes a good con-
ductor of electricity, while itz resist-
ance against the flow of the electric
current under other conditions 15 very
oreat, has, so far, not received a satis-
factory scientific explanation,

Recently, however, a French scien-
tist hasz propounded a theory, which
is nteresting and seemingly plausible,
because it takes the phenomenon out

1, The Lunch Qutfit in the Foot Boxes in thc_.P. ;11:u:rnu'h||r

COMPACT LUNCH OUTFIT
FOR AUTOMOBILES

W remarkably compact lunch outht
has been devized by a British antomao-
bile concern for it2 touring cars. It
conszizts of a table, five stools, and the
required tableware, all of which s
stowed awayv m oa par of foof hosxes,
Chne side of each box is made to fit
the contour of the car, and the upper
siles are shaped $o as to provide the
most comfortable angle for the feet.
The longer or rear hox, fitted with
folding legs, becomes the table when
the ountht 1z set ap for lunch, and
within it are stored thHe plates, cups,
saucers, knives, forks, spoons, glasses,
etc. The other box containg the fold-
ing =toonls and the other utensils re-
quired.

13, Thiz Bax Contrins Part of the

Lansh Outht, Serveés o8 & Fool
i Rest for the REear Seat af thoe
Car, and ag 4 Table "When
Lunch ia Berwed

"E-.__.!:"" ____.:ci' 4 Rendy lor Luansh
2, This Box Serves ns n Foot Rest in Frant

of 1t2 iselation and ranges it as of the
same noature as the so-called photo-
electric property of metals, which they
all have in common in a higher or
lesser  degree. This  property, most
pronounced in aluminum and zing, 1s
that, under the influence of ultraviolet
rays of light and of visible hght, ex-
cepting red, to a less extent, the metal
hecomes charged electrostatically and
its resistance to the flow of the electric
current s slightly reduced,

Aceording to modern ideas, the con-
ductivity  of metals or  other  suh-
ctances iz due to electrons cireulat-
ing freely and in great numbers
within the snbstance around its atoms
and in all directions.  When influenced
by a difference in potential, the elec-
troms, while =il retaining their frec
and individual movements in all di-
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rections, are given also a slow collect-

ive motion in the direction governed
by the difference in potential, or, in
other words, in the direction of the
electric current, and it Hows through
the conductor easily,

The number of electrons in metals
15 usnallv very large, and the effect of
light cannot sensibly increase it, or,
which is the same, lessen the electrical
resistance of the metal.

sSelenium, on the other hand, being
a metalloid,

SWITCH OPERATOR FOR
ELECTRIC CARS

A rather unique switching appa-
ratuz, by means of which the motor-
man I:,'I-f a1l t]\'_'l.'"l'T'iI.'! car ¢an t]'l]'l‘}".".' a
switch without leaving his position or

uuuuumuuuu

Tep View Showa the Fooi-Operated Bods by Means

ef Which the Motormaon Swings the Sway Bar aff

the Switch — Lewsr Vigw, the Swayr-Bar Arrange-

ment in the Trock
completely stopping tl'n: car, has been
designed by a Texas inventor. The
mechanism on the car consists of two
J-shaped throw rods, at the ends of
which are striker “heads. The rods
are puzhed down into position by the
foot of the motorman, and are returned

and

or nonmetallic substance,
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and normally of very low conductivity,

contains comparatively few electrons,
the scientist contends that it 1s
plausible to assume that the action of
light consists in materially inecreasing
their number and thus reducing the
resistance of this substance.

It must be admitted, however, that
one point weakens the argument some-
what; that, as regards metals, the
ultraviolet rays are most active, while
in the case of selemium, the wvisible
light rays produce the greatest effect.

to their original position by a coiled
spring when the foot pressure 1s with-
drawn.

The track device consists of a sway
har pivoted to a tie by means of a
pin through the center of the bar, a
bridle bar connected to the two switch
points and itself attached to onc cnd
of the sway bar, and a cam head, hav-
ing a V-shaped groove formed withm
its upper surface, attached to the other
end of the sway bar, When the mo-
torman wishes to throw the switch,
he presses down one or the other of
the throw rods, depending upon what
position the switch is in, This brings
the striker head of the throw rod
direct alinement with the V-shaped
groove, and the sway bar is actuated
to throw the switch,

SCIENTIST MAKES SUGAR
FROM NIPA PALM

The sugar industry in the Far East
will be revolutionized, if the discover-
ies recently made by Prof. H, I}, (Gibh=
of the Philippine Bureau of Science
can be commercially utilized in ex-
tracting sugar from the nipa palm.
Prof. Gibbs has made sugar {rom the
sap of this species of palm, which has
a polarization of 96,8 per cent, 8 per
cent higher than the highest polariza-
tion of sugar made from cane. Nipa
orows  abundantly  throughout  the
Oirient, and from it is produced an aleo-
holic drink called “bino.”
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French Transporter Bridge Drawn Back snd Forth on & Eollway 22 FL under Watee, the Drawing Power
Belng an Eleciric Moiar

“"BRIDGE” WHICH RUNS ON WHEELS

A unigue “bridge” at St Malo,
I'rance, carries passengers on a plat-
form mounted on high supports which
run on rails 22 ft, uwnder the suriace
of the water. It carries pasgengers

FINDING STORAGE SPACE
IN AUTOMOERILE

Two ways of utilizing waste space
to the best advantage, and an inter-
esting cushion idea, are shown in these
drawings., Spare inner tubes should
e protected from contact with other
articles, as they are very easily in-
jured, therefore a pocket in the hack
of the driver’s seat is suggested. To
reach the tubes, it is only necessary
to take out the cushion and raise the
door, This door is made the width of
the folds in the trimming, and the
hinges, being at the place where the
points meet and the buttons are placed,
do not show. The back of the driv-
er's seat is covercd with as thick up-
holstering as the other front seat, but
as it has less depth, the space behind
it 15 available for the storage of the
two inner tubes, which are suspended
- from a removable bar,
The cushion idea

shown 15 one

only and is drawn from side to side
by an electric motor. This novel form
of Dridge obviates many difficulties
mcident to the ordinary design of
bridge.

which has tound muoch favor among
Britizsh motorists, Strapped to  the
back of the rear seat in the center, it
serves as an arm rest when there are
but two persons on the seat, and, when
there are three, it allows the additional
passenger to sit well forward, thus
avouling crowding, and by leaning

=
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Courtoay The Antomsbils
I, Spoce Back of Drivers Seat for Space Inznier
Tubes: 2. An [Ingenieus Cushicn Arcanmement: 3,

Pocket and Cylirdsicol Box bbe Swerage al Storen
Curtuins
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Lback against the cushion still to have
a comfortable seat.

