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R Oraw $125--$150 Monthly

when taking individual instructions
from

Chief Draftsman

of large concern, who will in few
months’ home study equip you fully
| with complete technical and practical
knowledge enabling you to start at
above salary. Furnish tools free of
charge and steady position when com-
pleted. Rezasonable terms and success
guaranteed, Best trade with best fu-

FREE

THis $13.85

DRAWING
OUTFIT

and

Free Position

fure.

sies CHIEF DRAFTSMAN,

Div. 19, Engineer's Equipment Co.(Ine.) Chicago

It Cleans the
Boiler Flues

and leaves them like new

The Perfection Flue Cleaner

cuta all the seot and wale and dovs mot dnhiee the tube.
Dhwing to its construction the blades are self-sfarpens
ing. Sizes I} to 6 inches. Let s send you one on
a J0-day trial. 1§ savisfactory, pay wap df not setarn
it atour expense. Write for our 150-page stock [Hae.

- IT'S FREE ——m08 —

Scully Steel & Iron Co.

Halsted and Fulton Streets,
Dept. 16 Chicago, I,

FOR THE MAN WHO
WANTS TO KNOW

HERRICK’S PLANIGRAPH

Tells at a glanes skze of wire roqulred for any contract
ﬁvnnn: brancheas maluu Teaders, rallway work or loog

muhmmixsll
Focketsize, - = =« = =« [Priece Sic

A paw ook ancitled

INVENTIONS
How to Protect, Sell and Buy Them

By FREEDERIO WRIGHT,

F ractleal, coneise, up-to-date book, iz!ﬂn: axplbelt
insiruotions how 1 a:i:lr. i p:\l;nnl: ;ru:l fulty axpluinlng B
patentes’s rights. Price 28c

EDUCATIONAL WOOD WORK

By A. €. Horth., A complets manoal of teae bers and aqgan-
fmers of woodwoaking clesss,  Contentsaf Chopiers: 1, Firsc
Year Corse. 2, Sevond Year Conrse. R Thivd Year Omarsig.
d, Hl:tluglu.m! Furnltuen, & Dlscipline. A, OrganlEathon and
ﬂalllﬁd T. The Instructlon of the FII]’HII.HL anid Mentally
Deflplent and Hilind, ¥, {Fhject J..ru-m-nu Wy llmsdrnted
with reprodociions from ph drawibgs and fhcsbndbe
bleckboard

lesanns.
155 pages, 12mo,, cloth §1.00 net

Foaola ml.1re-:1 ald on recelpt I:II prico.
e naw 1560 ks now

EPDH & CHAMBERLAIN|

123 P.M. LIBERTY ST., NEW YORK
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and Promotion

f. [\ For EFFICIENT MEN

in the U. S. Navy

The Navy offers to the young man of good habita an exeellent opportunity. He
is sssnred of permanent employment go long a2 he rendera faithful eerviee; if he
becomes disabled he 12 eared for in a Naval Hospital: if permanently disabled he

' is entitled to a pension. If he remaing in the service for 30 years he can retire
on three-fourthe of the pay he iz drawing, plog allowances for rations, guarters,
fuel and light, amounting to §15.75 a month.

If you possess the trade of electrician, carpenter, machinist, stenographer,
typowriter, drug clerk, cook, baker, coppersmith or fireman, you can enlist as such
at 830 to £65 a month, at the start. If you have no trade and are under 25 years
of age, you can enlist as Apprentice Seaman, at £16 a month, and go te a
Training Btation for ingtruetion before being sent to sea.  Pay of a chief petty officer
amounts to over 830 a month, in one or two re-enlistments, practically free
of living expenses.

ONLY AMERICAN CITIZENS OF GOOD CHARACTER ARE ACCEPTED

An llusirated booklet will be furnished froe upon request.  Write at onee to

BUREAU OF NAVIGATION

-.DESK 69....
NAVY DEPARTMENT, WASHINGTON, D. C.

This one

e ﬂ “ Ml ” II MH"H"N"'HH"M
FAT

AYS9-Z65-X
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2 Years for $1

and & handsome Pocket Tape with WNickle
Flated Brass Gase, Spring Winding FREE

with Centre Push Pin and Stop 1=

Eﬁh@f’i} X
E N;G IFNFE E,Hf

A prastieal paper
for Practical Men.

A popular monthly
Jjournal of 1M pages,

for Devoted to
Engineers, Steam, Electrical
Managers, and Hydraulic
Superintendents '

aml all others inter

Engineering i

Edited in popular

Englials, free from all
unnecesEary techni-
cnlitica,

Lren Si., Fhilode{pals -

catad  in stationary
prwer plant work

TPanllsiadsal B -H-

SIZE 9x12 INCHES—100 PAGES.

For just une more month we are m 1king this remarkable Double Special "111h-n:=np-
tion Offer 1o Engineers, Managers, Superintendents and all others interested in Steam,
Fleeirieal and Hvdraulio E M IO T,

. We want to enroll ien thousand more new subseribers for “The Practical En-
gineer”, the |'”'|IIIJ¢II. practical, high al_fru]e 1*11-r1r'r'r'r'|r|g paper, the paper that tells
Jom how to do thi ings In the power plant in a practical way.

To aceomplish this quickly, we will give every new subseriber, absolutely free,
# handsome, Nickle Plated, Spring Wiuujiner Tape, with Centre Push Pin and Stop.

2 Years’ Subscnptmn for $1

One dollar sent now pava for two vears” subseription
in advance and the tapa, If, after reading ¢ The Praetical
Enginegpr'" for two months, vou are not satisfled that
it iz woarth five times the [I:I'il"'l" youu have paid, send hack
the tape and we will immediately retorn the dollar and
maka o .-!mrge for the |'|'&-E:-'Er":1 senl  vom.

SAMPLE COPY I CENTS

Engineering Advice Free

It you want (o install o new powar .Eél.ul‘.. nivw angines, ballsrs,
Pikmpa, dymamos or othar squipment, write s full particulars, the xd-
vies of our staf of axpert engloeers 18 fres to sobseribers,  Deo I8 now,

THE PRACTICAL ENGINEER
44 N. 12th Street Philadelphia, Pa.

mEh D o0 Ll hoinnlei Poaket T &ues
'1|r|.n.. Winiling, Wi I.l:l ke Push
Pla nn=l hl_ o, will E 14 [ress b AVAFY hdW
pubacriboe.  Tho Tapn and pcope '-I'f i o
rent lesus of The Fracilen] Enelnec .'\-||| bz
it I i Ly mpoa recal pe of ander.

Please Memtfon FPopular Wechomics
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THE POWER

Bcfn:rre you pur-nhn.ae i POWEE, ﬂgure
on getting one that will cost you the
least to operate, furnish the power desired when you want it, and be so
gimple that it is almost impossible to get out of order,

That i the kind of angengine you get when you purchase the I, 11, C.
In addition to the above requirements it is safe, requires practically no
attention, aml oecupies very little epace,
Reason it from any standpoint you wish, the 1. H. O, gasoline engine will be found the most,
economical power you can purchase,
You will find in the I. H. C. lines a size and style which will exactly suit your nesds no mat-
ter what the work in hand may be. They are used in the shop and in the mili and have given un-
qualified entisfaction in all instances.

The I. H. €. ia made in the following stylea and sizea:

Vertical—2 and 3 horse power 1-horse air cocled; also
Horizontal (stationary and portable)—  Sawing, spraying and pumping outfits
4, 6, §, 10, 12, 15 and 20 horse power

Any particnlars yon wish concerning this engine will be given by the loeal agent. 1f you pre-
fer, write us direct for eatalogue and other advertising matter.

International Harvester Company of America (Incorporated), Chicago, U. S. A.

18 Harvasifor Bullding

Trench Excavation

Completed to a perfef grade at
one paszage over the gromnd,

Machines for Farm Drainage
alzo manufactured,

Eloping bank, open ditches can
ag readily be cut by our epecially
degigned machine,  Get Folder H.

Bottlement required only affer
pix days' trial.

G“‘.f.'.‘ff.’..'lhe ‘Buckeye Traction Ditcher Co,, s, asi
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CATARACT

W

A CUME |-|T|" H-'ll.ll'l'l-l" ENOT is silalned mitihla for all Liosds of

PE[PAITREE, ENF el work or food meking.

CATALACT PIECISIN LATHE and ATTACEN ngs Pong e

-I-]J'[ w=able b0 a room in Juar homs, i mnenufarieying f:l"'l"'t oF 0] poomE.
him 0 & revelatlon Tow ineclisnics wrg |u.u of, el I3 the mosl

pracical, nnivaresl siid 1||r-|r:I|u_.:u.|.-|a redfit ever desle .n-ud_ (13 Julqu-

g bl IllI|I1 for Larilee infurmistion and oaigdela ...1.._'“.“

MANDFACTUEED Bt

|. HARDINGE BROS., 1034-1040 Linceln Avenue, CHICAGH, U, 3. &,

ESTuELISHED 158

IMiner-Lawrie| |/
Laboratories

a Chemical Analysis and
Consultation

Expert Aid to Manufac-
turers

Factory Problems
Patent Processes and
Litigation

Consulting Chermiats fo
Popuilar Meshonis

355 Dearborn Street

Chicago Illino1s
FikES LIWREE, Pu. D Telephone Harrison 3332

“YANKEE" TO0LS

Hatelet Drlver with Berew Haolder

= e =
Changsable Blade Batehot Drivor. lor 6in. Shank

OQur New TOOL BOOK
is FREE—Send to-day.
It tells all about our
Labor Saving Tools.
At all hardware dealers.

NORTH BROS. MFG. C0., Philadelphia, Pa.

m‘fmo@ ORS:

Tarht ' GRATLING ™

Fastest Cruising Motor Boat in the Werld

of 158 Jength and beoam, B equipped swith Pl 40 1 po 8 oplinder,
Oras Motoes (130 h p. 1 winner of ths Time Prica in lhr.ll:;.l'l Tol#
rnca o0 Lakie Erse, dug. 11, 1MT—ugite far In:-.lrrll.lu: llurj L Illr
CROE, J:Il..1.1.|||l-ll.'l|ru’_|lnnr| 4 wikh which tha "0 Ir||

fuatost tims nre ot owe bil Eebler than an ¥ '-;t {-
tmgine. Everr Oray Molor mmmﬂum;m:':&hmt

lemvem cur Isslary.

Complete Boai Outllt 50
O e e §97.

1Ir|r BEGFe § ooy £ in tha 1l.r|'lll
L mthmTrﬂm plazi s tha
Wi 1? dlaivrled @ :.t‘lﬁ'h"ﬂ:f‘:lﬂ.-l'lﬂu“ﬂdﬂl
deryele Mavims

¥ QL amst ST 0

Everylling complets, ready o insiall
In your bl wicepd gasoling fank and

Hring

Oeny Englvess ars high-prade
I= wvery deftal] of merbors sndg
caklit reganiles of the low
prioss, Gl deeriplion of
II:|I_m IHA  moiors—IH o 6

Wrthe for 1208 Calalog odep
GRAY MOTOR €0, 61 Leib St. Detroit, Mich.

Pleqse Mentlon Populor Wechandes
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A skilled mechanic
loves a sharp tool.

Carborundum
Sharpening Stones

produce 8 keen, even, lasting edge—And
do it guicker and better than any other
:-.!ul_lpq-nl-ll_ stone on earth.

Carborundum s made at Niagarn, in the
largest amid hottest elactrieal rornace in
thiee world—

It 18 very hard and very sharp—

1t does oot |r||-|_'|_'~}_l.' fub a '.-:l-'||I {hs pro-
diucing a rough, wiry edgo=—

It euts, heopeo net oxly pufs a keon, ¢ven
edge on the tool, hut maintaing s ewn
sprles '||1I1|!||[I-|I.1I.'II] It does nobt wiear
uway in spots—It does not hecome smo pth
ar .r..m..u,_]r is nlways uniform in quality

Alw ays ready for wWork.

REMEMEBER THIS,
There is a Carborondum Sharponing

Stone for every requirement, from the hons
”'l—: of 4 Fazor to tho “||IEJI"I!I of -An ax.

LET US SEND YOU

a Carborundum pocket stone for keep-
ing the poclket knife or small tools in
grder. In neat box, by mail, 15 cents,

SHARPEN YOUR TOOLS—

You can gave trouble and sawe time, you can do better
work with bess effort if you hiva in yourshop orhome &

PRACTICAL
GRINDER

Tt will &l any adged toal
in one ﬁpﬁlﬂ tho tima that
an ondiipary grindstone will

T1his  nlundum

mlnnﬂ heat the metal
lide and take ghe femper oub
- althar, Wo that.
l::lamp it on table or bemch,
hotd kokfe or ool on

ﬁrmfu. whesl = urn.
Any ons can do It
Unif whesls for general pn work—special

mglau[in:nul:l'm gertaln styles :E miplamaits,

A NECESSITY IN THE SHOP

A Hime and Wnﬁﬂnlhahumu. Nothing to gt
ﬂutulnrdr:;j{mler pasry, no ehalin to beckbs or

. Bmall amd mnlu. will save s cost
E”i‘:ﬁ: wlun&drluu mqpﬂﬂ; carried out of tha
shop oo cufsids work.

SEND FOR FREE BOOK

Pracueal Talks About Practieal Grinders. It will
gabils tha dull tool and dull Jﬂ!lrﬁ businass for yow,
Ask your dealat or send to us direck

ROYAL MANUFACTURING COMPANY
133 E. Walnut Stroat; - Lancaster, Pa.

Our 8 Inch

RED DEVIL

Water Motor

{&-in, Baciet Whetl)
Pans yome weshlng
e stber thingh.—
I:IEI...—

Powar 10T gmabl

Pipes, H0
P, b-lnch
umﬂﬂhﬁ PRiasEre.
1H. . %anch plps, 683
Fﬂ.ﬂh‘p:ﬂl.ﬂ.

NET PRIUE $8.00

The Garborundum Co.

Niagara Fails; M. Y.

Mo, }i5  &-imch motors
for grindl polishing
and [ Bl @aiw -
ing mchlnal.hm.hnﬂ.lu
wasliere, o, Witk
eme ﬂpﬂi.‘;ﬁ“n 'l"heel
pilver mi
PRMLE : &+ ¢ ok H\..[ln
Maotor and panl 1
leyr Oblf « + + - m“
12 F. ¥. om B0 pounds
PERESUTE,
Eiperedla 3000 To BD revoe
Intlens per ministe,
Motors flt anyF faicet—
panrnntes twice the pows
. S u.rlg.l:! any m&hm
molop, Masry back L o'l wank the poaodds It
amd Ilm-prr lhhl"l." I IItLE.:%urder any hardwace o ool i
ar ilireck

Divine Water Motor Co., Utica, New York, . 5. A.

EPECTALI—May Irt to %ih ONLY. Pinthls “sl™ to 8
B0 B for ad-Lneh motor. Qoly soe mobor o sach Individual,
Mok i eot price anid not good before or after this dabiss man-
tlompd— Eu.l't mn ndvertising AFer {or & fphckil perposs. Nok

ut ®ad.*

Plegee Mentlon Popular Wechonior
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A IﬂFEH_L

BR AWM

L

P y—

Tratn your eyve fo nole its coming, and your hand to grasp ff. 5o many and
vasied ape the chances that are offered the ambiiious man that you can almost pack out your own
occupation. 1 ou have means of preparing for a career that in your father's ime was oot even deamed ol

This advestisement offers you the means of geiting a working keowledge of Drawing in all itz branches
wilthowt teking & moment Fram your regular work.

Dirawing is the language of the Engineer, Architect, Draftsman, Contractor or Builder, It speaks to :
every man in his own tongue and through his own koowledge, It records the ideas of the man who plans, iy
and guides the hand of the man who executes. It conveys crders more quickly, more clearly, mose exactly a

i

than gl[wnch oF Writing, .
ake up I:D-CLI]-'II. TEWETHEET. Cnrnpu.l::- the number of hn-ul:ke-_'p-nrs. :I:n:r'.ng;l:n.]:-]ur-:ls-. clerks, etc., look- _:'
ing for work, with the large number of adverfizements for compelent draltemen, efc. '

CYCLOPEDIA OF DRAWING

Four Volumes, Page Size, T 10 Inchea, 2000 Pages. 1.500 [llustrations.

Tables and Formulas, Ete. Half Red Maorocco.

Thia work offers yoear an |""|'l.=|I cppertonlty for sslf hettaro nest, rplled from repressnigilve Tnskrucibon
papars af ihe American School of Corfadpondsncs. 115 ‘I"'"' hEF . Al '.-::l!r"--.'l-: =i ey chap-
ier 13 complate in liself, avery subject Is thoroughly analyzed, | -,.-' wre] | known authoriiles,
It l& enticely froe from .llrel;r tashnical deasripalve matier 30 as It 15 alse a
complates referercs likrery for the technical man wh orwla 12: I-:- = |t for o
his weak palnts. We are &6 cank fident &f the seperior Aome H'l:-ln"-' rru! rln.'h'l
ithut as an advartlsemeant for ihe regeler courses of the school, we will 321f & Hen

Y ONE-THIRD REGULAR PHI'I':E'.
FREE FOR EXAMINATION

Banit lur pupnld r:.'prr" ﬂ:r froe :fn'_'l-'.;" FRF.F Fxaminglron 0O @ 1] 5.' 1
arnine the warck at your belsare in your own home. I saiisfled that the I-' k= com hels
S22 0D wilthin dlve deys and 532000 g meongl eharaalbar unit] yoik lave pold the

SPECIAL PRICE ﬂ:li'.-.l HU

If not sdapied o your resds, we will remoreg the books al our expenss, Regular price
iz £24.00.

arma ol §ha leﬂp!'rl.‘ Merhuniesl, Lrshlirsinrul, "srespeeilve med Frecbhaml limeing—
ez Priwilag—l=virFing — Pea amd Ink asd Weirrsslor Hesderlng — Shides anid Ehaidesas
diwders @ drehiicriure — Hachine Drawings — thop Drasinps — Machine Desipn — Thammiililng — B T HL ¢ vrv e o b L E A B
Sherl Melal Patiern Druiting—4Hkylights — Hosling — Cersice Work — Frocviesl Prebivms -— Eie,

AMERICAN SCHOOL OF CORRESPONDENCE

SRRt Y R ch.ﬁﬁﬂ' poE "‘ﬁﬂm?

Plegge Memfiom Popular Wechanics

Lyrlopedilis
ol lirawing
f 5 duye” {rew




10 POPULAR MECHANICE ADVERTISING SECTION

ropiar eanis S0 1) NoteS Series o ver vns

W, One of these books is issued the first of each year, and iz a reprint
of all the articles which have I':un mﬁ :.!urmg the year
II past, in our “Shop Notes Dtparl:ment.

mopages VoL I, “Shop Notes for 1905 355 mustrations
28pages  VOL II, “Shop Notes for 1906 555 mustrations
2spages  VOL III, “Shop Notes for 1907” sso mustrations
zizpages  VOL IV, “Shop Notes for 1908” ss musrations

——

These books are a perfect gold mine of information for every one
interested in mechanics, or who uses tools for pleasure or as an
occupation. Of equal value and help to the pmfusima] me-
chanic and the amateur.

], These articles are the cream of the experience of years, of hund.
reds of the most successful mechanics in the countey. There is
nothing on the market equal to these books at five times their
Price. '

4 TheP Mechanics Shop Notes Sertes TELLS EASY WAYS
TO HARD THINGS, and like Popular Mechanics, is
“Written so you can understand it."

@[, These books are indexed very fully and with great care.

] The subjects treated cover every department of mechanics, with
useful time saving “kinks"” for engineers, firernen, carpenters, ma-
chinists, plumbers, painters, iron and wood workers, electricians
of all kinds, masons, and in fact all the trades.

q “WORTH ITS WEIGHT IN GOLD" is a frequent expression
: from our readers, and ﬂﬂﬁ mechanic in the far west who
started a repair sh %ﬁhemhmmm
"Pupular Mﬂ:hanics Imp Hntm"’ ny a time when a customer

ht in a job new to him, he consulted his *“Shop MNotes,”
whn:i told him how to do it.

{0 Each wvolume contains entirely different matter from that pub-
lished in the other. A set of I:Ele.se several years
will make an encyclopedia of prr:ﬂcss value to the owner.

——————————3

Price 50 Cents per Volume, Postpald
For Sale by all Netwsdealers or can be ordered direct from the Publishers
POPULAR MECHANICS i : i + CHICAGO

(e

FPlegae iention Populor Wechanics
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WEGELL SEWING MACHINES ONLY

Our Plan: DIRECT FROM the FACTORY to YOU

A Sewing Machine is a
Necessity in Every

Home

If Yon Want Ona

E.r_hat Wil:h]]u All E_mdl} of
ork Without Change o

Etitch or Tenaion,

That Will Not Break The

Thread, Skip Btitches or

Get Out of Order,

That Will Do As Great o

Variety of Work as Any

Machine Ever Moade,

Then Buy a SABIF

Or RIVERSIDE.

THIS I8 AN ATTOMATIO LTFT drop besd stand with an
abaolwlely posicivg asd sy action socomplBEbed with mechs
nnlsm of extreme simpliclty, When the fable leaf is svang
uwrar for eewing, the hesd of the machiog 168 Asiomotioniy
Lifted #o Flacs and Lookéd Firmlp, aBd when the leaf b
{:Ilaﬁd‘thﬁrzﬂl‘l 18 kwered Into the dost prod receptacle peo-
whded fsr

ETYLE N0, #i<Five Drawers. Autometls LIt Dropg Hend:
Ok, Walnot; Extra Fioish, Price, foob. .l:‘lci-:ur}',ﬂ.ﬁﬁ
Nothing more perfect can be coneedved, and no devics for &
Emilar sbject has ever & fraetlon of the paan aed
certaloly of sction which mre the ssentinl featares of thls con-
efruiton, ‘The of the wordwork i new, clasie, elo-
nt, arilatically executed sond exsclly ln birmony with the
¢ modern {deas 15 high-class furmitere, sod iEat onee lends
e Alr of digmifisn i 1Edicitive of saparlor gqilaliey,
Only ihe cholonst grades of scbected wonds are oiilieed and
the workmanship and fnlah sre u.]l'l.llmhl properiy beex-
peoted in conmeciion with & paperior of this nature,

Wea Offer These High-grade Bewing Ma-
chines at the Lowest Possible Pricea—At
Pricea That Mean a (Great Saving to Yon
and We Cannot Deviate From Our Raole
of QARH WITH THE ORDER.

Send for oar 16 page Sewlng Machine Booklet

Wi Fe i Fy Premission to The Second Netiomal Bank, Belvi-
* El.uc. IIL, The People's Bank, Belvidere, I1L

SABIN BROS.

BEST QUALITIES Belvidere, lilinols

ALWAYS

Know All Men:

By PERSONAL INVESTIGATION

ﬂ Fihe remarkable tims and Inbor saving gualitles of tha
medern improved STAE EXPANSION BOLTS & ANCHORS

Tu e nre usesl to vast pdviantage wherever thooa Tes
grepsion Lo inp ke p Iastening of any soTt 10 brick, stafe,
e, tile, conerete or masonry. Mode in Oope Hesdsed
Dfferent Styles asd Sizes, of elther malieabls iron, brass
or soft lead mednls, to mesl every possible fequircmenk.,

HZERZE follows cat showing the famous Star Serre Anchar,

which iz mnde In one pleee of soft lead compesition
metal 1o fit any ordinary
Hoa. 818 inclusiva.

oF mRchlme sorew.

Hmr much tme and tronble have YOI ofton wasted Ina
Tain m&m}:m L mrka au.lur_{umnmrr“ fnaienings tﬁ

IDASINTY th woml plugs or t tedinus mossy o
Jending-in * procesat | WASTE NO MORE]

WIn'.r. to-dny for our new dewriptivo cotnlog and o set

of samples, and mest modern Peguaifements with
madern methods |

DDF"E hesitate o sk any quesions you wank to. We
v i hiers wha likes to answer questlons. Helsa

practical man. Chances are he enn give vou somo

valuable mggestions, Consultation's free, Try Lim.

Thito's i denler iz yotr section ng Star Expanelon Bolia,
Tell us yoar seotlopr—aw’ll tell you year dealir.

STAR EXPANSION BOLT COMPANY
Humphrey, Trosk and Secand Sis.
BATOMNNE, NEW JERSEY, LLE.A.

Home ches

Ma. 40

Buy & Good Bench for your Home th 0
much betier work can be accomplished with

sropier (00l and good equipment.

! ':L'Efa- Bench shown I:q&ﬂ in. , with 20 in.
top exclosive of viees, Michigan hard maple,
13 in. glued up top and 6 in. well for tools,

Properly built to stand hard usage, inex-
pengive, but complete in every detail.

Write for Catalog of Twelve Styles.
GRAND RAPIDS HAND SCREW CO.

920 JEFTERSON AVE., GRAND RAPIDS, MICH.
Largasnt Pemok Mamsfocturers {n the World.

Plegge Memtion Popwior Meohondcs




12 FPOPULAE MECHANICE ADVERTISING SECTION

THS AUTO-BIS

Ha, 44, Seend Racer, Price, $185
4 to 50 mileapers hour

Mo, 47, Readster, Price, $210
4 %0 40 miles per lusier

BOTH MODELS

Cruaranieed for the year,

Full 3 Horse Power.

Patent spring cushion forks.

Coatrolled wilg‘nnl hand without removing
Fa

Responsible Agents Wanted In Unocenpled Territory

THE AUTO-BI COMPANY,

ALL CENUINE ARMSTRONG
ARMSTRONG Stocks, Dies,

GOODS HAVE Ppipe~Threading
THIS and

A B Cutting Tools |

Azcomplish REAL Work.

ARMSTRONG MFG. CO.

3158 Knowlton St.
ERIDGEPORT, COMM,

Sand for Catalogue

BRASS
| BALL BEARING

All-Steeland Rubber.Tired
Skate Rolls

“Knlpa' Pat.

BALL BEARINGS

| 1=i In. Shaft and up.

ON THEM

—

MNe fitting, just puah them an
10 gta. In stamps for aample.

Pressed Steel Mfg Co., 454 The Bourse, Phlladelphils, Pa.

Steers u:t:rlh.mahicfduhuum mofor and
waigﬁt is p;!nmd very 1
Austo-Bi can be ridden mm:csu.l'u"].r by any-
one without previous experience.
ll: lhamn:hhminf you to ride and sell,

Wrlie for Calalegme and Terms

14345 Ningnrm Sireet
Bullalo, N. Y.

THE LEADER

IN NAME IN QUALITY

B10 H. I, EXGINE

The Non-Vibrating “Leader”

The first successful horizontal op-
posed marine engine on the market

Thres years ahead of its nearest competitors

Wrile todmy for Cotalog
It will be worth pour whils

THE 5INTZ-WALLIN CO.,
484 B, Front St.; Orand Eaplds, Mich.
15 Namssn BL, New Tork 340 Carondeded St New Orleans

Flease Wentlon Popular Mechanfos
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YORK SCHQ

MORI]

s B 1
L b
= R e
-
o

NEW

You Can ' G!NE E R§

Earn %25 %100 a Wee_k_

Mar oeran of stiedr will G yoa In twe oo B b b oa Chouffenr, Awnts
Gornge Alonager, sml flere §5 oo better palil secupatlon  nee
vorld. g Hoie Soody Unisree by mell glves  fall e
Inierfere  with  youar present  orenpstion.
s i Feceginizel e e FLF ml giedl  posltlons seek  thom. WRITE TODAT
PO s L, ParaaiEl nE  whith road practies ot our g New York Rohoal If proferreil.

NEW YORK SCHOOL OF AUTOMOBILE ENGINEERS, 130 West 56th St.. N, v

Mo LR EIETI OF .
jensnnier work o e w
hy choris modd text, o

s A SAFE, ECONOMICAL RIDE "=
WITH COMFORT ALL THE WAY

that's wial

THE 1908 MERKEL MOTORCYCLE

0ffers.  Tha Bpring Frawa and eskra bing Wheel Rasze, 11s
Dieubds Grip Contral, abd the i B, F. Ball Naaring Mabar twiih
Mumedo Jgnition i desired), sll go to maks the Markal &
w ;
.ulll“ll'lru Merkal Bockiet, [Teitmlsl in hatfdones, hrisfy teila
EI :"b:ﬂ' of the Merkel s soccass. Bt will nlonss yoi. Bemd
r It naow,

Ask [or our propraltisn 8o dealess, 1F wvonr Taslness [
leraded in tarvilorf whers tho Merkel ls not aleemiy repeos

e,
Price, 321000 With Sprimg Fork, $255-00

With Magnete Ignition, $40-80 Additienal

MERKEL MOTOR CO.,
1126 26th Ave,, = MILWALKEE, WIS,

Ra presaniaifres—

Paa-ili Comd :
(MAIEIL & WORTHINOTON, 106K 2, Malw Fi, Tos Angeles, Ca],
¥uw Vack Ciky, darsey Oy kel Lotig Bala -
E. J. WILLIE & £0,, & Park Flace, Bew York dity,
Heokisn, M. ¥F.:
& Ave., Mrookdyn, N. T,
Chirags and Caak Coanir, Tl 2
L. 0L WHIrFLE, @ W, Jackson Hlnd,, Chieags

voux BICYCLE "{°
MOTORCYCLE

nt sEnall afwl by pitechisng the mleelcas ERTIE.

Thie imclndes all paris s that anyons ean maks

-E l-l:-rulm:ld-llluln-ll' machine that will climb atesn
g and Fan for Yo per mibe, Bomple sold ob

nd 40 in stamps for bike & tacRnkihng
toreyeln catnlog B,

T Elutoreyele Equipment Co. Hammondspert, N. Y.

AL
|
i
| (55

el

MAKE A MOTORCYCLE
OF YOUR BIKE

tndl powt, by nalngonre Akiseh-
ithide {Fatfl It fits any bi
| Seaid stomp for catulig
i conte o “The Bl mdors
It treste of mi _
ll Lo £ et mcire e, ol

SHLW MG £0., Bepd, B, E-llln.hll. Kan,

Of The
Miami Cycle

& Mfy. Co.,

which carmed 10% r]uduﬁ the scason
of 1907, is offered as proof that

Ay 'I"ﬂf:l

T L b gl 8
B4

¢ Best
: ' Bicyele

hnd less pressnen o0 ita eronk hanger benrings
than sny ordioory bicy clo bailtl; thorofors, thit
it vushesensior and Fana fonster with less Snargy
mnd will elimb hills eaeicr, The srplanation
18 Tomamd in the E]:-nrl.g.] Crank Hanper constroe-
tion mnd lares Bprockets of tha Racyela, 1004
hlodels mre built with drop forged stenl honds,
crown Al seat postelusters and tle Fenmes pFa
ionde of Eogli=h ocold dreawn weld lteg Abesl
tubin § Diicle I".-|||'|"'|.;|||:,' for = Wa baild Racy.
cles a8 none non-breaknhla sa manay, mator
and workmanship will permit.

Wirlte for 1908 o s bogr & pamm il pE="Tla

Threa Resroms'™, which containg ong allir,

Wa make noches p i ACYCLES ot i A

BETLTD A Clen L E PO BN U AL &R et

e The ﬂ]iumlﬂfcrcﬂ'Mfﬂ.ﬂu,MHahm,{!q U84

MOTOR CYCL

Wa hare the Iereest line of Nawr pnd
Liesd Motar Cyeles, Furis gnd Supplies

Iin the iy, & e lowad prices,
Erery marhired peiracissd. Wa are
ihe Jarpsst G- clly szclosiss Moinr
Crale B % in Lk wvirkl Beod for

PIE L Oatalsr. RBepaice o Spoaiatiy.
B ilway Falocipades,
Harry B. Geer Co,, St Lonis, Ma,

Mot mod Castings for it Ships

——ANY SALESMAN—q

Ahoisld Thoubls His Sollisg Capackiy by Reading

MEN WHO SELL THINGS
Br WALTER D, MDY
fnstiness Mangger Thicego Assoelitlon of dinmerce.
ONE of THE GREAT BOOKS of THE YEAR
Eomnedl g Raoval Blae, £1.00 pet

Af any Rookafors, A, Co MeCLURG & O, CHICAGD




The GREATEST “small*’

Comforts in Traveling.
LITHOLIN WATERPROOFED
LINEN COLLARS and CUFFS

Thoy cub dosn bagpagn and sxpanes,
feokizg mpomt wikh line limsn, witl
they wipa porfedly eloan sid whil .
ai i May ool | Miel exlinl:
wils; erack or fray, o wll the lassst siyles,

Collars 25c. Cuffs 50c.

IF mot al your dealer’s, acnd, glefagy sdyles, aize,
puaeher sarnfod P eeiitbcicd, and we il ® wilg
g i, Hooklel of afples Free on reguest,

THE FIBERLMD C0., Dept. 23, 7 Waverly Place, New York

mnd e

Wian sofiled
wr, Wil o damp rlalh
They nevee

ADVERTISING SEBECTION

Direet from the Maker
STYLISH SUITS
and TOPCOATS

For $15& $18

Wa regquite no security and we
irast any honest person anywhers
in tha United Btates.

Wa send garments op o
ywou don't pay & Ebl.'l:mr H
the clothes and fAnd tlwm na:iarw:-
tory—then pay $1.00 A WEEK.
Wa are the plopeers and fwice ovas
st Credit Clothiers in the
waorld, We opecate 73 stores in the
principal clities of the United States
and hawve over SH,000 cusiomers on
osif ook,

FREE Send today for our flne line of
Bivlish Bpiing and Summer

K| samples, sell-measurement blank, tope,
= and full particolars of our El:ll:l'l‘l!'lﬂ'EI:II.

|:|n.:.-'|:|1l.':|11: plan—all [pee to you.
FLIED (D,

MENTER & ROSENELOOM CO.
55 5t Paul Strest Rochester, N. Y.

Commercial pating

ARE YOU MECHANICALLY INCLINED?

If s0, look over this list of up-to-date books. They will interest ™yon,

and written 5o you can understand them.

BIMPLE ELECTRICAL WORKING MODELE. How to
make ithem and how to use them. With 43 Diustrations,
Eﬁ TR, Elhl‘ I4.

B AND MICEREOPHONES., 3oking and
1|!In simple forms of telpphomes and microphooes, with
o5 Mestrations. 05 conts, postpabil

EMALL E IC MOTORE., How io make nnd o
them, Incinding deslgn, exsmples of small motors, aopd
tholr appllencions, speed controllers, starters, [uses, eto

48 I|1-|1nru|1||n:l. ...r N"II1.F. m ﬁl.d

X-EAYS SIMPL
theal application nl' Rnumn'mph_'r-

plates, 25 wnl:TEn:éEd.ld

ETATIC ELEC TY¥. Himple experiments in. &
serber of Instrnetive and enterialning elecirical experls
meintE wiih Hl|'||r|'|!-|l anil Inexpeneive apporatus. Witk 61
Ma=irations, CENEE, peetpalid,

BIMIPLE SCIEMTIFIC ERIMENTE. How ta e
form entertaining amd [nstrective experlments with simple
home-made apparatus,  With 65 Dlastrations. 25 ocenls,

st -
" DYNAMOB AND MOTORE, I[Tow to make nnd
mep thom, A proctieal bapdbook, hy Fo BE. Powell. Coa-
tents of Chapters: 1. Gepernl Consbderations, 20 Field
Magnets. H. Armetures. A Other
Ietalls,. 5. Tables of Windioge. O, How to Bualld n
Bmall Machipe. 7. Useful Dote. S Testlng ond Bepaic-
ing. T8 pagzes, Tfolly fllustrated with detal] drawlogs.

95 renis, poatpald.
MODEL B'I:IEL]‘.H. MAEING., Contalns fall Inalrwectlons
for d.euﬁm:llnp: nud making meaddel atationacy, markine apd

T theory amid prac-
10 illastretions and 4

Commutators  and

Immnl I 'I.rlll.-:-"[;. Fully “:"MIT!“H with orlginal work-
" CRALH,
niﬂg{[.“g MER 'B'I:H:r[.r’]:lliﬂ'ﬂ'ﬂ.. A practieal Bamlbook

nm the |I.Hln'.|1 u|:||'l. eonElrnciion of model ateamer hidlla,
and fAttings, with 30 geale deawings. Z5 cents, paatpold,

All are fully illustrated
Price 25 cents each, postpaid

HACHINEEY FOR MODEL STEAMERE, On the de-
#gn, oometfuction, Httiog aml erectipg of eaglnes amd
Tillers for moulel sieaimers, with 44 eenle drawiogs,. &
eviile, poatpaid,

SIMPLE MECHANICAL WORKING MODELS.
meakee and use  ihem,
motive, steambosat,
thins. 20 ¢Pmis, tpald,

THE BEGINNER'SE GUIDE TO THE LATHE, Amn ele-
mentary metrocthm bBeok on turnlng in owoesd and metal.
Hy F. Marghall. 70 pages, 70 illusirntlons. 25 eenis,
postpndd.

GAS AND OIL ENGINEE, A pracilen]l handbook on,
with Instruetions for cere and ronpdng.  Ilosteeted. 25
contr, mostpald

BTANDARD BOREW THREADE., A duide to Stondard
Berew Threads and Twist Drills.  {Small sizes) 1las
trafed, 25 cenls, 1[|J||

ETEANM TTU How o design #sd Wil tlhem.
A pl-:l.rl;lfl! hmn:lhunl.l: for mewlel makers, Conienis of
Cm rlrhl' 1, Gemeral Comulderation, 2. Pressare Devel-

{!I'I Tmpeging Jet; Veboelly and Flow of Steam
Ilmlul: I'I1'II'It't'H. ’I Method of Deslgning & Steam Tur-
4, IE:IHE [eesipns for Delarval Stenm Torbines:
"|ll.'1'l1ml ul' Hl |:I‘F Vanes;
Mmltiple Sia nrhines.

Bhrmedi . The Theory of
Fully 11 ustroted with detnid
drawinge Al tables. 25 rents, postpaid.

MECHANICAL DEAWING, =imply explafned, Tee of
Enatrnments, reading aml seliing out drawings, Inking in
nnil Bnishing, Jdeawings F fepeediaciion, letterlog, with
44 Miusiratkons, 20 cents, posipaiil,

ACETYLENE GAS, Ilvw to make and use it. A peacs
thral handbook on the uses of Aecetylenc Gas, soltabin
mppncatus for it generntlom, hints ond :I:I.tl:!rl;; mp, et

Hing 1a
Inclnding statlonary engine, loco-
waterwheel, ete, With 3 Hlasl -

Bend your order to

Popular Mechanics

225 Washington St.

M Glustrations. 25 cents, postpaid-
Chicago

Flease Mentlpn Populor Mechanica




FOPULAER MECHANICE

Is Your Health Worth $1 ?