The other illustration shows a
method of carrying storm curtains, and
consists of a leather pocket, project-
ing not more than 5 in. from the back
of the seat, and a cylindrical metal
bhox fastened underneath, The leather
Hlap covering the opening of the cyl-
indrical box is a continuation of the
leather pocket., The hox and the
pocket provide room sufficient for all
the curtains of the car. The arrange-
ment does not interfere with the usual
robe rail.

MAGAZINE PROTECTION OF
BRITISH WARSHIPS

The fact that not one DBritish war-
ships has heen destroved by the ex-
plosion of a magazine, or from any
other internal cause, since 1881, when
the six-gun sloop “Dotercl” blew up
in the Straits of Magellan, i3 due to

the Magazine
ritish Warslips—1, Freshafdr Inlet; 2 Weather

The Elaborate System of Safeguardin
B

tlets 4, Encupe When Floading:
Armor-Protected Dweck: 7
Ale Delivered to H.-:u.r.lnr.
Magnzing: U1, Sea Inlet o
ater L:nr. 11, Conl Bunhker:

ol

Deck: 3, Foul-Adr

5, Sea-lnlet Central:
gling-Chamber 8, Co

9, Foul-Alr Escope] 1

Flaad Magn#ine: 13,

14, Sea Inlet
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the elaborate svstem of safeguarding
the magazines,

The magazines of British warships
are low down n the hulls, ont of the
way of hostile projectiles, and as far
as possible from furnaces, boilers and
other heating agents. Each magazine
has two steel walls, 6 1n. apart, the
space between them being flled with
cork to deaden the force of an ex-
plosion, should one occur. The ex-
plosives are alse isolated in many
small boxes, and an elahorate system
of air-cooling 1s provided to keep the
temperature at a constant and farly
low level. Any magazine can be
Hooded instantly by means of its sea
valve, the operating mechanism of
which is located where it can be
reached wnder any circumstance mak-
ing Aooding necessary.

Another important safeguard con-
sistently maintained by the Admiralty
15 the keeping of only a small reserve
of explosives and e:-:p]u:u-n.re shells,
thus domg away with the danger ars-
ing from deterioration by age, It is
claimed that French warships carry
ammunition that has been in store for
ning years or more, while the Dritish
warships carry nothing that has left
the factories more than three or four
VEars,

A LONG-DISTANCE PIANO
PLAYER

The latest variation of this popular
device is one by which a piano may be
operated at any desired distance. It
i2 intended for use with pianos located
i public rooms, restaurants, etc,
where it would be dezirable to keep
the operator, the music rolls, and other
apparatus out of sight.

The piano is fitted with a set of elec-
tromagnets, one magnet for each key
and pedal. Each of these magnets 15
connected to the operating device by
its own wire, the different wires being
hundled together like a  telephone
cable.

The aperating mechanism is actuated
by an ordinary electrie motor working
on any commercial type of elecinc
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current. The customary perforated-
paper muzic roll is emploved,

The motor drives the rolls that carry
the periorated paper and alzo a rotary
acuum pump. A closed cylinder with
a row of small opemings on 1ts upper
side is so arranged that the air can be
exhausted from 1t by the air ponmp.
These openings are closed by the an-
perforated portion of the roll.

When a perforation in the paper ex-
poses one of the holes into the vacuum
chamber, air ronshes in and depresses a
spring-supported pin so that an electr-
cal contact is made, Each opemng and
pinn is connected electrically with the
previously-mentioned electromagnet of
the corresponding key, and the closing
of the current causes this kev to be
struck. The force with which the notes
are struck depends wpon the amount
of current transmitted to the magnet.
and this is regulated by other holes and
contact ping in the vacunum chamber,

THE SAND

Deiving the demands of the govern-
ment, a colony of squatters who have
their habitations on the sands of Coney
Island, New York, are waging a losing
fight againat the sands, into which the
aforesaid habitations are slowly but
surely =inking. Only constant work
with the apade saves them from pre-
mature burial,

The Mstory of this colony of rent
and tax evaders makez a unuue
chapter in the annals of homesteading,

The atory heging a few wvears ago
when the pioneers of the present sand
colonists appeared 1n the shape of a
househoat party., The spot was then a
pretty bay, fishing was good, bathing
ideal, and the howse party spent a very
cheerful two weeks at the beginning
of the summer, quite satished with the
seclusion of the place and hoping that
the quiet little nook would not be in-
truded upon by other vacationists, But
this waz not to be., One housebost
usually attracts another, and soon other
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The time of the music is regulated by
changmng the resistance in the circuit
connected to the motor, These resiat-
ance coils, both for controlling the time
and the SI.'I'-E'ﬂf_{th of tone, are :er;ingn:f]
a2 a sort of rheostat that 13 normally
stationed at the half-way point. This
allows antomatic regulation either way
by increasing or decreasing the flow of
carrent. The pedals are controlled
similarly. The device may be elearly
underztood if cne remembers that each
operation, whether striking a key, de-
prezssing a pedal, changing the time or
changing the force with which the key
iz struck, is controlled by its own air
hole and contact pin in the vacuum
box,

When the selection is fimshed a
single hole in the sheet makes a con-
tact that reverses the winding mech-
anism, rewinds the music and sets
everything ready for the execution of
the next piece.

COLONISTS OF CONEY ISLAND

summer holiday makerz came to share
the fizhing and the bathing at this sea-
gide =pot.

At the end of the summer zome of
the houseboat owners decided to re-
main and trv winter . hougehoating.
The gpot was convenient to the city,
the cars being not far away, and the
udea seemed a good one.  Anyhow, gev-
eral honseboats remained and  with
them two or three of the smaller boats.
=0, partly on the water and partly,
azhore, the members of the little eolony
managed to live very comfortably and
coeomomcally, for the spot was a bar-
ren waste and no one thought of gques-
tioning the right to erect shacks on the
sandy stretch to supplement the float-
ing hahitations,

But one day trouble appeared in the
shape of a party of zovernment engi-
neers who, in anawer to inquiries from
the colonists, zave the information that
the little bav was to he eliminated
from the map for strategic reasons.
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The Living Porch of the Howss Built obove the Sohmerged Scow. The Open Space of the Sscond Floor
might be Conaldered as o Sleeping Porch

The squatters were told that they must
remove from the spol. As squiatters
uzually do, they defied this edict and
remained. The engineers said nothing
and went on with their work. Soon the
filling in of the little bay reduced the
water on which the houseboatz and
their attendant craft floated to the pro-
portions of a lake and then to a pond.
and it became evident that there would
he no miore P-:-Lilin;; for the little Aotilla.