20,000 HEALTH GIVING VIBRATIONS THE MINUTE

The Home Vibrator will
core your Indigestion.

The Home Vibrator will
refieve your Rhenmatism,

The Home Vibrator will
relieve your Deafness.

The Home Vibrator
weighs 100 ounces, can
be operated by your-
gelf with one hand and
can be placed in con-
tact with any part of
the body, and is cap-
able of giving 50,000
vibrationa per minute
—500 times more than
is possible with the
most expert master of
massage,

Deafness, Head
Nolaes, Ringing in
the Ears, in most cases,
are gaugsd by the thick-
ening of the inner mem-
brane through catarrh or
colda, To core thia vibra-
tiom ia the only thing, as
it is the only way to reach

the inner ear Jdrmm and

|INDIGESTION|

loosen up the hard wax or foreign matter, so

eound may penetrate to the drom,

Rhenomatism, Seiatica, Lambago, Gout,
efeo., are cansed by urie E.I!‘.il.'f in the hnm'll in the
form of urate of soda, Thia acid, throngh poor
cireulation at some partienlar point, gets stopped
on its way throngh the system and, con ting,
canses pain.  Vibrate the spot and you will get
relief at once,

The Home Vibrator will give marveloos
results in the following cases :

Locomotor Ataxia, Asthma, Pleuriay,
Paralysis, Catarrh, Hay Fever,
Mervous Debility, Headaches, Inrl:ﬁgeutiuu,
Meuralgia, Insommnia, Constipation.
Every Yome shoubd bave oor Vibrater. Se simple s child con werk if.

Mothing %o get sat of order.

Don't wait.  #end your order now, ag our Yibra-
tor will gave you doctor bills and many hours of
gffering, Three Days' Free Trisl,  Monpey
refunded if not satizfied,

Special Price $1.00 }uilsd prepsid
always ready and will last for years, Frea circular.
DEFARTMENT P

HOME VIBRATOR COMPANY
10-12 West 22d Street, New York, N. Y.

ADVERTIBING BECTION 1B

EARN MONEY

WITH A

KEYSTONE
WATER WEL
DRILLER

Everybody uses water, A drlled well @ the only
means of oblaiming & pure, cold and unfailing spply.
A Keystone Driller is the quickest, cheapest and best
machine for daing the work., If vou have a Litks me.
chanical ability you can earn several thousand dollars
a year drilling wells in your community. Others ars
doing #—why not you? You can woak all the year
around, and with a litle hustle, ought to pay for your
outht in three months, Write us and we'll explain all
about it and send you free & copy of our well drillec’s
indruction beok.

-

Dapartment 40
Keystone Driller Company

=t R

Diamondson Credit

2090 Down; 10%a A Month
Only Diamonds of striking brillis
pure color, perfect oo and
areé gald b;.r Lyon ff Lo,

Evefy gem
i= gu:grn.l'n-.ﬂ_-..'l and may be exchanged

any time at full valee. © By imponing
CHamonds in. the roogh we save the

s you middlemen’s profits. I
vour dealer can duphcate at our '|'.l:i.l.'n
the diamond you choose, we will take
i1 back and refand your money, Our
Mustrated Catalopue is rich in diamond
information. Werite for number 3

 ESTABLISHED 1843

-J. M. LYON & CO.

T1=-T3 Nassau Si., New York

Fleaae Wendion Populgr Moechanics
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Engineers’ Descriptive Chart

by
Joseph 5. Branch, B, §

ol T

I ] 'r.:l;.___f- | BY

Steam Boiler.”

mant of the Fleam Belber, esch printed =

Generator.”

This ehari condaing § £0is ghowing tha 8
Size of each chart 20x28 inchea.

{se Sdudents, Engindesm, Electricians
Charts for Schocls, Ordes by Numbss,

Entire Set of Three Charts, §

Bound in one volame Gx 9

“Stationary En g&

by Jeseph G, Branch, B.

Vel 1L ““Steam Engines, Heativg and
ol III. *'El:r;mﬂﬁ[ech:nica[ ekri
Turbines," $2.50.

The Complete Set—Three

Answern asked b
Ihustratioee — 51 Pages of Akhabatica
Pages of Index to Contents — % Pages of
= &1 Chaptera — 11 Pages of Indsz 5

Ay of the sbeve Besks and Charls seed pasime

Publishers,
166 Adams 5t., =

Easy to Learn
Engineering and Electricity

5 handsomely

printed in THREE COLORS

» M. E.

Gl €e .‘;‘-:.zﬂ T4 |
QSl:-nEﬂi I!-E"""" ln F-;'I-t'lf\ {S |

o) ofthe STERM BOILER, (5

< OTEAM ENGINE
( and ELECTRICGENERATOR

b |-I

JosSEPH G BRANCH _ﬂ_l
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THE WING FPIANO—FOR 40 YEARS A STANDARD FIANO

WING PIANOS

Ask a Hearing—

A Competitive Hearing;,
—S5ide by Side,—
and-=Nothing More!

You are ALL (ONFUSED

about Pianos ?
Each is Claimed to be Best,

Yet you find the Majority far from Good

For the above reasons we send
All Wing Pianos on Trial

W buy for each piano & Railroad ticket and send cne
of any style ko you—freely and free—BECAUSE you
have an ear for music—you know what pleaszes your ear
—and e know that the WING PIANO pimply over-
flows with musls,

The Wing Tone

ig go gweet and deep I i2 in o eleze of ife orn.
sands of enstomers yearly weite and tell us 2o,

As a result of 40 years of study cur larger sized pianos
are made to produce a maximum of resonance and depth
of tone. Now in this respect we will freely match them
ngainst the wsual horizontal grands or any piano ab teles
the price wa charge.

Tenz of thousands of WING PIANCE have been
ghipped on trial to homes from Maine to California,
Mtf]mrrhaaed after trial ;

The WING PIAND was establizhed & years after the
Civil War (1868) and has made s vast snecess,

Thou-

You Need These Books
THEY ARE FREE.

We send two good boaoks—not mere catalognes, One
Iihe Beak of Complete Information Aboor Planas" |2 o
oomplets Reference Hook on the Flano aubiject, Technical
descriptions—hait it plain lngnnee—illustrates how all
planes are made—History of the Piano with large Lithe

raphed pictares of 108 models of WING PIANOS—rif-
erence botwenn exoellent materinls and Inbor and cheap
substitntes.—HRevenls agenta” methodds, ete. An extrn
large nod very handsomely illustrated book of 182 poges,
Instractive to every member of the houschaold,

THE WING PIAND is broadly guaranteed in
writing for 12 years.

Write for the books and Wing Catnlogue at onee oF fill
in the Couwpen. Cut or tear L oaf and mail b vs now
while von think of it {and while yon have the conponk
Fon will = wnder no obligations whatever,

WING & SON,
Wing Bailding, 361-355 W. 13th 5., New York

=\

e —— e

We refuse to sell through dealers.

THEIR PROFITS would raise the price of the
WING PIANGO beyeisd the reach of many hotise-
holds. Buy without the denlers® profits!

There is aeffs fir e .;tq;.l:.-il' pitker before the
piang is gent or when it is received. Yoo areander
no more abligation 1o keep the piapo than §f yon
wers examining it at our factory. We pay the
freight bavk if not accepted,

You Save from $75 to $200

when vou by g WING PLANO: for yon boy direct
—absalutely.—Yon pay the cost ol building 11 with
only ope moderate profic ndded. "|‘-'J:|-rn you buy
from a store or ng‘enlﬂﬂ&u pay FW&'II'I:!I':I:—:JIE
Krafe ..:M.I"s-i‘:.'nfit and the rent—and store eaxs.
penises—besides,

With raronds everywhere—and business of all
kinds done by mail—the piapo dealer or agent is
now wrmecssrery.  Thess piono apents ask and
got as much grofit on thelr chenp planos ns oo the
stansdnrd bich grade ones.—A& the chenp Rind cost
less than half, they “talk up"” and push the cheap
poanea—but often call them high grade,

41,000 American Homes

hawve been made bappy in the uee of the WING
FIAWO, Theynre recommended by Governors,
Music Tenchors, Tudpes, Lunxzurious City
Hatels, prominent Orchestra Leadera, QOur
catnlogue gives pames and oddresses.

The Instrumental Altachment

Iz added to certain stvles wden or-
deved, It reprodaced alimost 1o pefe
fection the tones of the Harp,
dither.Banjo,Gualtar and Mando-
lim, It saves wear, and prolongs
the life of the pinno, =
usoal playing of the k-_-t-a
operated the Instrumenta
Attachment,

Very Easy
Paymenis
Accepted
and old pianos

and orzans
taken im

fine

plefe  Infpma

;'/."P"uru:ls.N * Stary
and catelngoe, Al

cost or ohligafan an
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1l

Do You Wear Glasses ?
Does Your Wife, Mother, Sister?

Perhaps you know, then, how irritating it is to
find that the little screws have become loose, also
how wvery often this happens. Here are several
little tools for quickly and
effectively attending to such
sy cases, made especially for that

== purpose:

] No. 556 Serew Driver for Eye Glasses is made in two pieces
and screwed together, telescoping the blade when not in use.
Nickel plated. Price, 15 cents.

No. 558 is threaded on the end
opposite the blade. This may be
reversed and screwed into the part

' - :
A lre.—'l THEE STRAELTT £o
el ATHEL SEIEE R A

with the ring, thereby making a W
longer handle. Nickel plated. =l

Price 20 cents,

No. 554 is made with a chuck to hold the blade firmly in a
split socket when in use. The blade is removed by slightly
loosening the chuck, then reversed and inserted into the
socket nearly full length
% and held safely by tight-
/ ening the chuck. Nickel
plated. Price 25 cents.

Carry one in your pocket, on your key-ring or watch chain.
Either style mailed on receipt of price.

Ask for Complete Catalog Mo. 17AP of Fine Tools

The L. S. Starrett Co.

Athol, Massachusetts, U. S. A.

Plegse Henbion FPopulor Mechondos

a1
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Fmd.ﬁﬂﬂ !n-_ppcr.f t.ir- cl'nu:h. M
1 orgy b hod dissavered.  Paday Enowledgse _
taing tsat has bean going (o waste since the wirld began.  Lgnorance

alwa '='II|,,'|"|' 1-..:-5-I L|||.-| selire: _||'|..|-=|~-.'--"
) Ekﬂrmuul is !fu. greafeal power i fhe werld foday, In sixty vears i has revolutionized the warlds
Imdissities, Tt poasosses gatold pshas ||l|||.- iad alfers unegualled epporiunitics {1 Ll Ban whoe kbows ow to

apply it. Yoo can learn evervehing that is koown aboat i from the

Cyclopedia of Applied / Electricity

JUST OFF THE PRESS—NEW 6:VO LUME EDITION

3,000 pages, Tx 10 inches, bound in half Hed Maracca,

Edu-v_v Iﬂ.ﬂi has been caralully edited, revised, and broaght up to date, 508 pages have

na n":

This iz tha Tatost, i 1t o mmink "|"'||1 authpritative electiical wirk puablished, . It covers the whole fokl
|_|[ apgelied  efeciricity in such a simple, strdghtiorwand praciEcal way tl it any ope sl dodeeat n«l
it, It illestrates every pobiil by spsocial de '1|I|..\, diagram, or pidogriph. It will give yow, inoa few hoars
|_|r R lJ'Hd'_l.l, a knowledge ol Lt |r__..:, tlat you couwld ot get by weeks of upaddod edlort, . 1t is an
invaluable ready i hereno, always on the Boot 0 Answer questicns.  Practical problems afier overy s
fion to fest I:I.ul reader’s Enowlodge—valuzble tabibes, for mulas—fully indos

HALF PRICE FOR 30 DAYS

fixr P!‘m’.‘l“ﬂﬁ' 0. Sent FREE. oxfitess prepaid oo
22 within five davs aml 22 a month until you have paid
At onr cxpensn. We emplay no agents to anmoy you.

the Subjects Treated
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1'1||'-|'||:| , b= Pivwa
tereating Carraenk ’]
_|‘|I|- raoling Carrent Goene
chrannus Motor, 'I|' d1ic i '|1 T,
Transfofiner, Kotary Canverter,
Toguency Changer, -l- - I-.'.:-
I"il’.lll'.—llu sl |r|||I-I| aETLei ke,
ines. Exchanges, Comman
BattirySystdems |::||-. sration.
Maintenar e — A utematis
‘Tilepkicns ireless
Telephony — Tala-
: pll.:-n::] i Frofecs
- tiom — ’.‘I-I-.ul:p

Special Tnfroductary Price ST18.00. Regu
recobisl ol coupoin. I you want the bocks, pay us
the special price of $18.00: atherwise roturn them

— Some of
o |:.:-'||'|| nte ol

ri r

irLog

Fia.d ofbererins | wi
By yus o sered becEla b

- T P SASITILIEIT

T ||-|| I|.-|

IhD'"q_"' -uh: Arhlrems. s e s d R s g
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e

and How Not to Do It

EAD this from n recent letbery—

“1 tried all the differont kipds of vamish stains,
and ofl stains with yarpish finish, but the eifoct
wind mddy,

I tried =moveral wood staios and foapd that they woold
mub off vnless 1 gave them o wox findsh and then they
e T llrﬂ' e Tive Tiatih i ~with Prepared

ased yvour Dhye finis TOALT
Wax and waz gurprised ned delighted with the resilis, Al
the beauty of the wood was brought oot and your Wax
gavae it & beantiful soft tooe, 80 differeat from the harsh
efect varnlsh glves,™

And now read thiz from a recent number of the
American Carpenter and Builder:—

“'..Mlhﬂu{lh preal elaima  ate made
by varpish mapufncturers for  thelr
floor varoizhes, it may be  truthially
said that none of them will stand the
kA usspe of walking of them withouk
soomer orf loter maor white. As was
very pertinently sald by o vareinh mann-
fincturer, spenking on the subject of seraiibed fioors at &
master palnters’ conventon, “floor rarrisher are mof
o b poar e om,' PY

These matters are easily explained—

Stain and varnish, shellac, hard oil and similar peep-
aratlons cannat sink into the grain of wood becauss
they are too “thick™ to penetrate  the porées—so the
wond ig tlmpfr gtined eer af coafea’—=thus the Eﬂaﬂ.hg.
instead of bringing oul the beauey of the wood In tha
grain, &ddes it and makes It look flat and muddy—and,
as the coating s only on the sarface, every scratch
faind scrape and blaw makes a ]:i.g'hl _~|;|.1|.'ll.—|‘.1|E -
colored wood shows throagh the coating.

Now Johnson's Wood Idyes are dyer—not mere
& tains,

Johnzon's Wood Dyves do not coat over the woad—
they cofor it (Lo any desired shade) because they are
go prepared that they pemetrads the iéonr—tlma they de=
velop and accentuata the beantiful graln of the wood,

t iz why they give an wneqoaled richness and

depth of permanent tone and a perfectly even texture
which will not rub of,

‘g:g one can secure the best results with Johoson's
W Diyos and you can ensily keep all d'yn-ur wood-
‘n"l:rr]'!, furniture and fAoors in perizct condition by aps
p]yilg Johnson's Prepared Wax with a cloth right over
the Dye or any other Gnish.

Johnson's Prepared Wax gives a rich, subdued,
lustrous and nndurJnE surface which cannot be
duced by any other Anish, and, unlike shellag, hard
oilorvarnish, it does not ghaw heel marks or scratches
—"it s made 1o be walked on"'—and
aat on—rubbing only gives it 8 fneg
polish,

John=on's Wood Finishes are not
new preparaticns.

We studied them out years ago in
order to be able fo preserve and
hrinﬁ out the natural beaoty of the Bne hardwood
flooring which we make and ship all over the world.

You see wa had an object in secking out the wery
bast finish for oot wood that could pnnsih]_lr b made,

BMow you can profit by our solf-interest.

For your nama and address on a Fnr-tn!wu will send
you, with our compliments, a very handzome and in-
teresting 4%-page illustrated baok, "The Proper Treat-
ment for Floors, Woodwork and Furniture.™

This ook tella you indetall the easlest nod most ecos
pdmical way to have 4 handsoma hama, You can do all tha
waork yourself and the expensa is trifling.

Jiast gendd ug your name and address on o postal mow.

8. C. JOHNSON & SON, Statlon PAS Rﬂ-cln;.Wh.
" The Wood Findihing Authorilies”

Jolmsnn s Wood Dyes for the artisils colofng of wosds (1§ shades), Bld
Jehmoncs Propamid, Wi, 10 and $5-cint packages 1ad largs size cass,
Edll.lt-j'llldﬂ.l 'T:Hrlh T

Please Menfion Popular Mechanics
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“Want’™ and “For Sale’* Ads, § cenis per wwﬂ.. payable
iz sdvance. To insure ads imgerted wnder prnﬁ
vlapsifisd head in the Juna @5us, . Bt reach this
mot later than May 1.

AUTOMOBILES

AUTOMOBILE SCHML—Chicags Schesl of Motoring:
the orgioal setemoblle sebool im Clicage.  Foar bosdeed
and By gradiates he past ¥eaf, o whom we fefer tugdn
request,  Autoimmobile cwpers, prospective buyers apd young
mven waBting 10 beteme ezpert chaullears will save o great
denl of mosey and o lot of wWoory by stwdying the mech-
ILI|HI:IJ|. l:uru and repalr of gasollne poiomobiles o our shop,

where all Eu.ru- are ogEn B3 you can Bes how  they ane
made, nnd they operate. Ve give thorough and prac-
theal  ipstroetion.  Competemt  chooffeurs  supplisd.  Ad

dresa Chlengo Schood of Motoring, Dept Bo, LEE Walnsk
Ave., UChicspa, 110,

FORD RUNABOUT OWNERE.—You can make o baml-
“Randeter’” of your &ar with oor rembbe sent nmd
trank, zla#d froit, Ill'P-' fenders with Bfags bBound ronning
boprds, folding b, dnsh," ete,  Bend for eatn-
Jogue.  Avold spriug I".I'allh Chrder @row &l BRve  monny,
Anto Behullding Co.. Chieoge, 101

REBTILD zour enr Inte ""Genfleman's Hogdeler” We
maoke Intest style loods, radintors, tamks, femders. bl
dnshe=s."" ginee froote, rumble esats and  Lromks,  ete,
Twenty per eent saved. Your old ear re-deslpned free.
Hoodl and dash ontilts for 8 amd S Foed, Lulllll.ur: nnid
Wintom In stock. Stote voor oeeils for catalogoe.  Auto
Frebuiliing (o., Chicago, TIE

ATTOMOBILE BARGATNG:

Wi can save yon from one

humdred e fOve Dasdeed dellars eo o slightly usel oe
pecond-band Autognoldle, OriE assoclisienl |2 (b laEgest il
our prices Ehe lowest. Complets =t peailed  feee,  The
Hiarin Compnny, 10841000 Mpin e, at St Paol 8, Dl
Talop, M. ¥.

ATTTOMOBILE Owmners, Operntors, Repalrmen,  Ykpow
whot to de aid hosw o da 01" Explaboed in ““Haonsn's
Proctleal &ito Beok.”  Priee, E200, poedipald.  Speclmeia
prprs free.  Audel Co., & Fifith Ave.. Mew York,

ar wlill e=x :

AUTOMORILE—Complete Tess power, BA5;
Clarleaton-Kannwha,

change for melorcyele,. B, E. Andre,
LE

2

FOR BALE=ATFTO RUNATOUT fn pood ranning lln'll'r_.

3000 TO 10,000 YEARLY easlly made In real estais
tuelness; no capital ceqalred: we will teach you (he buosl-
mean by EI:IHI] appalnt you :I|s'|l|i-|3'|-.|. ropecreniaiive of leadlng
rienl estate colkpany, Hsg w yaii feadily salable pioper-
tles, oooperate with and aselal you fo :.H.'rula.u-rut BUCEEES;
valegbde Faak  free,  Address The Cress Company, 1221
FHeaper Blok, Chicago, See displary sd of this frm an
page 136,

HTART A MAIL-MHDER RUSBINESE of ¥oir own. bat
nil wWEil @ Cheap (eiek of movelty, [ made E500000 in
five years and began small. 1 will slow oo how fo store
right. Send for my free oklet today.  Hescock, Bax
G2, Lockport, M. X.

 BTART A WHOLESALE POST CARD BUSINESS,

peait -

able, Few dollarg needed. Wreite for foee book, “How 1o
Meke Momey With Foest Cards™ Sianley Mnpgan Ok,
24 Vernone Ave., UChicEgo.

“"l'LI-T.-'Jl- BEAVINGE [n 234 pmounts will poy you H':-._ yearly
If Enwvested lhere. Hesl Estote Becurdty. 5o [l HEmiid,
Home Bldg., Cleveland, Ohio '

PATENTS FOR SALE

FATENTE—II. W. T. Jenner, |
ehanical e«xper], M8 F Strest, 'I-'rulhlu;lml i, C.; estab-
Hehed 18581 [ make free examipation and reporct if potent
1'-|1rl '!IHc' had apd exactily how much 8 will cost. Sepd for
ciFcnlar,

PATENTS=—Th+ Popoler Bechanies Fetent Burean meo
derg elbclent service. Followlog leteer ke daged May 25,
KT =

Dear Birs:

mient attorner amd me-

Piepsr nllow me to ecknowledge the receipt
of yours of the 1dth, the oficils]l notbee of the allowance of
my applieation for patent om Paper CHps. [ wishk 1o “"L
1 am highly gestificd with ke ¢fMedionr mapnes o whie
ro have atfemled to my Imjerest In thls maitter, aml that
the drawlngs aml speciicatiops were far ahead of myr ex-
pectalbong, acd that if I ever have any otber work. 1 wish
Faik oo it boeg toe remaln, respectfolly Fours, Joho 18
ATEEF, 450 Maln St Conpeawt, T

Write for free booklet, “Whnt o Invent.*”
alar Mechanbes Patent DBurensua,
S

FibH HALE—Matept No,

Adiresa Pop
1860 Washingtom St., Chi

TEOS2G, for oon-loossning Al

usedl one season, photo §f Inferested, 31500 Warren J. koan-cuiting of schesors. ':'._H_" Teeita, _I'_J:ED'"'"' Fa. _

Banmspn, Lock Haven, Fa fit'll F.;.I.E—fa.'ll."rnl:luu nmil  gelfebming  hlnge  wihthont

FOR BALE—AT 'IH-Tmﬂm:-ngnr antmobdls at a W I-:I.|IE- ppElng=. als mdary movement for wopsh machine, can bee

F . . applied to cdher mochinery: will sell separate 1 desipad,

itl:nr .“"']urlt‘tl far parileulars o Clins, Hebuerne, Elllﬂllil For Tllll'ihll'l' D\.I.rllli":.l1lll'ul.l"1-l welte ok .I_.llelm & .IH:-IIIIH

i . —— foo., Hork Islapd, TH.
108 ALBANY RUNAROGIUT for snle. New I.ﬂ.l—,-;nllq grice,
Am baylnp (eoring car.  Addeess Lock Box 234, Borth-
wilbe, K. X. FPATENT ATTORMNEYE

AUTO GUPPLIES MASON, FENWICE & LAWRENCE, Wushington, D. C.,

vElallished 47 wears.  llostrated Booklet free.  ighest

GLARR FRONT for all card. Get prices helfore ordering. referemees, Terma ioderate.  Inlelligent serviee,  Be care-

Catnlogoe on reguest, H, B, Hoss, [T 8, Haleted 8., ful In slectiBg an aliofney, Iwo't be mlsled by free

"hibcapm.
BTEAM AUTOMOBILE FARTS.

what you want mosi. J. L. Loecas, 2 Fox
L.

Hemil for lisis, amd tell
., Hridgeport,

MOTORCYCLES

COLUMRBIA MOTORCYCLE,
died, sacrifles for elghty-Qve,
B Hendbey. Wolootiville, Tnd. .

FOR SALE—Twa |I||||.'l.ll Moioecyeles, with new |':. & 1.
plees:  lafe moidels abd ko foe conditlon.  Wrelle fse paie:
gienlars. Renmer Hepalr Coo New MEdwor, Md.

ke mow: oEl twa hisn-
1 huy Phonogranl Fecords.

BUSINESS OPPORTUMNITIES

CARH for your Bualness of real estate—no matier where
Ferom B you want te buy, sell of ¢xchange any kind of
liasi eas u{rfu'n:qﬂ_l,' anywhere, at any price, nddress Frank
. Chlewelnnd, 1908 Adape Espress Buolllisg. Thicagoe, T10L

HAFE EXPERT—Frank E. Nelson. ﬂ:l.‘-:l'llll%. 0f  Tepakr-
ing. in the Somth. 1427 Franklin 8t Tampa.

DON'T BLAVE FORE OTHERS, Heap the bencdts for
vureelf. Fortunes made operating antomatle penoy welgh-
nz machines. Our ssile speaks your welglt.  Write for
Tnlklng Seals elecular. The United Yending Moshine Coo.

e Caxton Bldg,, Clevelasd, @, S
IR TOLH TOWHN, or

BEFEN A MIERED T
travel ond do the work, and make Crom £ fo 525 dselly.
WE TEACH and frist yom. 10 hEings 02-page bBooklet
and full partleolass: none withooi: eBo e for Idlees

Hullingee's Mirror Behood, Frameesvllle, Ind.

d]

BUESINESS CARDE

EVERY ENGINE worka bwlier when packed with ‘“En-
roks Packing.” Your dealer will fornish It

MONEY, TIME, THOMBLE, WORRY pnaranteed sovel
by my experlenced practiesl en for prospective bullders
betore drmwing foal plons.  Address Stune, Hox 3040, North
ville, M. ¥.

HAHRHDENIN{G TOUL FJEII]. (0] I.:ll..IIIII.II:I.ﬂ temper, Tl
fongh Inside. 1= an Art cosily lenrmed. Enormous stremgih.
Cracking, Warping or Burning Impossible. Endorsed by all
Expeete, HBoeoklet frec.  King Sapply Co., Hogers Park,
Chicngm

MACHINERY FOR SALE

FORE SALE—Gasoline Engines for antomobile, smarine and
etatlomary work;: alse casflogs and a few secoml-haml en-
ﬂmhl:\lpl-".lppl}'. with stampe, B W. Richasd=on, H.
il B '

FOR BALE-—Emglne lathe, swinpgs 815 Im., takes 25 in.
between contees.  Complete with foll set change pesrs to
nt mll sieq theende, 3 6o 40 In: peies omly 843560, Ad-
dress L. F. Ommmes & Sons, Albentown, Pa.

Firt BALE—Complete seis of casting for opposed motors
er 4-eylindor woetleal, waler oF alr-conled. Compet Motor
Works, 47-4% Cagal B21.. Chlcago, T

Plegas Mentéon Popular Meohandes
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PFUMPE! Of Every Description-—Sultable for Home and
Factory wse.  llustrated Catslogoe Free. H. B Trotman,
111 M. Thinl B, Philadeiphls, Po.

ADVERTIBING SECTION

TELEFHONER AND PARTY at sacrifice prlees; 3z5 self
fuking Printing D'ress, and $17.00 worth type, $10000
Murray E. .'A!Illu. Delaware, Ok,

FOH BALE-—BHest olr or woter-oosded eongines, 1§ to
nhp. for any porpese.  Horton Aodel Works, J'.l'etmdl. ﬁllnh.

FOoR SALE—Siover Maries Eoglne, -I llp.. I-EJII{H'-'-
Hefreshiment ‘Tent, new, 9389, 12 on, B W l.. Biroek,
Wankon, lovwa.

—— —

FOoR BALE—A YW-bBp. Elecirfe Motor :In aul::.l l.l:lu.q]illl:lu.
whll sell for $15.040.  J. E Hamiley, ilwk Cliy E"u]ls N. Y.

FOk BALE—ne J"Hl;r- M., & B, lt'ﬁulrrn eaglee, ons
27x42 Eclipse soparaior 'nll.ll fepder, Blowser apl welgber
ptisched, one d-roll MeCormick  busker  shnedider wlth
blower.  All Im gpesd ronmiog onder. O B, Lyons, GG
B, Uenter 5t, Springield, Ohloo

A& MONEY- ;'.l.!l.h]-:]t. Bakery epd Confectbnery. Clly
two thoussnd popalatles, Grathet Oo., Ane Arbor Bellrosd.
Dodng fen to dwelye (hoasapd dollars sononlly,  Owner
made more monmey i glx months than En all BE 1i6e, bog
mnsl retlrn with bis slek wife on farm. Has good baker,
Expemsad amall.  Price, 360k  Write Edward Hererling,
Dk, l._1 217 Moeir Bi.. Hng:lu.i.w & e

S e o e —

EIL AC}I.'“H-!.!II!T]'{]‘\H AND \\'WD“D“T\J"-G BHOP, lown
of 1,200, medra tools eod power.  Two fires, pod Atock,
]'_-lu:; 42, Tlyeapr, Nioh.

FOUKTAIN PENS—A geoulne Eagle Fonmfaln Pen eom-
b, postpold, for 20 cents silver, Hegnlar R1.00  pm.
3, F. Hiephenson, 23 Vanee Awve,, Momphls, T"IIE

necpmorles  for

; - . ! FOR BALE—Castings. blueprints s
Cytiters B prien b’ Nortem Mowe Ca¢  Eusolibe ‘mofors.  Twenty sizes: buill your ows motor.
Co,, Detrodf, Mich ' : Try our high-speed propeller.  Glant Motor O, Newark,

FilE SALE-=1%-bp. bicycle engine ecastings, cheap. DRAWINGE AND INSTRUCTIONE FOL 8" waler motar,
i';ﬁl:m- 1I|n|l;I tieres,  Creibield Motor Works, 225 Third 8o, =ne (eobnd, Adiress, Hox 05, St Cotharines, Ont.

A, '

Filt SALE—11"
A poils, BIRG0; 4% colls, §2500,
E, Wond 2, Decatur, IIL

FOIHE HALE=—=8S:hp. Climsx Engine in fise order.
Carty, Afhlon, MEh,

spark colls, EV.00; 2% colls, 1S

Ilineds Codl Coo, 1708

J. He

(DRSO N HIGHS"TENHLIN MAGNETO, frst class shape.
For antamohils engine. Have mo use for same, Fiest
elhierk for Sy geta f.  Haorry Lo Wilson, Fostorla, Ohlo,

bore, d-im, 3

Furlt SALE—{asollne motor-opposed erlinder;
piroice, d-in.;  double spork oodl and spark plogs; Hl:l.'l.H.,l
takes (6. Photo oml description for stamp.  W. W. Csr-
Ik, Morgsn, Aina.

Finle SALE—O-hp. Foos gas eoploe; wsed bot Mttle;
been thorocoghly overhanled by the makers, Wh.ll.t]':i
tpilenl Co., Colombus, Ohbba,

'hl.:

MANUFACTURING MACHINERY

BFECIAL MACHINERY DIIESIHINED--=Your ldess devel-
oped, drawings mode,  DBox 1204, Paterson, N, J.

JAWE BUILDY all Rimids speclal machisery, Bodels, dies,
experimental work, Thoroaghly eguipped o tar oat work
o #hort nellee At Feasonable <harge, Bend drawings foc
eatimaies o coniRacis,  Prompt atientios (o ingquicles,
Parichester Machine Works, Partchestes, N. ¥,

RIFE AUTOMATIC HY¥DEAULIC AN, Pumps wales
by waterpower. No ptientiom; no expense; 2 feet fall ele-
vales waler 00 feet, ete, Guarsptesl,  Catalogue free.
Hife Tam ., 2]"“ 1 Trinliy Hulilding, New York Chy.

WE WANT fur noufacturing, «des, stomplng, =plo-
nlng, ecnsting, pintlog: have speciel facilities for msaom-
facturing patemt arcticles, specin]l machioery, tools. Do
mptsl work in nll its beemches. Lot us dﬂr.']-un- yoar den;
get anr estimnte; If mads in metn]l we maks 16 Nn-
Lominl Hlu.u:upd:ﬁ' & Elee. Wocks, 157-161 JYeffersom 5t

B

Chicsgo. ploy nd om p. 108,
FOR SALE
FOR BALE or exchonpe, ooe 10-hp. gas englne, cost
B4k one Bo:light 110-volt dyoamo, cost T oome Ewko

mehifle rapning pesr, cost £,
TColambua, hin,

].!‘l.HT.'l."-lS—E-nI'u axira pln money with pooltry,
plamp for clrealar, Sehelghts, Japanese, Coehins,
A, A, Fean Co.. Box 67, Delavan, Wis,

FOk BALE—E hf. :lunllm: r11|z;|.11r. z I:.p. wertleal lhun
boiber, Ellding fear tronsmisston. Gresbsm Aatoe Co, 601
Mupdison Bt Chicago, T

FIFTY &STEAM ALTLO ENUINES. 3“- to PO.000 each,
Bend for Lst No, 10, J, L. Locas, 2 Fox 8t., Bridgepoct,
D,

COFYRIGHTED BiriK on Mol Under, 30 cents,
Palmland, $i 7th B, Brooklyn, N, Y.

FOL SALE—7x7 wall tent, $5050; pyrography ountfit, $1;
Sx2l Hrownbe camern and developing machine, §1.75;
Hex electrie maotor, 65e:  elecirle Nashillghe, Toc; phomo-
graph with 8§ B O [D]llrI:IMH t':"Hni'Il'r nmrﬂn M H, & A
single 12.gnuge shotgpun, £ patierns tor 12t
lannch, BY. Wil exchompe hu |=-'_-c'|u foantalia foF Edlson
Geny phosograph. Cosslas Hocner, DBelghton, Tad,

Filt SALE—0-hp. Gasoline Englne moEnted IJ-I:I HlHl-

Wheeksd Trock, Maogneto anid Batterbes. New amid EI'
fect comdifion, Bargaln. Lock Hox v Dﬂu'rl-n:. Ol

Americsn Publishing Co.,

Bemd 2o
(Zames,

Emil

FOlk SALE—Lasg Focens Centory diramd Camera, Gx7.
Cpae amd foir Boldess. A Nee 1 condiclon.  Coss $05.
Wrlte for particulars,  Arthar Histehlnsoi, 'I'Ii'-l'nll-l'i-._‘_ﬁ!ﬂl_-

FORk SALE—Rluoeprints and Ipaifacilops foF maklog &
Inrge box kite fo varcy wp wires for sepding wireleas
mr:llu..m:'l Easily mmmde by noyone.  Priee, S conts,
. A, Corwin, Box 468, Eiverbesd, L. L

TFOE SALE—Hlacksmith shop, Boods, l]'l'l-fusl'lf.. bars, O
fyve lols, Work for dwoe men. DPrice, $100600k Peter Eart-
mer, Hewae, Mich,

FUH BALE—Laumdey, dalng Trom 830 1o £500 per weel.
Loested o Meres], Cal.  Bolbdipg, laod and hosisess all
for E0.00HL  Muost sell becouse of 111 bealth, J. . Allisom,
Mereed, O

BLACEEZMITIHING and woamlworklng shop dodng hasiness
of aboat 5000 annusily In tewn of 5,500, Modern equlp-
ment with power. DBox 42, Ulysses, Nels,

FOR BALE—Without regard @0 cost, as T must have
maney ““to maks the mare go.' A quantlty of watehes,
elocks, jewelry nnd optlca]l moterlal, aml somee Goods,  Look
sharp!  Somebody will get a bargaln. 8, Lawtonm, SHF
B L|.r1.l1.||.|.wl:H:I|l. Tola, lKan.

FOR SALE OR LEARE—The Woterloo smd Cedar Falle
Brick ©o, Degand G all brelek mode.  FPor partieolars
pidress §I. Joooh Pleifer, care Waierloo and Cedar Falls
Hrick Co., Cedar Falls, Towa,

BE SAVED §§ MADE IN ORAZTNG-0M or mew castings.
[I.H.I;-Imn Stecl, Heonze, Copper or Kirass, New Process Brazsin
Qo B1.05 per b, Chercy Hest Weldlng Compoand,

jﬂ,‘ '|:|:||]_||, exirk po te ALl Eompands guarsntessd,
Eﬁrmmdmﬂmwuml{!u..hﬁl.ﬁ.ﬂ:rrlwqIh-'trl'ﬂt. beh.

SALE OR EXCHANGE

FOR BALE (kK EE.L'H.';K(’-’]:—UIII:' JE Havage

EimE
Bige with Cafaract Tool Ces telescope alght, aml Helowd-
img Toul. Wil sell or trade fof emall screw-cuitleg
Inthe. L. D. sbady, Lerned, Kan.

FiR BALE Ok EXCHARGE—Ome i-horsepower dias Em-

e & Epmof Conn Saxopbone; two Corgels,
« poie Barpes Laihe, 11xdl.  Want Sterio
Camera, Typewriter, Molosoyele, or whnt have youd
Haunghey, Camden, Allch.

FEW ITHACA HAMMEHRLESS BHOTGUN, 12 4. A, to
exchamge for 20 0 F-The dynemo, or 3g-hp, 220-moli moLor.
Harrey L. Wihson, Fesitoria, (b,

FOit HALE OR TRADE—One .30 Fancy Sperilag W‘ﬂ'
chestor Repeating Hide, 4 model, witk Nerner peepsl
In ap] orider. Also pomnplefe Eodak  owtde, Adxd. !II
trade wiih hp. Indinn Motorcgebe,  Address G, T. Joho-
won, Ban Blmom, Arle.

PLUMBERS' BUPPLIEB

m

SAVE YOI 25 do 00 per oent,
ul

Momplete Lne un-l.b-ilﬂ!
lmmbing and steam
Enr_ ml;il#'lnﬁl.m. John lllu.rl.llu,

whaleanle to the EEHN
tirove avenis, Chicago.