The fleet was hopelessly landlocked.
As the work went on the pond com-
pletely disappeared and the houzeboats
and other boats were high and dry on
the sand waste, no longer boats, but
merely habitations. The colonists did
not care much. They intended to stay
no matter if the government had de-
ereed that they should no longer float
on the water, but rest in the sand.
Then the treacherous sand began to

":'::_.:Ij-_ -
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This & the Largest Habitation in the 3and Colony snd js Built abeve a &ow that ie Sunk in the Sand
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A Certain Amcunt of Bhoveling is Reguired Eoch Day, to Prevent the Sand from Completely
Ceovering the Habitotion

attack the stranded homez, The colon-
ists, alarmed at the way their boats
were sinking in the =and, set about
building maore =olid habitations, and
then something else happened. 1t was
found that the =and waste had an
owner. The sandy streich had been in
litigation for vears, but it was not the
*no-man’s land™ that the squatters
thought it to be and therefore no build-
ine could be erected there withont a

] =
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permit. No permit could be obtained,
of course, and therefore it remained
for the squatters to save their habita-
tions from the sand as best they might.
Ume, more ingenious than the others,
erected a big tent from the remains of
the sails of a wreck in the vicinity.
The erection of the tent did not con-
flict with the building laws. Under
cover of this tent the squatters erected
a substantial habitation, I'l'llf::rt they

=——c == -
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Ooly the Ten of the Deckbouse Uneavered, Dusing Wind Stwwrme This, Too, [Msappears
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tore the canvas cover off and no one
has interfered with them since. The
structure  thus erected is the big bar-
rack-=like building seen in one of the
illustrations. It was built entirely of
driftwood collected in the neighbor-
hood, with one of the sunken boats as
a foundation,

Not.so the others. They are sink-
img out of sight and are a constant

ELECTRIC TRUCK-CRANE

An electnic motor-truck crane, de-
signed for unloading, ~ loading, and
transporting the loads for short dis-
tances in yvards and shop buildings 12
shown in this illustration while trans-

Electrie Truck-Crane UL:'L'.:I-::IL'I.. Loads, and Conveys
porting a one-ton load. The hook of
the swinging crane, which is mounted
aon the front end of the truck, is raised
and lowered by a hoist of one-ton ca-
pacity mounted just back of the crane,
the motors driving the hoist and the
vehicle being operated from a battery
on the rear end of the truck.

When material is to he unloaded
and deposited within a 6 to 8-ft. radius,
and this action does not require the
material to be moved vertically more
than 10 ft., the truck 15 run into po-
sition, the brakes are set, and the truck
remaing stationaryv, the boom of the
crane moving back and forth between
the picking-up and deposition place.
When material has to be transported
to a distance in the warehouse or
vard, the truck picks up the load from
the railroad car or wagon, conveys it

source of anxiety to the colonists.
Only by perpetual vigilance and hard
work are the squatteri: saved from a
sandy grave. In the winter when the
weather is stormy and the sand blows
around like the billows of the ocean,
the boats are often zanded under com-
pletely and the squatters have to or-
ranize digging parties to unearth the
huried members of the colony.

to its destination, and sets or piles it
where dezired. The short wheelbase
permits the driving of the machine
about warehouse and shop aisles.

STEEL FURNITURE
FOR SHIPS

A European company 15 making a
specialty of steel furniture for ships,
maintaining that such furniture is a
necessary feature in ehiminating the
danger of fire, All the fixed and mov-
able furniture required for the public
rooms as well as for the staterooms of
a great liner are being made entirely
of steel, and of a weight not greater
than that of wooden furniture. Where
a decorative effect is desired, the fin-
ish iz gramed n imitation of mahog-
any, walnut, or any other kind of
wood, by a process which produces a
result difficult to distinguish from the
real,

WORLD'S TIN SUPPLY
LIMITED

Itarly 1n the present vear tin was
guoted at F981 per ton, or close to 50
cents per pound, and, although a de-
cline began at this point, the prices
have been abnormally high all the
vear. Fifty cents per pound means
that tin was valued in the world's
markets at nearly four times the value
of copper. According to the Artisan
and Hardware Record, the world's
supply is limited to about 100,000 tons
a vear, and of this amount the tin-
plating industry alone is credited with
uwsing 25 (00 tons,
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Dag's Moot Held Open by Strsps during sa
Operulicn

Hemaviang o Grewth el o Parrol’s
Moath

GERMAN ANIMAL HOSPITAL

One of the finest animal hospitals
in the world iz located in  Berlin,
and 15 maintained by contributions.
Founded many vears ago by a society
organized to prevent cruelty to ani-
mals, it has steadily grown and now
has a very modern equipment. Al-
though fees are charged when the
owners of animals are able to pay, the

:..:Tﬂﬁtl:'l' ]'I'I.'I.]'I'Ihﬂ'l' are frm: I].al'il:ntﬁ.
Every animal brought to the hospital
for mspection or treatment must un-
dergo a bath,

Many of the animals are brought to
the imstitution by a Mrs, Hinze, the
mspector of the anti-cruelty society.
She makes her rounds on a bicvele,
carries a valise containing cotton,

Testing the Lusge and Hearl Actlon of an Halian
Crgan-Grinder's Monkey

Giving a1 Deog n Buth w1 the Apimsl Hospital Do
Berlin after Admission for Trestment
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Pushing Mew Type af Cancpy ioto
Collapsed Position

Pashesd Menrly inte Inoperative
Poaltion

acids, and first-aid-to-the-injured im-
plements, and often treats the animals
on the street, In extreme cases she
sends for the hospital ambulance,

COLLAPSIBELE CANOPY FOR
AUTOMOBILES

A rather novel type of canopy or
hood for automobiles was exhibited
at the recent show in London. It is
entirely different from ordinary types,

being raised from and lowered to the
side of the car, instead of the rtear.
The whole structure rises bodily into
position, assisted in so doing by a
spring-and-lever arrangement which
is hidden from sight, Two steel tubes,
one at the forward and the other at
the rear end of the body of the car,
support the top, there being no side
supports to impede access to the car.
Lither fixed or detachable side cur-
tains arc provided.

SPECTACULAR TESTS OF
SUBMARINE MINES

lﬁxpi:rimtnt.ﬁ recently held m Mew
York harbor demonstrated that the
submarine mines adopted {or the coast
defense of the United States have

tremendous power, Officers of the
army conducting the tests exploded
several mines, in the bay off Fort
Wadsworth, under targets towed he-
hind tugs. The explosions threw up
columns of water ranging from 200
to 3iH ft. in height.

Columns of Water Thrown Up by Exploding Submarine Mines
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Lighting Moving-Picture Theaters

To meet the requirements of the
new law in a certain city, various nick-
clodeon managers have tried different
methods of lighting their theaters while
the mcr'l.r'{ﬂg' pi::tUH::-. are h:;ing shown,
The majority have installed green
lights on the side walle, with which,
although a dim light is furnished, it is
hard to distinguish one person from
another.

A unique lighting method, which
makes the theater as light as day, has
heen employed by the manager of one
theater., The ceiling of the theater
was pamnted white and six electnc
lights were placed inside of wooden
chopping bowls, 2 ft. in diameter and
suspended from the ceiling.  Although
no lights are visible to the audience,
the light reflected irom the ceiling

Lighta im & Chopping Bowl

illuminates the entire theater, and one
can even rcad a newspaper while the
pictures are being shown.—Contributed
by Geo. A, Obenauer, Buffalo, N, Y,

Extension Stock for a Revolver

When firing a large revolver, it is
hard to hold it from kitking ot of
range and missing the mark. With the

Hrack Made of Red licn

use of the little device shown in the
zketch, the weapon can be held steadily,
and accirate $h1‘:l.‘|ti1:1g will be an easy
matter. The device 15 made of an iron
rod, about % in. in diameter by 1515
in. long, bent as shown in the sketeh
and attached to the revolver with two
screws. The hook end of the rod is
placed over the forearm when firing
the revolver—Contributed by Gilbert
H. Holter, Jasper, Minn.

Adjusting a Battened Door

A cottage door made of boards and
battened can be adjusted in the fol-
lowing manner: Take the door off its
hinges and stand it in a vertical posi-
tion, grasp the sides and jolt it forcibly
down on a heavy block or stone on
the corner that is low, The weight of
the door added to the force of swing-
ing it down on the block will quickly
put it in proper shape.—Contributed by
John ¥V, Loeffler., Iovansville, Ind.

0A garage should be built to exclude
all dampnesz, as moisture will cause
much labor to keep the brasswork
clean. and will also corrode part of
the machinery.
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A Water Filter

A cheap, simple and efficient water
filter may be made of ordinary pipe
and ﬁttingﬁ. f]wing to the bad con-
dition of the wa-
ter supply in our
city, T con-
structed such a
fhlter, and it gave
gooud results, The
filter is attached
te the water
main Just back
of  the faucet.
The large pipe
or body of the
filter iz filled
with charcoal, C,
which 15 held in
place with wool
felt or filter pa-
per, B B, and backed with wire gauze,
A A The main body of the filter is
made of 11%-in. pipe with 114 by 3G-n.
reducers on the ends.—Contributed by
Whitney W, Jones, Baltimore, AMd

Enlarging Window-Display Space

The proprietors of a store doubled
their show-window space by the
method shiown in the sketch. The floor
and joists under the window-display
space were cat out and a display placed
on the basement floor near the fronmt
wall, or partially under the sidewalk,
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The arrangement can be better un-
derstood from the sketch. A very
good effect can be obtained without
the use of the mirrors by placing the
basement display back far enough to
be viewed direct. In the sketch, A rep-
resents the eves of a person viewing
the basement display C through the
mirrer B. The display I} can be seen
direct.—Contributed by Merle Robi-
som, Pittsburg, Pa,

Care of Oil-Scaked Waste and Rags

The danger of spontanecus combus-
tion from rags or waste saturated with
il in shops, garages and residences is
not sufficiently understood.  This is,
no doubt, because most people do not
know that linseed oil will oxidize rap-
idly, and il cotton 12 soaked with gl,
enough heat will be generated in a
short time to char the cotton.  The ad-
dition of red lead seems to make the
heating maore rapud, as pipe fitters have
frequently observed,

It iz a common thing for pipe fitters
to clean the red lead and oil from a
new jomt by wiping 1t with a hand-
ful of waste. It iz also common for
the workman to carry the waste in his
pocket, A pipe fitter once felt a hot
spot against his body, which cansed
him to investigate his pocket with the
result that he found a pocket lining
burned out amd a mass of charred

EWTRARNCE
J
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Two Displaye in One Window

and four large plate-glass mirrors were
so arranged that those entering or
leaving the store could view the
display.

waste. [ this jacket had been hung
in the clothes closet at home, a burned
dwelling might have resulted, with the
origin of the fire a myvatery.
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The safe thing to do 18 never to put
oil-soaked rags away for safe keeping.
Either burn or waszh them at once, In
milla, power stations, shops, garages,
etc., where there is a quantity of oil-
soaked waste, cans should be provided
to receive the dizcarded waste. The
cans should be made of heavy sheet
metal with riveted seams, and with
iron legs to hald them several inches
from the floor. Use a tight-fitting
metal cover—Contributed by . W,
Brady, Scranton, Pa.

A Plumber’s Sign

An enterprising plumber constructed
a very attractive sign that at once
suggestz the kind of business carried
on within. The sign is in the shape of
an ordinary faucet constructed of large

Sign Mnade of Pipe Fitliogs

pipe and fittmgs. It is about 2 ft
long and painted vellow to look like
brass.~=Contributed by John J. Keenon,
Chicago.

Alarm for a Hot Bearing

The alarm consists of a device very
gimilar to a thermostat. A tongue is
made of a strip of copper, A, and a
atrip of zine, B, hoth the same size and
gauge, riveted together with small
rivets. The tongue iz fastened to the
baze C, made of 3{-in. fiber similar to
an organ reed. The slot in the fiber
should be about 1§ in. wider and 14 in.
shorter than the tongue, Two screw
holes, F F, are drilled in the fiber, as
shown, The tongue iz fastened to the
base with the copper atde in contact
with the fber. The electrical con-
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tacts are made as shown at D :mq E.
These contacts are attached to the Hber
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Thermostat and Connections

base with binding-posts, GG, The
circuit is wired as shown.

The action is as follows: The in-
sirument is fasfened flat on the bear-
ing cap with the metal tongue in con-
tact with its surface. 1f the bearing
mets warm, the zine will expand much
more than the copper strip, which
catises the tongue to curl at the free
end. In deing so it liiltzs the lever
contact 1D into contact with E, thus
clozing the cirenit and ringing a hell
of Hghting an electric ight, as the case
may be—Contribuated by VW W Cav-
age, Buffalo, N, ¥.

Bit Used as a Belt Punch

An old-stvle gouge-shaped bit, as
shown in Fig, 1, rounded at the point,
as in Fig. 2, makes a good emergency
belt punch. A handle may be made
of a cork. The shape of the cutting
point of the gouge 12 shown at A, This

Fig. 2
Bit FPormed to Cut Eound Hales

will make 2 neat round hole, B, 1f the

tool iz turned when cutting the hole.
—Contributed by Jamea M. Kane,
Doylestown, Pa.