1 cenfnry mt 4543
LAUNGCH AMD STEAMBOAT MACHINERY

BAFE AXD SURE, therefore MOT geoline. Eeomombeal and
Jong-lverl, thmeiore ST EAM. H::-tm complicated or nlrm-hl.n.
Trallt 1 geidar 1o meet condidons, logen free, Marine Tron
Works, N. Halsted Statlon,

Please Mention Populer Meohamion



POFULAR MECHANICS

BLAGKEMITHE
p———————————————

GOOD BLAODESMITHS are scarce aod bat few sarming the
trade.  And the smith eames fest of ol professbons oF
trades. The smlth mmst make ithe tools Srse for all, from
the sargeom to the safe blower, by using Top's Treslise
o ew Ehewls, explodnlng hew (o work theay, wlth 70 new
eilanls for working all diibeulc jobs, Tea fecosipin for
making yong own componsids for welling difereot kinds
af Ateel &bl Thermite wolillng fully  exsplakied: also
two eolorsl el femperlsg cbacte,  Chart A explaies ail
mwoawepling and bacidesing; Chort B explains both scleniific

il pludm tempering te & standard. Al the obove for
2100, Valuably eswples free. W. A Toy., Sidney, (hio,
WANTED
BOYS, If rou ape interestel i mechanics, elecirleier,
wte., semd 2 r oA Fear's sbacripilon e YThe  Inger
mutlnal Youth,"” Alpha ol O, Teepl. kK, Chlesgo, DL
WANTED—Why pay Mg prles to have yoar machioe

work alog ¥ New Phlla-

Wi will do It for 35 1".|— I,
delphls Macking Co,

Now Philodelphda, Ok,

v, Dl sl prEllexs for old Bhip-
M. DMekdsm, Narcooasss, Flo.

WaANTED 1T MANUFACTURE small artleles, In an
qEnniily, for elecirleal or meshanbesl parpased.  Low eall-
igate Aubimliisd apdl work puaaranteed,  Solideess . WL
Andein, Bloomdekl, X, T,

WANTED—Seroll
mum, DTomms lathe, J.

UNCLE =AM wanis 10,060 Rallway Ball Clevhs,
Carcles= nenl Clerks, lmmedianely,  Salacy, £1,060H,
ndvonce byen. |'!'\.|||||i:|r||||f|||-c prverywhere,  pEm Coam o
edaeatlen  Sintoleg .I‘rFJIH'l'I”Il n Erea optlE  apgointed.
Frouklin Instiisge ]Il'pl. BY, Docheater, N X,

NDRAFTEMEN with

iCdEr fo Envest whil gorvhe,  Obewi-
inpil Enginewring .'I.nl ||.-|'-_l.r Hise :I-:!:I- Clewnlas], GOhio,
WANTED Tor KNOW the |||l||.|-|-:-| :|I" nlr, ﬁqntuu Lllu|:u|:|-|:||:
Applr dmmaslarely, 2, B, Laogiv, 175 21 Domiolgoe 51,
MEombresl, I (k. Capsds,

Chiy
[EETRITH

FOSTTIONS in New York, Chlcego sl twelve other greet
bradscontors, Tar Englnes s Treultsinem, Chem ist=, Bookkveepers
frnd Raly El&ﬂlllﬂ.?l_lll&f-’h ik Trss, "l Taeafay, ].[Hl'.lﬂ'\ﬂl.l-ﬁ-.
S Frogdway, No X, or WD Bartfond Bidg ., Chicaga,

AGENTS WANTED

ADVERTIEING SBOTION 25

PERSONALD If you nre an ngeot, ®send oe rour nome
on B selfaddressdsd smmmpod envelops anid you will hear
af sonsrlbing o your advantage, Addeess BHarvey . (inoss,
Fauniainville, Pa.

AGENTE WANTELD,

“Evlls of the Ldgnor Traillc” are
tloe Lalest Post Cands, They sell In Inrge ouanilifes 0
every lempietance ceganlEation, chorel, minister, ofc.  Rig
mieney for igen ofF Woinen, Haisples, e, Partloulars Free,
Fantus Co., 341 Dearborm B, Chleage.

SALESMAN for woor Scate for remeckabie foel and
labwr-gavlng deyviee for hollers selling for §30.  (ppec 20000
im ig=E o the Unkbed Brates and CoEadn.  Alss hardwses
pplesimng 1o &l s8 =kl lHew oor wonderiul newly potenteid
et Fevel,  Diagdand Power Specialiy Co., Dpceadt, Migls,

AGENTR—Tenchors, stadenis, the ciance of pour 1ife-
1hme. Shoes for  fotlrons,  keyless  doorlock,  Wilsons
fastener, all fopl =ellers, Five dollars dally nnd exgjensed
pasily muade, DPegin st osdee, Spare those valaabbe, They
are winmers;  wvou can't Jose.  [Informnatbon feee.  Dexter
Bupply o, 304 Dearhorn @i, Chicogo.

WANTED—Agemts, machinlsts, toolmakers, draftsmemn,
alientlon! New aed revised cditlon Ssundera” “*Heod Book
uf Peactical Mechalis™ now cekily. Machimlal seys, “Can"t

ret aluu!: wilheal |1 " Best I the land, Shop kKinks,
piecield  froin  wotebooks, rmales, formuolas, most colBplae
reference tables, tough problnms fAgured by elmple arlth-
metle.  Volaable Informatin  condensed im pocket  aige,
Price, postpald., $1.06, eloili;  §1.26.  lenther 'lrrllh IiE
Agente make big profts.  Send for MHst of books.

st 4t., Bosdom, Masa.

Saumilers, 214 Pure

AGENTE OAN MAEKE §10 PER DAY selllng our bur-
plabied gpold and s=lver letiers for oflee windows, Slocs
fromgs and glass signe.  Apyone can apply these letters

[ Ea]luwjuui flreetions ment with aneh order. ‘rige fop
oiufF B-page lllastcated cleenlar. 3. H. Pacrish & Co.,-Clack
and Adans Htu Chbeego.
Wi D."'I"!-"l!l—'ﬁllll"l'l.ﬂﬂlcﬂ to ®l]l oire fne lipe of Catlpera ond
Il'uil:I"!l_'; Qo pay. Addfess E. G, Bmlth o, Colom
s, Ph.

hu'I.L.}.hul"': WANTED—Musr he experiepesd  sellln
power tegmsmitting, mill snid factory sapplies. Eulu:riI B
pommisslom,. Give nze, experlencs and ceference.
Orommsrs & Sona, Aleniewn, Fa,

AGENTA—E20 A WHEEK EASILY MADE sebllng ope 14
new  Eulemfed prteles. Each ome n neceesfty 30 every
womnn and o rophil sller. Mo scheme.  Sample free 19
lostbers, A0 M, Young & o, 208 IHowlamd Bldp., Chi-
R,

—

2100 FEE MONTH BALARY—FPald w“tlirep Emergeiio
man 1o esch county W pepregent Hardware |

fEbel Insleesd. Fxpeness wmoney in advanee
by Hoaze, H-T, Chilcags,

MANUFACTURE

T Coloms

IT YOUERMELF=RBErillbnt, self-2hindng

s pollsh,  Ageate eell 10 for pou;  §lg Eoper im 8
Ieeedpt, 25 cents  (sblvers: “oaf @od"" A, O, Trtler.
Hasin, Wyo. (Agenis pleass welie, )

AGENTE WANTED to represeni fkls composy  fn eyary
town, Large percentoge poid.  Tecoms Mwslen] Compung,
Eln st =1, Chileags, TR

——

Bl VALUE PREMITM PACKAGE—A Nitle af everys

thilpg: bonanes  for  agents)  enterlsfpiog, amodng,  de-
Hghtiul, Instruetlve,  Worlh 85 gefes 10v. A B. Harnett,
Eenxvilie, Inwws.

AGENTE=Omr Patent Aeetrlene Table Liomp emtshinee

Gl atherd.  Water, tha omly I|l|1|h| used, peucrniea fhe
gns.  Ahzolutely eafe.  Deseriptlon free,  Sun By Lasp
Lo, Htewdrt Bldg.. Hroandway, Neg '!|_|.r|-;,

AGENTE--Flve years" pxifoansive sples of onr self prnerat-

Ingr s burners  for keessene lomps fells ks noerins;
brifliant waelelit;  liheral fodiesments;  informotios  ree,
Fastern e Light Co,, 250 Froeadwsy, Xew York.

ALENTS. for waniderful otk puller, net o sepewe:
every by pewls,  Doconse go hand  pulling 15 Secesasey
fing oll hofiles;  send fof cfreplars:  plated samgples, 85,
e, Howlex, 1584 Leopard 8., Mew York.

WANTED—Ha=tllng =ide ne agents, :\ilr]!l g engloeers®

trade;  FRE00 snd up mwle per meeth in o comnissines,
W, Manrcer & Cio, Soail Feedd, Tral

.'l.i“E*-.TF MONET-MARER—&:11 the “Eunreka Thor Knob
Atenisd.  New bropse metal, aayone eanp put on.
T nEeney amil Rsmple. F. B, Black o, Kansna

ke
"F||'||l-'
Clry, Moo

WANTED —Engineers, Flremen, Elecirlelan=, Bechanles,
eie,  New 2hopage pamphlet comtalning questbms asked by
examlaing baardas sent fren o reqacst,  Adidress deo. AL
Firller Bk O, <0 WL IETI] Flam, Hi. Look, Mis,
Eataldkehial 1870

AGENTE make 2INLE peg momil a:lling wordesfal solf-
shrpenlng  patenied] selgsors and cotlery, V. B, 6 |rl||||_-E
anld 22 palre o 3 hemes, made $105 TIIIL eam e 11,
shivee yom,  Froe oaifit. % Thomae Mg, Co, 14T L 31..
Darton, Ohls

a—

AGENTE— E'I{Hllléﬂts fmimilh #&lllng wonderfal T-pleco

kitchen set. pworn statement of £12 dail pn:\d11.'
exclozive  terrifory. Owsifdc free. [N Thomme M [T
182 L &1, Daytom, Chio.

T'.'.JLZ‘:TE]'I—PJ.r-:l'Iﬂl' ageEln 10 handde sow, high grade,
lip-t-daie artiebes; ]|u:|ll||||||ir mpellers o all Bomes e,
wtures, phaps; 235 o #10 1'|=l.'|} mianranteed,  DPromodlon e
aprml,  I®, Thomns Mg, g2 L. 81, Daybon, i,

PICTURES AND POSTCARDS

BTEREGR METCARDE—The latest aml T,  Bomphes
for o dime,  W. Lo Moblillen, Osloroe, Kan.

POST CARDE.  Semnl 25 coptd In etampe for  thirty
heanwidful cards. Pletorie]l, art, comle. pretty girls eie.
Oeleg nny amouant for 1400 cents up. Bnvenie Card Co.,

Thevar, M. .
FOET CARDM while wou wali, TLearm fo makes fhem,
Blg grodite,  Process chaspsst, fastesi, simplest anil on-

tlrely mew.  Wrelte for porticidars,  Acme Podt-Caed Coms

parys AModlng, Ohle

OIET
for 20 oenis.

TARDE frops e oml mlnes,
Tiwmmnns & Cie, Jackson,

umidergroend. Bix
I b,

Megse Wemtion Popuime Wechamior
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FOFULAR MECHANICS

ADVERTISING SECTION

LUBRICANTS

MUSIC
POPCLAR MITEIC:  Deesming, Schoodl Days, Chereone,
Sntlsthed.  Iola, Starlight Walle, Cavallleria Tastlcapa,

Aleditntbon, Valse Bleae, Curly. Mersy Widow Walte, Villa,
Fifteen oents pach, elght for 1000, Apenis  wanbed,
Tacoina Musie anpmu. Mo M1 W, 11sth Mt Chlenge, 110

METALLIC PACKING

AWAIN METALLIC PACKING for Platen Hods asd Yolve

dtems.  Steam—Adr—Ammonis.  Packed perfectly.  Dar-
ihle, e@ertive. Hwaie Labrleator Companpy, 260 E, Lake
Hi., Chicaga.

WATERPROOFING AND FIREPROOFING

IF IXTERESTEF in plans aml syslegms for an'lnlll; all
#lFaciuee: safe from  dompoess sl Sre. oread CWaler-
proating amil Fleeproodng,”' the only menthly om these sl
jevis.  Ooe dollsr per year. Samples, 10 cenis  each,
Whoicrprooing & Firepeooding Ce, 65 Newberry Bug.,
Dwetrolt, Mich,

EDUCATIONAL AND INBTRUCTION

ARE YOO MARKING less than $126-050 momihly?  Ale-

chamleal and  Structural Deowing taught by  engloeers,
Gradiates in demoml. Low toitien, focluding free Bookas,
drawlng iesiromenis, ete. Wrlte for catalogue. ColombBla

Cor reapanleiem "lrhlml Direzel BEidp.. lullﬂdllllhll .

SLULY ELECE WRICITY AT HUME—A& I.'ﬂl.ll.l.'||:|I|'."I:i|' elecirbeal
ponrEe nb Bolee, contpining S0-page detnil hook, Z0page
texi-book, DIHF cupefiments amd over DHE pileoes o AjfREa-

tus. Price, complete, voly §hikh  Cotalogue “PY" explalng
tils pnd oiber remarkohby offers.  Thomas B By, Johi, 543
Nimth Ave.. New York.

LUBRICANTS, asbestos, graphite and mlea capdles for
toose pulleys apd shafrings; eo drip; oo dirl; ecooosboal
Swnln Labricator Co., 280 E, Lake Bt., Chicago,

CEMENT

TF YO0 WANT the beat nformatios
concrete  constFictlon, sabacribe  fof Conciele,  leading
ceipent  and  emoerete monthly.  Sample copy, 10 cents.
Conerete, LG Newherry Hldg., Dwetrodt, Bleh.

v wmend i

LAND FOR BALE

MARYLAND, VIRGINIA FALRME—Magnificent Coloakul
PR, Calabogue, Soul, Washington, I C.

SULTHWEST MISSOUTRTI BARGATNS—ENHE, #aeh down,
wlill huwy o smoll farm, Farmsm of =0 sless, from 350 fo
1. peres, well Improves] farme,  Terme 6 #nit.  Have
several nlee $kacee (eacts, lmproved, foc $506 ap; 80 acres,
froom E10400 wp: 180 peres, 1,200 ap. Wrlte for de-
periptive bBooklet, It will interest yon.  Vietor Wm. BEeltz

Henliy Lo, 5t James, bloo - -
LAND FOR SALE-—<The placss to boy 'nlmul u|||j 0
land 1= nroond Mimneols, Kswn, Prices range from £16 o

D

: Fopere,  Noo ogafler iovesiment offered today.
Al

Jomes
Cov, MiEnmneola, Kan.

MISCGELLANEQUG

NEGATIVES MADE from objects or coples, Sx7 size, D00,
useful for ndvertleing nnd Llestrating purposecs,  Poeiralis
eopbed on post cerds, dbc per dox. Worounig & Kohlos,
Dept. O, Box 672, Hortford, Conmn.

BANUFACTIIRE FOUNTAIN FENE—-Na

machineEy  aF

— - wEjErkenee  Pegiieed. Marerlal for 100 jwas costs Sle
MOKEY IN NOVELTIES—Our advertisers and readers Yo pasily sell for 25¢ to $1.00 eachk, Tl MsrEy - malker
nre bookipg for good new poveltdes to pat on the mwarket. 1 moml complels plape amd Iestrocrions for &1.00, G, A,
They have mopey for the right doventoss oo utility. Shambean, 2418 N, Beventh B 21, Joseph, Mo
amaeement anid odvertislng noveltles. What bave wou got
that's goml} Haoncly this fleld throungh ““The Novelty BEAT AUTIHMOBILE COMVENIEXCE In the market:

wwn, " 1T1-F Washington 5t., Chicsgo. Trisl 3 months Iarge pooili;  Investizate today. Omtarle  Novelty O,
=5 ernes Laikewood, M. J.

FAn0L00 MONTHLY easlly made fitting ereglasees. Short, BOYE!  Powerful water wmaoior, Mo exposse.  Flans
.tjhmnuﬁlu |:-.-r»urﬂﬂlih mnﬂi‘ Easily I-urm-'ll}._ Diuluum:-l tI1*I_|§ and instruetbong, Dhe, M, Wopden, Fort Wayme, 1.
emand for optlciass,  We start Fou.  Free “Bookle T MM MARING FSAHF [0 BHLAND weekly @ o, evenings.
tells bow. Natkmal Opileal Collage, RL_ Lom - Homest, dignidi< hasiopes  peoposition,  easlly handls] by

AUTOMOBILE DRIVERS earn £4 1o 88 p Jay., Yel can moyone.  No molldafder scheme. Partlcabams, Se: worth
Tearn this professbom at bome by my oorredpindence conras, 000 o any live persa. Have nething e a1l poi.  Hox

whicrh B2 srnt te yom by mall; yon Besd oot give up yoor

pregent positlon. Hooklet with full deseription and  fn-
strmetions malled  free. J. J. Evaps, presbdemt, 1601
HEroadway, New York.

BOOKSE AND PERIODICALS

LET THE EXGINE do ibe work., Our pew biok
how to convert rouf buggEy or oowild wagon l@le a bEtor
eaf, of youar bike Into o metorercle, mrslerate  cost.
Mapy mechonbes bulld thelr own wotor.  DPrice per copr,

pasipald, 26 cents in voln, Stanley Bhaw, Golesbarz. Kon.
GET A GOVERNMENT POSITION—Oor book fully is-

strocis bow. Fallare if studied jm l'|;|l-l'\I Aildress Framk
H. Pecgambe, Publlsker, Whitellsh « Milwankes, Wis,

IF 1Imra I'Hl'!]Ell\—!d.lL'L"uDH]ﬂ. CAn :'upnl_r Ir—I'I-:-mg-ul;!h-
wnd Forelgn poblicatlons of every descriptbon—Fia ps—rend:
Ing amd eesltatlen 'hmh:n—l.'u‘l.mlilf Joarnals supplicd by

mall. *“Catalegne P, M. sent free,”’  Chas, MacDonald, 53
Washington &b, f".‘llﬂ.p\ﬂ M.
ELECTHICIAN AND MECHAMIC—The best practienl

mismthly mngnzine for all inderesied
mechamlaal waork, IMitratod woarkime dlrectiona for holld-
Ing dypamod, msofors, gassline engines, wireless lelegraphy,
eleciroplating. electrien] wirlng, moechaplenl drawing, uslag
touls, fourniture  comstruetlon,  photography, &l kinde of
meshnnbesl worlke,  One dollar rearly: =inple copy ten conts,
F. B. Froprie. 1115 Beapcon Ballding, Bostom, Mass,

Fiilk 2alF Ok EXCHANGE—Camplets I, 43, 8. ooarse
of Poattern  Mnoking, Boeluding 6 bound wolumes;  cost
EaR Mk, wlll eell for 2400080  Also pew Vietor Talking
Mpchine. large Bower borf, &iid twenly-fouf 10-1n, Resonls
for FOT.00; aeat 240000, B, M, Brandl, 281 B, Third 2i..
Tromtom, Tk

ENGINEERS-—~The pew revised editbom of
Emglisesera™ Hanid Boak.
of [ eeinta. Be qulek.
Elm &t., Leading, Pa.

in eloctrlelty  smd

the Moldern
A B2 G0 Boeok by mall on recelpt
Adidress, W. H. Ermentrout. Gid

L., Wateefoeil, N,

hiaE"'i"'l[ ICAL GUODE ar hall pelen,
Horold Dwvcker, La Forte, [mil.

ELECTERIC HCARF IR |I11II Ha=hlight,
Cotalogue fres.  J. J. Deek, Toleda, tehio,

CHEMO GAR LIGHTERSE—Izuites gan In=lantly—Cheinleal
does §E. Iostructboms, ten cemts  {=ilver).  Sguare  deal.
H. Sommerer, 1555 N, Sartaln 8t Phllndelphis,. s

EVERYRODY 18 INTERERTED jn Eoouse's great pad-
lock secrsl, How he opsps them withomt Kers, &l
podlock release kpown, used by all handeof moglcians, 50
pemts, prepadd. W Koouse, D610 Elghth Ave.. Altoons,
Fa.

CAUCHHD  (the =toff that maked peopbes snecse),
postpadl,.  Ewiog's, 180 Thalcher Place. De.ator, [L

MODET FLYING MACHINE—HRalld a Ayving machipe for
e cept thot wEll 0y,  Trecilms, Ten eenls (e AlampE),
g, I_'r!|11.l"|'.'r|| |'. 0, Box G641, Schepecindy, W, T,

E USERS—Alee High Efieleney  Hurners—
mare Hght, protdt and datiElnellon,  Bamples fress i dAiealers
only, i Faor hssse  lkghitling exclusblvelyi.  Ameclean Lava
Purner Co, Chat tamaga, Toon.

I TEACTE

Bend Tor odblogie,

complete, S1L00,

13,

C PESMANEHIF by mail, iy my bw method,
I ¢an make an expert of you,  Wrlte for  particulars,
L. A Whitnwire., Weat Lilerty, Iomwn.

ATRSENIT—Tlow 1o Build one at small ooet, WE carry
o persom uot excesliog 14606 16, Compledes st of Wosprints
mnd  Instruoctione =ent upon reeeipl of o000 Dox 108,
layton, {ihio

MAKE YOUR OWX FURMNITURE fron our full slze
patterns. Mew plan.  Blmple and easy.  Bend (em eenis

for sample paitern of Beokrack o Capdlestbok and 11his-

froted enfalogae showing olher phieda.  The Hoise Figil-
gare  Patterm Co., 20018 First Natleoal Bank  Buollling,
Birminghnm. Aln,

TMECHANIOAL DIEAWINGE prepared, Wil ealal
developing Ideas, Borketly I":Illlﬂlpjl"'ﬂjth..l- 0. I. ﬂﬁfﬁl%l

Exchange Bldg,, Chiswe, T

Plegse Wenlion Populdr Wechanios



FOFULAR MECHANICS ADVERTIEING EECTION a7

MAKE a Teat londicator. ﬂll.l.l-l:lﬂﬂl. {0 apd par-

tlenlars, lﬂcm Watbervlie ¥.

capreity, J the thing £or i'i”II et F Vi atten:
tr. Just o private owoer. F, ¥o=

bach, 2 Wishington Bool., Chicago, ILL

Hﬂm CELL. Doa't thiw Ei‘ﬂj‘h FomE old dey hatterles.
Mew Cell i1s & preparntion whi potitlvelr renews |:|I."5
battesles at a cost of 2 cents each,  Trial package an
cu la g, ll:h:. Aillams Elecirlenl Coo, Iepl. I 8., Ke-
wanee, 111inals,

GH“HEEEHLL ARTIET. 1 draw pletures for ofhees;

ot for you¥ Send your idess to be lestrated,  Ne
m It nutrnul:l:l.m:l avld Byersom Morford, Buckbey,

W.l']"l,.."l! FOBR Fit ECHANICE  Leniler sicap wiith
a fine #oliil nickelodd emblem ut yomr trade atiachsd, Em-
mem 2 a miniptore tool, nmd may be ussl ns oa chaln

chorm. DPrice, 25 -teu:a. peEtpald.  Agents wanied in every
factory, for catalog.  Nollennl Selling Co.,  Alben-
townm, Pu.

ENGINEELS, ELECTRICIANS, Ma # ot duperintend-
enig=—Ldd you ever iry B ol sommeihing En your lioe of
work nnd get stwek; then ait ap laie llI: mnkght, &
books, deis, ete.. trying 1.-|.| kol the informatbm tlet wonkd
FIL van rlght, mnd o bed] no wiser?  Next day eay,
‘1 wonider wlo oon rull,:l.llu: e oii thks #abject?’  IF
g semil me twe dollare, 1 owill glve you ihe esiees] i6-

matlon ecorrectly, and writtem o plain bagguage, v
skpdched B0 that yon ean understoml it Am canfident
I can u'up;ﬂr your wapts, Glve me & telal, I you think
you 51 your mamey's wordl, I owill  pefund 0t
rampily. M ress Geo, W, Rlchardaos, M. F,, ZIE1 W,

th Place, Uhlesgs, 1L

ETEEL GASOLINE RUENEHRE (New), l4-In. sl LH-In.,

wnch. Beod for M=t Moo 8 10 L, Lucas, Noo 2 Fox

. EBridgeport,

THEY WOREK WHILE YOI SLEEP., Talkisg SHcales.
o They Bpeak Yoo Welght,""  The Invention of The cen-
fnry. Fortunes have beeh malde operating sutomatls welgh-
Ing machines. Write o nited] Vesding Machime
Co., 08 Caxton Bldg., Cleve nuﬂ. LLETEEN

WHY NOT BTART a husimess of your own with small
capltal seil work for yourself? DProchure of buosimess op-
portunlties free,  Adidreas B. W. Oetwald, Box 116, Hay-
grld, Colo,

BODRKEEFEHRE AND OFFICE MEN—AMake your wark

easier, Particolars oo oegoest. Address LW Ostwald,
Hox 106G, Bayfeld, Colo, —

FOR SALE—A pgood shooting, 12-pa., $0-in. donble-
barcel. hammericss shotgum, o8 geml ops new, with eole
]&l.lher case;  BI5 fakes I Tra J. Willlams, Columboe,

in.

FOk EALFE—I1 ¢ombinatkn Androe tanpdem  bievele, In
extre pood eomilitlon;  F12 fakes it.  Im J. LIl inrms,
Columbius, [

FOE 2ALE—8tock of guns, tools apd wmachinery, in the
best town kn Eangas, aed dedng o flme business; established
187 Address J, A, Stafond, Wichite, Kou.

DY MAMO—E0-Jight, $00; 125-light. $00.  Roex 141,
sl

Trew,

Fiﬁ ELLI—EBTLEEE RO L] tli placed oo
i'l.ﬁurlu.lhn':lr.ﬂl.hnlt- l;ul‘!:?‘.iliu'r; in L'Im .-.Et mll. for
travalars; aoap for nis, (=1 poat-
" Hooaier 00y, Indian q'nﬁll.nn.
LE—fmall printing press = type. 0. W.

mmm -drh'a (rdent;

mm—rmumm TOOLE. Ealesman's ssmplen
nl.' hlﬁr opde; mever Used; fse coodition; -
Bold singly GF as & whole.  Write Tor
L. F. l]l:uml:uzﬂ & Sone, Allentowno, .

sparker, lke now, $156, and 1508

will trade for matorescele, with dif-

Mercill Mether, 615 Fowler 2t., “'liﬂhﬂ.l. lowa.

FiHE S[SALE O«K TI-I..lIJH For  antoneahifle orF Jaml, o

standanl drilling g for all E:- ar waler wells; e
Zh-hp, traciba engine, W, 1dwin, Delavan, 111,

FLATRE GREOWS whel 0Wr v.icuum UCap B mseil a few
mioutes dafly, H'am': an G days’ I‘HEB irial, ar our e£-
penEe, Mo r]-t'i‘.'l:rl.-r:llf Laps hllllﬂ_frllll:r.
dandul. A nuul!lJ. bring= ilustrated boo Modern
Vocaum Cap Co., S61 Bacelay . Demver, Uolo.

FiIR BALE—Formula for making soap paete; b=ais BHL]
for cemoving dirt or prense from the honds; 2Z5¢ silver.
IMiepee, Box 2, 1lion, '

PIIUTU-EHLLHE'I.HU LANTERN — EBurke & Jdanses
“lieal,”*  For enlarging, reducl.n:. making lantern silies,
OF use 88 stersopiicon, Eli:hi-ll:l eomlensers, Conglels
et Tl il - |_H:r-v|.-|' LI (TR 110 welte,  Any ToEm
af JI.IHI itny ke usel. ﬂmdltiﬂ.ﬂ. ﬁ.h.e mew,  Coad gh0; will
well for %25, 10, B, Steger. Douglus, Arizodn.

OFFER FEW SMITH PREMIER TYPEWHRITERYE, {on-
aithon aidl Appeafance per I'EH.NH.'S edili, Trlal HIII-I:IFHI
Executor, Dox 105, Waterford, MN. Y.

CIGAR BANIE—Impariel dleect fron El.l-l'-:l Enlll.'el:l-'
diferont from  Awerican hamds; 5000 "l mow,
wigmpssd with real gelid, heaontibally tl'ﬂl'lfﬂ Hapaples, 14k
eenia, or 40 cenl® per boondred (oo l]l.liﬂll-tl.:t"]. groi e .
foelading illusimied atalog om professbonal plate mokiog.
dirder Euiel:. Notlonnl Helllng Co,, Alemtown, Pa.

FUHNKITUHRE "LRLAL —Lingranterd  the best  for  wll
Kinil2 of Furpltore, Plamnos, ele, Cosfz 100 0 make ane
el Recwipt sl FoE 25, Yaoier mingey back LT @org
=alivfacraory, Address, A, O, Wagner, Cellaa, OhEo,

MECHANICE, MAKE YiOOIE OWX S0AF., Foarmalea, One
alellak, - Mo wiaieps,  Adideesa, John Kmigog, Wareen, Pa.

TEMPEHR YOUR OWXN TOURLE by no easy way. Anyone
et B0 I, Henil 205 for Plain Eakes o M. K. BEleloe,
Uhlbeaga, Ohlo

10,0660 Ol CUPHE, 2 cents cuch, 8 Bnmples, T comts, [t
v, Himmps taken. Luraz, Hridgeport., Conm,

WANTED — Becond-hond  shaper nml  siorsge  batters.
Alse smoll dynomo. 85 K., WKowie 5, Box 0, Mi. Car-
mel, 110

MUEL I'L?I'IZHI_‘I MAUHIMES, Hmild a Oyipg machipe
for o cent  that

will ']i r-lil'l?'l:”lhl!. tep  cepld | e
slampE).  J. Crawlond, 1% Fox 641, Bchensctady, N. Y.

DREDGING FOR GOLIL  Hafe, sound, profitable dreedg-
Ing Taasipi=s,  Large screage, rlch In goll, Arsures heayy
dividends, ®lock ow 15 conls,  Write for bsoklet,  West-
erm_told Dredlng Company, Mosmie Temple. Deover, Colo

BIAGIE AUTOMATIC FISH HOOE eatebs aml holds the
gamest dsh, You can laod them every flme. A very allghe
wibhile at the balt apd som have the fish. i1l ot brenk
ar weakem froim bopg ueape.  Twentr-five cemts oodm or

wianepd,  EHig catalogue frep. Brown & Co., 033 Tenth
Birest, N, E.. Washington, D.

gEND 12 CENTS for hoelt, net and washer table with
alrfll glzges aml spes-ds. H. H. Bowman. Fresland, Md.

ference,

(ray, Gresnfeld, Mass

HARTHITHG, TEX.—Engine,
gale, Address Barber Lumber

20-hp., eenter crank, for

BUILD YOUER MFTOR apd save money, Complofe safa
af castimgs wlth deawin Threes-hip,  slatloaney, 4B,
marlne, G-bp, antonahble, 2evele, Trlee, Elghtorn Dollars,
Elmplex Malor Mg, Oo,. Dox &, Newburph, N, ¥.

TELECTRIC WHISTLES _Mc, poatpall; worth §1. Chier
quickly. Carl Harteell. 205 Herr S0, Harsisborg, Pa.

CAGENTE WANTED—A 8200 Fountalu Pen for 4%e; 14k:
tiold Plated Pem, Rubber Barrel, ete.  Address Waterso
Pro Co., h'enl:cln. Upper Falls, bass.

FURNITURE POLISH—Contnime mothlng Infurlons 19 the
l;uﬂ.t fnishes, nnd does not leave p wtbeky pusface,  Nolh-

Eerter on the mecket pt =emt for 07iy cenla.
IE'I.I'QI‘-H. A. T. Younglowe, 415 hl!u!l:l Bt Pearia, TI0,

TFoR 2ALE— 0 6-hp,, | H—l‘_Jn engine and boller, enmplets ;
fine condition. Wanled hip. HIHI'H englee amd BTew
eutting Inthe. La Plata Elect. L. Co,. La Plata, Mo,
I YOU WANT te e a Leader, buy a REFERHEEE
SPECIAL 2Z-frele marime gasoline engine, 4-hp., &t

r. p. m. Beversible gear, cleeulating pump, doabie ofling
pystem, jump epark lgnltleom, Awszillary alr valve.

.ﬁ:_g'.l.nu nlone, of 1':|:l1.u:|.|IHE wijulpEnent.

tomie for = ne 13 & ark, and
1.“ EIJPEHE‘IIT‘ H.ﬂ.ﬂHE‘["EI wllr frrnlzh 1t. o hrushes
or commutator, mo moving wire;  starlts the engies on the

first turm over modl rates in slther direciion.
r thnt & ECAT CORRECTOR will
ﬂ:,l.r!i_u'rm gtornge batterlep from AR Alleraating corrent.
A mecent stamp wll'l brlug full partbonlars Rupracht
Elestrical Company, T ar Awe., Olevelaml, 0.
BALE OR R]’I:!:Eu.h‘ﬂ[:—nil'ur first-class Inthe, new
twn-nrllnd mir-cooledd sutonsobile rupabout.  Louls’ Obo-
bams, Ft 'W'u.:l:u:. Imd,

BLACHINISTSE, TARE XOTICE, Puoarchnss <asiings a6l
Blaepeints of Bigh grade gasollne motor, of world-while
repitalbon and start a profitable business.  Write today,
F. P Coorad, 242 Freeport 8t., Horrison #q., Hostea,

GUARARIELD FOLRMULA fur umlocking paillocks, 2an,
Tnexpensive method. Mo stamps. A J. Lew, Oshorne. Kam,

LIGHT TOURING CAR. Iktachable fopnean, Complats
pgmipment. Fipe conditbon. Pries, $7500M.  Write for foll
nartienlare. J. 5. Waklman, lshpeming, Mich.

DHY HATTERIES —meke them yoursell. Complete diree-
1iend, e gllwer.  Fox 2806, Delea, Ooldi.

CASH for marlee motor, 2-evlindder, mot over rhp. Ko
I.'HIEE'”I'H'I.I B mEanma, B, M, Pwitle, Wihlson, N, ¥.

FUMEM LAY — Bechnrring Dry  Hatteries.  Aluenlnwen
Aoliler, Hemewing 0ld Files, Sllver '[-'Ilqtl.np: Flnkd. HIH?
Imitetion Ckold and How to Eich S nll for e
AMeCoy & COn., BEamlagky, Ohlo

CARBPENTERE AND OGTHERE handy with tool= can make
EMLiHF n dny casily moking ImEnla Ovep=,  Cooka withs
ant fael; 6009 prof@t.  Send 2060 for Bleeprint aml oo
letn  Instroctloms. O, B, Wilbar, 52 ellimgtan  8r.,
taife.

GABILINE ENRGINEE—marie, 13 tr 24
pnoranteed. 1 to 4 erlinders,  Priees rlghi.
wante, Mason Englne Works, Mt. Carmel,

For additional classifled ndvertisements, ses back pajges.
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The Man Who Gets

the Fat Pay-Envelope

The fellow who pets the fat pay-envelope i3 the one who does the directing,

who understands s work hecause he's frajned.

T'o learn how you can acquire this training, how you can advance, how your can
direct, how yor can earn more money, how yeu can forever leave behind you the
army of underpaid men, how you can become an expert in your chozen line of work
—all without leaving home or losing a day’s pay, and without having 1o buy a single

book, mark the attached coupon and
mail it to the International Correspon-
dence Schools. Do it sew while your
ambition prompts you.
aend no money—io And out costs you
nothing—ihe marking of the coupon dogs not
bind you. “T'heonly reguirement is the abil-
ity to read and write. Now, isn't that easy?
A few years apo vou couldn't get this infor-
mation and advice for any amount of money
—00W 108 yourts Tor the mere asking.
Dhuring Febrouary 676 men wolun-
F.Effrf TEpOTIE hig]l.l,':r pay and
promotion asadirect resule
of I C. 8. tmining. There’sa
:imilar record every month,
YOU join these men, Be
el mian that directs, Youor
career is in your own hands,
Lead off strong by markin
and mailing the coupon NOW,

The
Business
of This Place

is fo
Raise Salaries

International Gorrespondence Schools,
Besx BT RBORANTON, I"A.

how

I Flesep expinla, witheul Inriber obligataon o 0¥ part,
J ean quuiily for a larges #nlhr¥in the proai-
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German Military Folding Boats

CANVAS FOLDING BOATS
ACROSS

TO TRANSPORT ARMIES
RIVERS

Probably one of the most important
amd  interesting  inventions recently
added to the equipment of the German
army iz a eanvas folding boat, the
skeleton of which is formed of ecavalry
lances, From 12 to 16 lances are neces-
sary to make one boat, and three or
Four more are used as oars. The lat-
ter are made by fastening pieces of
wood, eovered with oileloth, to the
ends. The task of putting the boats
together is so simple that six men ecan
complete the feat in 4 minutes. - A
water-tight =aileloth iz stretched on the
lances and tied in place,

The lances are, of course, carried by
the cavalry regiments in the German
army, not as skeletons for boats, but as
weapons of warfare. The canvas ia
folded into small, light bundles, and
earried on the horses’ backs behind the
saddles. The boats have a wonderful
eapacity when their lightness is taken
into consideration. Hach will carry 16
goldierz with eguipments, or 2 tone of
anything compact enough to be placed
in them. The possibilities of the boats
geem to be endlezs. By placing two of
them together and running boards
acroes, horses and field guns can be
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transported over marrow but otherwise
unsurpassable waterways. By forming
a long chain of them and proceeding in
the same mwanner a bridge iz made on
which almost an entire army can be
transported across a river. Airtight
compartments prevent the boats from
sinking in case the saileloth 1s per-
forated by bullets from the enemy’s
ZUnE,

The boats are not to be confounded
in any way with the steel pontoons
which form part of the equipment of
all modern armies. Their disadvan-
tages are obvious, as they require spe-
cial wagons and horzez to transporl
them from one point to another, and
are subject to the conditions of the
country over which the armies are pass-
ing. The canvas boats can be used af
any point accessible to saddle horses,
which is practically evervwhere, while
wooded or rocky lands, and the ahb-
senee of roads, necessitates great hard-
ghipz and losz of valuable time i gei-
ting the steel pontoons to the position
degired.

Az in evervthing coneerning the el-
ficiency of the German army, the Kaiser
has taken a personal interest in the
tests with these boats, and has given
orders to econtinue experimentz.  The
arrangement by which the lances are
s quickly put together to form the
skeleton frames has pot been fully ex-
plained, as the army officials wish to
keep it secret {0 a certain oxtent.

— e —
KNITS BIG FLAG FOR
THE NAVY

While lving on a eot in the hospital
at Tacoma, Wazh., L. I. Martin, who
had hiz legs broken in 22 places in a
street car aceident, knitted a mammoth
American flag in red, white and blue
varn, which he intends to present to
Admiral Evans while the fleet is at San
Francieeo. He was taught knitting
while living on a farm many years ago.