CSew straps to the sides of mattresses
and they can be handled more easily.
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Replacing Belts on Wheels

The contraction of a belt not used
for some time will make it hard to re-
place it on the pullevs. The same
trouble may be experienced after cut-
ting out a little too much material
when taking up a belt.
In either case, the belt
cannot be readily put on
the pulleys by hand or
with a stick. A safe way
1= to proceed as follows:

Frocure a piece of
rope, 6 or 8 it. long and
not over 14 in. in diam-
eter—preferably a piece
of  window-sash cord.
Mace the belt around
the driven pulley after
the power 15 stopped.
Double the rope and
pass the loop end
through the driving pulley just ahead
of one spoke. ut the belt on thiz pul-
ley and around it as far as possible by
hand, then pull the loop around the
belt and pass the two ends of the rope
through the loop and draw 1t up
tightly, holding the ends in one hand.
Start the power slowly and the helt
will easily run on the pulley, and as
it does 20, let go of the rope ends. The
belt will cavze the 1hop to open and the
rope will ride to the next pulley and
fall to the floor.—Contribated by H. E.
Parker, Dridgeport, Conn,

Gas Purifier for Automobile-Lighting
System
The purifier consists of a cvhnder

made of 114-in. brass tubing, with ends
of sheet brass zoldered in. The eyl-

inder is placed transverzely under the

i S

Lecotion of Tank in Pipe Line

front of the engine, as shown in the
sketch. The pipes leading to the head-
lights enter the ends and nearly reach
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the center at the top of the chamber,
as also does the pipe from the gen-
erator. The reason for this arrange-
ment 15 to avold hlling the tubes with
water when the car tips.

This device serves a twolold pur-
pose. It keeps all water and lime duost
from the lead pipes, and also serves as
a storage tank for the gas, preventing
flickering and other troubles and furn-
ishing a more constant pressure, A
stopeock is soldered in the bottom to
drain the tank, thougrh the purifier will
operate when almost half full of water.
—Contributed by Donald H. John-
ston, Colling, O,

Sales-Ticket File

A wvery useful and handy device for
the rapid hling of sales tickets 1s shown
in the accompanying sketech. The

owners of a department store, employ-
ing 30 clerks, were obliged to use as
many spindle files as there were clerks.
They could not use a card-index sys-
tem for the rapid filing of the sales

Filing Salez Tickets ocn Bicycle FEim

tickets, so they suspended an ordinary
bicvele wheel, with the tire removed,
irom the ceiling, and on its rim hung
A0 hooks, one for each clerk, and each
marked with a small tin plate tacked
to the rim bearing the file number.
The wheel being placed szo that the
hooks were within convenient reach
of the cashier’s right hand, any num-
ber could be readily located by turn-
g the wheel —Contributed b}' Axel
C. Hanson, Lincoln, Neh.

CThe best sidewalk manhole guard 12
a barrel with both ends removed.
Lighting and ventilation are perfect.
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The Art of Stencil Making

By HOMER H. ENODLE
Part II—Cutting

After the design is originated, which
may be much smaller than the stencil,
the next step 15 to transfer it to the
manila paper used to make the stencil.
This s done by the use of dividers
and drafting tools, and the measure-
ments should be in such proportion
that the design will be enlarged to the
necessary sige, Two boards are needed,
one, built as deseribed, to do the cut-
ting on, and a regular drafting board.
The reason for having two boards is
that if the cutting is done on a draft-
g board, 1t will soon be useless for
drafting. For drawing out the full-size
design, a 31 by 42-in. board will be
large enough, The cutting board should
be larger, not less than 36 by 55 in.in
size, and constructed as follows:

Using good  white-pine  boards
dressed on four sides, not less than
114 in, thick and & in. wide, build a
board as shown in Ifig. 12, The cross-
pieces should be of the same material
as the board and fastened to the board
with screws, using at least two to each
piece making up the board. The sup-
port is made from heavier lumber, sub-
stantially as shown in the illustration.
The board may or may not be in-
clined, as desired.

The wusual size of stencils ranges
from 2 by 6 in. to 30 by 50 in. The
paper used should be 3-ply manila,

T
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Dirawing Beard

which can be obfained cheaply from a
printers’ supply house. The paper
zshould be cut about 4 in, larger each
way than the extreme size of the sten-
cil to be made, to allow an edge for
tacking to the board, as shown in Fig.

i G i B

13, The tacks are placed around the
entire edyge of the paper, so as to hold
it firmly. One-ounce tacks will be

found amply large.

|

Cutling Heard and Stand

In drawing the larpe full-size de-
signs, the triangles should be from 12
to 16 in. long. (Triangles made of
wood are not expensive.)  After the
paper is {astened to the board, lay out
the extreme horder line A and the de-
sign border line B, as shown in Fig.
13. Starting at the lett-hand part of
the border, draw in the design just as
it would appear on the wall, as shown
in Fig. 14, payving no attention to the
binderz, The best effects are usually
ohtained when the design 18 fimished -
as a whole and not each particular
part separately.

The number of binders to hold each -
part of the design should be considered.
An especially larpe surface should have
more than three hinders, while for orda-
narv-size pieces, three binders, if prop-
erly placed, will hold the piece in posi-
tion very well. In handling very small
units, two binders will be found suffi-
cient, but never less than two, The
location of the binders are marked with
a red crayon, as shown by the dotted
lines in Fig. 15, DBeginning at one
corner of the design go over it to see
if any have been omitted, as a binder
cut out will spoil a stencil. Mark each
part to be cut out with blue crayon.

o T i S S —
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It will be found best to follow, to some
extent, the outline of the piece, so
that when a binder is reached, the col-
ored erayon will be a signal to look out
for the red line. A finished design as
it will appear when stenciled on a wall
is shown in Fig. 16,

The knives which will be found use-
ful in cutting out stencila are shown n

Fian i
The Full Size Design

Fig. 17. These can be obtained at any
hardware store. One is a common
steel eraser and the other 13 a Swedish
carpenters’ knifie. No other tools are
necessary. The operation of cutting
out the stencil is purely mechanical
and consists of simply following the
lines drawn, being careful to hold the
knife so that a perpendicular cut will

POPULAR MECHANICS

be made, and also being sure to cut en-
tirely through the paper, as a recut will
make a ragged edge. When the lines
are completely cut out, the stencil is
finished with the exception of oiling,
and that should be done with a camel’s-
hair brush and boiled linseed oil. Both
gidez should be coated and the piece
hung up to dry. The oiling should be

“'.__ _ __._,_'--"

Fre 7

Barking the Bindera
Cuttlog Enlvea

done before the outside border of the
stencil is cut away so as to have all the
surface well piled. A name and ad-
dress, or some other mark, should be
stamped in one corner before oiling, so
azs to designate which side to place
against the surface to be stenciled.
This will preserve a clean surface on
the stencil.

[To be contiexed.)

Repair on an Automobile-Horn Bulb

The ordinary rubber horn bulb used
on an automobile can be repaired with
the usze of a vulcanizer in the following

Fug. ¥ The Bplit and Its Repair

manner, a3 dezcribed by the Automo-
bile Dealer. A very common form of

damage, a split on the top of the bulb,
12 shown in Fig. 1.

The first process of repair is to thor-
oughly clean the rubber where 1t is
split, with benzine, outside and, it pos-
gible, inside. The inside of the rubber
should be roughened with a rasp or wire
scratch brush, and the outside edges
of the split beveled off with a pair of
scissors and roughened with a rasp.
The =plit after this treatment is shown
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in section in Fig. 2. If the size of the
split is sufficiently large to make this
possible, a piece of old nner tube
should -be inserted to cover the split,
the robher having previously been
rounghened and covered with vulcaniz-
ing solution.  The nside of the bulb
is also treated with the vulcanizing so-

lution. Tt will be easier to insert and
place the patch before the solution
dries.

The zplit and beveled portion should
be coated with the solution and allowed
to dry, if possible, for several hours.
Some  lengths of wvuleanizing  com-
pound, about 14 in. wide, should be
cut and softened by heating on the
vulcanizer and then preszed into the
V-section split until the whole 13 level
with the outer surface of the bulb.
The lower part of the bulb can then be
pressed up as shown in Fig, 3. The
doubled-in portion, back of the split,
should be filled with waste or rags as
tightly as possible and the whole cov-
ered with a piece of thin linen, sprin-
kled with soapstone where it comes in
contact with the vuleanizing rubber.
Care must be taken that no creases in
the bulb are allowed to remain in con-
tact with the vulcanizer, as this will
make them permanent.

Anti-Rattler for a Window Sash

An ordinary wood clothespin, having
one leg broken off az shown in the

chetch, makes

a good anti-

i _Tr rattling  device

. AR for a window
F______:]F sash,  The re-
femeng  maining leg of

B the pin 15

L puzhed hetween

{ ML S the sash and

L=

window casing.
—Contributed by Paul H., Burkhart,
Elue Island, 111

OThe tires of an automohile placed in
storage should be cleaned with castile
soap and tepid water and then stored
in a dark place, well ventilated,
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Ventilating with a Gas Lamp

A small cigar store located in a large
office building had no outside opening
and the air was bad and made more 50
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Lamp Veatilator

by the smoke from the patrons’ cigars.
To obtain goowd ventilation for this
rocm, it was fitted with a sub-ceiling,
A, tapering up to a peak in the center.
A Jarge gas lamp was placed in an
opening in this peak, so that the heat
from the lamp and i1ts consumption of
air created a strong upward draft which
causes the smoke and air to flow out
of the room and exhansts it mto the
main corridor through a perforated
plate. The lamp must be used continu-
ously regardless of the brightness of
the day. — Contributed by Albert
=cheible, Chicago.

Wallpaper Protection

The condition of the paper on a wall
behind pictures may be kept similar to
that on the uncovered surfaces by plac-
ing a glass push pin in the wall where
each lower corner of the frame rests.
This keeps the picture away from the
wall and allows the air to circulate
freely.

PSS —————— SR R
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Pole for Hanging Pictures

The accompanying sketch shows a
helder for picture-irame hooks for use
in hanging pictures. The holder can
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Bip an tha End of Pole

be made of brass or steel, 14 in. wide,
or slightly under the width of the pic-
ture hook. When forming the holder,
as shown in Fig, 1, use a hook as a
pattern or form.  Make half of the
lower bend first, then drill a hole for
fastening it to the rod or pole, as
shown. Cut out the end of the pole
to fit the holder and attach it as shown
in Fig. 2. The hook is placed in the
holder and the picture-frame wire A in
the hook. The manner of hanging the
picture is shown in Fig. 3.—Contrib-
uted by C. G. Carlstrum, Rochester,
New York.

Lathe Work in a Milling Machine

From the history of machine tools
we learn that the early milling machine
was a modifed form of lathe without

7 Y .
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Cuatter in the Vise

Fis.l

the long bed and the tailstock, In shop
practice today it is of common oceur-
rence to see the lathe doing the work

POPULAR MECHANICS

of the miller, and vice versa. An in-
stance of lathe work done in a milling
machine is as follows:

We had several thousand serews of
the shape shown in Fig. 1. These had
been made on an automatic screw
machine, They had to be within less
than 001 in. of the spectfhied length,
which, as they were all over size,
meant facing off one end. Ordinarily
thiz would have been a lathe job, but
no lathe was available at the time. An
unused milling machine was made to
take the place of the lathe. The screws
were held in the chuck on the nose of
the milling-machine spindle, each one
being set against a positive back stop.
Thev were then faced off on the small
end by a regular side tool. The
arrangement iz shown in Fig. 2. The
job was finished as quickly as if done
on a lathe.—Contributed by Donald
A. Hampson, Middletown, N. Y.

An Open Stove Plate

The stove plate shown in the sketch
iz used for setting small utensils on
to keep them from falling into the fire.
To make thiz plate, cut a ring pattern
to fit the stove
cover and pro-
cure a piece of

lo-in. me s h
sereen made of
about No. 10

rauge wire, Cut
the screen to al-
most the outside
diameter of the
plate. Take the
pattern and
sereen to a local foundry and have the
molder lay the screen between the mold
parts. When the metal is poured and
the easting finished, the screen will bhe
solidly fastened in the iron ring, mak-
ing a plate that one would hardly part
from after once using it.—Contributed
by Henry C. Ronfeldt, Toledo, Ohio.

([ Pianos should never be set against
an outside wall as dampness is apt to
rust the strings.
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The Repair and Care of Lubricators

Loose lubricator brackets not only
cause seriotis leaks of o1l and water
where thev screw into the lubricator
body, but are also the cause of the
aggravating and dangerous breakage
of sight-feed and register glasszes,

The brackets can be securely and
permanently tightened by inserting a

thin copper gasket (Fig. 1) between .

the bracket jomt and its seat in the
body., The bracket iz turned into line
with the one above or below against
the jacket, which, as it is saqueczed
against the body, makes the joint tight
and holds the bracket rigidly in place.

Worn choke or reducing plugs are
not only a source of tronhle in the
operation of the lubricator, but cause
the excessive use of valuable oil. A
number of lubricators, each of a dif-
ferent type, may be used on the engines
about the plant, cach luhricator pos-
seazing differently constructed choke or
reducing pluzgs.  When no extra ones
are kept on hand, new ones are often
made on a common lathe, necessitating
a bit of expensive labor,

The uzefulness of a reducing plog
can he prolonged considerably by elos-
ing the small oil passage, using a hol-
low punch as shown mm Mgo 20 A
number of lubricators in a plant hav-
ing excessively worn reducing plugs
can waste a great amount of oil, and
the use of a punch for this purpose on

COPPLR GATHET

Fia.l
Fasket in Joint

the reducers will result in the saving
of money expended for lubricant.