The naval Imspt{'ul =11||:| “Reliel” was
put in commission at the Mare Island
Navy Yard on February 1.

TTFETI I C T I T g i ra i

HIGHEST
CONCRETE
POLE IN
THE WORLD

Thiz rein-
foreed con-
crete pole,
towering  its
frail looking

enk 150 ft.
into the air,
ig the highest
in the world,
and was built
horizontally
on the ground
and erected in
one pieee. In-
gtead of be-
ing  frail, it
weighs 45
tonz and tap-
erz from 31
in. at the baze
to 10 in. at
the top. 1Its
gelting base is
10 ft. square
and 10 ft
deep. The
pole iz one of
two erected to
carry tele-
phone  wires
over the zhip
canal at St
Catharines,

Ont.

PEEMITS
FOR USE OF
ALCOHOL

e

Manufac-
turer:s  using
lese than 50
gal. of com-
pletely denat-
ured  alechol
per month are
not  required
to secure a
permit. Those
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using more than that amount per
month must secore a permit from the
collector of internal revenue of the diz-
trict in which the business 12 located.
e
COMBINED MOVING PICTURE
AND TALKING MACHINE

A deviee, which is practically noth-
ing more than a combination of the
graphophone horn now in uze amd a

Pictures and Music

projecting lantern with moving picture
rolls, has been invented for the pur-
pose of giving the thousands of owners
of talking-machines the added pleas-
ure of having their records illostrated
with appropriate scenes, or views of
the singers and monologue  artista
themselves,  DPictures and music are

~81

turned on simultaneously and work to-
gether, the piclures being projected
through the zame horn that projects
the sound.

The device can be quickly connected
to any make of talking-machine by the
simple turning of a serew, The lan-
tern, fitted with a Welshach light, is
then attached to a gas jet, a sheet is
hung across one side of a room, and
evervthing is ready to commence opera-
tiomn.

BRIDGE BUILT BY NATIVES OF
BURMA

The most important and longest of
the many bridges constructed in build-
ing the 121-mile extension of the Bur-
ma railways, which brings the seaport
of Maulmain into direct connection
with Rangoon, the capital of Southern
Burma, is the one over the Sittang
river.

Its total length is 1,560 ft., and it
is eomposed of 11 spans of steel 160 ft.
long, supported on pairs of cast-iron
cylinders, each 10 fi. in diameter and
filled with eoncrete. Thesze cylinders
were floated down the river into posi-
tion and sunk according to the usual
method in India, which iz to dredge
out the earth from inside the eylinder

e i
WA AR LAY =
~u .. ™

] AFAVAYATASS

Mew Bridge Linking Capilal of Southern Bourma with Port of Maulmain
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and to allow it to sink with its own
weight, The eylinders are built up as
their bottoms sink into the bed of the
river, and then are filled with concrete.

The whole of the labor of the engi-
neering work was done by men known
as Bombay Khallassies (sailors). They
are experts at any work involving the
use of ropes and pulleys in dangerous
positions. The riveting was done by
natives imported from India.

&
il

PICTURE OF FALLING CHURCH
TOWER

The illustration shows the wreckin
of the Lutheran church at Butler, In
The building was erected in 1860 and,
having been condemned as unsafe, was
torn down to make place for a new one.

PFPOPULAR MECHANICS

The photograph is somewhat unusual,

camera having caught the falling
tower after it had been well started on
ita fall—Photo by C. A, Newman,

o A —

LONDON'S FIRE DEPARTMENT
IN THE MAKING

Not long B.Eﬂ Americans spoke of the
English fire-fighting brigades with de-
rision, and many stories were told of
the elaborate toiletz necessary, and the
proverbial slowness of even the com-
panies of the big metropolitan cities in
responding to an alarm.  Such slow-
ness hag not been evident for some
time, 1f 1t ever did exizt, and if the fire-
men always look natty and immacnlate
it iz because of the elaborate toilets
made after and not before the fire, To-
day London's fire-fighters are on a par
with the best in the world, and far in
advance in more than one feature.

An aspirant for the positon of fire-
man has not only to gualify in muscu-
lar, but in mental and moral ftness
for duty, and, as a probationer, under-
go a three months' course of study be-
fore acceptance. This instruction, al-
though partially theoretical, is chiefly
outdoors and severely practical. At the
headquarters station even the older fire-
men can be seen at any time of the
day gravely scaling the headquarters
buildings, laborionzly trundling fire es-
capes, directing streams of water into
an improvised cistern, practicing life-
saving by carrying companions off im-
aginary flaming windows, and jumping
from third-story windows into tar-
paulin sheets,

Among the more recent additions fo
the fire-fighting appliances are the mo-
tor-driven fire-escape standards, en-
gines, and ladder trucks, and the smoke
helmet, with its connecting air-tubes
and bellows. This somewhat resembles
the helmet of a driver and three men
are neceszary for each equipment. One

2 his way through the smoke, pro-
Etl:i the hehnl!t.g while the uec?mﬂ
handles hig air-tubes from the outside,
and the third works the bellows,
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Tha Tralning of a London Fireman
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FORCING A PREMATURE OPEN-
ING OF PINE CONES

In raising millions of trees for plant-

ing on the mountains of southern Clali-

fornia the government experts have

Flva Acres of Pine Cones

been confronted by some peculiar prob-
lems.  Among these is the opening of
the cones of certain speciez of pine fo
obtain the FIEEﬂ! One in particular,
the “knob cone,” will not open for a

bundred vears after maturity under
normal eonditions. They grow from
the frunks instead of the pendant
branches and are frequently almost cov-
ered by the growing bark hefore their
opening time comes. These are placed
in an oven and heated for davs. Ordi-
nary conifers are opened hy the sun,
the experte having hit upon the expedi-

POPULAR MECHANICS

ent of =etting them upon =and, wsually
against a sunny hillside. The illue-
tration shows a section of a S-acre field
of these in San  Bernardino uuuntj.r
from which the seeds will soon begin
to drop.

BATTLE BETWEEN OWL AND
RABBIT CAUSES TWO FIRES

A Jarge horned owl with a struggling
rabhit in its elaws flew againet two high
tenzion electric power wires near Red-
ding, Cal., recently, and made a short
eirenit, which was responzible for two
disastrous fires and serious injury to
one man. The short circuit was made
possible by the owl siriking ome wire
and the rabbit becoming tangled up in
another and lower one.  Both were in-
gtantly clectrocuted, lbut hung in a
charred mass to the wires,

One fire {olally destroyed the hoist-
ing works at the White Oaks mines
near Shasta, and the =econd oecureed
in the Redding hotel. A voung man at
the mine who attempted to telephone
nows of the fire waz badly chocked and
burned the moment he touched the tele-
phone, the line being in contact with
the short-circunited wires.

& F
L

A BLAST FURNACE

EXPLOSION

To obtain a photograph of a furnace
explosion is 4 rare occurrence. Every-

Tha Exploding Furnace



POPULAR MECHANICS

one is generally looking for a saler oc-
cupation than setting up a camera.

This particular furnace had been
giving trouble all morning, and an ex-
plosion was expected almost any Imo-
ment. Permizsion was obtained fron
the supﬂriulnndﬂnL to make a F!!:Lpﬁhﬂl-
and a suitable place to set up the cam-
era was advised.

A rumbling noise, caused by the fall-
ing of the etock, which had been hang-
ing, gave the desired warning to the
[:r]mtngnplmr, and the next instant the
explogion ocenrred aml was sueeessfully
taken by the camera.

RAILWAY RUNS UP A PRECIPICE

The Virglbahn eable railway up the
gide of a mountain in the Southern
Tyrol, Austria, now holds the record
f} heing the steepest railway in the
world, with a grade of fully 70 per
cent at ifs upper end and an average
grade of 66 per cent. In the run of
945 ft. the grade rises G40 It

The road construction 15 compara-
tively light as the cars are small and
the breaking stress on the tracks much
less than usual on the same type of

<84

e

Austrian Mowntain Railway

railway. The experiments in auto-
matic vacuum braking made on the
"0 per cent grade showed that cars
freed from the cable could be stopped
without shock within a distance of but
4 ft.

The illustration shows one of the cars
over the ¥8-It. viaduct, located a little
over one-third the way up the side of
the precipice. The cars seat 30 pas-
sengers, The road and equipment cost
F100,000 or about $1,000 per running
foot.

How the Foreign Army of Invasion, Foreign Born and
Children of Foreign Born, Line Up

e Y T 1’:| '-_.:

Graat Britaln and
Qanada, 9,145,565

Qermany,
8, BaE, 674

Ruzsin and Poland,
1,373,347

Italy,
113,12
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TARGET PRACTICE IN THE NAVY

Graphic Pen Picture by an American Gun-Pointer

Of all the varions arte that form the basis of modern naval warfare there is
none 2o important as that of target practice. Straight shooting is the crucial
test of modern zea fights. Uther things being equal, the feet that can make the
most hits in the shortest time is the one that will surely win,  Even as in pre-
historie times the victorious eave-dwellers were those who could throw their vol-
leys of etones swiftest and hardest, =0 today our mighty armadas are worse than
useless unless their ability to “sink, burn and destroy™ iz at least equal to their
apponent’s,

Like everything else, proficiency in target practice iz only attained after
long and arduous training. Our navy is forfunate in having a svstem of instroe-
tion that has been demonstrated by actuwal results to be wnequaled by any other
nation on earth.  Much 12 due also to the guick intelligence of the men and the
natural taking fo fre-arms of all descriptions that is one of the distinguishing
characteristics of Americans in general. A few glances into the inner workings
of cur training syvstem may prove of interest.

Down on the western coast of Mexico lies the sheltered and secluded harbor
of Magdalena Bay. Secunre from the pryving euriosity of foreigners, it iz an ideal
gpot for the training ground of a mighty fleet. For the last two months its
broad waters have been studded with hundreds of shot-torn targels, and its cac-
tus-coversd mountaine have resounded to the roar of thousand: of prajectiles,

The harbor iz divided into four well-defined areaz, at safe intervals from
each other, which form the ranges. Here, in every hour of the twenty-fonr, war-
ships may be seen steaming to and fro across the targets, vomiting forth a cense-
less hail of steel under the burning ravs of the tropical sun, or pml-:m-'f up their
marks by night, through the help of their high-power electrie searchlights.

Far weeks ] ]1|rmthu T forer the I~|1|:|:1l-. go on the range preparations are
being made for the coming ordeal. Guns are faken apart, piece by plece and
serew by screw, carefully overhauled, and put together again only w ]mn keved
up to their highest pitch of perfection. All day long the “]:rmg -pong” and sub-
calibres punctuate the silence, and the !m:img machine iz surrounded by 1ts
devoteps. Later comes calibration and bore-sighting, when the sights are vare-
fully adjusted to the fraction of a fraction, and the preliminaries are over, leav-
ing all hands eager for the real work o come.

At length the eventful day dawns and a trial run iz made over the range
to ascertain the necessary number of revolutions, turning angles, ete., and we
are ready io begin.  The warning whistle blows, the red flag goes up, nnﬂ. almost
simultaneonzly the deck trembles under your feet and a mighty roar announces
that the hall has begun. Up on deck the excitement is intense. Half the crew
have field glasses trained on the target and each shot is followed with breathless
interest, calling forth a murmur of admiration or a groan of sympathy. Feeling
runs keen between rival divisions and large sums of money frequently change
hands after all ig over and done with.

;‘hgum the whistle blows, the flag falls, and the huglpﬂ sound “eease fire”
The nmpire comwes forward with his report: “Number zix, G-inch gun, sir—12
ronnds, 12 hits, one minute. Splendid shooting, sir—a record, 1 ﬂmﬂr " The
gun poinfer, by the way, is a mere bov in his teens, that a vear or two ago conld
not have told the breech mechanism from the T|'|1'|.-".-"]!:"

Again the warnimg whistle blows. This fime it is the monster turret FIIT!H
and '1'|] hands hastily provide themselves with eofton wool ear-plugs. The gun's
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UPPER TARGET ~Resultof G«in. Gun Fire: © Shots, B Hits; 5 of which wers Bull's Eyes.  LOWER
TARGET—I0-in. Gun Fire: 13 Bhots, 13 Hits.  The Gun Crews who did the Bhooting

crew are already packed into the turret with just room enough to work and not
a emperfluous i to spare. Boom! The ship reels under the shock like a
wounded lion, but there is no “seamped” work in Uncle SBam’s ships and nothing
breaks, e!-::}ept perhaps, a few glasses in the ward-room. A mighty column of
water eprings up in front of the target, followed a second later by another and
another miles apart. “A hit!” “A hitI” “And right through the center of the
target, too!” “Good for the first division!” Bhot follows shot in rapid sncoes-

sion until the score reads: “Fourteen rounds, 13 hits, and the last one so close
that it was a shame not to count it*
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Small Passenger Locomotive, Isle of Man Railway

But now the zhades of night are beginning to fall and we draw off for an
interval of hard-earned repose. Tmder the magic influence of realized hopes
the sternest of division officers unbends and holds an informal reception in his
room, which all the gun’z crew attend, to celebrate the occasion,

Supper and a hurried smoke and the fun begins anew. This time it 15 {he
wicked little 3-inch barkers, which are l]-EF'ij'.':TI!l'!l'] to make things exceedingly
warm for torpedo boats and destroyers.  Ag these “wazpe of the sca™ would prob-
ably attack at might, we do our firing at night with a view of getting as near to
the real conditions as possible.  As we steam rapidly past the rurrfeh two broad
green pencils of fire stab the gloom and the guns sing merrily to the tume of
20 hits & minute, The shells are specially designed and are luminous and a quick
ove can follow the “tracer”™ from the moment it leaves the gun to ihe moment
of impact.

Lzt of all comes the three-pounders and machine gunsg, the latter spreading
destruction at the rate of 600 rounds to the minnte. At short ranges they squirt
lead like a hose, carrving certain death to any living thing within the rading of
their fire.

At laet the final =hot iz fired, almost regretfully, and we fall back again 1o
the normal routine. The poor old -=]np has been sml]t neglected during the eone
fliet and much ecleaning and scraping is necessary to put things “ship- 511'111 and
Bristo]l fashion.

After the conclusion of the record practice the most skillful of the pointers
are rewarded by liberal additions to their pay and all of the guns crews share in
the prize monev. The captain also marks hiz appreciation by granting extra
privileges to all, and every one 18 happy in the knowledge that if we are not at
the top of the list we are very close to it at least,

If zome of the shore-going people who deery all naval expenditure eould
omly see the fleet af work in Magdalena Bay they would speedily alter their views.
The United States nay v 15 the greatest g‘ll:-m-mll'u of peace that we have ever had,
but it must be kept =0 by unremitting drill and sleepless vigilance., Some d:-n
the navy may have to dec ide the fate of the Nation, where arbitration committecs
and peace conferences are unknown. TUnder such conditionz a pair of well-
pointed 12-inch guns are the finest arbitrators in the world—eepecially when they
are pointed by the American gun pointer—the unguestioned champion marks-
man of the warld today.



POPULAR MECHANICS

CORPSE STEERS BOBSLEIGH
DOWN MOUNTAIN SIDE

With his hands still remaining on
the steering wheel, but his head fallen
forward on his breast, a man named
Derchen died of heart disease while
steering a bobsleigh on which himeelf
and three companions were shooting
down the steep course which runs lor
3 miles between Leysin and  Sepey,
Switzerland. Two of the steep descents
had been made when Derchen was seen
to relax, but none of his companions
comld E_I;et. ]'_mslt. him to the steerimg wheel,
go the mad flight eontinued through
Sepey at lightning speed. The bob-
sleigh at last dashed into a fountain,
seriongly injuring the three live men
and mutilating the corpse.

S —

MARKET QUOTATION INDICATOR

An electric quotation indicator has
been placed over the blackboards in the
Minneapolis Chamber of Commerce for
the purpose of posting the changes of
the market as rapidly as they occur,
The woodwork of the indicator is 64 in.
in diameter and about 12 in. deep. The
month posted (indicating the wheat, of
course, not the date) and the last digit
of the ruling market price appear in
the circular white face of the indicator,
the fractions being posted in the square
white spaces cut in the rim.  Inasmuch
as all dealers kmow the market price
within 10 cents, it has been mnsif?erml

“September Wheat 1174

unnecessary to post any exeept the last
digit and the fraction. The posting il-
lugirated reads “September 117§.”
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HOUSE MOVING IN THE
FRENCH CONGO

House moving is an easy task among
the Lakas, a tribe living near the La-
gone river in the French Congo, Af-
ricn. This tribe, which is one of the
most superb examples of the savage
black race, lives in conical shaped huts
constructed of plaite of tough straw.
When a change in location is desirved,
both the women and the men put their
shoulders to the task and carry the roofs
of their homez to the new site, some-
times many miles distant. The circular
walls of the huts are rebuilt,

FIRST-AID-TO-INJURED KITS IN
KAISER'S CARRIAGES

The rocent attacks upon rulers have
indnced the German Kaiser to place
i all carriages wsed by himself and
members of his family o complete first-
aid-to-the=wounded kit. Thiz consizts
of two rubber bandasez, a rubber tube
and two antiseptic bandages. In ad-
dition to these, his adjutants and all
members of the household wear sus-
penders that can be uszed at & moment’s
notice as bandages,

il
L

The latest expreseion in the waord
crop of 1908 is “notel.” 1t was first
used in Cincinnati and means a person
who has no telephone,
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SHIPPING COTTON ABROAD

The shipment to Europe each year
of the hundreds of thousands of tons of
cotton iz in itsell a great induostry. Mil-
lions of dollars are invested in ware-
houses, docks and steamers, Not only
our own but large quantities of Mexi-
can cotton find outlet through Amer-
ican gulf porta. The illustrationz on
the opposite page give a graphic idea
of the magnitude of the business. Fig-
ure 1 shows a elip of three bales load-
ing into a steamer. It takes two daye
to load a ship. Figure 2 is a dock
warehouse containing 10,000 square
Lales of cotton awaiting shipment, all
under one roof. Figure 3 is alzo a dock
warehouse, containing 5,000  round
bales of eotton. The round balez are
formed in a machine which winds the
cotton into a package weighing several
. hundred pounds and as hard as a post.
In this shape it is more easily handled.
as it can be rolled like a barrel, and it
also packs closely in a ship’s hold. In
Fig. 4 some of the round bales are
on the dock, with two big ocean freight-
ers waiting to take on cargo.

WALNUT CLEANER PROPELLED
BY WATER WHEEL

The large quantities of English wal-
nuts grown in California are cleaned
and sorted in rofary sereenz, many of
which are propelled by water wheels
placed in the irrigating flumes. The

= = e e
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The Zakka Khels, a warllke tribe of In=-
dia are in rebellion. They are armed with
Martini Henry rifles and are sharpshooters.
Thelr faverite methaod i to aveid an open
engagerment. and to pick off the British sol-
digrs by “sniping.” This they do from
lofty and inaccessible rocks—Courtesy Lon-
don lllustrated Mews.

nuts are fed into the hopper at the left
and after tombling around in the
smaller screen until eleaned are next
whirled into the large screen for sort=
ing. Thiz is done by %raduu]]y with=
drawing the white cireular dise.

The new armored cruiser, “North
Carolina,” averaged 2248 nautical
miles an hour in her 4-mile speed trial,

B ——— .

A Callfornia Device for Cleaning Walnuta
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Oetriches Exercising on Snow Coversd Ground

OSTRICHES THRIVING IN SNOW

One of the mozt remarkable feats of
acclimating animals has just been ae-
o Im}wf by Hagenbeck, one of the
best known animal dealers in the world,
who has among his other possessions a
large ostrich farm. As shown in the
illustration, these great birds are run-
ning around on snow-covered ground,
and seem fo enjov if, a circumstance
which has astonizhed German scientisis.

Ostriches are very semsitive io eli-
matie changes and a8 a rule will not
live long if brought to cold countries.
Yet the ingenious German exposed them
to the cold winter weather near Ham-
burg at a time when the conditions were
worse and the snow heavier than in
many years. The birds are kept in a
thriving condition by giving them con-
stant exercise when in the open air, a

———

ol fl

dry resling |theL-E, and sufficient nour-
IEI]II'["' food. TUnder these conditions
the birds grow an extra thick and valu-
able cover ing af feathers,

—if——i

LARGEST STEAM ENGINE IN
THE WORLD

The 25000-hp, rolling-mill engine
installed in the Sharom, Ma., plant of
the Carnegic Stec]l Company, iz the
largest steam engine in the world and
weighs 530 tons without foundation
plates and flywheel. [t iz a horizontal
twin-tandem engine, with one eylinder
42 in. in r:||:-|.|u|:'t|'r.||:u| the other 70 in.
in diameter. It operates at a speaid
of from 150 to 200 revolutions per min-
ute,

Being uszed to operate the rolle in a
steel mill, it has to he quickly reversed
at the end of each run, and for this

Courtasy Allis-Chalmams 0,

25,000-Hp. Rolling Mill Enging
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purpose the reversing mechanism is run
by a small independent engine. An-
other small engine is used in operating
the steam throttle valves, all of these
units heing under the control of the

One enginecr.
e ——

FIREMEN FOR SCHOOLS

The Woman’s Christian Temperance
Union of Washington, D). C., has re-
quested the Dhstriet commissioners to
have a fireman stationed in each school
building during echool hours,  The
Union maintains that if the stationing
of firemen in the Washington theaters
ia a safeguard for theater-goers, the
school children should have the same
protection,

& &
L i

TUBE-CAISSON DIVING APPA.
RATUS

- A diving apparatus in which any per-
gon, whether skilled or unskilled, can de-
seemd and make personal examinations
and explorations
Junder water, has
been invented by
an easfern man,
and is now in
active operation
in  the James
Tiver.

| This appara-
tus is a perpen-
dicular tube-
leaigzon, anto-
matically  au h-
"":|mergihl1,- fo any
depth, affording
an open air shaft to the surface in which
an ordinary individual can descend amld
ascend at will. At the bottom of the
shaft is an operating chamber which
ean be floated over the water-hed’s sur-
face, or be rested on the bottom. This
chamber has a number of glass obser-
vation ports through which the oper-
ator can direct hiz movements. Ob-
jects ean be handled by means of arm-
gleeve extensions into which the arms
are thrugt as into the sleeve of a coat
with gloves attached. Material is raized

e, 1S
::. -

“The Tube Telescopes™

or lowered by means of a lifting de-
viee on the outside of the tube, No

compreseed air is necessary and the
operator only has to look upward to see
the sky. The tube is collapsible and
extends or teleseopes with the motion
of the vessel without affecting the po-
sition of the operating chamber,

R T
v "

AIRSHIPS FOR U. 5. NAYY

Following the lead of the War De-
partment in calling for bids to secure
practical airships for use in the army,
the Navy Department is making plans
for the application of aerial navigation
as an adjunct to the navy. Tt is stated
in Washington that Rear Admiral Ev-
ansg expectz to be furnished with either
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an aeroplane or acromat for experi-
mental purposes before the fleet leaves
the Pacific coast.

EHAMPIGNS PLA"!’ ON OVAL
BILLIARD TABLE

Although the first oval billiard table
made its appearance some time ago and
gained an almost in-
stamt  popularity  in
game parts of the world,
very few of them have
come into general use
in this country. The
new arrangement of
cushions made many
famous billiard shots
much easier, and many
more much harder, ne-
cessitating a new and
thorough study of an-

lez in which the cue

11 had to be played
and cushioned to make
a successful earom.

-
-

FLOWING GAS AND SALT WATER
‘WELL RUINS FARMS

The flowing well shown in this illus-
tration has ruined nearly 400 acres of
farm land near Mobile, Ala., during
the past three years, and successfully

combated every attempt to shut it off..

""Qannot ba Buppressed"
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The volume of water looks like the
product of an ordinary artesian well,
but on the contrary is salt water pal-
lnted with natural gas. Brought into
contact with fire it belehez a volume of
flame strong enough to illuminate
evervthing near it. In an attempt to

bore for oil, the salt water and natural
TaE Were struck at a depth of 400 ft.

Cval Billiard Table

WIRELESS CALLE AID TO BURN=
: ING VESSELS

Prompt action with the wireless tele-
graph prevented what might have been
# serious panie when a fire broke out
during the might on the freight deck
of the Fall River line steamer, “Irovi-
dence,” while bound from Providence
to New York. More than 300 passen-
gers were asleep when the fire was dis-
covered, and the captain, fearing a
panic, sent a wireless eall to the “Rich-
ard Peck,” of the sgame line, which was
known to be somewhere 1n the vicinity,
although not sighted.

The call was promptly answered and
the passengers quietly transferred.
When freed of the care of the passen-
gers, the entire crew of the “Provi-
ilence™ gave their attention to the fire
and soon had the blaze extinguished.

— - —

Braking an automobile by means of
the engine instead of with the regular
set of hrakea iz at times particularly de-
sirable, according to many antomobile
manufacturers.
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BUILDING AIRSHIPS AND FLYING-MACHINES

By (6. H. Curtlss, President . H. Cuartiss Mig. Co., Hammondsport, N. Y,

PART 1

[Bditer's Xote—3Me Cortiss, whe hos been
invited o weite this serles of wrilcles, s npot
only  bimseli a  progressive  and  Buccessiol
aviater, bot has ombned the sclentifc con-
gienetion of the Ayingmachine with the scien-
e constrnction of (he gas ongloes ueed ToT
aerial  prrogul=kon, He I#Iﬂ’i comiines im am
arm=nal degres the theary of flight with the
pracrlenl expericoes of a manulaeturcer.)

The term airship, generally speak-
ing, iz applied to dirigible balloons,
while the heavier-than-air classesz are
more commonly spoken of as fying-
machines.  The fiying-machine, or
acronef, is divided into three classes:
;i[‘l'lj]]la‘[]ﬂ*!i_, whiech econsit of one or
maore horizoental planes designed to soar
info the air by being propelled forward
at an ineline; the helicopter, in which
the -ascensive foree iz secured by the
use of vertical serews, or propellers;
and the orthopter, or wing-beating
maching,

In this chapter we will endeavor 1o
dezeribe the most simple and ];ru.::Liﬂrll
form of dirigible balloons, while the
other types will be taken up in succes-
HIVER 15BNiEs.

How to Build a Dirigible Balloon

The azcensive power of a dirigible
or other balloon 15 secured by the use
of gas contained in a large envelope of
oiled fabric or rubber-coated cloth, For
the dirigible balloon where the bulk of
the gas bag is an important considera-
Imn the use of hydrogen gas, which
has the greatest ascensive power, is de-
girable; 1,000 cn. {1, of ]1_1.'1|rc‘3gf!11 ik
will lift about 65 b,

In building an airship, it is well to
first determine the weight of the
Prame, propellers, engine, controlling
mechanism and operator: then bnld,
or purchase, the gas bag, of proper
dimensions and suilicient capacity to
lift the desired weight, together with a
reazonable amount of ballast, which in
a one-man ountfit shonld be about 50 1h.
l"-.'[wﬁi:nm has taught us that a
enging driving a saitable prapeltler wJ{]
tarnish sufficient pull to drive a one-

man airghip as fast as it can he readily
controlled. Taking thiz as a basis, let
ug procesd {o enumerate what our re-
quirements and their respective weights
will be: An engine of this power in
the form ol a 2-cylinder air-cooled
mator will be the most desirable. This
will weigh, with all appurtenances,
about 100 [h., the engine alone only
weighing 50 1b. From this it will be
seen that in esecuring an engine we
must not consider simply the catalog
weight of the engine, which seldom in-
cludes the ignition sysiem, oil or gaso-
ling tanks, muiflers, etc. Dlacing the
weight of an operator at 175 b, frame
G0 1h., propeller and shaft 40 lb., rud-
der, drag rope and baliast 100 b, we
have a total weight of 375 1b.  Add
B0 1b, for the weight of the gas bag and
ifs suspension, and we have 455 lb.,
which divided by 65 gives us 7,000
en. ft. of - gas required fo lift the
machine,

Ii iz apparent that an elongated bal-
loon will pazs through the air with
much less resistance than-a spherical
balloon,  We will, therefore, adopt a
form in which the length is about four
times the diameter. A diameter ol 135
fi. and a total length of 60 ft. gives
us the desired cubiec capacity.  With
this in mind, it is evident that a Irame
of considerable length must be con-
gtructed in order to support this long
gag bag for the greater part of iis
In:nnf['h. This frame should be 40 11 n
length and can be construcied of
spruce in the form of a triangle and’
properly guyed with wires at a weight
of about 13 '||:| per foot, The illustra-
tion, Fig. 1, shows the proper form
and method of construction. The
frame should be in the form of a tri-
angle mepsuring abont 3 ft. on a =ide,
The length of the spruce sticks would
be 1I.I_I-|1T't:l!l:I11I]1|:_.|'| 16 ft.  These =pe-
tionz can them he butted and spliced
together by short pieces, lapped on un-
derneath, and fastened by bolting and
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laghing. Lashing iz one of the best
waye of making the joint of two or
more pleces on an airship,

The frame is hung underneath the
balloon by attaching it to the netting
on either =zide by |IIT'||1 weight  linen
cords, as shown in Llw sketch, The
lrrnrvmhhual etickz of the frame should
be trn:ugulm in form, while the cross
sticks should be square.

The engine should be mounted at
about one-third the length of the frame
from the forward end, and the power
transmitied to the prupuﬂur shalt by
the use of a heavy bievele or motor-
eyele chain, The propeller shaft should
be made of 1}-in. 16-gauge tubing, sup-
ported by about five bearings and fitted
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work being of bamboo. The rudder,
Fig. 3, is controlled by an endless cord
running through a pulley in front of
the operator, so that he can get hold
of it with either hand.

To build the gas bag is perhaps the
most ditficnlt part of the construction
and n,w_lmr:"& the mozt zkill.  The
builder must, after determining the size
of his bag, divide it into three sec-
tions: the forward taper, the straight
evlinder, and the rear taper. The cyl-
inder is composed of straight strips of

£
equal length, while for the tapered ends
the silk must be cut n the form ol a
Iriung[e, with the sides cut on a -]if_I:hl
curve. This can be secured by hanging

the silk on the wall and '1Hnr:]11nfr slll-.

Fig

Side Elevation of Dirlgible Alrship

with a thrust for taking the pull of the
propeller.

The propeller, Fig. 2, would be 10
ft, in diameter, with an equal pitch,
The piteh can be secured by fitting the
braces which hold the arms of the pro-
peller to the shaft at an angle of 20
degrees from each other. The arms
for the propeller should be made of
hickory or ash, and the eanvas cover-
ing tacked on over light } in. by 1}-in.
slate mortised into these arms,  The
blade at ite widesf ]ﬂnw should be 2 ft.
For convenience in removing or re-
placing, in case of ace adent, tlm prio-
peller should be made up e‘cpnratclj.'
from the sghaft and attached to the
ghaft by two {-in. tapered pins. The
rudder should contain about 50 gy [t
of surface and be braced in the manner
shown in the sketeh. It iz preferable
to cover this rudder with =ilk, the wood-

End Winw

cord from end to end, marking the
silk as the cord hangs. This will give
a good form. All of the seams run
lengthwise,  There i2 no strain on the
gilk when inflated in & properly fitting
net.

While cotton fabric may be used, silk
is by far the better. If properly treated
it will last indefinitely. It iz much
stronger and lighter than other fabrie,
The first operation in building the bal-
loom is to oil the material. The fabrie
ghould be eut in lengths and treated
with linseed oil. The oil can best be
applied by dipping in a large vessel or
tub. The strips should then be hung
by one end 1n a large room, of moderate
temperature,  This first eoat of oil
should dry in three or four days, al-
though in zome climates it takes con-
huleruhlv longer.  After the strips of
gilk are given one coat of oil and thor-
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Fig 2
Detalls of Propeller

onghly dried they may be cut to the
proper shape to form the cvlinder and
cone-shaped ends of the gas bag.

The seams should run lengthwise,
and each lap should be double stitched.
After all of the =ilk has been sewed
up, 4 manhole of about 15 in, in diam-
oler should be made in the center, and
a #gmall neck, G in. in diameter, a little
to the rear of the manhole, fitted for
inflation. The balloon should then be
blown up with air from a eenirifugal
blower, and a coat of oil put on by
brush from the outside. A strip should
be oiled the entire length and the bal-
loon rolled over slowly and another
strip oiled, ete., until the entire sur-
face 15 covered, It may then be turned
ingide out, through the manhole, and
the procese repeated.  After it has been
given a suflicient number of coats to
make 1t airtight, powdered soapstone,
or French chalk, should he sprinkled
over the entire surface inside and out,
to prevent sticking. Care must be
taken that expansion shall not oecur
from change of temperature and burst
the bag.
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Detalls of Rudder

Thl.'! fmmnwnrk 15 Hllﬂ'['hl’.n{].!'!lll frl'l'tl]
the balloon by linen cords attached to
a square mesh of Irish linen net, as
ghown in the illustration, Fig. 1
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The net should be earefully adjusted
over the bag before 1|]hug is  com-
menced, After the balloon is fully in-
flated, the framework may be placed be-
neath it and the suspension cords at-
tached, the rudder and propellers fitted
on, and the machine 12 ready for a
Hight.

—— o

PAINT TEST FENCES

P'aint test fences have been erected
at the North Dakota Agricultural Col-
lege, at the Carnegie Instituie in Pitts-
burg, Pa., and at Atlantic City, N. J.,
for the purpose of comparing the effect
of weather on paints under the varying
climatic conditions of these widely zep-
arated localitics, The illustration shows

Cowrtesy Modern Palnts o
The Test Fences

ihe test paint fences erected in North
Dakota, The same paint formulas had

been used in each locality,
e T

REVENUE CUTTERS AS LIFE-
SAVERS

The. importance of the revenue cut-
ter serviee as a means for =aving lives
along the American coasts is daily be-
:'c:unil:lg e :L]'rp:-u'u.rd to congress, with
the result that there iz a dizposition to
increase the zize of the revenue fleet.
With this in view, the T. 8. gunboat
“Vicksburg™ 15 to be turned over to the
Treasury department’s navy and put
into service on the Paecific eoast,  “The
revenue cutters, “Mohawk™ and the
“Thetiz" have made an enviable record
in the work of rescuing sailors from
shipwrecked vessels.

To make a surface to paint on cop-
per apply to the metal a solution of
copper sulphate to which is added a
little nitrie acid.
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TWO GREAT HISTORICAL BELLS

ﬂl‘ﬂl;l.‘l Bell of Moscow, 'Czar Kolokol**

When Christianity was young it was
a popular belief that demons, fright-
ened hy the sound of bells ecalling
Christians to prayer, would flee away,
and consequently bells were not omly
used as a summons but as a precaution,

The great bell of Moscow, “Cezar
Kolokol™ { Emperor of Bells), is by far
the largest bell in the world. It weighs
about 492,800 1b., and its cost in bell
material was fully $340,000, to which
more than 81,000,000 was added in
precious jewels, plates, ete. It is 19 ft.
high and 19 ft. in diameter, and was
cazt by order of Empresz Anne in the
vear 1733, The bell was originally
suspended from  beams, which, being
destroyed by fire, let it drop to the
groumnd,

The great bell of China weighs 120.-
000 1h,, and is 14 ft. in height and 12
ft. in diameter. The Chinese bells are
gtruck with wooden mallets instead of
iron clappers.

&

The program of the Russian Admir-
alty, which ineludes a big fleet of bat-
tleships, the last of which iz to be com-
pleted in 1917, calls for an expenditure
of $1,078,000,000,

riney Memarly Nedl G,
" Great Bell nr Dhmn

SUFFRAGETTES FLY KITE

One of the latest devices of the Eng-
lish euffragettes to draw the attention
of the members of Parliament is a kite,
from which hnnfrs a banner mam]md
“Vote for Women.” The kite iz kept
flying over the ham:ﬁ of Parliament
from daylight to dusk.

—

FRENCH 16-CYLINDER MOTOR

Among the new inventions shown at
the last sutomobile exhibit in Pariz was
the Pengot, a 2-cvele, 16-cylinder mo-
tor of exceptional interest.” The larg-
est American antomobile engine in gen-

i8-Cylinder Aulo Engine
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eral use has only 6 eylinders, although
S-cylinder motors are being used to
some extent on motoreyeles.

il il iff——————

DOCTOR SUMMONED TO PA-
TIENTS BY PIGEONS

In the small village of Skowhegan,
Maine, where telephones are fow and
far between, the extraordinary idea of
4 pigeon messenger service has been
suecessfully carried out by the village
doetor, who by this method receives an
almost instant eall when any of his reg-
ular patrons become ill. He first
trained 50 ecarrier pigeons and then
gave them to as many regular custom-
erg. The moment any member of a
family having one of these pigeons be-
comes ill, the hird is liberated and the
doctor does the rest.

O
L

GRAIN LOADED AT GULF OF
MEXICO PORT

Of a type somewhat different from
the chutes used at morthern ports for
loading grain into ships, this immense
gtructure 15 typical of the seaports of
the southern states. The great num-
ber of chutes suspended from the run-
way, 19 in all, make it possible to load
two or three ocean steamships at the
same time.

209
SERVING MEALS ON A BIG SCALE

At a recent municipal celebration in
Covina, Cal,, in which a barbecue was
given to mark the advent of an elec-
tric railway, coffee was served from an

i
e

[Tkl

it 1]

=%

R

Capacity 5000 Cups

urn holding 250 gal. or 5,000 cups;
beans were cooked 1 a pot bolding 200
tal, and 12 steers and twice as many
gheep and porkers were roasted fo a
turn in a 44-It. trench,

The giant coflee pot stood & 1t high
and was the largest ever made. It
was heated over a roaring coal fire,

Several Steamers Can Load Here at Opne Time
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and during the Teast was twiee emptied,
thousands drinking from it for the
novelty as well as for its excellent hrew,
The huge bean pot was patterned after
an original in Boston. The steaming
meat was eaten by 15,000 peaple,

ik . &
¥ *

«OLD GLORY" RE-ARRANGED

By order of the war department, the
field or union of the national flag in
use in the army will, after July 4, 1908,

=

Officlal After July 4, 1908

congist of 46 stars in 6 rowe, the first,
third, fourth and =ixth rows to have 8
gtars, and the second and fifth rows 7
etars each, This arrangement leaves
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apace for an additional star in two of
the six rows, so that the next time a
gtate is made the field of “0ld Glory™
will not have to be materially re-ar-
ranged.