A bracket that 1s not in line with the
one securing the other end of the glass

is very liable to break the glass when
it is forced to withstand its pressure of
water and oil. The two can be lined
up very guickly and accurately by the

Fis. 2 Fiz.3
Closing Passage and Lining Parts

use of the glass itself as a tool. The
opening in the upper bracket through
which the glass is inserted 15 large
enough to allow the glass to be swung
some distance each side of the bracket
below (Fie 3). By forcibly turning
the bracket, through which the glass
iz inserted, the glass will clear each
side of the other bracket an equal dis-
tance, at which position the two
brackets are correctly in line, permit-
ting the glass to hold its pressure with-
out danger of breaking—Contributed
by F. W, Bentley, Huron, 5. T

Coloring Brass Black

The sclution made up as follows i3
given by Camera Craft for coloring
brass articles hlack: Dissolve blue
yvitriol in water and add washing soda.
Allow  precipitate to form and then
pour off the clear liguid. The precipi-
tate 15 carbonate of copper, which,
mixed with atrong ammaonia and heated
te 150 deg. F., will stain brass black i
dipped in it. Be sure and clean the
article  well  with p-::ta:z‘h before
staining,

T Always caliper work when at rest
and not in motion.
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Combination Hammer and Mallet

A carpenters’ hammer with a raw-
hide insert in the side 15 a very handy
substitute for a mallet. The hammer
is removed from
the handle and a
hole  drilled in
the szide and ta-
pered. A picce
of  rawhide 1s
shaped to fit the
hole and put into
place. The ham-
mer is then put
on and fastened to the handle. The
temptation to drive a chizel with the
ordinary hammer is removed, as a mal-
let and hammer are combined.

Drilling Dies

Die makers should space off a die
with a double-center punch having a
space between points equal to any de-
sired number of drill. Alternate holes
should be drilled first, after which the
intervening holes should be made with
a drill having a point to fit into an
angle of 45 degrees or less. Such a
drill will cut into the holes on both
sides without running off, as long as
the taper guides the drill. The core
will drop out of the die after the last
hole is drilled.

Sanitary Drinking Fountain

Ordinary pipe fittings can he ar-
ranged to make a sanitary drinking
fountain. A re-
ducer, 2 by 14
in.., forms the
main body of the
fountain. It is
screwed on a
water - main, 1,
which has a
chort  extension
of #g-in. pipe, C.
The holes BB
may be of any size to drain the water
out slowly. A wvalve is placed in the
pipe below the fountain.

POPULAR MECHANICS

Homemade Hoist for Garages

In all automobile-repair shops there
must be some arrangement for hoist-
ing work that is too heavy to be lifted
by hand.  This 12 true particularly
during the overhauling season, when
motors, transmissions, ete., are re-
moved from the frames, and other
heavy operations must be performed,
says the Motor Magazine of Canada.
A device is shown in the sketch to take
the place of the more expensive and
cumbersome hoisting outhts, and one
that can be made easily by the repair
man. It will be found equally handy
in a private garage, the expense of
making being small.

The essential members are two
hooked preces and three rings, two of
which are oval in shape. The size rec-
ommended for a hook for use on a 6-
in. joist is 1% in. wide
by %% in. thick. The
metal is forged and holes
L4 in. in diameter drilled
A in, and 3 in, from the
end to receive the links
aid hitlgc ]ﬁn. The
hooked pieces are then
fastened by a Yo-1n. rivet
or cap screw, leaving
them free to turn. The
oval links go in the end
holes and are connected
by the other ring, into which is hooked
the tackle. The stock for the links is
iy . in diameter, wélded into shape,
as shown,

In using the device, the hooks are
clamped on the timber, the points be-
ing driven in with a hammer. The
chain hoist is then hung into the lower
ring. The greater the strain the deeper
the hooks will gink into the beam, thus
giving more and more holding power.
For use on larger joists, or for hold-
ing more weight, thizs appliance can be
larger and heavier to suit the require-
trents,

I Plaster of paris mixed with paper-
hangers’ paste is the proper material
for stopping holes in a plastered wall.
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Rust-Proofing Iron and Steel

The metal to be treated is first briefly
immersed in a beoiling sclution of so-
divm or potassium hydrate to remove
oil and greaze. If rusty or badly tarn-
ished, it i given the ordinary sulphuric-
acid pickle. It iz then well washed
in clean water, preparatory to the final
treatment,

The rust-proohng solution consists
of a 4-per-cent solution of phosphoric
acil mixed with elean ron hlings, It
i5 kept at boiling temperature. The
article to be treated is prepared as
deseribed and then immersed in the
bolling solution for 235 to 3 hours. The
metal will then have a greenish-hlack
appearance. Dry the article and oil it
with linseed or paraffin oil. The final
color will he grav-black.

Tire-Pulling Tool for Blacksmiths

The too!l shown o the illustration
is specially designed to remove a steel
tire from a felloe without splitting the
latter or marring the paint. The sketch
clearly illustrates 1ts construction. The
cize of the material will depend on the
work 18 15 mtended to do. The zseveral
holes in the tire hook make 1t ad-

Puller @i Tiee il Fellon

justable for various widths of rims.—
Contributed by J. W. Plemons, Circle-
ville, Ohio.

Fruit Cans as Qil Retainers

Empty fruit cans are very handy to
have in a small workshop. They can
be uged for holding oils, |}aint5 or small
parts, Cut the cover off one of these
cans as near the rim as possible, turn
over the jagpged edgez to make them
safe for the fingers, and it will make a
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fine oil container. Hammer out a
place, as shown at A, Fig. 1, and a good
spout iz formed.  These cans are good
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Cama with Bpowils apd Handles

tor holdimg drill compounds on the drill
press, or kerosend oil or any !iq::il;l
that does not require the oil can.

Small-size cans used for condensed
milk can have a hamdle formed of the
part C by cutting out the spaces B B,
The strip C 5 turned over to form the
handle 1D, The end E of the handle
may or may not be soldered, as desired,
- Contributed by Hy. W. Hankin,
Trov, N, Y.

Reversing Bristles in a Brush

Having occasion to use a small var-
ni=lh brush, T found that it had been
pit away without cleaning and that
the bristles were stuck together n a
solid  mass. After  removing  the
small nails holding the briztles in the
tin hinding, [ pulled out the bristles
and reversed them, forcing the end
that was stuck together mnto the band-
ing, and after replacing the nails T
had a brush that wasz as good as ever
and one with which I did a big job of
varnishing without a hbristle coming
out,  The ends of the bristlez that had
been protected from the varnish by
the binding were as soft as those in a
new brush.—Contributed by W, AL
Hope, La Crosze. Wash.

TAn old rat-tail hle, ground smanth
and rounded to a point on the end and
magnetized, makes a useful tool for
removing steel particles from the eves.
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Knurling with a File

Take a sharp file and two pieces of
square stock ; place the file on one side
of the piece to be knurled and the

Diriving the File threugh the Jaws

square stock on the opposite side as
shown i+t'| the sketch. The surface of
the file placed against the face of the
jaw is ground off and made smooth.
Continuous striking on the end of the
file causes it to alide down thus rolling
and knurling the piece. The square
stock pives clearance to the knurl
Sheet-brass jaws will give good results
on very small rods, if used in the place

of the square stock.—Contributed by
I. F. Tholl, Ypsilanti, Mich.