——

CONCRETE BINS FOR STORAGE
OF FILTRATION SAND

An important and  absolutely new
feature of the immense filtration plant
at Washington, D. C., which in it=elf
is a concrete city covering more than
20 geres, are the massive conerete sand
Ling, 29 in number, which form a part
of the sand washing system.

These binz are wsed for the storage
of sand after it has been washed and
before it 18 returned to the filter beds,
From the washer the sand is carried,
suspended in water, throngh pipez and
into the ins.  The proportion |:|.-:1111||3.'
flowing in iz four partz water and one
part sand, The sand sink2 to the bot-
tom and the waler accumulates until
the hin is half full. At this level the
water overflows through a pipe, and
continues to overflow until the sand
reaches the outlet. The zate at the first
outlet is then elosed, and the process is
repeeated by the usze of a second outlet
near L |=l|l af the bin,  Each on hiolds
25 e Y. of =and.

The ins are of mas=ive construetion
and tower 32 0t into the gir, The di-
ameter, outsule measnrement, s 25 1.
fi 1n., and at the top the outside wall is
D in. thiek.
circular conerete  fonndations, carriesd
elow  the  frost i
weight, to which

They are supporled on

b aclileed fhe weieht of

Enmerme o omo

Immense Sand Washing Bins—Washington Fllisr Bystem
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the wet zand, is carvied partially on the
outside wall and partially upon three
circular arches, These arches intersect
at the center of the structure, and leave
a space underneath large enough for a
2-horse cart to enter. At the intersec-
tiom of the arches there is a heavily
constructed gate, through which the
clean sand iz allowed to pour into the
wagons. From the wagons the sand is
dumped through manholes upon revoly-
ing chutes, which seatter it quite evenly
over the surface of the filter, At other
filters, where there are no concrete samd
bins the washed sand iz heaped up in
the eourts and must be shoveled inio

anl

the wagons by hand before it ean  be
taken baek to the filters,

At the Waghington plant the dirty
sand 15 also handled in the easiest man-
ner possible. Laborers serape it up from
the sarface of the filters and throw it
into ejectors, whence it 1z foreed by
water pressure through a series of hose
and pipes into the =and washers in the
Conrts,

The 20 bins cost $60,800, but thiz
expenditure has been justifid.  The
average cost of handling a cubie yard
of samd by this syetem is about 42 cents,
while the cost at other plants runs from
$1.38 to $1.70,

2
e i

BUILDING BURNS 78 DAYS SUR-
ROUNDED BY WALL OF ICE

Surrounded by an immense wall of
ice, 8 by 10 ff. thick, a fire in a 5-story
building in Troy, N. Y., filled with
bales of cotfon waste,

with more ice the fight was ineffectual.
At times the fire beneath eaused the ice
to collapse and sheetz of Hame burst

defled the effortz of the
fire department to ex-
tinf,u[ﬂh it for 78 days,
and on the last day
took a eombined foree
of 15 ztreams of water
to quench the {lames.

The fire started on
one  of  the coldest
nights of a winter
maonth, and the dense
gmoke soon drove  the
firemen to a respectful
distance.  Almost as
rapidly as the water
struck the buailding it
froze into a solid mass,
surrounding the heart
of the fire with an al-
most  impassable har-
rier. The amount of
water soaked up by the
waste eaused the hoild-
ing to collapze. For 41
days  several engine
companies, assisted by
valunteers, threw inces-
eant strenms of water
on the great mountain of waste and
debrig, but as this only coated the ruins

TE Days Required to Subdue Thiz Fire

through, filling the surrounding dis-
trict with smoke and driving workers
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from adjacent buildings. It wasz seem-
ingly impossible to remove the bales of
waste frosen together under tons of
bricks by usual means, Dynamite was
not experimented with, The fire burned
fitfully for 78 days until warm weather
came, and on the last day blazed u
again almost as fiercely as on the first
Jlighll, Th photograph was laken on
the sixteenth day.

&
-9

TENTS USED AS UNIFORMS DUR-
ING THE DAY

By Frank H. Uotsche

A Californian inventor hasz devized
an intercsting shelter tent, the canvas
covering of which can be divided into
sections and worn as 4 garment or uni-
form during the day.
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ing used in the construction of a zingle
tent, so that it can be made as large or
as small as desired.

o —

BERLIN ASPHALT WASHING
MACHINE

A movement iz on foot among prop-
erty owners in Berlin, Germany, to have
thiz motor-propelled asphali  washing
machine take the place of the ordinary
street sprinkler, which always leaves an
asphalt pavement swimming in water
and in an utterly unsuitable condition
for immediate nsage.

Thiz machine sprinkles, cleanz and
immediately dries the asphalt, so that
it can be used at once by other vehicles,
without the certainty of spatlering
water and mud in every direction, and

Adapted for the use of
troops,  huniers  and
campers in general, the
uniform, or poncho, as it
ia called, somewhat re-
sembles the uniforms
sometimes worn by the
eoldiers of oriental coun-
tries.

The illustrations show
a hunter wearing a pon-
cho, and two dilferent

gized tenls ready for oc-

cupation. The first s 8

ft. high and 11} ft. in diameter, and is
made of 5 ponches. The second is made
of 4 ponchos and is 8} {t. high and 9
ft. in diameter,

When using a tent gection as a pon-
cho, the arms are passed through the
connected edges between the buttons,
and a piece of cord, or a belt, iz fast-
ened around the waist, The wearer
thus has the free use of hiz arms aml
the sarment fits with sufficient close-
nesz for comfort and protection from
the weather,

The tent in position has a triangular
shape, with az many triangles as there
are ponchos, The main support is a
center pole, avound the top of which is
placed a ring. The shape of the pon-
cho-sections admitz of any number be-

Pancho

Tent Can Be Worn

the less frequent but more serious dan-
gor of skidding, The water consump-
tion iz small, every drop being utilized,
and then washed into the gutters by

Asphalt Washing Motor in Operation
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the rotating rabber roller at the rear.
The machine 12 dreiven by electric bat-
teries loeated over the front trucks.
Two 4-hp. motors are mounted on the
front wheels.

303

bay, and the eand, rizsing inch by inch,

creeps up around the stilts until the

buildings are again on a solid founda-

tiom,

One of the accompanying illustra-

Raising Church 12 FE.

DELUGING GALVESTON WITH
' SAND AND WATER

The remarkable manoer in which the
grade of Galveston, Texas, is being
raisedl 15 Teet, to protect il against
another possible tidal wave, is intensely
interesting. Section by section the
gouthern city iz being deluged with
gandd and water, and houses, churches
and husiness places are being raised on
stilts. The water runs back into the

Temporary Bridges—Sand Dredge

tions shows the end of a Jdredze dis-
charge pipe belehing a deluge of sand
and water 10 ft. high into the streets.
Another photograph shows a large stone
church being jacked up to the new
level, and still anether the condition of
a atreet with strect ear tracks raised,
and foot bridges for pr::!n:strinns. The
water seen in the street is slowly find-
ing its way back tu the eanal and thence
to the bav, leaving its burden of sand
behind. The vessel in the canal is a
hopper dredge loading sand.

Might and Day These Geysers Plle Up Sand
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A Front View

ROTARY SNOW PLOW IN
CANADA

Fighting the immense snow drifts
that hlockade the railmad lines in the
Canadian north and northwest every
winter 18 a iask that taxez the in-
genuity of railway officials and the
staying powers of the many corps ol
emow fighters on whose shoulders rests
the responsibility of keeping the lines
¢lear,

These illustrations show one of the
rotary plows of the Canadian Pacific
Railway, which all winter long bur-
rowed throngh 25-Tt. drifte in northern

Flow In Action

Ontario, One illustration shows the eir-
cular blades of the plow ab rest after
a severe combat, and the other the plow
in action, catching up the snow and
sending it through the chute at the
top. The snow is thrown in this man-
ner a diztance of from 50 to 100 ft.,
according to the depth of the drift.

UNLOADING PACKAGE
FREIGHTERS

i unloading package freighters it is
impossible to do the work with suetion
funnels or clam shell bucketz az is the
cage with bulk freighters, The pack-

Tha Man, Trucks and Freight Ride on Maving Platforms
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ages are lifted from the hold to the
different decks by pulleys and placed
on trucks. The trucks are wheeled
onto steam or eleetric convevers which
carry them up the incline to the freight
sheds.  The same method i used in
loading. Heavy weights attached to
the ends of the conveyers make it pos-
sible to raise or lower them as the ghip
rizes ont of the water in the process of
unloading or sinks lower when loading.
The convevers are really moving side-
walks upon which the loaded trucks
and men are carried.
o g———
U. 5. “CHESTER” MAKES GREAT
SPEED RECORD

The United States scout erniser
“Chester™ haz broken the speed record
for eruisers with a speed of 26.52 knots,
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the enemy in timez of trouble. Her
battery consists of two 3-in. guns, six
4-in. guns, and two 21-in, submerged
torpedo tubes. Her length iz 423 ft.,
2 in., and hreadth 46 ft., 8 in. The
eontract called for 273 miles an hour, 3
mileg less than she has sueceeded in
accomplishing.  The indicated horse-
power of her main turbines i= 16004,
Her two zister ehipz are the “Salem”
and “Birmingham,” both building at
Guiney, Mass,
A e e

HOW MINES ARE SALTED

The ways and means by which mines
are salted and dizposed of fo unsus-
pecting purchasers are sometimes diffi-
cult of detection, even by experienced
mining engineers,

On thiz subject Howard W. Duloiz

— e ——

=

The United States Scout Cruiser ““Chester"

ar 30 land miles an hour, made in her
specid trials off Bath, Maine, where she
was constructed. lfrt'lllip]hiﬂl witlt tur-
hine engines, she has proven herself one
of the fastest war vessels in the world,
and has won the honor of heing the
fastest craft in the United States navy
with the excepltion of the torpedo boat
destroyers.

The “Chester” iz one of the three
veszels anthorized by Congress to act
ag gcout cruisers and keep in touch with

sYE, “Salting may take |ﬂ"u:13 in the
mine itzelf previous to examination, bhut
this rnelhud involves considerable ex-
pensge.  The cheapest and easiest method
used 12 to =alt the engineer’s samples,
and the salting, so to speak, of the en-
gineer himself for a lelﬂ!’.‘lh[-t! repori
18 often possible by the finaneial induee-
ments which can he offered, in compari-
gon with which the ordinary examina-
tion fee wonld look small.

“The books of mines are often fixed
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to show good mill returns, whereas op-
erations have been carried on at a loss,
and cases have been known where gold
ore has been purchased at twice its real
value, hoth for salting purposes and to
give a good product to the mine™

I'recious metal mines are those most-
Iy selected for the salter’s art, hut cazes
have been known where attempts have
been made to salt iron minea. It re-
quires the greatest vigilance on the part
of an examining engineer to make sure
he has not been salted at one of the
many opportunities presented.

FRAUDS IN WEIGHTS

A lump of damp putty stuck to the
under side of the pan of a ecale is one
of the many ways by which dishonest

A Lump of Damp Putty on Scale Pan

dealers cheat their customers out of
fromm one fo Tour ounces to the Pnund
of the goodz they are purchazing. The
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Iump of wet putty lies on a ledge back
of the counter and is defily attached
to the bottom of the pan as 1t is placed
on the scales.

—_—i—i—

THE STRENGTH OF THE BRITISH
NAVY

Speaking in the British house of
lords, Lord Tweedmouth, first lord of
the admiralty, said Great Britain's
three warshipz of the “Temeraine™ type
were superior to the “Dreadnaught”
type, and the three warships of the “St.
Vincent” type would be a still greater
improvement. He also stafed that in
the spring of 1911 Great Britain would
have three squadrons of four ghips such
as the *Bt. Vincent™ type, and that it
would be safe to say all the powers of
the world combined would not be able
to put an equal squadron on the sea.

CONCRETE TERRACE WALLS

Reinforeed concrete terrace walls,
with an “1.° foot, have been construetad
at Ocean Front, Long Beach, Cal., to
make poszible a beautiful terraced lawn
down the front of a 60-ft, bluff. With-
out the “foot,” or inward facing, it
would have been neceszary to build the
walls several feet thick, instead of only
10 in., as the dirt which covers this in-
ner facing keeps the walls from being
tumbled over into the water.

-
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Tha Concrete Wall Along the 80-Fi. Blull
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HORRIBLE HOLOCAUSTS UNNECESSARY

The Mechanical World Provides Safeguards if Humanity Will Avall Itself of Them

Ever so often, and that often has
been oceurring more frequently than,
ever during the past few years, some
awlul holocaust takes place which wipes
out of existence a hundred or more
lives because of carclessness or neglect
in the providing of adequate means of
escape and the keeping of such means
in proper condition.

As often as such dis-
asters oceur the eivilized
world rouses itself fo
frantic action; school
commissioners, far and
near, visit the schoal }o
buildings under their §
jurisdiction and find
dangeronz  conditions;
the building commission-
ers of municipalities
hurry from building to
building demanding &
fire escape here and less
inflammable material
there. A veritable cru-

who have charge of sach buildings,
making neglect of duty and the ob-
gtructing of exits by locked doors, or
other means, a prizon offense. The
building specifications of towps and
cities and the rules laid down by boards
of education are not sufficient to grap-
ple with the problem.

The first and greatest saleguard is

gade is  launched, and
nations, states and mu-
nicipalities are shaken.
Mothers send their children to school
next day with dread, adulis shiver with
apprehension in the theaters.

All this sudden impetus to better ex-
isting comditions is to be praised, but
the price humanity payes for such a les-
gon ig overwhelming. Why not the im-
petus without the lesson? But that
has to do with human nature, not with
mechanics. The mechanical world has
provided means to safeguard humanity
and it now remains for humanity to
avail itsell of the opportunity.

In the first place, every state ghould
pasz A law, and rigorously enforee if,
that every school or building in which
men, women, and especially children,
congregate should be constructed as
nearly fireproof as constructive ingenu-
ity makes possible. Not only this, bat
other lawe should be passed dealing
with the duoties to be imposed upon men

Safely Stalrs 26 Ft. from Bullding

fireproof  construction.  With walls
constructed of stone, concrete or briek,
steel stairwayvs, steel window zills and
frames, floorz and ecilings of reinforced
concrete and fireproof tile, expanded
metal lath, desks and seats with cast-
iron standards, a vagrant blaze would
find very little to feed upon. Such con-
struction will undoubtedly become uni-
versal in the near future, but as yet
only a few of the metropolitan cities
seem to realize its importance.

On school buildings of the nsual con-
struction, with wooden floors, paneling
and stairwaye, the fire escapes should
he the best obtainable, be accessible
from every room, and reach completely
to the ground.

The fire escape on the Central school
huilding of Sterling, T1L, which, by the
way, was construocted gome time before
the lezson, is worthy of serious study
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Suggested Plan of Emergency Exite—0Ong
frem Each First-Filoor Room

on the part of every city in the coun-
try., It consists of a wide steel plat-
form on a level with the second story
of the building, and at least 35 ft. out
from the wall, supported by a number
of steel posta.  From this to the ground
are wide steel stairways down which
four rows of children can walk. Two
passages or runwaye connect the plat-
form with two specially  constructed
doors opening into rooms on the second
floor, and stairways connect the plat-
form and the third floor. In emptying
the building the children come down
the upper stairways in two columns,
two abreast. Two columns turn to the
right and two to the left, going down
the lower stairwavs four abreasg.
Another type of fire-escape, which is
being installed on many metropolitan
sehonl buildings, is the spiral-chute, In
exterior appearance it looks like a steel
evlinder or drum Hiundmg up along-
gide the wall. Tts interior iz a spiral
chute or glide. The children, stepping
into it by an entrance on each floor,
slide feet first down the chute until

A4

=
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Fire Escaps Ladders and Platforms for Each
Flear, an Four Sides of Building

“chance
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they reach the bottom, where they are
gently tossed out on the ground. The
chute is usuvally about 9 fi. in diame-
ter. Hxperiments have proved that it
12 a =afe and quick means of emptying
a building and that there is no possible
of the children becoming
clogged in the descent.

Among other plans proposed iz the
building of outside exits fo all the
room# on the first floor, 20 that the
children in these rooms can, in case of
fire, leave the building without using
the halle. This would give the chil-
dren rushing down the stairz from the
upper floors an unobstructed passage,

Still another plan is the construction
of a steel platform entirely around the
building at each of the upper floors,
making the fire-ezcape stairs accessible
from every window.

The question of finance is one of the
leading factors in opposition to expen-
sive improvement, especially in smaller
cities and towns, but the strongest op-
pozing factor i= the class of men who
tlo mot consider such improvemenis al-
solutely necessary becanse the children
in their community have gone to school
for 50 or 100 vears without a disaster.
“Buch holocansts only oceur once in a
lomg time,” they argue, “and the prol-
ability that out of all the schools in
the country the next might occur here
iz far fetched.” If the probability were
more apparent these same men would
undoubtedly be the first to demand the
NECEsEary Ltlungm but they do not duly
take into consideration the fact that it
is the unexpected that always happens.

BURNING NATURAL GAS AND
SLACK

Low grade bituminous slack, when
burnt in conjunction with a small
amount of natural gas, makes emaoke-
less combustion poesible. The natural
gas introduces an exees2 of oxygen and
the heat neeessary to ignite the wvola-
tile gases of the slack. The slack is
burned en plain stationary grates and
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the gas is introduced through five small
jets in the side walls of the fire-hox,
so that the gas flames play over the
entire fuel bed.  This grade of coal
costs only a little over 81 per ton,

MECHANICS
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Sometimes precious stones have blem-
ishes which are removed by burhing in
sand and iron flings. White apots on
rubies and black zpots on diamonds are
removed in this manner.

Ceprrighied, 16007, ky B . Norrls

Weird Might Effect at Miagara Falls

HOW JEWELS ARE FAKED

The making of false gems and the
doctoring of others which are real, but
slightly blemished, has become a pro-
fession so widespread that in some
countries the workers of entire towns
do nothing else,

Artificial rubies are sold in BVETY
city, large or small, in the civilized
world. The method of manufacturing
them iz simple. A small erystal of si-
licate of alumina, colored by bichro-
mate of potash, is rotated at a high
speed, and under a high temperature.
It is then nursed with minute parti-
cles of natural ruby, which adhere and
become melted onto the center cone.
With care and patience a large head
can thus be built up from which the
ruby iz afterward cut.

It is said that almost every pink to-
iz now on the market has  been
“pinked,” as the topaz, although it oe-
curs in many colors, is rarely pink.

ILLUMINATING NIAGARA FALLS

The illuminating effects obtained at
Niagara Falls, under the rays of the
three powerful batteries of searchlights
which were given an experimental teat
during the month of September, 1007,
were &0 beantiful that steps have been
taken for the permanent installation of
a series of batteries just twice as strong,
at an approximate cost of 340,000,

The three batteries uszed in the trial
will be part of the permanent installa-
Lmn, and were eomposed of twenty-six
30-in, and eleven 18-in. reflectors. All
the effects were controlled from bat-
tery No. 1, the sub-division into three
batteries being for the purpose of se-
curing a wide sweep over both the cat-
aracts, with a rising and plunging light.
When the permanent installation is
completed this summer the comhbined
searchlights will give approximately
2,000,000 ep. g e ;
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CHINESE ALUMINUM AERONAT

China, not to be outdone by the pow-
ers, has entered the friendly strife for
airship supremacy with an aluminum
aeronat, or dirigible balloon. Iiz in-
ventor, Tee Trean Tai, haz been work-
ing out his idea since 1804,

MThe Chinese inventor nol -uﬁ]:.' Bi-
lieves that aluminum iz indizspensable,

MECHANICS

leave San Francisco on July 6 to circle
the world.

After target practice at Magdalena
bay the fleet left for San Fran-:*is:.-n,
where 1t will arrive about May 5, mak-
ing stops at San Diego, Los Angeles,
Santa. Barbara and Saota Cruz. The
fact that but two months iz fo be al-
lowed between the arrival of the fleet
at San Francisco and its departure for

but that dirigible bal-
loons  should  depend
upon their fan-propel-
lers for advancing, re-
ceding, ase pm!mg and
descending, and that the
cigar-shaped balloon
should only be used as
a safely buoy, Conse-
quently, besides bow and
slern pro gllers, the
“China™ 15 provided
with three  powerful

—— Lz

deck propellers, regn- —
lated by clock work, Imstead of being
steered by exposed horizontal and per-
pendicular rudders, it iz controlled by
concealed  steel wings which can be
ejected from either side of the ship's
gtern by preszsing an electric button.
“BATTLE FLEET" TO CIRCLE
GLOBE

When the “battle fleet™ steamed into
Magdalena bay on Mareh 12, practically
ending the historv-making cruise of
over 13,000 miles begun less than three
manths before, the naval experts of the
world marveled at the feat of seaman-
ghip that brought the fleet into harbor
three days ahead of its schedule with-
out a s'up being in the slightest way
dizabled,

The acclaim, not only of the people
of this eountry, but of other countries
ag well, filled the fleet’s cup of jov
brimming, and all drank of it, from
“Fighting Bob” to the most inconse-
quential though far from humble
Jackie; but a perfect tidal wave of joy
en-'rulfn:d the fleet two days later when
rhe MEsEAEE Wils received from Wash-
ington announcing that the ships would

the Far East is the best proof that no
sETIOUS Tepairs are necessary to any of
the ships, Even this short time for re-
pairs will be cut down by the exeursion
of the fleet to Puget Sound to rive
the people of the North Pacific coast
an opportunity to see the ships.

On the trip around the globe the ves-
gels will firgt tonch at Hawaii, where
they will conl. From there they will
o to Bamoa, and thence to Melbourne
and Sidwey at the invitation of the Ans-
tralian government and the British am-
bassador. Leaving Australia, the fleet
will proceed to Manila, and while in
the Philippines the annual fall target
practice will be held.

As soon as the news reached Japan
that the fleet was to proceed around
the world the emperor of the island
kingdom expressed his desire to have it
visit Japanese waters.  Accordingly
Baron Takahira, the Japanese ambas-
sador, presented the invitation, eouched
in the most cordial terms. The same
was considered by President Roosevelt
and his cabinet and aceepted. China
will also be visited. The fleet will re-
turn to the United Statez by way of
the Suez canal, reaching the Atlantic
seaboard again about March 1, 1909,
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One interesting feature was the fact
that on the last half of the great cruise
more miles per ton of coal were ob-
tained than on the first half, owing to
the increased efficiency which goes hand
in hand with added experience. It was
the efficiency of the boilers that struck
the French admiralty with amazement.
Une of the greatest troubles in the
French navy is the predominance of
Loiler accidents, whether the cruise he
a long or a short one. In consequence
the head of the French admiraltyv has
advized a sindy of American boilers, a
number of which are now being manu-
factured in France,

The wisdom of the eruise is now con-
ceded by even those alarmists who had
vigions of warg a: a result. Quite the
contrary effect is being produced, and
the ocenlar demonstration of ability and
power which the fleet is demonstrating
to peoples having only vague ideas of

what this country really is. will result
in greater respect and Eu'lﬂrgm'l Luginess
relations,

—_ - -

The British government will issue
postage stamps with a black border for
sale to people in mourning.

a11

CARRYING A SPARE AUTOMO-
BILE WHEEL

One way of carrying a spare auto-
mobile wheel is ghown in this illustra-
tion. A holder, or dummy hub, made
of aluminum and weighing under 4 Ib.,

iHub" Holder for Tire

iz fastened fo the back of the automo-
bile. This helder, being an exact 1mi-
tation of the wheel hubg, keeps dust
and water ont of the interior of the
spare wheel, thus insuring an easy
change.

- i
* *

Brigadier General Allen, who has
El‘:[ll'%ll of army aeronautics, has had a
number of the smaller and older spher-
ical balloons of the war deparfment
patched up for use in target practice,

M of the through tralne in Europe
i $ above lllustration.

hawve a Hospltal Compartment, as shown In the
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THE TROUBLES OF THE TROUBLE HUNTER

Amusing Solutions of Serious Difficulties—Why Pumps, Air Compressors and (as
Engines Sometimes Don't Operate

By C. F. Carter

When a man buys an engine or a pump or a machine of any sort he nat-
urally expeets it to do the work required of 1t.  In ninety-nine cases out of
a hI_ITIE]H"Il the work will be done faithfully enough ]IHI\IL]EHL the engine or the
machine 13 treated fairlv. But if there is anything on earth which insists
with inflexible pertinacity upon getting a square deal it is a bit of machinery.

Unfortunately, abused engines and machines cannot falk to explain their
troubles ; they can only etrike.  The owner, however, does enough Eﬂll-.lng for
both sides when anvthing goes wrong. Never by any chance does he take anv
blame to himself, All that is saved for the builders of the offen ding property,
If the tolls are not too high they get it by telephone, Otherwise '[|!:|L down-
trodden sufferer sends by mail a choice ot of complimenis that have been
studied up in advance for just such a eontingeney.

All this is 20 thoroughly understood and '1|:|:'Eptcd as o fundamental part
of the business that large engine builders and machinery houses have special
men ealled “trouble hunters,” who are detailed to stand up and take thiz abuse
and then proceed to the scene of the diffienlty and take some more. When
the trouble hunter points out the fault, which is very often due to some absurd
overgight or neglect on the part of the operator,
then comes the real explotion. Anvbody who im-
agines that a man will gracefully ac l-.nl:m ledge to
a stranger that he has made—well, a mistake,
doezn’t understand human nature, tEmt & all.

There was a millionaire on upper Fifth Avenue
in New York who bought a pump driven by an
electric motor to force water to the top floor of his
magnificent mansion, the pressure in the mains
being insufficient. The pump waz installed by one of the largest and best known
coneerns in the trade and was lelt in good working order.

But the verv next day there came a call over the telephone for the manager
of the pump company. In torrid tones as became an outraged millionaire the
purchazser of the pump announced that it was no good. that the builders of
it were no good, that the men who installed it were no good; that he, the
millionaire, had been deceived and defranded.  He demanded that the pump
be removed immediately and hiz monev refunded.

MThe trouble hunter waz hoztled indo an sotomobile and directed to in-
terpret the speed law liberally., When he reached the millionaire’s palace
what do vou suppose he found?

Why, the butler had opened a switch on the wire which nup]'uhr-ﬂ the pump
motor the evening before and had forgotten to close it again in the morn-
ing, The moment the current was turned on the motor sturl;e:] up, the pump
resumed ite duties and the millionaire was able to take his bath. But did he
seold the butler for a blundering blockhead for causing all the trouble? Not
at all: he only insisted with greater vehemence that the pump must be re-
moved and only countermanded the order when the trouble bhunter made a
ghow of complving with his demand.
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A leading company recently zold a pump to a New York restaurant keeper
who had a basement below the sewer level and so was obliged to use mechanical
means to lift sewage from a sump into the sewer. The restaurant man said
he could install the pamp for less money than the manmfactarers were “'illing
to accept for the service, so it was delivered on the sidewalk, the price was
duly paid and the incident waz considercd elosed.

But a few days later there came a eall on the
telephone ; not in the haughty intonation of an
aristocrat, but the plaintive wail of a fradesman
in distress, The pump would not work, the base-
ment was aded and rain threatened the restan-
rant. Wouldnt they please, for goodness” sake,
H.]'III s0Ine |:Il|.?I|.'| r|"|'|.| 'I'IEJ Loy = “]IHI W H\TIF[IH"'

The trouble hunter hurried to the restaurant.
The place was flooded exactly as reported; he
could see that at a glance. When the hasement was
bailed oui so 11m+ he eould get at the pump it did not take mere than two
minutes to find out what was wrong,

The pump had been shipped with a blind gasket over the delivery pipe {o
keep out the dirt in transit, az iz customary. The plumber whom the frugal
restanrant keeper had engaged to jostall the pump at reduced rates had not
thought it neceszary to remove thiz blind gasket when he made the eonnection
with the discharge pipe. Of course the pump could not force water through
the gasketf.

The Brooklyn Power Company bought a large circulating pump for a con-
denser, but couldn’t make it work., It took a pretty long search for the trouble
hunter to make out what was wrong. It was the fide.

Yes, there could be no doubt that it was the tide. PBeeause, if the tide had
not persisted in rising and falling in Gowanus Canal it would not have heen
neceszary to put in a check valve o protect the pump, which was below high
tide level, from back pressure. Quite inadvertently the emploves who put in
the check valve arranged it so that it entirely stopped water from reaching the
suction pipe at all.

Equally brilliant was the feat performed in behalf of the purchaser of a
very fine feed pump which was to be installed in an engine room which was
eomething of a show place. The buyer of this pump mn’rmmhﬂod the drip
eocks on either end of the eyvlinder lm]g anid earnestly before he hit upen a
plan to keep the greasy water from them off his beautifully tiled engine room
floor,

The solution was some daintily burnished brass pipe leading from cach f]]‘][.l
cock to a T midway betweeen them, the trunk of which was to he connected
with the sewer. But when the job was done the pump absolutely refused to
make a stroke. Affer tinkering and studyving for some days in vain efforts
to make the costly pump go, the owner in despair sent for the trouble hunter.

The pump was found to be in perfect or-
der, all the connections were properly made, 7
and there really secemed to be no reason why :p R LU S e
the obstinate pump should not do the work f%“i‘f;(
required of it until the pretty brass tubes from .' lh_t_';_fl_ Iy
the drip cocks were examined. f"‘-L' ‘T@‘T =

Then it was discovered that the geniuz who ™ g{i‘% EEd .
had attended to thizs job, instead of running i{“r %&u

the tubes to the T aceording to specifications,
had improved upon the original plan by run-
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ning them through the T #0 a2 to form an unbroken pipe leading from one end
of the evlinder to the other. When steam was turned on the pressure in both ends
of the cylinder was perfectly balaneed through this connection and the piston
eould not move any more than a man can lift himself by his bootstraps,

The trouble hunters for another company are able to earn their salaries
through the singular predilection of the purchasers of cemtrifugal pumps for
]]uimn‘:-_, them up with the '-LI.IZI.:I-H'I'I. end where the delivery end should be and
the delivery end where the suction ought to go.

Sometimes, though, the trouble iz a little more serious. A Western con
. cern sold a Corliss driven air compressor of 2,000 cu. ft. eapacity to a western
customer. It was set up and started ﬂerahr:-n to the entire satislaction of
buyer and seller. After the compressor had been in operation about a month the
manufacturers were notified that it failed to regulate and was working in a
very unsatisfactory mapner. An expert was reqoested to come and look into
the matter at once,

The trouble hunter found evervthing in perfect order =0 far as appearances
went, but the regulation eertainly was poor and the air pressure varied greatly
without apparent cause. The compressor was carefully watehed all day with-
out result, Upon cloging down in the evening the valve gear was examined,
but the cause of the trouble could not be found, Next day's search was equally
fruitless,

As g forlorn hope the air regulator was taken apart and examined. XNoth-
ing could be found upon minute examination that could have capsed any
tromble.  Yet strange io =ay when the regulator had been re-aszembled the
compreszor ran with perfeet regulation az if it were working for a prize. The
trouble hunter looked wise and said nothing, though he went home mystified.

Two months later he was calls] back aeain bv a repefition of the fl}ﬂﬂl_.i"
troable,  This time hefore taking the FOVETTIOT ﬂf:l.,i['t il mnst P'unqtu}-_mrr 1=
vestigation was made. It was found at last that the air cylinder of the gov-
ernor, which waz conneeted with the receiver by a guarter-inch pipe, had a
leak at the joint, which was made with a cap, =0 minunte that the air blowing
through it was not noticed. Yet the quarter-inch pipe not being large enough
to take care of the leak without a reduction in-pressure, any change in pres-
sure in the receiver did not have itz proper effeet om the air eylinder of the
governor. When this mrnute leak was stopped the compressor worked sat-
islactorily and has given no further fronble,

But it 12 the {_’:IH ar "uhnli]n' enging Hml forms the hasis for the most speee-
tacular language among ]111I'I."]||'|-'I."1F- This 1= not due to the innate depravity
of the gas engine, but tather to the fact that it is a new thing and the buyer
can therefore exercise more Ingenuily in letting it get out of order than he would
feel justified in using in the caze of more familiar mechanizm.

It seems to be n common impreszion among the buyers of the smaller
sizes of gas and gasoline engines that they very nearly ﬂppman:h perpetual
nm-tum nud that Ih-m o not require any attention at all. The result of this
impression is that the engines do not receive the very small amount of at-
tention they do reguire. Hnrpri:—iing]}' few owners and operators of gaz and
gazoling engines know the prineiple upen which their engines operate, Con-
sequently they are unable to make any adjustment if the engine shounld go wrong.
All this makes work for the tronble hunter.

Last spring a New Englander purchased a 25-hp. gasoline engine. Tt
wag carefully sof vy aceording to printed instruetions and upon frving it out
for the first time it ran so beantifully that the enthusiastic owner zent a glow-
g message to the New York manager, l_.nl!lg’]‘ﬂh‘lﬂll!!l# the bwilders upan their
superh product and himself upon IJI.,ulg the fortunate poseessor of so fine an
engine.
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But the very next night the New York manager received another message
of an entirely different tone. 1t =aid the engine would not work at all and
urgently requested that an expert be sent at once to see what the matter was,
Realizing that the matter was important, sinee the engine was the principal
source of power for lights and water supply in a small village, the manager,
by losing the greater part of a night’s rest, succeeded in running down a
grumbling and protesting man and getting him off on o mail train af 3 o’clock
in the morning. :

‘The trouble hunter rode in a day eoach without breakfast or lunch, but
with frequent changes of cars to make up for the omizsion, until 2 o'clock in
the afternoon. Then he had a nice drive of eight miles over a rough country
road to reach the village. He was not surprised to find the owner of the new
engine rather inclined to say cutting things sbout gasoline engines in general
and this special make of gasoline engines in particular. Any one who had
bought an engine which refused to work the second day after it was set up
might feel justified in growing savcastic at the expense of the builders.

The trouble hunter looked things over and tried to start the engine, It
wouldn't go. Then he went ontside and took off the cover of the gasoline tank,
a galvanized iron affair enclosed in a rough wooden hox sunk in the ground.

“Why, you have no gasoline here,” he said.

“Oh, yes I have. T put in sixty gallons dayv before vesterday and only ran
the engine a few hours. There's plenty of gazoline”

“But there isn't a drop. Try puiting some gasoline in and see if the en-
gine doesn’t worle.”

Upon examination it was found that the corpenter who had boxed up

the tank had driven an eight-penny nail into the o
bottom of the tank and on discovering the mis- ... . = .
hap had pulled the nail out without plugging up jf::ul i -3&"{ ‘ )

the hole. Of course, the gasoline soon leaked out,
The engine ran all right as soon as= it was Bup- e
plied with fuel. n A

Was the New Englander grateful for the sorvice i ,&Er i
rendered 7 Well, no one would have thonght so - .3 L
who saw the saucy letter he wrote in reply to a bill
for the traveling expenses and time of the trouble hunter. He vefused to
pay the bill, saving the engine eompany, which, by the way, had had nothing
whatever to do with the installation of the engine, was entirely responsible
for its failure to work.

Another tale of trouble with a municipal gas engine had that happy end-
ing which is deemed so essential by theatrical managers. This particular en-
gine was sold to the municipality of a Western town instead of an individial,
It was wanted to run the town electric lighting plant.

Being a municipal deal the mavor and hoard of aldermen naturally wanted
to avail themselves of EVETY ]'.H:ISEih-]E ﬂ].'rp-:‘.u'hmii_'; for patronage by Erl:p]n_'rmg
local talent to install the engine. The offer of the zelling company to send
an ereeting engineer fo set up the engine was declined with thanks, A lneal
gnz engine expert, with the requisite pull, obtained the contract for erecting
the municipal engine.

It was late in the summer when the engine was delivered. The home talent
putterad and tinkered over the job of erecting until late in Oectober. Then he
gave 1t up and annmounced that the engine wounld not work at all. It had been
built wrong. )

Here waz a pretty how-d've-do.  The mavor and most of the aldermen and
other functionaries were up for re-election on the strength of their progressive
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record in procuring electric 11%.1113 for the town. 1f the story should leak out
that they had bought a gold brick in the form of an engine that would not
run they would all b slaughtnrr:d at the polle bevond all hope of political res-
urrection,

An agonized appeal was wired to the engine builders. The star trouble
hunter was rushed to the scene as fast as limited trains could carrv him. He
arrived on the day before election.

The home talent, it was found, ignoring the fact that the engine had heen
sot up and tested in the shop, had felt it imeumbent upon him to take it en-
ti'rnlj; apart. He did a splendid job of dismantling, but when it came to put-
ting the engine together again he found himsell in the predicament of the
Irishman who took his Waterbury watch to pieces: there were more wheels
than he could find room for. He did not follow printed instructions and he
made no attempt to mateh the gears on the intermediate shalt though they
were plainly marked. The result was that he put the engine entirely out of
time,

It required just twenty minutes by the clock for the trouble hunter to giet

the engine operating perfectly. That might, the
eve of Elﬁumn, the town was illuminated for the
i first time by the new electric lights; and next
7 day the mayor and his entire ticket were tri-
umph.mtl'n elected.

Election night the trouble hunter, who had
been detained by an insistent hospitality that
— was not to be denied, was given a dinner by the

= grateful town officials which was declared by the

local press to be the most sumptuous banquet ever spread in that fair city, All

the cigars and liquid refreshments in town, seemingly, were urged upon his ac-

ceptance, and he was even pressed to buy some lots at reduced rates in order that
he might come and make hiz home among them.
Y N

ILLINOIS COAL KEEPS BEST completely submerged in water and

UNDER WATER kept submerged until about to he used

lost nothing in heat value, while coal

According to experiments made by kept in exposed places lost from 2 to
Prof. 8. W. I"arr, of the University of 10 per cent. The deterioration of coal
Illinoiz, the =oft coal mined in that kept dry and under cover was prae-
gtate keeps best when stored under wa-  tically the same as when kept in the
ter. IHis tests showed that the eoal open air.

— il ol

Compound Locomobive—Al&ace-Lorraing Ay.
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LEARNING HOW TO FLY

By L. J. Lesh

[ Editor's Note—The author, who has not
yvel peached hie 1Eth birthday, 8 a [ormer
i h oy, but hns spent the past year in
MMontreal., The [llustrations In
are from hie owinn BHetchg. )

Apart from the scientific interest
which attaches to experiments in flying,
this kind of work presenis some sensa-
tional features which are of interest to
the public at large,

.-'"Il.]'l'l't'lg with I:II._‘.' aclive I_l:lT'Li:_-i[:uaﬁl'l-rl
in aeronanticz, I have found oceasion
to write a number of technical papers
on the subject; hut little attention has
been given to the actual sensations of

this article

31%

Two incidents stand out in the year's
work as being particularly interesting
and exciting. The first of these oc-
curred during the longest flight (6
miles}, which was made over the River
St. Lawrence in tow of a motor boat,
and the second happened during my
shortest flight (100 {t.), which was
ended by a smash-up in mid-air,

The flight above the river was under-
taken in hopes that the aviator would

flying or to the petty
adveniures met during
the course of the ex-
pglri e ke,

I have made rome
50 flights in motorless
aeroplanes during the
!]:I,!-T-" HUITLITET, Tﬂ:“_';.jng

i lengih from about
100 ft. to 6 miles, the
prime object of the tests 'IJEiII{; to
acquire skill and confidence while in
the air. The method of experiment
was to raise the machine in the manner
of a kite, by pulling it through the air
with a towing rope fastened to the flyer
by means of a bridle. When the
experiment was carried on over land, a
fast horse supplied the necessary pull
on the cable, and during a flight over
water, a motor boat was used with good
restlis.

remain snspendad long enough to Jearn
gomething of the balance and steering
of the machine az well as get over his
“air-fright,”

The machine rose prettily from a
high concrete wharf at Montreal, Can-
ada, and flew straight downstream for
about 3 miles without any untoward
incident. The aviator had just begun
to congratulate himeelf on the per-
formanece of the flyer and to wigh that
the motor boat had taken on enough
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gasolineg to go clear to Quebec (128
mileg), when he got hiz first taste of
the dangers of the air.

One of the ropes holding the small
seat with which he had equipped the
machine, broke and left him hanging
by one arm, with the choice of either
retying the rope or negotiating a 60-ff.
drop to the water. After a good deal
of trouble he sweceeded in fixing the
geat and convineing the men in the
hoat that everything was all right.

Thiz state of things did not last long,
however, for a little later ome of the
other ropes holding the seat broke, and
after some more gymnastics (physical
and verbal) the aviator gave up the
flight in disgust, coming down in the
middle of the river about 6 miles from
the start and three-fourths of a mile
from the nearest land. The men in the
boat (they were Frenchmen) made
frantie efforts to do zomething after the
descent, and finally succeeded in gel-
ting the aviator out of the water, un-
hurt, and in breaking the machine to
pleces.

After this experience the writer de-
cided to continue his experiments over
land, and aceordingly rebuilt the old
model, making a few alterations in
design and method of operation,

This machine made one flight of
about 100 fi. and lasting five seconds ;
but inte it was erowded for his special
benefit all the worst sensations that one
might expeet to meet with during a
lifetime of aerial travel.

The towing power was zupplied by a
horse, and as there happened fo be a
high wind on the day of the flight, the
machine rose very rapidly and plunged
so violently that the aviator was unable
to keep it on an even keel.

At an unfortunate moment the horse
looked around to sec what he was pull-
ing, and evidently rame to the eonclu-
sion that he waz being purzued and had
a right to look after his own interests.
He bolted immediately on coming to
this decizion, and the increased pull
was more than the light framework and
wires of the asroplane could stand.

It folded together like a jack-knife
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and plonged to the ground. E
stiek and wire of the frame anap;?;

but the aviator was =0 fortunate as to
come out of the aecident unhurt, It
was a tremendous bump, though, and
taught him a lesson he will not forget,

&

MANICURING ELEPHANT'S FOOT

Accustomed to the dey elimate of the
Indies, the elephants imported to tem-
perate and rainy eountriez are subject
to many diseazes of the flesh and skin
to which the veterinary surgeons of
national and municipal zoologieal gar-
deng are compelled to give the elosest
witeh, The smallest seratch on the sole
of an elephant’s foot iz apt to become
serions, unless immediately treated with

Trimming His Mails

an antiseptic, and the horned substance
of the feet, not being exposed to the
wear produced by roaming through a
wilderness, prows in captivity as rapid-
ly as the finger nails of a human being.
The illustration showe a veterinary sur-
geon frimming these mailz or horned
substances with a chizel and mallet.

A

BALED SNOW WITH HAY BALER

An industrious Illinois man spent
his pleasure hourz during the winter
pressing snow into bales with an ordi-
nary hay press and stacking the finished
product in an improvised ice house for
uze next summer, if it can be kept that
long. On account of its porosity, how-
ever, baled anow is far from being equal
to good ice.
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Superstition, mostly as a fad, but In many cases seripus, has struck the autolst In the

form of a figure-head mascot fastened ta the autoemcbile bonnet,

in many Iinstances this

conceit is ironical as well as funny, and finds expression in the guise of a nickel or brass

aliceman with stop watch in hand, or pesticulatin

s a grinning red dewvil,
e alzpl'uprl.‘l.t-ﬂ- on a machineg
for all consequences, and the second disd
rallﬂl on the roadway., &
raveler's gaint, mounted on

and another is a craowing

more serious example §s a figure of St
Queen Margherita of
made of nickel aor brass, plated and calored.

ne of the best examples

"'I-tﬂ-lﬂ"
Bath of these wauld

rinyard fowl,

driven By a =pesd maniac; the firet to exprozs digregard
ain of the slower and more cautious drivers

Christopher, the

Italy's awtomoblie, The figures are

B e B, O

AERIAL NAVIGATION TERMS

The Permanent Aeronautic Commis-
gion has adopted the following terms
to be used in properly distinguishing
the various types of aerial machines
amd the operators of each.

Any machine without a gas vessel or
bag iz to be ealled an “Aeronef,” and
this type is further to be divided into
three sub-divisions, called Helicopters,
Agroplanes, and Orthopters. The fiest
iz an aeroncf, relying on one or more
propellers for its suspension and prog-
ress through the air; the second is an
aeronef in which snspensgion in the air
iz more particularly assured by one or
more planes, and the third is an aeronef
sustained and propelled by beating
wingg.

The term aviator iz to be employed
as defining the operator of any of these
tvpes.  Acronaut will be applied only
to the pilot of an aerostat or acronat.
The aerostat is a common balloon, float-
ing along with the wind, and the aero-
nat is a dirigible balloon.

LAUNDRY CLOTHES TAG

Omne of the simplest methods used by
laundries to mark the clothing and
household linen of one family, so that
the separate picces will not lose their
identity when mixed with artieles of at

least half a hundred other families, is
the pin and marking tag shown in this
illustration. The ping are made thin
enough to pass through the ironing ma-
chine without injury to machine or
garment, and can be used on any un-
starched article from a fine lace hand-
kerchief to a pair of overalls, Attached
o the pins are alominum dizes or linen
tapez bearing numbers or letters,

Bame of the Record Tags
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HOUSE MOVING IN THE WEST-
ERN STATES

In the western states, where mush-
room growth iz the most prevalent and
buildings have to be torn down or re-
movedd, to be replaced by more substan-
tial structures, the comparatively light
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CHEAP AND EFFECTIVE WATER
WHEEL PUMP

After 20 years of eervice this water
wheel, 7 ft. in diameter, is still pump-
ing water at Palm Springz in the Colo-
rado desert. During that time it has
received no attention or repairs, except

R m T TR

T R
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Windlass and Truck Used for Moving Houses

frame buildings are moved on the
truck shown in this illustration. After
jacking up the building and putting
timhers under game, two common wag-
on trucks are placed under the two rear
corners, and the moving truck under
the front part, in the center. The frame
of the truck iz made of steel rails. The
wheels have roller bearings and all the
spokes are set at an angle of 45 deg.
Ita carrying capacity is 30 tons.

The house-moving  windlase, also
used in the west, is guite as novel as
the truck. It is made of a piece of 12-
in. seamless steel tubing, with ecast-iron
flanges and strengthening pieces riveted
on to the top. Steel cable iz used in-
stead of chaina and steel rail skids in-
gtead of wooden ones, az is uzual in
the east.

O
L -

Steam was successfully used recently
in quenching an oil fire at Peteraville,
Pa. There are about 30 oil wells in
the vicinity of the town, and when one
of them canght fire the burning oil
flowed through the strests, saya the
Practical Engineer. Steam was raised
in the boilerz of the sil rige and the
inhabitants used it to put ont the fire

the addition of new bucketz. Tt oper-
atez in a flume 28 in. wide, with buat a
slight current and no dam or drop of
the stream. The cost of the wheel was
probably less than #5, as it consists
almost wholly of common lath and
pieces of clap-boarde. The shaft is of
g-in. gas pipe, to which iz fitted two
pieces of grooved escantlings.  Around
this makeshift of a hub are fitted the
spokes.  On the further side are six cups
made of old corn or tomato cans eut in
half, with top bent inward. These cups

Cost $6. Used 20 Years
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pick up the water and drop it nto a
trough, from which it runs through
pipes to a barn some distance away.

AUTOMOBILE WAGON-TRAINS
FOR GERMAN ARMY

By Oeorg Jacoby, Berlin

Germany has undoubtedly equipped
its army with more power-driven vehi-
cles than any other three countries. Al-
moet every type of serviceable machine,
from healthy-looking fighting automo-
biles, armed with rapid-fire guns, to
motoreveles, has found a place of use-
fulness, and new types are being added
to the list every day., The “Verkehrs-
iruppen,” which is a ecorps formed for
no other purpose than to experiment
and recommend mean: of {ransporta-
tion, has just added a number of new
antomaobiles for transportation purposes
which are entirely up-to-date and pre-
sent many interesting features.
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These are six 45-hp., 4-evlinder ma-
chines ; two 60-hp., 6-cylinder machines
and a much egpeedier and smaller {Fig.
1) 25-hp. machine. The latter iz to be
used to carry eoldiers and parcels quick-
ly from one place to another. It can
also pull a trailer at a speed of 15§
miles an hour.

The 45-hp. machines arc strongly
built and have a capacity of 2} tons.
Their own weight is 7,000 Ib, Each of
these machines pulls three trailers, with
a combined weight of 4 tons, at a speed
of 11 miles an hour. The power is
transmitted by a cone eluteh and speed
changing gear. The rear wheels are
driven by sprocket wheels and chain,
Four speeds are possible ahead, and one
reverse,  As these cars are subject to
rough service thev are fitted with steel
tirez.  Chain eaulkina are provided for
had roads, and ice caulks for slippery
groumd. The latter can be serewed into
the wheels.

Berviceable Machines Used by the Qerman Army
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The twa engines shawn In the Ilustration

look in & way like two wild animals of the
Jungle rear wp on their haunches and
clasped in a bltter death struggle, It was a
death sbruggle, and the result was 20 ps=ople
killed and many more Injured. The coellision
occurred near Ludhiana, India.

The two GO-hp. machines (Fig. 2)
weigh over 4 tons, and are eapable of
hanling four trailers with a combined
weight of nearly ¥ tons. Their chassis
and wheels are extremely strong and
built for extraordinarily rough service.
They can run over plowed fields and
eandy roads and on grades which would
be impossible for horses. In order to
cope with ench econditions all four
wheels are connected with the engine;
those in the rear in the usnal way, while
g longitudinal shaft transmits the
power by conical wheels to the fromt
wheels. Thus grades up to 50 per cent
can be overcome.

Ezpecially of interest iz the fact that
all machines are provided with search-
lights, and also with axes, boarde, hoes
and windlasses for very steep grades

POPULAR MECHANICS

and ditehes. A rope is fastened to a
tree or stake and the motor winds the
trucks up over any ohztacle. Before ac-
ceptance the machines were inspected
by the Kaiser and found highly satis-
Tactory.

& &
L

ACROSS SIBERIA IN ELEVEN
DAYS

Siberia, with an area half again as
large as Europe, with its enormous
rivers, timber wealth, extensive de-
posits of metal and of coal, and in the
gonthern section over 1,000 miles of
fertile land, iz not altogether the prison
house of Hussian political convicts that
popular impression has made it. It is
a land of 1mmense possibilities slowly
awakening at the insistent knocking of
the civilization that in the future will
knit together its great expanses with
many railwayzs such as the famous
Trans-Siberian railway.,

The trainz on this railway leave Mos-
cow three timez a week, and with only
one change of ears, at Irkutsk, reaches
Viadivostock, on the Pacific, a distance
of 5,627 miles, after a little over 11
days. These trains are made up of a
baggage, a dining, one first-class and
two second-class carz, which have eighi
etaterooms each. The staterooms in the
first-class cars accommaodate two per-
sonz and in the second-clasz cars four
persons. One part of the diming car,
which may be used for reading or writ-
ing, is provided with a library of Rus-
sian and French books. Both firet and
second-class passengers are allowed in
the dining car. For the 11 days’ trip
it costs $145 first class and $95 second
class.

The traveler from London reaches
Japan via Siberia 12 davs earlier than
hy the Suez ecanal, and this time
can be made much shorter, as the aver-
age gpeed of the trains is only 20 miles
an hour. The stops made are long and
frequent, and the trains are scheduled
to be under way only 21 out of every
24 hours. On some days the train’s
schedule ealls for stops which aggregate
o hours out of the 24.
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LIGHTSHIP ON WAY TO PACIFIC

Traveling under its own motive
power and manned by a crew of about
20 men, this small lightzhip is follow-
ing in the wake of the battleship fleet
around South America. 1t was built
at the government yard at Tompkins-
ville, Btaten Island, and will be sta-

Lightship on Way to Pacific

tioned off the Californian coast as a
beacon to mariners who seek to reach
San Franciseo,

Fa——
" *

The erniser “Yankton,” which wasz
detached from Admiral Evang’ fleet to
search for American sailors, supposed
to he lost on Indefatizable Island, re-
turned to the fleet without finding any
trace of them,
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DIVERSIONS OF AEROCAB
TRANSPORTATION

This 15 a Lon-
don artist’s con-
ception of  an
aerocab. Drop
me at such or
guch a place, i
the command re-
ceived by a gen-
wine cab driver
when his passen-
ger wishes to stop, and the same com-
mand has just been given by the
thoughtless passenger of the aerocab.

L

BUILDING ROCK JETTIES

In huilding the Galveston jetties
rock iz transported by rail from long
distances and loaded onto barges. The
barges are towed to the scene of opera-
tion where a derrick barge swings them
into position. These great blocks of
stone weigh several tons each.
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WRIGHT BROS." AEROPLANE
A PUZZILE

The secrecy regarding the Wright
Broe acroplane (=old to England)

POPULAR MECHANICS

SANITARY CIGAR-ROLLING
TABLE

The cigar table shown in this illus-
tration embodies many eanitary feat-

Wright Bros." Aerroplane—=From Patent Offica Drawing

cansed many American aeronauts to be
skeptical of its suecess. The recent ap-
plication for an English patent gives
gome idea of the machine.

From this application it seema that
the motion of the wings that keep the
flying-machine progressing through the
pir can be effected by the hands and
legs of the operator, or may be sup-
plied by a motor. The machine is sus-
tained by the.reactionz which result
from thin surfaces of wings moved
horizontally, almost edgewize, throngh
the air, inclined at a slight angle to the
plane of the machine’s progression,
either by the application of power or
by the foree of gravity,

The wings are made of cloth
stretched on a light frame of wood and
wire, and are connected with each other
through ball-and-zocket jointz by 12
upright standards which can both bend
and twist. The front horizonial rudder
i2 stationary, and when the rear edge
i raised or lowered the machine moves
up or down at the will of the aperator,
who lies prone on the lower wing sur-
face. The body of the operator rests on
a movable cradle, and with the motion
of hiz legz he imparts motion to the
winge. The machine, as illustrated
(drawing made from English patent
papers), indicates a very limited use.

ures,  The filler box iz made of galvan-
ized iron and holds enough tobacco for
a day's work. The top of the box is
covered by a tight-fitting rubber cov-
ered eloth, which apens and eloses by
means of a pedal, and a similar ar-
rangement is provided for the hinders
and wrappers, The filler box has a
false bottom, which is raized by a

Sanitary Clgar-Ralling Table

crank as the fobacco is used, keeping
the supply even with the top of the
table.

-
L

Sticky varnish put on furniture by
cheap workmen may be remedied by
first placing on ghellae varnizh and then
follow with a coat of copal varnish.
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SHOP NOTES

Thawing Out Hydrants and Mains

During an increased spell of cold
weather a number of water mains and
hydrantz were frozen in our city and
could not be used in case of fire. The
accompanying sketeh shows how 1 fitted
my road roller with a pair of narrow
faced fromt wheels and with spikes in
the rear rollers so I could drive it from
one hydrant to another. One end of a
hose was comnected to a steam pipe in-
gide the cab and the other emd run
into the stand pipe of the hydrant. The
work was accomplished quick and with

Thawing Clty Hydrants

suecess,—Contributed by Wm. B, Bar-
ker, Onaway, Mich,

PR

How to Make a Buffer and
(Grinder Stand

This stand i= an improvement on
one deseribed in a tecent number of
Popular Mechanies, The advantage of
having two bases or feet i= that it
makez a more substantial and rigid
frame and can be used for quite heavy
work.

The materials necessary for making
a buffer and grinder like the one shown
in sketch are two pipe flanges, A; two
bushings,” B; four }-in. tees, D; five
$-in. mipples, C; two collars, F; two

Home-Made Buffer

wazhers, (i ; a number of cloth dises for
the buffer, H; an emery wheel; a short
picce of d-in. shafting; a pulley and
babbitt for bearings. Apply a solution
of sal ammoniac to the threads when
putting together, which will eause them
to rust and make a rigid joint. By
using two bases or feet instead of one
the whole machine will be more solid
and will not “wobble” when running at
high speed for heavy work.—Contrib-
uted by R. Q. Dalton, Chicago.

Water Tank Connections for a
(asoline Engine

The ordinary method of connecting
a cooling water tank to a gasoline en-
gine is shown in Fig. 1. When pipe
is connected in thiz manner the hose
will soon erack and become loose,

HOSE

HOSE
TAMK,

ENGINE

EMGIME

HOSE:

SHOSE

Improved Hose Connection
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caused by the vibration of the engine.
Make the connections as shown in Fig.
2 and the hose will last indefinitely.—
Contributed by Ora 8. Harmas, Fenni-
more, Wis,

—_———

Making Decoy Ducks Appear Like
Life

During the spring and fall months
of the year many hunters use decoy
ducks to assist them in calling the wild

Life-Like Decoys

game to a lake or river. To attract
the game the decoy ducks must appear
ag life<like as possible. Thizs can be
done by running a cord from your bhoat
or hiding place through a small pulley,
which is attached to a window 'l.'rirlﬂlt
sunk in the water, and fastened to the
bill of a decoy. By pulling the cord
the decoy will appear to dive and with
a duck call the flying game will be
attracted to the spot.—Contributed by
Walter Short, Conneil Bluffs, lowa.
ot ——

A Door Key Holder

—

Bend a piece of heavy wire in the
ghape as shown in Fig. 1 and place
the hook part

[] over the shank
E, of the knob as
in Fig. 2. The
other end is slip-

N i
| E‘.
|| ped through the

| w1 || open part in the
g2l handle of the

key. When a
door is locked from the inside and the
device applied, it will not only keep
other keys from being inserted from
the outgide, but will also prevent the

Jr

e r'r_-sl_"l
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key from being turned with instro-
ments.

e ———

How to Babbitt a Main Bearing

Oceagionally a wmwain bearing ol an
engine needs rebabbitting, and while it
15 not a difficult job, it may, neverthe-
less give considerable trouble if one
docs not know very well now to pro-
ceed.  Sometimes, if the box is in four
fquarters, it may be taken to a machine
chop and the work done there, but it
must often be poured on the engine by
the engineer. A large Corliss engine,
located in a place where there was no
machine shop, needed repairs and the
main bearing rebabbitted. This was
accomplished by chipping out all the
old babbitt and placing the bottom box
back into- position. The erank-shaft
was leveled and supported by a jack.
Another jack was placed against the
crank, pressing it tightly against the
side of the bearing. The bottom box

T

-
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Rebabbitting Main Bearings

was then poured, taken out, the edge
trimmed off the babbitt and then re-
placed. The quarter-boxes were then
placed in position and zeparated from
the bottom box by thin cardboard in
order to prevent the babbitt from adher-
ing to the hottom box. They were then
poured, taken out, trimmed and re-
placed. Wooden liners of the required
thickness were put in and the top box
poured.

All boxes were then taken out, oil-
grooves eut in them and seraped, savs
a correspondent of The Practical En-
gincer. The oil grooves were eut as
shown in the sketch with a half-round
gauge or chisel, and the edgez were
beveled to a half-inch, This method
insures a good distribution of the oil
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ovar the bearing.  The top box had no
oil grooves cut in if, the edges only
being beveled, as thiz box 15 not sup-
posed fo bear heavily on the shaft.

el p———

How to Use 0ld Dry Batteries

e

Cut out the bottom of the drey bat-
terv and elean thoroughly. Punch three
or four holes with a
nail or pointed in-
strument near the
top of the eell. These
holes will allow the
air to escape  when
the battery is set in
the solution. Make
a Genz. solution of
gal ammoniac and
place it in a jar
which should he a trifle larger than
the g]rj.' hatldj]j.', Set the hattery pre-
pared as above in thiz zolution and yon
will have a good battery.—Contributed
by M. K. Orton.

e ————

Mail Keg Strainer for a Suction Pipe

A duplex pump was used for pump-
ing pond water for flushing out a deep
well and washing away the clay eut out
by the casingasitwas
forced downward.
The water seemed to
be sufficiently clean
and free from any
material that would
catch in the valves,
s no slrainer  was

atopete’) | ysed on the suetion

2 5 o ipe.
Tafafato PEI‘Im pump ran
=22 | smoothly for a few
11:::4:1:-:.:9-: davs, then one sgide
reg8g0 e f | refused to deliver
water, says a cor-

rezpondent of Power,
On examining the valves it was found
that a horse bridle had been drawn
up throngh the suction pipe and had
caught under the valve. To avoid a

repelition of such an  occurrence, a
strainer made from 2 nail keg was
placed on the end of the suetion pipe.

In making, the hoops on one end of
the keg were loosened to remove the
head, in which a hole was eut large
enough to fit around the suetion pipe,
on the end of which was screwed a
coupling to prevent the strainer com-
ing off. The head was then split in
half to permit of itz being placed above
the coupling, A number of 1-in. holes
were bored in the keg as shown in the
shetech.,  The keg wasz then placed in
position over the pipe and the hoops
tightened, _

L

How to Connect Two Water Fronts

The piping from the range boiler
should be 1 in. in diameter for the
supply to the two water fronts, and in-
stead of the water having to pass
through both of the water fronts,
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whether they are both in use or not,
this 1-in. pipe is connected to a redue-
ing tee, so that either water front ean
ke supplied, savs The Metal Worker.
The hot water pipe from the basement
water front is connected into the boiler
in the uwsual way, while the hot water
pipe from the kitchen water froit is
connected into the hot water servies
pipe as shown in the illustration. The
arrangement of piping thus brings the
circulation pipe so that it can deliver
water to either of the water fronts.

Novel Method of Supplying a Plant
with Fuel and Removing Ashes

A certain plant is located within 200
ft. of a river bank from which it 1s

supplied with coal brought in barges,

POPULAR MECHANICS

end to the discharge of a large pump.
When the time comes to hustle out the
ashes, which is every six hours, the coal
wheeler pulls out the ashes with a large
hoe and the pump is started. It re-
quires but a short time to remove the
ashes,

When the plant was built, the steam
digger wae ecrected first, and all the
eand uw=ed in the construction of the
plant was taken from the river bottom.
The ash-sluiceway was led to a point
over thiz hole, the supposition being
that the ashes would drop into it, when
thev could be removed to scows by the
digger. The hole filled up all right,
but not with aches, and where they go is
a mysterv. Sometime afterward a boat’s
crew took several soundings and no
trace of ashes eould be found.

PP

Removing Ashes from a Boiler Room with Water

unloaded with a steam digger and
hoisted to a belt convever, which trans-
fors the coal to large bunkers, The
bunkers are elevated, fitted with chutes
from which the coal is taken in the
hand cars holding one ton, to the boiler
room, where it is shoveled by hand from
the ears onto the grates, says a corre-
gpondent of The Practical Engineer,

A east-iron  2luiceway, round and
open at the top, Tunz along the top of
the ash-pite, the opening being on the
level with the bottom of the pits. One
end connecls with the river directly be-
neath the steam digger and the other

The Proper Care of Show Cases

A t many glass chow cases are
ruined each vear from the lack of
proper attention. Small eracks appear,
caused by heat or contact with hard,
heavy hodies, and if these eracks are
not at once attended to they soon
spread.  Cracks may be kept from
apreading by making a short ecrateh at
right angles with a diamond or glass
cutter, says the Sporting Goods Dealer,
A eage should set perfectly level on the
floor, especially the new all-glase va-
riety. Use a solution of 1 oz. of white
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wax dissolved in a pint of pure turpen-
tine to remove scratches.  For cleaning
the glass, a good method is to use 1
oz, of whiting, 1 oz. aleohol and 1 oz.
of water of ammonia in a pint of water.
Apply with a soft cloth, allow to dry
and then wipe off,

Roof Shingles

Shingles are uzually 16 in. long, and
a bundle of them is 20 in. wide and
contains 24 courses in the thickness at
each end. A bundle of shingles will
lay o course 80 ft. long. When shingles
are exposed 4 in. to the weather 1,000
will cover 107 sq. ft.; & in., 132 sq.
ft.; 6 in., 160 sq ﬂ'

How to Use erE Fem:e Rolls for
a Land Roller

Common woven wire fence that iz
sold in rolls of 40 rd. and 48 in. high
can he used to construet a land roller
and when the land is rolled the wire,
which 13 good as new, may be used for
fencing. Two of these rolls are used
in making this roller. Wooden blocks
are fitted and inserted in each end of
the rolls. Holes are bored in the center
of these blocks and a long rod run

Wire Fence Used as Rollar

through the holes which iz nzed as an
axle, This rod is attached at each end,
and in the middle between the rolls, to
a wood frame. A tongue is fastened
to the frame which completes the roller.
The outside end of the woven wire
should be securelv tied with wire to
the under layers go that it will not
unroll when in nse.

i

Ores eontaining gold, silver and cop-
per have been found in the Culebrs cut
of the Panama canal.
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How to Turn Rubber

Bend the handle of an old razor at
right angles with the blade and mount
it in a holder as shown in Fig, 1. This
will make one of the best tools to turn
rubber the quickest, sayz American Ma-

Fubber

Turning Rubbar

chinist. When using this tool ecare
should be taken to bring the blade just
a little below the center. In sefting
the tool for cutting, measure from the
mandrel or the gpindle that the rubber
iz being turned on.

Fig. 2 showz a way of turning a
rubber roller when there iz not sufficient
stock for a cut. Use a sharp file fast-
ened in the tool post as shown. Anyone
having any ditficulties with turning
rubber will soon get over them by
adopting these methods.

A Babbitt Riveting Block

Those who have had experience in
hunting uwp new pieces of babbitt or
lead every time they wanted to use a
eoft block for
riveting will ap-
preciate the de-
vice here illus-
trated. A pat-
tern is made
from whicl. any
number of castingz can be molded, The
lug on the bottom makes it eonvenient
to hold in the vise. The hollow top
18 poured full of babhbitt {or lead), thus
forming a soft anvil that lastz much
longer than a plain piece of babbitt, as
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it is supported on all sidez by hard
metal which prevents the mushroom
effect, says Machinery., When the bab-
hitt gets =0 battered up that it cannot
lie nged longer, the block is held in a
flame until the babbitt melts, and then
it iz poured again. This scheme will
save time and babbitt.

——illy i ff——

How to Make a Concrete Anvil Block

The tapering cast-ivon box is filled
to within 2 in. of its top with concrete.
Wood will do as well as cast iron for
the form, only that the cast iron may

Concrete Anvil Block

remain in position. On each zide of
the anvil is imbedded a bolt and nut, B.
The space above the concrete is filled
with melted lead, A, which holds the
anvil rigidly in place, says the Ameri-
can Blacksmith, also deadening its
eound to a marked degree.

Ll f————

To Protect Corncrlb from Rats

When building a cornerib set it on
posts which are placed part way in
the earth. About 22 in. of each post
ghould extend above the ground. On
this part of each post place a tile which

MECHANICS

13 2 It. long. The tile will zetile down
enough to allow the crib to rest on the
poste,  Hats cannot climb up the
smooth tile,

R Y
" b

Towel Hanger for Kitchen Boilers

The heat from the kitchen hot water
tank can be used to excellent advantage

for drying dizh

towels and other

cloths nsed in the Eﬂﬁ\_ =
kitehen by the use = o
of the hanger shown | i

in this illustration. T

It iz made of a thin
strip of metal from
which extend seven
or eight arms or
hooks on which arti- [
eles can be hung. i
The clasps of the [
rim are o0 notched r'“
as to be easily ads
justed to any mized —
boiler.

—lr e df——

How to Make Drop Black

Drop black, also called Frankfort
black, takes its name from the Ger-
man town in which it was first manu-
factured, and is called drop black on
account of the shape in which it is pre-
pared for sale. It is made from a va-
riety of materialz of organic character,
such as vine fwigs, peach stones, I]:.:-p
vine, bome shavings, ivory cuttings, ete.
They are caleined in a closed vessel un-
til they are thoroughly charred, says
Railway Master Mechanic. The black
thus obtained is ground as fine as possi-
ble with water, the mass iz next lixi-
vated to free it from soluble matters,
and then dried. 1t iz then mixed with
a little glue water and made up into
small pear-shaped drops for sale. Drop
black is of fine texture, varving in hune
frormm blnigh black to reddish black,
which is due to the different materials
of which it iz made. Vegetable mat-
ters vield a black of a bluish hue and
animal matters a grayish hue,
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Drop black owes itz color fo carbom,
the amount of which varies in different
samples. The following 1= an analysis
sample of drop black:

Irer vemt,
WHRLEE wasnssrmrorrrranesids 2,4HH
L P 0h. 712
Mineral miotier .. 0000 0a2000. SIS

The mineral matter contained phos-
phate of lime, an evidence of the wse
of bones in the composition,

How to Mend Plaster Casts

In mending plaster casts 1 have tried
evervthing, shellac included, with very
poor resalts, nntil one day 1 tried oxy
phosphate of zine, a cement neeid by
dentists for filling, and have never had
a Tailure in any case.  The cement
ghould be made tILi11 and then the edges
of the broken parts browght firmly to-
gether and held in place for a {few min-
utez.—Clontributed by J. Hobbins, D.
M. I», Balem, Maza,

e

Home-Made Door Holder

A very simple and eazv-to-make door
holder that will net seratch the toor
and will always keep the edge of the
door clean waz desioned by oa eorre-
gpondent of Woodworkers” Review, Se-
cure a prece of old sheathing, or any
old boards around the job, aboui Bl 1L
lomer.  About 13 16 from one end of
thie board fasten to a =mall eleat a per-
pendicular piece 2 b 4 in. long and
run another piece over the top of this
at an angle projecting over about 3 in.,
ag shown in Fig. 1. In this piece that

MECHANICS
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angles, cut a notch the thickness of the
door and nail it af the top and bottom.
Two cleats are nailed across the hoard,
one abont 6 in. from the upright and
the other the same distance from the
end of the board. Fig. 2 shows the top
view and Fig. 3 how it may be used
to hold the door in an inclined posi-
from.

o

Repairing a Broken Fly=Wheel

Two zpokes were broken in a fly-
wheel on a steel plate shear by the

An Odd Repair

carclessnezs of an overhead crancman
in a steel mill. Az there were no spare
wheels on hand, the mechanic in charge
tapped a 1d-in, hole in the ends of
both broken spokes, saye a correzpond-
ent of the National Engineer, Into
the oider end he serowed a shiad having
a right and left hand thread, Into the

-.IE-_-I--
F-e i
Flg.I ri"r:

Dopr Holder That Will Not Seralch the Door
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end nearest the axle he ecrewed an
ordinary tap beolt, first slipping it
through one side of the turn-buckle
which was made as shown in sketch.
Any tension could be maintained by
this arrangement up to the breaking
etrength of the rod.

A Portable Crab

The accompanying sketch shows the
construetion of a purtﬂhla craly for pl:nt-

Portables Crakb

form and warehonse purposes. It is
made entirely of iron and steel, with
the exception of three plecez of wood.
It has double gearing of which the
first is 6 to 1 and the second 20 to 1,
giving a pull of 4 tons on a single line
with a man turning each crank, The
gecond erank can be thrown out of gear
when using only the firet. This will
make a handy outfit for loading and
unloading heavy articles to and from
freight cars or about the warehouse.

—
-

How to Clean Copper Plates

When copper plates are stained with
verdigris, which prevents their amal-
gamating with and saving the gold, the
plates can be cleaned in the following
manner: Thoroughly serub the plates
with fine eand and water, nsing a coarse
gunny 2ack or serub brush. Wash off
the sand and serub thoroughly with a
golution comsisting of 1 part of oil
of vitriol and 4 parts of water, says
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Western Machinery. The acid disin-
tegrates the verdigris, dissolving the
oxide of copper, and leaves the plate
clean, when it will readily amalgamate
with the mercury without the use of
cyanide solution, except the acid solu-
tion should have been made stronger
than herein preseribed, in which in-
stance the plate should e washed off
with water, and then dressed with a
solution of cyanide as usual.

The formation of verdigris on the
plates can be stopped by plating them
with silver amalgam, after cleaning as
before mentioned, exactly the same as
mercury, leaving the plates thoroughly
coated '-T'!ﬂl gilver, whereby they become
more effective for eatehing gold and
silver, and will operate beiter than
plates which have been electro-plated
with silver.

& &
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Turning Hard Lathe Centers with
a Carborundum Tool

The center on my lathe was in bad
Ehﬂpi.‘ and T had & rush job where a
% -in. mandrel must be used, and as we

ad no center grinder, apparently the
only way possi- '
ble was to anneal
and re-turn the
center, says a
correspondent of
American  Ma-
chinist. A hap--
py thought
struck me to use a carborundum wheel
we had—No. 40 grain. Taking out the
tool post, I bolted the wheel flatwise in
itz place on top of the compound rest
and swung it around to 60 deg., as
ghown in the skefch. Running the belt
on the highest speed cone, I fed the
wheel back and forth along the center,
using the eross-feed screw to force the
wheel in. In this manner the center
was fitted up in good shape quickly;
in fact, better than it would be after
turning and hardening, as it usnally
springs eome in that process.

Owners of small shops who have no
grinder or eannot afford to own one
will find thiz method a good substitute.




POPULAR MECHANICS

When through with the ;rrmrlmr' a pol-
ieh may be given by using a piece of
fine emery cloth p]nmd over a file with
a little ol

oy
L -

A Novel Sack Truck

The illustration shows an idea in
gack trucks for the mill, which is a
product of a German miller of Breslau.
Three huge sacks full of grain or flour
ey be pushed around the mill, and by

Handy Sack Truck

an ingenious eontrivance shown, a sack
can be lifted onto one’s shoulders with-
out the help of anyone,

How to Keep Slag Back in Ladle

An extra man iz alwavs required for
gach ladle when [:-]L..J:Il-_LfJJI'H. heat to keep
the slag and dross

back  from  the
'i]{nu'it:g stregm
of molten metal.
| Make a hole or
A i d spout b the
1 £ L lgide of the ladle
B b h as shown in the
'\-..P‘“’."' etk | gketch and the
— : part of the ladle
above the hole will not permit the dross
to pass out with the flow of metal.

& &
i

A round file may be used as a reamer
by inserting it in the hole to be reamed
and turning to the right instead of to
the left. By doing so the file will not
bind and excellent work will result.
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How to Make a Long Turnbuckle

A hole iz drilled in the center of two
square plates of metal which may he
of any size snitable for the work at
hand. These two plates of metal are
represented by A and B in the skeleh.
Two smaller holes are drilled in op-
posite corners of both plates, A and B,

Making a Leng Turnbackle

and the ones in B are tapped to receive
the threads of the long bolts, C C. A
long screw bolt D is made with an oye
in um- end and s inserted through the
center hole in B oand fitted with a nut
on the back side of the plate.  Another
eve piece 18 inserted through the center
hole in plate A and a hmri riveted on
the back side. When in position the
nut on the back side of the plate B is
turned to take up the slack,

How to Clear a Short-Circuited
Condenser

The accompanying diagram ehows
how to apply the electric current to a
condenser that may have hecome short-
cirenited by the tinfoil, through a de-
feet in the paper insulation, making a
contact one sheet with the other, as
shown in Fig. 1.

Connect the contact point, A, Fig. 2,
to one side of the source of current and
the wire, B, to the other side, connect-
ing thiz wire to the condenser as shown,
Then by means of attaching the con-

::%x::::wﬂ
T EH}I
' B
Cordarear
| c
i
Fig, 1

Cleaning out a Condensar
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tact point, A, to the condenzer terminal,
X, you will succeed in burning out the
ghort-circuited portion of the condenser,
says Telephony, Be sure to insert a
fuse wire between the contact point
and the source of current, which will
blow out at about five amperes, and it
is well to simply make passing contacls
between A and X until yon have ob-
sorved that the short-cirenited portion
haz been cleared. O represents the
source of eleetric current, which may

&
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be the regular 20 or 40-volt storage bat-
tery or it may be a 110-volt lighting
cireuit,  Either system will serve so
long as it is a source of direct current.

In Fig. 1 is shown the tinfoil, T, and
the paper msulation, P. D zhows the
defect in the paper where the tinfoil
has forced itself through in contact
with another sheet. It iz this contact
point which is burnt out when you
“flash” the condenser in the manner
deseribed.

How to Construct a Small Brass Furnace

The blacksmith, particularly the one
who haz put a metal working lathe in
his shop, frequently feels the need of
gome means to obiain small castings
quickly. IT the chop iz located in the
vicinity of a foundry, the problem is
F-Imp]{! but when t]m nearest melting
ghop iz miles away, then the guestion
of repairs becomes a serious and expen=
give one. There is a way by which the
gmith in a remote region may obtain
permanent relief. It is by putting in a
small brass furnace and the accessories
of a foundry suflicient to make small
patterns, mold them in sand and east in
brass.