Cushions for Chair Legs

The ordinary ielt tips for chair legs
can be supplanted I:n}f homemade rub-
ber tips as shown in the illustration
at less expense of time and money. An
ol d discarded
tire casing will
furnish the ma-
terial from which
to cut the rub-
ber disks., The
disks B are cut
A in. in diam-
eter and are at-
tached to the lepgs
of the chair C by
boring a hole, ¥4 in. in diameter and
15 in. deep, In each one and driving
a tack, A, in the center. The disks
form a cup that makes them stick to
the floor without scratching the varn-
ish.—Contributed by John V. Loeffler,
Evansville, Ind.

Securing a Fork in a Stag Handle

I had a stag-handle carving fork
which came apart and, as it was too
good to throw away, I mended it as
follows: 1 warmed the handle by
standing it in boiling water, open end
up, being ecareful to keep the water
out of the hole. When it was thor-
ﬁlis:hlj.' hot T poured melted sealing
wax into the hole until it was nearly
full and then forced the tang of the
fork, which I had previously notched
with a file, into the wax until the
shoulder came against the end of the
stag handle. This made a good re-
pair which was not affected by hot
dishwater—Contributed by W. E.
Morey, Chicago.

To Keep Pipe from Entering a Flue
Too Deeply

When setting up a stove, the pipe
always has a tendency to slip into the
chimney too far, thus closing off the
draft and mak-
ing the stove
smoke, This can
be remedied by
cutting the pipe
to form a projec-
tion on each side,
asz shown in the
sketch. The pro-
jections  should
be just long enough to rest against
the opposite side of the chimney when
the pipe is in its proper place.—Con-
tributed by P. J. Theisen, Denver,
Coloraddo,

Lubricating an Automobile

In lubricating an antomobile, it must
he borne in mind that no two automo-
biles of the same make and model wall
consume the zame amount of oil with
the same mileage, This 15 because the
frictional rezistance of the hr:aringﬁ
will be in proportion to the actual work
done, with the load and the condition
of roads. While the accompanying

d
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chart and following table of reference
will be found simple and convenient,
the question of mileage must also be
taken nto consideration. The oiling
time, as shown in the table, iz based
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Repairing a Flexible Shaft

Clean both ends of the shaft which

are to be joined together with gaso-
line, to remove all grease, oil and dirt.

upon the maximum work an antomaobile
should do. The table is made up on a
monthly basis.

l=Frake-lever shadt Bearingf..coiereein o Twice
2—Intermal-brake cam ollers. ... Apce
A—Rear-spring holl grensers. |I1I.II'I .Il.u-ﬂ u I] T‘Fl.-:i:
d—Hearspring lEaviog- e e ﬂn-::-
—Hearwkoe] hub 1.1|:|5------ o '
fe=-Blearaxle putside hq..:.rlm. ;.r. ns.r-r:-. -

BT II-u.1 -al.:l "."| :'r.'l:I:.

:'—'ll.l.inl I:l":--hlu.“ |":|":1||||i|'|g T _as Twice
f—HRraks Giting=2 amd eonnpections. 'L".-.ai: ¥
=Cluteh-pedal bearin l.'i ierms e rarmmnrran .'j_'-.-.:i_:u_-

1= Clutch-housing- . . e
H=Difierentizl he |||I-'I1.,, ' ||| s .,||,||ﬂ| DI. I::Inn:
IE—]-!mr unbvergal Fint e o inaas ' Twlee
Li—Tiearahifter shalt--.-.-- . B T
1-|-—I'rl nt-wheel hokb ca |1: II'I.|||'| flizl :I ol ] Dpca

=Transmisian case - .- Cepeckal iogdleld sil i Doee
]l"-—|J|I"|'.1|'|'|"-$I| Moo vavasea aenasolinEe

17—Magnete ofl cups And 'r.l.'lls --T‘l..-:'r
Ii—5Sreerine-knuckle bolts. . R
' ommutator wiler and pn-.:--. | )
Hr=Sieering-caie Srexecrs. I naii- |'|| Ji_‘l|” D
H=Crank-case fillog and |;.|'| l1||l: P ~Dradly
L 32—Fromt wniverssal isint - I'nrn flaid oill Twicn
S—=Valve-rod poides. . cernre e Winkly

H~—Front-whoe! l'||"'.1TIE|..:- II'|:|r| flual: |.:.| ]f_‘lnu
E'.:-n':l:-:e:rlnn'ur-sr. tikse greneeis (non-Buid ol Weekly
.w—“*-n:rrlnu' conBecting rod greasers-- .-

{non ru"] -:I‘l 1_:l||.:¢-

=5y lr1lme crank hl.:lrlr.\u.r . wwiee
H=Fnan-bearing odler- .o e ';'..Hk_r,-
=T romt-spring lenves. Ir|| 1 |||||d allt Onee

........... Twica
P labirbennt) Twice
men-luid il } Coce
oA fleid oil) Twiee

A=Water-pump shalt -|:"|'|l.1|:|| e -

I shait has greaser-..-.{m

’il—'.l imine-gear i:i:\-r.'rr\-'ll'l TLETE- -
—bpring-bolt greasers. -

Chne filling of the differential housing
and transmission case will ron 1,500
miles. A little oil zshould be added
each month to keep up the proper
amount and insure the hest lnbrica-
tion. The ecrank-case filler and ol
tank should be always examined he-
fore starting out, to insure a plentiful
supply of oil for the trip.

Flam of an Autemchile Chassls with Parte to be Odled MNambesod

Secure a piece of brass tubing about 4
in. long, no less than 5% in. thick, and a
trifle smaller in diameter than the
shaft. Split the tubing with a hack-
aaw all the way down one side so that,
when the ends of the shaft are in-
serted in the tubing, it will expand and
make a tight fit around the zhaft. Place
one end of the shaft in a vise and fasten
the other end on a block of wood, mak-
ing the part to be joined level and
rigid. Heat the joint with a blow-
torch, being careful not to draw the
temper 1n the brass tubing or shaft.
When the joint is hot, pour melted
habhbitt metal in through the split in
the brass tube until the babhitt sweats
itself thoronghly into the ends of the
shaft and fills up the seam in the tube.
The babbitt must be heated until it
chars a plece of wood when dipped into
it. Dress the joint with a file, and it
will be found to work periectly. As
maty as four joints of this kind have
been made in onc shaft, 7 ft. long, with
satisfactory results.—Contributed by J.
. E. Dieterich, New York.

UThe atmosphere of a cellar where
vegetables are kept is not fit for an
incubator. The air is charged with
carbonic-acid gasz, which is fatal to
young chicks,
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Water-Tight Joint in Sluices

Laundry tubs, sluices and troughs
that are longer than the material used
in making them should have the joints

Fin in the Joint

matched as shown in the sketch, The
joint is made by squaring the ends of
the boards, butting them together and
putting a pin between the ends. If
the ends are not a good fit, take a
saw and cut through the joint, then
nail a piece on one side to keep them
in line temporarily.

The sketch shows a sluice of which
A 