There are a great many places in re-
pair work where a brass casting can ba
made to replace a broken steel one, and
there are many other places where brasa

eonetruction is far betier than irvon, al-
though perhaps more ecostly. Some-

FIRE E.FI‘I'E-'I'I:'-IZIH[I_EE
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g | Fig. 2
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Fig 3
Flg. 1=0rucible for Melting, Fig. 2—Ladle Handla
for Crucible. Fig. 3—Crucible Tongs

times cost cannot be considered where
repairs must be made in a hurry.

Figure 1 representz a form of cruci-
ble usually emploved for containing
brass during the melting process. These
crucibles can be obtained of any size,
from 1-oz, capacity to large enough to
hold 500 1b, of metal.

Different zizes of tongs will be Te-
gquired to fit crueibles nf varying ca-
pacity, but as a foundry seldom uees
maore than one or two sizea of crucible,
the aseortment of fong sizes need not
be an elaborate ome.  These are clamped
over the erueible whenever it is neces-
gary to move the erueible, either for
putting in maore coal, for replacing the
crucible in a vertical position in the
fire. or for removing it when the brazas
18 ready to be poured into the molda,
To pour the metal ont of the crucible, a
bar mav be put through the tongs just
above the crucible and held by two men,
while another man tips down the eruci-
ble by meanz of the top end of the
tongs, using them as a lever Tulerumed
over the bar, Tn this manner the con-
tente of the erneible may be poured
at will. Tn regular foundries the tonos
are remaoved from the crucible after the
latter has been taken from the furnace
and =t en the ground over one of the
ladle handlez shown in Fig. 2. Then
the tongz are removed, the ladle handle
lifted into place to take the weight of
the erucible and contents, which then
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may be treated as if it were an ordinary
ladle, and the melde poured by one man
instead of three. The tongz are made
as shown in Fig. 3

To make @ brass furnace for oc-
casional use, procure a piece of sheet
iron, 3 [f. wide and 8 ft. long. Bend
this up in a eylinder and rivet together
as shown in Fig. 4. Cut opening for
the smoke pipe, A, the grate stems, C
and I}, for the ash door and for the
air pipe, B. Also rivet on slides each
gide of the ash door in order that the
air supply entering under the grate
may be controlled by meanz of a sheet
metal slide fitted over the ash opening
instead of a door, and for the purpose
of closing that opening entirelv in caze
of necessity. The forge blower iz con-
nected direct to the air pipe, B, and
nged in cage the chimney fails to give
the necessarv degree of heat,

The grate may be taken from any
coal stove which will vield the proper
gize, The grate ie held in pesition hath
by the stems, C and D, which bear in
the irom shell, and by the bearings of
the stems in the brick lining of the
furnace, The fire pot is lined with fire

Bmall Brass Melting Furnace

be 18 in. inside and 24 in. outzide
diameter. Thiz will leave 3 in. all
around inside the shell for a course of
common bricks =et on emd and laid Aak
againzt the shell, the whole to be =et
with fire L']Il}'.

Bv having the working floor level
with the top of the furpace it is easier
to lower the crucibles into  place,
alzo o remove them from the Turnace
when under heat, says a correspondent
of the Blacksmith and

Wheelwright. The fur-
nace should be placed
—_ in a pit excavated in
S the floor of the shop, as
' shown in Fig. 35, the

furnace heing support-
ed on two pieees of rail-
road iron placed across
the pit. The smoke
pipe, C, is led away to
a flue, E, which should
be at least 300 ft. high
to give the necessary
draft. Were it not for
the possibility that a
blast might be required

Furnace Arranged In a Pit

brick ecircles. Theee cireles are carried
in stock by manufactnrers ni fire brick,
and are known simply as “brass fur-
nace cireles,”™ If a brick of thiz kind
T in. high and 3 in. thick is uzed it will
take seven to make a cirele, which will

on account of poor coal,
or some other reazon,
then the ash door and slide might be
dispensed with, together with the bot-
tom Iﬂlﬂ'ﬂ h-l,‘!h'l.ﬂl,ﬂn the furnace amd the
rails. In thiz case the ash and clinkers
would fall directly to the floor of the
pit through the space between the rails,
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The Reversal of a Qenerator Field

An interesting field reversal oc-
curred in a power plant consisting of a
440-volt, 150-kw., belted three-phase
generator, with a G-kw., four-pole, 125-
volt belted exciter, A few minutes be-
fore “shutting down time” the alterna-
tor lost its field. A huorried examina-
tion showed that the negative exciter
lead was broken at the hrush-holder,
alzo that three of the pole pieces were
north pole, and one south, The lead,
when found, lay across the frame, ap-

BROHEN LEAD
s

Reversal of Generatgr Field

ALTERMATER

parently having dropped there when it
broke, but without grounding, After
the broken lead had heen repaired, a
ehort-cirenit test with a telephone re-
ceiver showed the cirenit hetween the
two armatures clear.

The machines were then started up,
but the exciter “picked up™ the wrong
way, says a correspondent of the Elee-
tric Journal. The only direct-current
apparatuz available was a conple of dry
batteries which the engineer explained,
a8 he brought them out, were about ex-
hansted. These were applied to the
series field of the exeiter. They would
reverse the field in the air-gap, but as
goon ag they were disconnected the re-
gidual field still showed the wrong po-
larity. The batteries were then ap-
plied to the shunt field. The field in
the air-gap was apparently neuwtral
while the hatteries were attached. This

egted a possible solotion of the
tmugh The batteries were connected
in the ehunt fleld cirenit and then the
machine was started with all the resisi-
ance in the rheostat cut ont. After a
few eeconds the machine began to pick
up in the right direction and was t
ready to run,
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The accompanying diagram shows
the cause of the field reversal. When
the field cirenit of the alternator was
broken 1t discharged through the shunt
field of the exciter, the direction of the
current being opposite to the normal.

—— a — ——

A Concrete Pipe Joint

A wmovel method of connecting con-
crete pipe by means of an impervious
and strong joint is deseribed in the
Engineering News. In the many in-
slances in which east coneorefe p'LIJrE has
been used it has generally been founed
extremely diffieult to form a jomnt
which 15 at once watertight and
strong enough to bear the weight of
the earth filling, but the preaent pro-
oess seems to solve both problems.

The pipes are cast in lengths of
about 3 ft. The end faces of each pipe
are provided with & groove having a
triangular or semi-cireular section, this
groove being larger at the lower part
of the pipe where the thicknesz is
greater, These faces are. provided with
ghonlders, to prevent a vertical move-
ment of the pipes, when being sef. At
the crown of the pipes, =semi-cirenlar
openings are provided, which form
round holes in the top of the pipe when
the two sections are joined. The joint
i5 effected by first putting the adjacent
sections together, the shoulders inter-
locked, and pouring hot asphalt through
the circular opening on top until the
entive groove iz filled with asphalt.
Thiz filling of asphalt rapidly hardens
&0 that in a very short fime the earth
fill can be replaced in the ditch. The
small amount of asphalt which may
leak through the inside of the joint
may be chipped off sz zoon as it
hardens,

——————

A copper coating may be applied to
brazgs for laying-ont purposes in the
same manner as need on iron or steel,
The entire surface is covered with cast-
iron dust, while the brass iz still wet
with the eolution. Brosh off the cast-
iron dust, and the surface will have a
nice copper coating,
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How to Set Up and Operate Pumps

The =zuction and discharge pipes
ghould, under no circumstances, be of
amaller diameter than indicated by
pump cobnections.  When long pipes
are used it is necessary to increase the
gize to allow for friction. Use as few
elbows, teez and valves as possible, savs
the Practical Engineer. Lay suction
line with a uniform grade from the
pump to the source of supply, and be
sure to aveid air pockets. The great-
eet care must be faken to make the suc-
tion line abselotely airtight, as a very
small leak will supply the pump with
encugh air so that little or no water
can be obiained.

A foot valve i= alzo desirable if its
location s such that the suction pipe
can be dlraimed i ocold weather., Tha
valve will insure quick starting of the
pump by keeping the snction pipe filled
with waler. Hot water cannot well be
lifted by suction, as its vapors tend fo
desiroy the necezsary vacoum. There-
fore, hot water should bhe arranged io
flow to the pump, and thiz applies also
to thick lignids, Keep the stuffing bozes
evenly packed, but do not serew them
down tight. and give the pump reason-
able attention,

Linemen's Pole Brace for Boring
Holes

Thiz brace and bit is intended for
]J{Jl'iug holes in the tops of pnlu.a—'. after

Brace Tor Boring Pole Tops

they have been set. In operating the
brace the lefi hand graspes the centfer
knob and steadiez if, while the end or
crank knob 1s turned with the right
hand. In thiz wav the lineman i= not
obliged to lean out from the pole and
danger of falling is lessend.

MECHANICS
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Air-Lift Regulator for Water Tanks

In our plant we have an air-lift sup-
plying water to a tank which is sit-
wated some distance from the engine
FOam, and qﬂ]lH{*llll&!!][]_‘!{ conld not be

]
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Autormatic Tank Regulator

easily regulated therefrom, says a cor-
respondent of Power., The demand on
the fank was intermitfent, and it was
eszential that the tank should neither
go empty or overflow. The regulator
shown 1n the accompanying sketch was
devised and installed.

A stopesock, 3, with a bell erank
lever attached to the plug, iz placed in
the air pipe, A. From this lever a wire,
W, iz connected o a walking-beam, 1),
from the opposite end of which a float,
F, is suzpended. The stop-cock and
float were adijnsled so that when the
water was 3 in. from the top of the
tank the stop-cock was just closed. As
soon as the water fell in the tank the
stop-cock was opened, admitting the air
to the lift.

Thiz device kept the water within 2
in. of a fixed point excepting, of course,
when the air supply was shut off. The
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walking-beam, D, has a stop, C, on
which to rest when the tank is emptied.
The weight, B, i= used as a counler-
balance for the Hoat and to keep a ten-
gion on the wires.

A Y
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A Wood and Iron Telescope House

The accompanying illustrations show
the construction of a house used for a
telescope in England that is made by
using a frame of wood over which i3
i‘lhw&!t[ UH‘I‘IIEHtEd iron as a covering.
T'he roof is placed on small rollers and
can be moved clear of the honse, giving
an entire opening for the telescope,

Observatory Without Dome

gays the English Mechanie. Fig. 2
shows the '=n|rlu turned down to clear
the way to view the horizon.

Y
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How to Wash Automobile Tires

The best method of washing automo-
bile tires consisis of passing a damp
gponge, or a wellswrung cloth, around
the covers. In this way all grit and
dirt can be effectively remaoved, and the
eondition of the rubber readily seen.
The washing should be done with the
emallest possible quantity of water to
prevent permeation of moisture to the
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mside of the covers. Many motorists
are in the habit of washing the bodies
of the carz with kerosene and water, and
for removing mud and dust from the
varnish the mixture is very satisfactory,
But such a methed should never be em-
ploved for the cleansing of tires, says
Automobile Topics. If rubber comes in
contact with kerogzene for any length of
time it will become swollen, dizinte-
grated and will erumble in the hand. 1f
moisture is allowed to enter the cover
it will very soon begin the destruction
of the canvas linings, besides rusting
the rims, and rusty rims will ruin the
COVETS,

N
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Nickel Plating Without Electric
Current

A light coat of nickel may be de-
posited upon brass and copper articles
without the use of the electric current.
The deposit is hardly sufficient to stand
heavy buffing, but it may be lightly
treated without cutting through,

A solution is made up as follows :

......................... gl 1
'I':ln-u'hlq Mickel Salts. . e innn.- e X
Bal-ammonlae cicisinisavasanans g, 8

The salts are dissolved in the water,
and the whole is then heated nearly fo
boiling, savs the Brass World, The
brass or copper articles are immersed
in the solution and some pieces of
aluminum are placed in it =0 that they
come in contact with the brasz or cop-
per. The aluminum may be in the form
of sheet scrap or grannlated. A fow
pieces only are necessary.

Gnz iz given off from the aluminum
and within a minute the article will
become covered with a white coat of
nickel. In a few minntes a fairly
heavy deposit will have been produced.

The nickel deposit is not quite as
white as that obtained by electro-
deposition from a good nickel solution,
but it iz the equal of an ordinary
grade, Tt has a dark shade resembling
the nickel obtained in an alkaline plat-
ing solution.

& &
i

Leather washers smeared with soap
will not leak gasoline.
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How to Mount Large Bells in Towers

(By Courtesy of Maneely Ball Co.)

The bell-chamber should mnot he
placed any higher in the tower than
18 necessary in order to bring the posi-
tion of the bell, when mounted, just
above the level of the tops of the sur-
rounding houses, This room should
be especially arranged to permit the
free egress of the sound. It must be
tightly szealed directly above the tops
of the windows, which should be as
wide and open as possible, and extend
almost to the floor, in order that the
bell, when at rest, may have its mouth
above the level of their base. The floor
beneath the bell must be tightly closed.

It is uenal to construct the tower in
such a manner that the bell can be
readily hoisted to its position through
openings on the inside. Since, however,
it is frequently necessary to raise the
bell on the outside, the accompanying
cut, together with the following in-
structions, shows an easy way of got-
ting a bell into itz place.

First a strong beam iz projected at
an elevated angle, from the top of a
window in the bell-chamber, and se-
curely fastened. The tackle is attached
to the end of this beam and the power
ig applied either from within the tower,
or by running the rope to the ground
and through a stationary pulley, where
it may be drawn upon by any number
of men, a team of hﬂrril:E_. or a mechan-
ical apparatus. When the bell has heen
raized to a enfficient height, it can be
drawn into the tower by the gnide rope
or a small tackle. Prior to the hoist-
ing of the bell, the frame zhould he
raiged and placed so that it has a firm
and level bearing. The wheel should
also be raized before the bell and placed
upon the proper side of the tower, ready
for attachment. It will be noticed that
the wheel must necessarily be placed
upon the side of the frame opposite to
that upon which the tolling hammer
15 to be attached. When the bell is
mounted the standards should have
gmall, wooden braces set up against

Mounting Large Bells

them, sidewise and bearing against the
wall of the tower at the intersection of
the floor, s0 as to prevent any fracture
or straining in that direction. The
clapper bolt should be well oiled when
inserted and the key opened at the end,
to prevent its falling out.

The rope iz attached in the man-
ner shown in Fig. 2. Whenever the
weight of the bell permits, it is usual
to let the rope pass down through
sheaves, directly
under the center
of the wheel, by’
which  arrange-
ment the bell can
be swung coms-
pletely over,
withont disar-
ranging the ro
In ease of hells
of heavy weight,
since any addi-
tional friction
would materially
increase the labor of ringing, it is usual
to let the rope fall in a direct line from
the outer portion of the wheel and pass
through the floor, without the use of
sheaves,

Fig, 2
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Some Designs of Work Benches

The average gshop needs a bench that
iz rigid; that will stand chipping and
ﬁliug; that can be uzed in Lnsﬂng work
on a surface plate or in handling jigs
and fixtures; that will not splinter
badly nor yet injure a tool should it
happen to drop onto it. For the tool
maker the cast-iron bench top has many
advantages, but both the bench and the
tool mre very linble to be marred by
dropping the tool on it, so that for gen-
eral use we must rely on wood as a
material for this purpose,
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or B ft.,, give the back board a stiff-
ness that i3 nnknown where they are
simply laid flush and not rabbeted and
the stringer i3 absent.

All eracks are more or less a nnizance
in bench work, but in thizs case any
shrinkage can be taken up by wedgin
agrainsi the iron sapport of the hﬁa]ﬁ
C and the edge of the back board, B.

Another style bench with the same
leg is shown in Fig. 2. Here the
front plank, A, and the board, C,
are the same as before, but instead of
having one back board, this part of the
bench is made up of narrow strips as

g3

~Fig. 4 §

Various Styles of Work Benches

Steam pipes have taken the place of
stoves and the best place for them is
on the wall back of the bench, says the
American Machinist,  This will not
allow us fo brace up the bench against
the wall. A east-iron hench leg 1= now
used, as shown in Fig, 1, which will
permit the bench to stand far enough
away Trom the wall to allow a paszsage
way for the heat from the pipes. Fig-
ure 1 algo ghowsz the hack board, B,
rabbeted to the plank A, which sup-
ports it all along the front edge, and it
15 alao snpported by the stringer D,
which runs the whole length of the
beneh.  Theze supports, in addition to

the cross bearing of the legs every &

B, fitting into the rabbet in plank A
and supported by the stringer 1) as
before.  These narrow boarde can be
gither tongune and grooved hardwood
flooring, or can be square edges, as pre=
ferred ; in either ecasze any shrinkage
can be taken up by foreing the boards
logether,

A cheaper form of bench ie shown
in Fig. 3, where the heavy planking
iz emntirely dispensed  with and  the
boards B run the full widih of the
bench asz shown. Running along the
fromi, underpeath the main boards, is
a eoft plank, A, which supportz the
edge of the bench where the most wori
comeg. and under the back 12 the 2 by
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fi-in. stringer as before. Here, too, the
boards can be either notched or square
edge, each having itz advocates; the
objection against the tongue and groove
being that the edges are apt to split
off from heavy articles dropping on
them. An advantage claimed for the
boards runnmg this way is l]JHl the
work gﬂlng on or off the bench is al-
ways in the direction of the grain of
the wood and that fewer splints are
formed on that account. In Fig, 2
or 3 any local wear can be remedied by
réplacing the worn board with a new
one.

Still another style of bench is shown
in Fig. 4 and one which is designed
to be serviceable and have a long life
without 20 much regard to first cost
as some shops muost exercise.  The
heneh lug is flat on top, the first |.EI.:'|'L"].'
of maple planks, A and I}, and on top,
narrower boardz of the same material.
These are fastened with long  wood
screws, holes being eountersunk and
plugged as shown.

& &
i

Calking Pipe Joints

A method recently introduced of
making lead joints for gas and water
pipes is claimed to possess a number
of advantages over the old wavs. For-
merly jﬂiﬂtB for gas and water pipes
were made by first putting in strands
of hemp yarn and filling the remain-
ing space with molten lead. After cool-
ing this would require calking and
when finizhed only a part of the lead
would be holding the joint. In mak-
ing the joints in this manner it is
neceszary to have the pipes dry or else
a poor joint will be made; there is also
danger of accidents from the blowing
of the hot metal. If the yarn iz mot
properly calked the lead will enter the
pipe and form an obestruction for the
water or gas.

The mew method of making the
joint, it is claimed, avoids all the dis-
advantages above mentioned and has
other advantages of ite own. In this
newer method a patent “lead wool™ is
used, and this consizts of fine threads
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of the purest virgin lead cut by patent
machinery, and in such a way that it
will weld together when hammered,
saye Light. The patent lead wool is
got out in strands formed of a suf-
ficient mumber of threads, each strand
weighing about a pound and being
about 3 ft. long.

After the introduetion of the usual
hemp or yarn (not tarred), this =trand
of “lead wool™ is twisted until it fits
the space in the socket. It is then
well ealked, and thie ealking is re-
peated with each turn of the lead wool
until the socket is filled and the whole
of the lead wool iz tightly pressed into
a dense mass of lead, whereby not only
i safe and eflicient packing is obtained
over the entire depth of the socket, but
the joint is capable of w11.hr;t'.-m|.l.1ng a
mueh greater pressure than the joint
made in the ordinary manner.

Home=-Made Buffing Wheel

The family sewing machine may be
put into uzeful service when not needed
for sewing purposes by making a buff-

F‘Hll-hll'l‘ with Bewing Illl:hlmr

ing wheel and attaching it*to the small
hand or fly-wheel. Two pieces of wood
are made circular about the same size
in diameter as the wheel. Several lay-
erg of cloth are placed between these
wood dizes and ftrimmed in g ecirele
larger than the discs as shown in
Fig. 2. Theze wood discs, together with
the cloth, are clamped to the whesl
with two bolts which are made hooked
on one end and a thumb nut on the
other. The bufling wheel can be at-
tached and removed quickly. Figure 3
shows th® wheel in position.
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How to Join dambrel Roof
Rafters

A cut for the proper angle in rafters
to make a gambrel roof shown at AB,
Fig. 1, iz made at the bisecting line

Finding Angle on Rafters for Gambrel Roof

formed by the angle of the rafters,
which may be easily found by laying
off a diagram and bisecting with a
compass, or it may be found with the
gquare direct, as shown in Fig, 2, by
ml-:mp, say 12, on the tongue of each

pquare as a pivolt point and with the
bludes fitted to the angle formed by the
rafters, says the American Carpenter
and Builder. The interseeting point on
the blade will show the ﬁgurn:s to use
that number. The blade will give the
cut, as shown in Fig. 3.

& i
i

Points on Tempering Well Drill
Bits

When a bit is plunged into the water,
it should be moved up and down, or
elze the molecular tension above and
below the water line will be so difforent
that the hit will be liable to break in
the same way as glass when hot water

MECHANICS

is poured on 1t. The bit should never
be heated in the incandescent cinders
of a fire, as thai will decarbonize and
render the cutting edge worthless, The
bit should be heated a few inches back
from the edge, and should not remain
in the fire longer than necessary to
epcure the cherrv-red color, says the
Drill Hole, Tmmediately aﬂ,-r,r Temoy-
ing the bit from the fire it should be
plunged in water for a moment to par-
thally cool it, and then should be rubbed
on a stone to remove the outside seale
in order that the colors may be easily
distinguished. The eolors should ad-
vance parallel to the cotting edge; and
if in any ease they are observed fo do
otherwise, that portion of the bit to
which they are advancing mest rap-
idly should be held in water, Fre-
gquently it is necessary to plunge the bit
in water several times to oblain the
proper parallelism before the final cool-
ing if the bit were cooled when the
colors were not parallel fo its cutting
edge, but eroesed it, the entting edge
would likely be too soft in one place
and too brittle in another,

The drill bits are more serviceable
when tempered in thick o1l or coal tar
than when tempered in water. It is
preeumed that thiz is due to the water
rapidly chilling the thin parts and the
slein of thick pi-ll‘f‘! thuz produeing un-
even hardness in the bit while oil or tar
cools the bit more gradually and there-
bv renders it more tﬂll,'['.’] Tf it iz found
that a cerfain bit should be dipped
in water when it haz a blue color, it
shonld be dipped in oil when it haz a
purple eolor; in other words, to pro-
duce the same degree of hardoess with
oil that has been obiained by water,
the hit should be dipped in oil when it
has the eoler that precedes the one that
it has when dipped in water. Tn nearly
all casea steel is made tougher and
more uniform when fempered in oil
than when tempered in water,

P
-

A drawing may be eleaned by rub-
bing it with bread erumbs. This will
remove dirt and finger marks, leaving
the paper white and clean.
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Amateur Mechanics ‘ g

How to Make a Wondergraph

By F. E. Tuck

An exceedingly interesting machine
18 the so-called wondergraph. It 1s easy
and cheap to make and will furnish
both entertainment and instruction for
voung and old, It is a drawing ma-
chine and the variety of designs 1t will
produce, all symmetrical and orna-
mental, and some wonderfully compli-
cated, iz almost without limit. Figure
1 represents diagramatically the ma-
chine shown in the sketch. This 13 the
easiest to make and gives fully as great
a variety of results as any one of them,

grooved block attached to the ruler. A
strip of wood, MXN, iz fastened to one
end of the board. This strip is made
just high enough to keep the ruler
parallel with the face of the table, and
a row of small nails are driven part
way in its upper edge. Anyone of these
nails may be used to hold the other end
of the ruler in position as shown in the
gketch. If the wheelz are not true, a
belt tightener, B, may be attached and
held against l'|||_, belt by a spring or
rubher band,

After the apparatus iz adjusted o
it will run smoothly, fasten a piece of
drawing paper to the table with a
couple of thumb tacks, adjust the pen

An Easily Made Wondergraph

To a piece of wide board or a dis-
carded box bottom, three grooved cir-
cular dises are fastened with screws so
ag to revolve freely abeut the centers.
They may be sawed from pieces of thin
board or, better still, for about 15
cenis three of the plaques =0 generally
used in burnt wood work mav be ob-
tained. Use the largest one for the
revolving table, T\ G iz the guide wheel
and I the driver with attached handle.
Secure a piece of a 36-in, ruler, which
can he obtained [rom any furniture
dealer, and nail a emall block, about 1
in, thick, to one end and drill a hole
through both the ruler and the block
and by means of a wooden peg, pivot
them to the face of the guide wheel. A
fountain pen or pencil is placed at P
and held securely by rubber hands in a

e that it rests lightly on the paper
and turn the drive wheel. You will he
surprised and delighted at the results,
The accompanying designz were made
with a very erude combination of pul-
leys and belis such as described,

The dimenzions of the wondergraph
may vary. The larger designs in the
illustration were made on a table 8 in.
in diameter which was driven by a
guide wheel 6 in. in diameter. The size
of the driver has no effect on the form
or dimensions of the design, but a
change in almost any other part of
the machine haz a marked effect on the
resulis obtained. Tf the pen hoelder is
made so that it may be fastened at va-
riong positions along the ruler, and the
guide wheel have holes drilled through
it at different distances from the center
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Fig. 1

Diagrams SEhowing Construction of Wondergrapha

to hold the peg attaching the ruler,
these two adjustments, together with
the one for changing the 1I||::|E_.l‘ end of
the ruler by the rows of nails, will
make a very great number of mmhma—
tions possible.  Even a slight change
will greatly modify a figure or give an
entirely new one. Design: may  be
changed by simply twisting the hbelt,
thus reversing the direction of the table.

If an arm be fastened to the ruler at
right angles to it, eoniaining three or
four grooves to hold the pen, still dif-
ferent figures will be obtained. A novel
effect iz made by fastening two pens
to thiz arm at the =ame time, one filled
with red ink and the other with black
ink. The designs will be quite dissim-
ilar and may be one traced over the
other or one within the other accord-
ing to the relative position of the pena.

Again change the size of the guide
wheel aml mnote the effect. Tf the
diameter of the table iz a multiple of
that of the guide wheel, n complete fig-
ure af few lohes will result as shown
]]‘. the one JI_SJHI in the lower right-
hand corner of the illustration. With

a very flexible belt tightener an ellip-
tical guide wheel may be wsed. The
axis mav be taken at ome of the foe
or at the intersection of the axis of the
ellipse,

The most complicated adjustment iz
to mount the table on the face of an-
other dise, table and dise revolving in
apposite directions, It will go through
a long series of changes w ithout com-
pleting any figure and then will repeat
itself. The diameters mav be made to
vary from the fraction of an inch to as
large a diameter as the size of the table
permits.  The designs given here were
originally traced on drawing paper G in.
'-llLIﬂT'E

Hemarkable and complex as are the
curves produced in thiz manner, vet
they are but the resolts nhtulnc-[l by
irrmhmln,f,r simultaneously two simple
motiong as may be shown in the fal-
lowing manner: Hald the table sta-
fiunar_‘.' and the pen will trace an oval,
But if the guide wheel i= secured in a
fixed position and the table is revolved
a circle will be the result,

So mueh for the mwachine shown in
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Bpecimen Borolls ﬁT;ﬂI on the Wondergraph

Fig. 1. The number of the modifica-
tions of thiz simple contrivanee iz lim-
ited only by the ingenuity of the maker.
Fig. 2 speaks for itsell, One emd of
the ruler iz fastened in such a way ase
to have a to-and-fro motion over the
are of a circle and the speed of the
Aable is geared down by the addition of
another wheel with a small pulley at-
tached. This will give many new de-
signg,  In Fig. 3 the end of the ruler
iz held by a rubber band against the
edge of a thin triangular piece of wood
which iz attached 1o the face of the
fourth wheel. By substituting other
plain figurez Tor the triangle, or out-
lining them with small finishing nails,
many curious modifications such as are
shown hy the two smallest designs in
the illustrations may be obtained. 1t
iz meceszary, if symmetrieal designz are
to be made, that the fourth wheel and
the guide wheel have the same diameter,

In Fig. 4, V and W are vertical
wheels which may be suecessfully eon-

nected with the double horizontal drive
whee] if the [.ml[r;!_',.' bedween the two has
a wide flange and is set at the proper
angle. A long strip of paper 13 given
a uniform rectilinear motion as the
string attached to it is wound around
the axle, V. The pen, P, has a motion
compounded of two simultaneons mo-
tions at right angles to each other given
bv the two gltiﬂ:—g wheels, I'lﬂ!e.igna such
ag shown as a border at the top and
hottom of the illustration are obtained
in this way. If the vertical wheels are
disconnected and the paper fastened in
place the well known Lissajou’s eurves
are obfained. These curves may be
traced by varvious methods, but this ar-
rangement is abont the simplest of them
all. The design in thiz case will change
as the ratio of the diameters of the two
guide wheelz are changed.

These are only a few of the many
adjustments that are possible. Fre-
;:lluenﬂgr' some new deviee will give a

gure which is apparently like one ob-
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tained in zome other way, yet, if you
will watch the way in which the two are
commenced and developed into the com-
plete design you will find  they are
formed quite differently.

The average boy will take delight in
making a wondergraph and in invent-
ing the many improvements that are
sure fo supgest themselves to him. At
all events it will not be time thrown
away, for, simple as the contrivance is,
it will aromse latent energies which may
develop along more useful lines in ma-
turer veare,

PO N
b ¥

How to Make a 110=Volt Trans=
former

Hecure two magnets from a telephone
bell, or a set of magnets wonnd  for
2000 ohms,  Mount them on a bar of
brass or steel as shown in Fig, 1. Get
an empty cocoa can and clean it good
to remove all particles of cocoa and
punch five holes in the cover, as shown
i Fig. 2. The middle hole iz to be
used to fasten the cover to the brasa
bar with a bolt. The other four holes
are for the wire terminalz. A piece of
rubber tubing must be placed over the
wirs ta'rrunmbI before inserting them
in the holes. Fill the can with erude
oil, or with any kind of oil except kero-

Fig. 2 Fig. §
Farts of tha Transformer

gene 0il, and immerse the magnets in it
by fitting the cover on tight (Fig 3).
The conmections are made as shown in
the diagram, Fig. 5. This device may
be used om 110-volt current for electro-
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plating and small battery lampe, pro-
vided the magnets are wound with wire
no larger than No. 40.—Contributed by
C. M. Rubsan, Muskogee, Okla.

Experiment with a Yacuum

Take any kitchen ufensil used for
frying purposes—an ordinary skillet,
or spider, works best—having a smooth

Grd bannd

Experimental Apparatus

inner bottom surface, and torn in water
to the depth of 3 in. Cot a piece of
cardboard eirenlar to fit the hottom of
the spider and make a hole in the cen-
ter 4 in. in diameter. The hole will
need to correspond to the size of the
can used. It should be 1 in. less in
diameter than that of the can. Place
this cardboard in the bottom of the
spider under the water. A 2-gt. svrup
can or pail renders the best demonstra-
tion, although good resultz may be ob-
tained from the use of an ordinary to-
mato can.  The edge of the ean must
have no m{lnntntlmm =a it will fit per-
feetly tight all around on the card-
board. Place the can bottom side u
and evenly over the hole in the card-
board. Put a sufficient weight on the
can to prevent it moving on the card-
hoard, but not foo heavy, sav, 1 1h.
Place the epider with its adjusted
contents upon a heated stove. Soon
the mveried can will begin to agitate.,
When this agitation finally ceases re-
mave the spider from the stove, being
careful not to move the can, and if the
quickest results are desired, apply snow,
ice or cold water to the surface of the
can until the sides begin to fatten.
The spider with itz entire centents



POPULAR MECHANICS 47

may now be lifted by taking hold of
the ean. When the vacuum is com-
plete the sides of the can will sudden-
ly collapze, and sometimes, with a con-
giderable report, jump from the spider.

The cause of the foregoing phenom-
enon ig that the circular hole in the
cardboard admits direct heat from the
surface of the spider. This heat canses
the air in the can to expand, which is
allowed to escape by agitation, the
water and the cardboard acting az a
valve to prevent itz re-entrance. When
the enclosed air iz expelled by the heat
and a vacuum is formed by the cooling,
the above results are obtained as de-
seribed —Contributed by N. J. Me-
Lean.

& &
¥ L

The Making of Freak Photographs

An experiment that iz interesting
and one that can be varied at the pleas-
ure of the operator, 12 the taking of his
own picture, The ellect secured, as
gshown in the accompanving sketch, re-
produced in pen and ink from a pho-
tograph, is that made by the photog-
rapher himself. At first it seems im=-
poesible to secure such a picture, but
when told that a mirror was used the
process is then known to be a simple
One.

The mirror is set in soch a way as
to allow the camera and operator, when
standing directly in front of it, to be

.

Photagraphing the Photographer

in a rather strong light. The camera
iz focused, shutter set and plate holder
made ready. The focusipg cloth is
thrown over your head, the position

taken as shown, and the exposure mada

by the pressure of the teeth on the bulb
while held between them.

i
i

Hand Car Made of Pipe and Fittings

Although  apparently * complicated,
the eonstruction of the miniature hand
car shown in the aceompanying illus-

Boy's Hand Car

tration iz very eimple. With a few ex-
ceptions all the parts are short lengths
of pipe and common tees, elbows and
nipples,

The wheels were manufactured for
use on a baby carriage. The sprocket
wheel and chain were taken from a
discarded bicyele, which was also drawn
upon for the eork handle used on the
:-'bm."r]'i]g lever, The floor iz made of
l-in. white pine, 14 in. wide and 48 in.
long, to which are bolted ordinary
flanges to hold the framing and the
propelling and steering apparatus to-
rether. The axles were made from 8-
in. shafting. The fifth wheel consists
of two small flanges working on the
face surfaces. These fanges and the
auxiliary steering rod are connected to
the axles by means of holes stamped in
the piece of sheet iron which encases
the axle. The eheet iron was first prop-
erly stamped and then bent around the
axle. The levers for propelling and
steering the car work in fulernms made
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for use in lever valves. The turned
wooden handles by which these levers
are operated were inserted through
holes drilled in  the connecting tees.
The working joint for the steering and
hand levers conzizte of a 4 by § by #-
in. tee, a 4 by §-in. eross and a piece of
rod threaded on both ends and serewed
inta the tee. The erozz 18 reamed and,
with the rod, forms a bearing.

The operation of this little hand car
is very similar in principle to that of
the ordinary tricycle, =says Domestic
Engineering. The machine can be pro-
pelled as fast as a boy can run, It re-
aponds readily to the slightest maove-
ment of the steering lever.

POPULAR MECHANICS

to the [ront rail and alss connected to
the back post by a bearer, 4 in. deep by
14 in. thick, This bearer is tenomed
to the back post.

Fig. 3 shows a sectional view of the
hearer jnint to front Ieg, and also the
half-round seat battens resting on the
bearer, also showing them with their
edges planed. 1t is advisable fo have
a space between the edges of each bat-
ten, say about } in.,, to allow rain-
water fo drain. The ends of the =eat
battens are pared away fo fit the trans-
verse rails neatly as shown in Fig. 2.
The struts for the post range in diam-
eter from 1} in. to 2 in. The ends of
the struts are pared to fit the posts and

Rustic Beat and Dotails of Construction

How to Make a Rustic Seat

The Tustic settee illustrated in Fig, 1
may be made G ft. long, which will ac-
commaodate Tour average-sized persons.
It 18 not advisable to exceed this length,
as then it would look out of proportion,
savs the Wood-Worker. Select the ma-
terial for the posts, and for preference
branches thet are slightly eurved, as
shown in the sketch, The froni posts
are about 34 in. in diameter by 2 ft. 4
in. long, The back posts are 3 ft. 4 in.
high, while the center post iz 3 ft. 8 in.
in height. The longitudinal and trans-
verse rails are about 3 in. in diameter
and their ends are pared away to fit
the post to which they are connected
by 1-in. diameter dowels. This method
i shown in Fig. 4. The dowel holes
are bored at a distance of 1 ft. 2} in,
up from the lower ends of posts. The
front center leg is partially halved

railz, and are then secured with two
or three brads at each end.

Heleet curved pieces, about 2} in. in
diameter, for the arm rests and back
rails; while the diagonally placed fill-
ing may be about 2 in. in diameter.
Start with the shortest lengths, ent-
ting them longer than required, as the
paring necessary to fit ther to the rails
and posts shortens them a little. Brad
them in position as they are fitted, and
try to arrange them at regular inter-
vals.

& &
v ¥

Motorists that suffer with cold hands
while driving their cars may have relief
by using a steering wheel that is pro-
vided with electric heat. An English
invention deseribes a steering wheel
with a core that carries two electrically
heated coils insulated one from the
other and from the outer rim.
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Build Your Own Boat & Brooks
Build Your Own Furniture

l CAN sell you a boat for one-fourth of what a factory would charge.
I can sell you furniture for one-third of what a dealer would
I will sell you 100 cents” worth of actual valoe and results for 25 or 35 cents.

Is i¢ worth considering P

I cannot tell you my whole story here, but if you will send for my catalogues,
1lii:llim. Give mie a chance---right now, today.

they will prove what

my gudarantes---it means you take no risk.

YOU CAN SAVE TWO-THIRDS TO THREE-FOURTHS

I have revolationized the boat-building business, Ihave spent the last twenty-

“two years in building or sailing boats, and am o prastical boat man.

sustomers are found in every civilized country on earth,

Over 50,000 boats (more
than the sombined out-pab
of wll boat factories) have

E System

Read
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charge.
p——
MY GUARANTEE

Whether yon by Boktson-
glnes or firniture of me, Tab-
plitely puarantes that you
will Ewr patlafed, T will ge-
fomd yowr money 11 you are
i #tanid hack of #ve
Eatemment meide In thls sud-
vertldement. 1 hove madoe
tham i #trong and convine-

Seven years ago | originated the Pattern System of boat building. Today my !.'thnn?'ugt .::;;_m:“
— : = r-
T - . Knock-Down
g Furniture.

been boilt from my system
mastly by ine:puriannali
men and boys,

Over half of theas have
built several boats—n large
pumber have established
themaalves in the bost-
building business,

Boat Patterns $1.50 and up.

Anyoneesnbuildaboatby
nsing my exact size printed
paper pattorns and illostrat-
ad instrnetion shoots, telling
how todo everylittle detail.
You cannot fail to build as
good & boat as the profos-
gional bowt boilder.

My boat catalogue shows
all kinds of boats and tolla
how anyone can build a
boat from theny.

A Launch

Knock-Down Boat Frames.

Many people prefer to buy
my knook-down framea (all
ready to pot together) for
their boats, instead of work-
ing up the rongh lumber,

Owing to my immense
factory facilities, I ean in
maay casesd supply kEnook-
down framesatalower
than you would payfor suit-
able ruw material.

All g of my knoak-
down

BROOEKES BOAT MFG. CO.
(rigmutars of the Putiern Syutem of Boad Baliding)

Langth 22 ft, Beam 669 In. Priee of K. D, Frame and
Palterns §:24,.00. Our @ F. T, Slagle Oplinder, Trpe Id
Maotor, with complete Marine and Electrical Eqguolpoent
§95.00. Both Frame and Molor $10800, Price of
cofnplobivl Tont, Maotor Installed, resdy to ron §2.30600,

¥ Every cnstomer 1o enthneisetio skt 10,
LI pleces are solkd osk and are naschined,

otErsel, fitted, all Ay and chn pakb
them tog o e A a0

theas ogether.

Misslon or &cts snal Cralts chsle, davenport,

tnbin o Bockahell o & fow misntes. Apply [ .
thay stain (omly oo eet—no Fbbing) sod |
yoai hawd fsalld and bandsome plece of far-

miture. Every plece an< every resultis guar-
nnteed to be satlsfacsory In every way or

monay eefunded.
Yiid mave (13 1o 'Lh1-ian.~tur|:rmat. (20 In tha
factcry proft, (3 nil dealera’ prodcs, (4 Thn-

thieds of frelght, (6F finlshlig exEsiee, (8]
thie expense of erating pod packing—ims

A Semi-Speed Model

Ruw Boat

¥um can

Here la &neogins T kknow 1s all right,

] The " Brooha Specis]™ bascopper wiles
Y Jacker, complebs mariee aul:r elertrienl
eryiprnent, ready W lnstall. Wedghs 62
I, Wikl supply thls eaglis togeiher

-

f o e WlER gpecind 150 foot B, T, lsanch frama
SH.ETYpe E  rno, 35 bullt especlally for 1t for
$65.00 T, 0, Priceaf eomplited Boat, mis
. v Installed, ready to ran, §126.00.
Dont by before o Investigate this, Send for my engloe
calabnrme— Vs Ires. Bave mponey by Ertting o apecisl
commbiRgtlon prices on &l slzes of engines and fragnmes
whon pire together,

SPECIAL ENGINE OFFER

ames are asoarataly shaped and machined, ready to put topether,
I also send free with eash frame the patterns and m}m:plutg Hlb:ftramrd in-
E;r}umvnm neaded t-ui?ilii::‘h the boat. | unu{vcim{i ) boat-builder's praofit,
labor expense, g selling ex 4) seven-gighths frei
onn fgure this out yourself, pente, s S

F70E SHIPF STREET
SAMINAW, MICH., U. 8. A.

Pieaas Mentlon Populor Meohanics

FRl=
By

T hava adapted ta furnitnre
fleally the s dens that

hupad husiness puch
i suevess, and it s
revoloblonizing the
fnrotture busimess,
My high-grads,
hEITL art farnl-
tara 18 fusk aking
the place of e
expenslve [RELOEY
prduct

I hinvas benm eall-
Ing this Dernycwrs
for WhiEeD ¥R

x ghe roceiced

kg
eaving of o
thileilas to three-
Tolrihe, aceords

Helght 21 In,
1|-:-:|I:II| 7 I
idih 0 in.

Imir tis thie |i:::. . .
$4 00 buys this chair
ishrowm i emEh without Cashlon,
Sobteg s cby o § T, 0400,

By the DHreeiks E_r:l-l.'mﬂ‘lu'lnl AR
wwn 1600 chaira Tor &4, 007 £35.00
davenguarts for §7,00; 13 id EorEh
:;rlu ] t!:ur B0 6 ables for

rle,

$ 6-. 00 Buys this

Moriis Chair
J Ilﬂ"‘un“ﬂ::
plalus ey

=

Itahaowa
* why noskill
i® required,
why vyou
take no
alil:jll'.. ean-
Yyour
hvma for
Ty
momay .

Helght ifiy§ in.

Widik 2 in,
Write me pervonally for my boat, engios or furniture catalogue.  Sent fres. ©. ©. BROOKS, President.

BROOKS MFG. CO.
[Origfmnturs of b Kasck-Bovn Syatem of Bome Farnlshlag)
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Boat Frames

and Material for Amateur
and Professional

ADVERTIEING SECTION

PIONEER PERFECT FRAMES ARE
_Q THE STANDARD
ol Mmeock-d om,

ronEbrecd]
'i'wl:l-laullr taild dhifs boak poane-
gl wiih Piosser Porfoci Frames,
iha O5LT frames having rivs et
| &0 EXACT SHAPE, SET UE, TRUED,
| TESTED mnd BEVELED for PLANE-
ING hefore being knotked dowm

Bunt Builders

E Fm:mu. shipped In two sections,

Our EASY TO BUILD 8¥BTEM of canstractlon

within the reach of { i

ho smatenr the latest andl bagl de-

shms (o
Speed Hulls, Motor Boats
Cabin isers,
gl areciad In Sec
PARES AlmbirEr, oys Tendy o plant. FARD | |

NAVAL ARCHITECTS DRAWINGS with esch order.
Frama eatalog “D." American Motor Catalog “E.™

American
Gasoline Motor Co.

G2 Canton Sireei,
BALDWINSVILLE, N. Y.

ToE shijpmant 0 pra.

Firmesr Perfert Fraines save ALL
il hard work, &nd TWO-THIR DS
kg COST of & siwiler, complebs
= Poat.  PEMEMEER, wilh Picosor
Frames wa Illruul. abeilucsly
FRII“. paitarne mnd instemedlons for omplediag yone boal., Opbsr Foassr

e TOIRAT an the EA=Y FAY HL"I plan aml #m for soursslf ks
"'[!l"l.l'l"'l.‘]"! af the Ploneer Spstom w1 hmvea't fams o cansst pek
meterial conreniomily ko omplels mor I’:l.‘ yourself, wrdie = Jor Jow-

noed, perfsct INCRENG, PLARKKEING, FITTIRGS, ENGINE fbe, Wiiks
{lllull for FREE ek of Flojiser Peeteos Framsa and Full-#lse Palterns, i
e, oF s e fac 186 PARE BOAT-ETILIERS BHOKE. &5 jllkiskratisns
Al alowk our &5 By of bopds, cegines, o, Mosey bock if nof sstisfiod.

PIONEER BOAT AND PATTERN COMPANY,
Whard 237, Bay City, Mich.

R-U 1x'mse srooy or ELECTRICITY
| Tamited aifer.  One Set (Mo, 1) Comprising 10 Tmrtra-
pients $.5).  Junior Bet (Mo 3p 7 Instroments §.51,  For cipeu.

ars, adiless FALMER KL HICAL INSTRUMENT
0, MW cor Fllbert and 38th Sis, Fhiladelphis, Fa:

TWHAT NIAGARA DID TO A SCHOONER.—& B[ T«
Ter G, 1838, the scbimeer SMicsigan'' was sent over Nlagaen
Falla as an experiment e pee what would bopgen 1o a
vedeel that =howld by aeeldent appronel too near the great
citaract.  The demonstrotion was witnesecil by thmoasands
if mpertatars, Thie “MIichlgan' was tos [&Fge 0o oalef 1he
varlnes lake bhasbars of that day, apd belog worn out in
her npper works, it owas decided that she bBe ootillzed for
this purpose, the proprietors of pohie honses, stage drivers,
anil sieambant awners who modde ap o parse aml porchased
lF ToF the porpess, Tedmg Tully reimbiirsgad By (he crowda
that cagoe (o MNiagaen 10 see fhe slghi.  The vessel was
lowed fo within o guarier of n wile of the fret raplds
and within holf n mlle of the tremenidons preciplee Ttself,
ng near as they dore approsch, Ehe bad on hoard whon

whee went ovier [he Falld n wildl Dbl bia®abo, pea Twars, [
Ffoxes, ane rocvoom, one Gog, one oot aml four geess,  Thae
iwo bwmrs abandoemed her after the descent of the Al

raplds ond swnm ashors, which they ceached exhousted,
ANl of the rest of the animals were bist hot two of tha

ARE YOU BUILD]HG _ﬁ-_ BOAT 7

miseEe, which swan nsbnre half & mile helow the falls after
gl wemsel had Tween dasbad] to Rimdliag woes), @t (wo
pleees of plank being found fast togeiher, It 0 comosnly
smpponcid st o oent hes nine lves aml will come oot mllve
whin et other helngs woenblil sucowml, et In (hks casg

Yoo want the best of marine hardware for
it=—=honse hardware will not do, Hend for
onr new catalog, It ghowa the lateat pat-
terns of fittings for all gorta of boats as well
aa toola for the amatenr builder.

A.5.MORS55C0O.,4 Lewis 5t.,Boston, Mass.’

do of Cedar Camoe Tor 52000.  ‘We gell direcd, iar:f

¥ 08 on a canse, ANl conces cedar and copper faslessd,
e make all glecs &and pyles, plis power canees.  Wrils
for freseatalngriis Fiving prices with relailees' profit ot ont,
W ara tha largest manufaclarerd of eanoss im ths world,
DETRIIT BOAT OO0, 158 Aedlesams v, Detroli, Micoh.

It wius the gecse 1hat sarvived,
*
TREE BWALLOWED TOMBETONE.—While cutting dowm
n Iorge wild-cherry tree In & cemetecy near Craw fordaville,
Twil., 1t was found ithat the tree lad eovelopsd]l n machle
toEibatone 2 fr. In helzght aed abont 14 In. in widih. The
iree was 4 T8 In diasmeier at the bass ool for many yeare
bind ativacied afteption by [t8 ake.

NEW MARIME
PORTABLE GASOLINE ENGINE
Z2H.P. Welght 40 1bs.

iCam by fnstantly sttachied by o thismh
serows Lo U tRRiSsT T any Fow leal.  En-
rlme b 8iE conled, Justths engines for anolers
and veeners af dlnghyvs and sail bais. Bpead
% 8o T miles par e, For partleolars sldsess

WALNUT MACHINE & BRASS FOUNDRY Co.
6 Walnnt Sireel, Toledo, Ohie

THE TURNER

BRASS WORKS

FOR YOUR AUTOMOBILE

Bumpers
Famps
Tire Holdera

Fomp Coanecllons, slc.. elc.

FOR YOUR MOTOR BOAT
Oar Locks
Chocks
Deck Plates, aod
Fall Line of Marine Hard ware

SYCAMORE

ILLINOIS i tor catslog2s

FPlegse Mention Fopriar Mechahdcs



POPULAR MECHANICS ADVERTISING SECTION 108

IBRATION i

Is Health G = & N
RED CROSS ELECTRIC VIBRATOR b

H._ auty." Blon
LB conpon
BRINGS YOU Te
Health, Beauty and Hap viness =/

Life and vigor—strength and Joy
Disease and weakness banished.

Sclentists have Tound thot your
wvery o lisell depends wpon vibro-
Hea—{hsi vibeation js the soricren of all
life. ‘This wonderful electeical instro- | S
mant vibrates yonr wholes srstom: vour Pl

g5 nerves, hlood vessela; dispelling -
disease nnd gl matiers which cloe your vitals
and prevent good health amd strengih,
It pendds the vl Blood snrging through Four e Lty ¥
weing and arteries It whicls the hlgosd into yoar moscles. Tt strenothens vour
Berved Atk thrills your whole body. It is ibe remed y maiure meant, nod it s ["HEE “—JESE [I'IEEHH Adwl Many

V

82 Bimple and g0 inexpensive UHhers

Without vibration there could be no e, Vibrationn PEEVRIES BYECY BEFTE, Fierrafgrie Kervous Debility

every fibre.  The men and woumen wWha hnve the most notornl vibration aee the (TR Firight's e ass
sirongeat, healthicst, happiest. The Red Cross Elocirie ¥Vibrotor Turnishes i Hvarf Troubis

Fouwith the very vibralion yon noed. giving you 1he three prestest meloes Dievifmcaz Proridle
Selirinigiy, Ol

ewred known tormedical seiones. Vibratloo, Farodic and Gulvanic Electriciiy.

TTeRd 1Y + THarmed

vlﬂm T,”E Reod our Nboral free frial oifer, ::'::I_:::',:,'_:.Ila ':, .':"":'."u
then sign the coupon far our hands e et P S vt A1
EHA’H Fome free ook, ""Healthand Bean- T rétie ey p':'l.-lf-.-.n, '.i'-, s, fies
5 + ol = [l ikl ] Pgmwts,™ THEXN o will hsaw
JVUBOUE GXLn gy Gel this book angio. | P T i
IE of & Blmple
stlarhmont any
roek

oy Wa will wive

oT CAn ol B Iroe
= FREE TRIAL
ET::F EEE:J! great Red
Wiy to ARy vi Cross Eleciric Vibrator without cost to you—without any obliza-
hrating ohairs

gl for 580 o #1000, tlone whntever, returnable at our expensa If yon declde ot 1o keep
ft. Wa l.r.'.InL;ruu to know fsst what (e Red |:rl|-g.!|. !:I_—.,:lrln Vibrator is. We
Cenuine Swedish Movement tlnﬂ'w what this marvelouns !nu-l.nIJnL'nt i{l mme w]_::nf-:ll. will dtu. 7.11% we %h.rn w1i|_E
g L prove Lo yoo at our own Flak Lsat overy clalm we make is troe, Wewan
=tha identical tronsment thabhus cured yao £ e H—tant Hoexamine 1. Feel i3 pelreshing, healtbeiving inre.
thonsanda. Phivalob i1 \tarl . HF
gg.”.E,.r_.;. ._-.!."'..1" :.-.'-..-'.‘.-'-.'-_.Iu F.:'r t'.ﬂ'“ i;ﬂ'ﬁ tiong, Then ¥ou will know what 1t will do for you. Get our FREE BOWOH

ments, Yom can bave them any time Which tells you all, Sigm ibe coupon right now,

ST Get This Great Free Book

idfor “Health and Beauly' ,
%’?Jumu.?l.:rltnm nr’? Fr{rclll'nhuntl'll al':ﬁdll.marj EIH]H EFE‘:E”- uFFEH

Benaliful, you sbioald have Dids geeal momesl Prices ruf almeoet in helf os
fnd treallse on vibeatlon, This Free Book Ereal inkradnrtory plan
tella arpd showes by dlustmtian bow disenso 18 pre- BlFﬁ.'?'Cl"lI'l'l-ﬂ &4 ooce and
wenlesl, how muscles nnd {iesnee apn Sirength- 4 l’d:“" grmal apacial
ened, low ihe ciin s mude clear gnd eolt aod oL

eomplagbon eaniifis]; oo vibmtion revive
llea, roviializes and exhilsmiss yon. IL

L L ST ] b dotlars use wvilypibon, and

Er!r“;;m “:_:-j:;u:::nnri liffe wrilhas |.Ih.|i.:|.-|::|j . -‘- me“l
And day in the hir dally yapers Beis -

mewn aboul wonderful cures hy l.ilr-.r:hm.ln-&rlnl- ¥ “"" co,

triciy, Hemd in iheChickgo Easminer of Pk £ 257 La Salle Strest

ik hiew o gge in cansed by wenkenbog of ihia srieciea . 1625  CHICADD

and hew vibmbon s elerizioliy sirengihes tha arter- ’ ﬁ. W A

ine, the dimmss pirissl e T awa ¥ deed you mre FOEE hEalm. nlt-';l‘r:lrlmtﬁh'h#:lm Y Tl
™ b el

SIGN THE COUPON fw ol lesk - lealth aadk Baguty,

Thak s 81l Frea hee e do 4 gell Chin preal ook, “Heslih _on Uresimen egana by Yibra-

mill Beantp,® Wrils us o postad or ottar if yei wish, 1&. linn and Electricity. hbso frea bris]

Bl U cowpon will do. Hoxrighs here bandy—aipn wdler.

aod mail pow,  God dhis Tros book SOTWAY, évan

I yoes den”t want & viliwor o8 froa drial oow.

Bon ™t delay sedding for this from book ghat MWeme,

#eits you &l Sign the coupos righl ROW, #

ware e oo mes oeomn v e, LINDSTROM, SMITH CO. Ao
Gt sur Fros Bosk “Heslth and Deauty, 200 LA Salle Street 3
telling all about eur Free Trial Gffer. Dt s CHICAGO ¥ ..o o

L R N PP T T
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EBQEEAHHI M%

Car 2 H, F.is light emsigh for cance o
rowhaat, peweriul enuunh for 16 &r 18 6.
|='-II1C 215 nd 3 M, P, powertul enough

|I|'I|II'II.+|IEIIJDIIJ.£ i Clean, faiy oagsialn,

Beast with quanersiurn of

S '\.. ln"'ln.-l. ey sl e
l||'||r|

i =] i‘-?lllrlim —l::Irr £xil
neiechee, ulli from hpesik
hmplm 'I'h' material and are the handeom-
full baat qﬁdmd' t hnished engizes
- . ‘& guarantes sabsfaes
EI]I]I]]I]EI'II fion, of free l'rH:h.'r:-fr:‘:.:.':-d
ke cxme ufm_rﬂlm-l!l. 2, 2%, 3,5 6o

12H. P. Wrie for Catalog,
The Caille Parfeciien Molor Co,. 1301 2d Ave., Deiredi, Mich.

A Fem&mﬁ'ableﬂﬂz‘nr

A boat that can beat tlln
“ehampion of the World,
must surely have a l‘lﬂ.!’ki
able motor.

"-'-'vl],'l-llﬂf'u jst what the #G+n-
wral,” tuléi!ml with & vy limiler
HM-E I, T ALLEY Mutor, did
At the Falem Beach, Fla. aces "this
apiing. The “General™ won 8§ Arta and 2 secands,
il the *Dolphin® I"'lill-ll ped with & No. B0, 6. 8ih p
SMALLEY, wou & firsta and 2 peconds — eleven cuaps
for twao boots o one Fegeiia] That's IIN L h] 1 L

Bat the SMALLEY 18 slsn g fTamily lanoch vogine,
Hmple, eeomaormleal with Toel, rasy Lo @fart, refaonnbls

FOFPULAR MECHANICE ADVERTIEBING

SECTION

INVINCIBLE
MARINE
MOTORS

Arathe Iatest and most 5 mrr-:l
t¥pi of iy poglmes for praos
t:ul slmple, sCrong a Ear-

ml.llu-. Uur uni:inm- are madn
1 glizea gwitabln !urrm-. Taists, canoes, lnunchas, ole,

If you want & neaf, servliesable anglos at & moderts
Fl"El.‘l.. '|'F|:I|'|:|:I 5] fll]l_‘i" Euarantesd, you should sand for
e catalog, Welte for it today.

THE .NVINCIELE MOTOR CO.

07 Undty Building n i CHICAGO, ILLINGIS

& CHEAP-RELIABLE-POWER "&2
Blakes you mur]r. The Most Economical
—r et

GASOLINE g

Simple, most efficient, dependable, . F|.|-e-l “m
Gzaranteed for vears. Scold an ﬂm urrmt,
¥ Local Agen

s Wanbed,
Hhuﬂlpillu l"u-'undrr and Ihnhml '!’uth.
105 Factory 5t.. Shelbyviile, Indiana; U, 5. A.

in pelee, and will ontlast pour boat,  Illonstrated Cats

wlog Tree,
General Machinery Co., gITameiie.

High-grade MARINE and
AUTOMOBILE ENGINES
210 30H.P. 2 and d-cpla,
latest improveménis; best ma-
tarial; lowest prices. Also aell
castings, with drawings.

State your want,

HOULE MOTOR WORKS,
5B0 Egst 5t.,  Holyjoke, Mam

The ECONOMIZER

carries any load up to 2 h.p.
That nams menss somethlog. Five
eiFe” piles and nod s glngle diseatls-
el customer, mmeans sofnething.
It'a nil in &he engloe—nir 8 ¥
goods.  Want to know more?
Address,

H. L. CHAPMAN, Lock Box 505, Marcellus, Michigan

Motsinger Auto-Spnrkur

il Funa

Htarta s
GAS ENGINES WITHOUT BATTERIES

Ko other mnchine can do & mocsss ru'|| ¥ gl
]

lack of ariginnl patenta owned b
5 iwist motion I omr ] hnl‘: ar

rive,

E_‘ﬂ - ;'-lrlLl"'h. I:hl'\'l"ﬂ-lill-l:l Ii-ul:l-:u- I'|IEHI-=|1|'I|I 'I'F;u
b ks mn hram onr 1 =S

Wil l-f.."--i.,"" '|'|.|.t-I:|TrE.:.I|.d dust-peaat, I'nll;rllll -ul'ul:l-'- d

o MOTSINGER DEVICE MFd. Co.

128 Manin Bt.. Pandleton, Ind., U 8, A

BUSINESS OPPORTUNITY

Buosliness Il'll-l!l'l:ﬂ'l.liﬂ HI. i naw field for mak IB0OEF
mil o Hr ot Uyey arg ekl h-.-u I

i u:ua rm-u' I.Jnu that will ploass
"E.Ea"'“ Femtment 'I'"‘Jlll profie, .!.Fn:tnnum:th-ﬂ:ﬁ
plisoi. This F. H. Alden Uo., 1530 E, 4th St., Olnednnatl, O

TO COMPEL VESEELS TO CAREY BEEECHEE BUOY.
collwing to numercns wrecks omiler somildltbns which cfien
make It Impssilile for ihe ife-gaviag  siatbons o give
miaregkal ald, & Lill = beiag peeparsd §n the depariment
of commeree aml labor which will require all sep-going
Ameericon vessels to be cquipped with o selfanchoriaz line

earrylng a proleciile and the mesps for projecting ir,.  Bows
@l devkea of rhlds eharacier pre In tise and a vedsal
proviled may  establi=b  commonieatlon with land  Teede-

poident of &id from shore.  Equlppsd with a devies shoilar
fo ihe breechss buoy 6 stnded vessel cen land I8 erew
nnd passepgers with eome degree of =afety.  In many
fgtaners a firong Aadversr wind makes br Impreslle foF
the martar aqnipment of & lfe-eaving crew to thoow o line
over g #tfapded =hip, This sepme wind woald naturalls
nssizt lm the shoofing of a lloe from the ship te the sbore.
O . . . T

MONTHE ON DEEERT IBLE.—Tha 1% &ap-
vivoes of Tl crew of e ateamser “Dandonall, ™ which was
Temt cm e off the Aukland lalamds abwoal & rear apo,
arcivml dm the Unlted RBiater o Febroary after bwlng
marcansl om & deserl Ielapd for edght  months Ihuring
that tlwe they wiere practbeally on the veree of starvatbon.
Enving mofhing fo eat bat sea fowl, which ther killed with
wiirks, and figh amd rosis. They were pleked up afb Jasg
by a New Zealand Hghthopse supply slesmer,

-

will be sat-

l HESUI'T isfactory

g to you if you buy one of
our Engines.

¥ PEERLESS MOTOR CO.
1218 Clinton St., Lansing, Mich.

EIGHT

——
—

GASOLINE ENGINE

PRIGE PROPOSITION

Stationary, Porfable, Pumping, Marine and

CREAM SEPARATOR ENGINES
Sizon 115 to8 HL P,

WRITE Te@AT for wor price propasition
Kneeland Mg, Co.,20 Divisien St., Battle Creek, Mich.
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Yok how o

praenting the primery
.rlnuu.:h. luﬂmuru !:Iih'ﬂ'l.ll‘g

120 Court Sireet,

A Iﬂl]lﬂ.'lll{_ magnzine devoted exeluslvely to the gan and rasoline engine lhhjﬂ"l'.. I‘t will tell
einjp YouE englne rupnisg &nd sive you money I expsisive

are of & semi-technicel eharactor that cannot
Img the purchase of & conslsastbon eogiog.

FLAIN GAS ENGINE SENSE

Finclplea of the @Eas Engloe in uI.mp]l.- 1
g L dnciesafolly oparato & ghs engine,

[ETE] 7, L0 m year, Plein Qas Englog Sonso sells for B0 cesls & copy,

A ppecial limliied offer 18 oow open of Gas Powear, Ona ‘I‘ur mrd O Do of
Flain Gas Engines Sense for §L.00, Mail orders st ooee, addross 02

GAS POWER PUBLISHING COMPANY

Free sample copy of Gas Power, I desiced

ks contenia

un.rnuu'l.ﬂn,pll.l'.-

Lo knterest poopls o

aré—hut mpp
Mozt ldr subseripiion m

Si. Joseph, Michigun
_I

The only horizontal ¥apor toabd
ﬂﬂﬂlmnrmginu in the world,
Ab=abital
frost proo
and cannot
fr=ezi,

I'I-hlhd
Mag 15, 190

The k all gasoline efgines, Our eatalog will tell
Fil nlllﬁom them, aleo our power amd swesp feed
grinders, today.

‘H’ﬂTEHLﬂI} GASOLINE ENGINE CO.
1 ar Streef Waterloo, lowa

=)

ﬂi

A STRELINGER i your

Launch is like Gold
in your Pocket:

Mighty Satisfactory
TnE STRELINGER ALWAYS GOES
Sale Eimﬂ- Drarakl
" *Reliable, Pawerful

“GOOD AR EVER, nfter 10 resra of
sorvica™ ‘Thiot's tho oy 1u- Lixild
them, GLOD A LWAT
THD["HI.-R I.E.H"EE -rrIJun the

¥ Htrellnger comps aboaed.
ringard Biationan EE.E'L'LL"IEJ%‘T&':]
THE m!Lmnn H.P.. 20 ia ii..:l:ﬁ I Hamid fru.- Inks
 Oye—1 1o d Oxl. nlogne, Bpecinl bargains oo s ew
THE STRELINGER MARINE ENGINE CO.

painjEle motaR
Dept. L, a6 B, Copgress Sk,  Detrolt, Mlohigan, T.8.A

We have built 10,000 Engines
and gold them. They must be
all right 'T]u!;r run on GAS,
Gasoline, Distillateor Alcobol

Or tne 18 complats from 105 o3 b, p, Cata.

koo o sppliestlon, h'l:nl:a FULT awWer
requlraannis.

£ Bates& EdmendsMoterCo, 21 Will St Lansing Mich.

o GOEE LIKE BIETY
Sy SCLLS LIKE 5IFTI'$EO
a v

by b BELLE ron ﬂnm-
i GILSON

FEaralors, f_]'uurm.‘n.":-
clunes, ebe. .

.ﬁl.iHlH"l.!Llluq il".!:ILH
Part Waskiopien, Wia

JOERIN'S FAMOUS THIRD RELAY

Wiite fur Latesk
Hllustralesl
Luinkg

Lights misl exifn-
guislied BOF nuin:
ber of lmmps=
Frarts el sbops
[FTTe 2es, T

The Joerin Electrical Novelty Co.

Ditless s 378 Dearborn Ara, ICHTCAGQ Feclory, 302 Walls Berest

HILDRETH

MARINE
MOTORS
“Make the Round Trip”
If you wanl & first class

Motor, built en homor,
write us lor catalogue.

THE HILDRETH MFG. CO.
713 Sheridan Sireet, LANSING, MICH.

MARINE ENGINES

Thal Start and Beverse on the Spark

ALWAYS WIN RACES

All Sizces in Stock. Send for
Pricea and Catalor

TERMAAT & MONAHAN CO.
Oshbosh. Wis.

Iﬂq Better Gas or Gasoling

Lr_mﬁ-mlnﬂ'lﬁ. d

Engines made than the

FOSS

ENGINES,
Blmple, Bubstantial, Efclonk.
Cabelop om request, ]

Kalnmareo. Mich.
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Rellable-Reversible Two Cycle $87.00 (Bare) Jo.t Bil

Light, eimpls knd sy 40 sferala. Only thres mosing paris,
Ml beinrlngs tmbbigted, Magsrial asd workmanship of ik
highest grade and gunranteed. Jump wpark {gnltive

BULLT IN MULTI-CYLINDER TYPES
Write Toduy for Free Catabag C-4, snd Circalar

wand 10g for pur ool ™ Igoitios, Vaporizaion sad Opsralon
of & Motor,'”

Detroit, Mich.

WIZARD MAGNETOS
Tl 1908 MODEL

Absolntely the most
. Eitliciont ]T:lglll.ﬂ.l:u
d ever put out  for

JUMP SPARK
CURTISS LIGHT WEIGHT MOTORS IGNITION
B LA SrslipAic, sud sty s e st benst

‘- e sita. L toclght exlin. HERCULES ELECTRIC COMPANY

T " L
der. Twirto om nddris] H, P Bemd slasps [oF cabilogog A.
i, H,. CURTISS MFE. Cir, Hammonidsport, 5. ¥ 10 DaTs" FEETRIML. 724 Langsdale Ave., Indianapalis, Ind.

BUILD YOUR OWN MOTOR! GABOLINE-DRIVEN BOATS IN THE UNITED STATES.
—ThiEre nre pow alioul D00HD Shasollise-drlven boats 1o ke

Complete pstn of Castings, with blus prind work- Unitedl Htates and the nambsr (= growing wits remsendons
ing dewwisgs, Tor Four Auis, Lamnch ar Maolar- Bpeisl.  The faegest of Uhese b= the  4AHK-(On Motthlnnd,
ycln Engine which earries the mlls of psper for the New York papers

Our Remarkabls Offarl from the Maine pulp mills,
: —
#-detun] Hraks Horss Fowar—2 Cyela=3 Port e AEROD CLUB ENTERTAINS PROFESS0
g #1000 semplais with socsssories. TR 3 R BELL.—I'rof.
GUARLNTEED: Wo sall Diie Frint Working Alexpuder Grabnm Bell, Investor of ihe telephooe, was tbe
Dcawings—2or & Oyole.  Homd fhainp for Calab hero of the secoml nnmosl |.1I:|||||,-|:'__ of the Aero lub of
THE OEEHAEDT MOTOR 00, Ameriea, ot the Hotel 5t Hegls, FIfeh Avense & Flfiy-
Hih Fiseri, abore Tmophin, Philsdslphis, Pa mrth street.  Professer Bell allended the dinner wlih tﬁ'l-'
= . = — il express stlpolation thae lis swauld mot be mskhed to Apwak,
but s Ipslstent were fhe Isdmbers te hear klm, partlen-
MARIMNF laely after Fresident Corthomit Fleld Bisbop liad referred
MOTORS eulcgiatieslly o the work of Professor Hell o making the
aived the sniliosiastlc on- suceerslul test of the peredvonse ““Hed Wing™ last week at
rarment of erveTy visltor "|_.||.'|. Lake Keukn, M. Y., that be feslly addeessed the cloh,
Few York Boias 2how. “1 really had nothing to o with (he speees of tha ox-
THE BORERTSE AR B0 PEEH perlment, . I'rofessor Hell sabd, “eceept my  Indervst in
Higes 175 fo Gk b jo
Welte for catnlog

the experliment,.  The mochioe @K1 Twiter than anrombe
) expeeted, hut the eeedit for 118 snecess was dies to (2, H,
The Roberts Motor Co.
Box 317, CLYDE, OHID

Curtles, of Hammobispart; W. F, Baldwio ond J. A, I,
MeCurdy, of BufMaba, Mp, Curilse, who may be called the
metor expert of Amerlen, poosdoos] an imgine  Bevoloping
40 hpe ool welghiog bot 145 Ik for the machine. In the
compony of experimentere I omast lselode Lieat T, Self-
rhlge, of the [Inited Srates Army, An experfusental stailon

THE hlrl}mﬂ” Ilhqnl alr I]:m:-;lm!;|r|¢~uf|n|.tu now been esfablbhed
nk AmEnfEniEgEanr], THHE “h
White Eagle Electric Motor | | it femaedegrt oo oMbl gra dsesties
Fostpadd, T5e I"i.'n:l!l.'ru-n:r I’I:'!II apnke of the eapld development of merlal
. . mavlgnthm. elting the many telmmpha In (he alr nbrosd, and
oyes il wrarlctugy pacdely of toyes. pralsed the work of the Wright Bros, o this conntry,

logmn of Maolel Sepplles, altbgh he depeecated (hele mwlil in mnking public ile

nainee Of hefr experiments,  The dineer was sftondod by

'I'nl FIH:. "ﬂll WHEE over M0 peronsiats.  Ceapt. Thomoe: 5 Haldwin aod A, AL
Herrlng, wha have ohfalned copteacia 4o Boild mrrlal
L Plerce Aventse Ohicago, 1L machines for the government, were ansng Lhe guests,

1:< H.P. to
10 H.P.

¢ 14 and H. .
| eqpulpped with shart
connectionn :l':E
B pump &

-'rrl;ﬁ: I g bBeam wt-
tachament for i.l"llllz"
g waber frdm wells.
Wall work amalipss
EI'H]!pIH.:nﬂ Pressmrs
all day withonk ket
IngE, Gaading In bass

“GET THE BEST’||[ATRCOOLED MOTORS]

which maans

The Clipper
Water Motor

Wa do wok claim i THE
OH EATPEST, bot we do
clalm If THE BEST.

‘menil 750 and getoneof
e e D, Ching.

H n = U greler,
Eﬁﬁi‘ahﬂmr pr . Y. drali. onging,

L. E. RHODES 2 Write for agency
HARTPORD, CONN. AIR COOLED MOTOR CO., Lansing, Mich.
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but develepi az mach
FOWEr  AB :.% motors
rated 4 H. P, Bore 34
inch; stioke 34 inch;
turning & yz-imch pro=
cller, 1y pltch, 200 00
oo revoluthons o mine-
ule. Weight S0 pounds.
Eeliability, stre

aeqlicd a
Iiur.':bllir,: Baly roar
R

Thi Ecripps may be Ve vury mofor yoz wenl.  Anghow, whaleves

e e o o

may be Joer Aol d-!l;mur.hinq arg mob doing yoeerell FULL frsica

minlesa yrag AT LELST Seiid and kel gier por 1068 ewislsg bafora
‘!':ur.-lllnru_r. ‘D.h-l-lll!hF | pupe—nn maktor whed prics yon msy par,

Il ANCT MERIELY 0T A BETTER EXOINE thai D Beilgga¥1-
ook 1 o beylizsdars, £ H. F. Foaol Ecopndaan y—Now, ther

prara, phikets nor
packing req

attemtion.

thm pesing thind dramches gour dAslly garksiiaak 1 mﬁnﬂ b'ﬂnzl %
W can SOW YOI dhst the Feripps Molor nees bushed. Crank ¥
Jewi pasoline par borsapevwuar per sl Ulan any Vie " chalt hardened &
fepche anginn build, snd post 4oyols sngines. LW —— and E'uunﬂ, [:
. (iilllllu'l'l%tll-rl"'- Tha Illillnl _I" ;'lr|||1"1:l'" i = . - riaiL ¥
scknpyed. b moans alsalulely ndbing b oo - ﬂ: mps
| umilsan ;uu himsw it in b kad |||rld;|' n Spani ;,.Il;r and rings I‘“""’d' 3'?‘““??"““—"#‘*-“'
strung organimtion, We refer }.un do Dw s, g balge and stk
Bradelreet §, of ARY BANE IS DETROIT as © Thia ons AiiBe-to-ha sstisfactory Motor for Launcless,
= .Fnur szl Write boday for Eliak (R Caiess, Fowlnaks, Imiries el TI|||‘|.‘=: Wi devmis ull sur
e&L1l nnd thowght o this ons Foder, 0 s a Jivks whielwind

fup power; the ligesi motor valoe d makiafartion in tha E

SCRIPPS MOTOR COMPANY : activa in il
602 Trumbull Ave., Detroit, Mich. e L A P Loy g U b

THRALL - FISHBACK MOTOR CO.

T il

&7 Fori Strast East, Detroil, Mich.. U. 3. A.

o !
v T e 2 o

““A Stitch in Time Saves Nine’’

You are prepared to overcome any mechanical difficulty when
you have a set of Popular Mechanics Shop Notes at hand.
They tell “easy ways to do hard things,” and are “written
so you can understand it."”

20paces Vol. I, ““Shop Notes for 1905 *?sssmustrations
215 pacEs Yol II, "Shﬂ]] Notes fﬂl‘ lgﬁﬁ"n!mu-mum;
228 vaces Vol 111, “Slll}p Notes for 1907 **ss0musrations
212 PAGES Vn]_ lv, "Shﬂp NﬂtES fﬂl‘ 19[] #9536 llustrations

These books are indexed very fully and with great care and each volume contains
entirely different matter from that published in the other. A Perfect Gold Mine
of information for everyone interested in mechanics, or who uses tools for pleasure or
as an occupation. OFf equal value and help to the professional mechanic and the
amateur. A set of these books in your home, on your yacht or moter beat, or in
your factory will be of priceless value to you. *Worth Their Weight in Gold"” is
thf! fr:q;:m expression from those who have bought them. If not pleased your money
TEITUnaed .

Price 50¢ per volume, postpaid. $2 per set in neat case.
For Bale by all Nowsdealers or can be ordered direct from Ebo Publshers

POPULAR MECHANICS, Dept. N, CHICAGO I

Flegae Aemtion Populor Wochanica
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(" ENGINE L)

OR FARM AND SHOP WORK. Hiarl
without OrAanking; Do cams oF gears.
Burns Aleohol, Kerosens and (Gasolinea,
All Blzos in stock, 2 0020 hvraapowar,
Steal connecting rods.  Aniliries
tlon bearings; no vibration.
Write for frea catalog. Huns
Beparators, Corn Shredders,
Grlst MLl Pumgs, Dynnmes, Eile,

BETROIT ENGIRE WHELS, T13 Bellevne Ave, BETRAIT, HICH., IJ.LLI Vollamp Electric Mfg. Co.,, Rock Building, I:_l-ln-rt. Md.
m

POFPULAR MECHANIOS ADVERTISING BECTION

RELECTRIGITY

FOR BOY

Send n 2c stamp today for cur 80-PAQE CATALDG. A
big biak of electticsl eduestins, contsinleg plorares and deseiips
bioased humdeeds of ELECTREICAL TOYS, BELLS, LAMPS, TEL-
EPHONES, RAILWAYS, MOTORS, ete,  Something ebectrical for
everybody. Lewest Peiced, Ger the eatzlog—you’l] pralic by it,

|“JFM '0X MOTORS

|
|
HWIGH SPEED-HEAVYY DUTY g
——1 |

Wi oiler pyore real matof Valos,
Irper cylindem, BOrs power, B reien |
nmnil eatipfaciien 1I|:|:| sy oiliér man-
faetaprer, Omreaialof clalma 1ty our cusbooard So06-

fisn i our sales prove IL

THE FOX REYERSIELE GASOLINE ENGIME CO.
#048 Frent 5. South Clacinnall, Newgort, Ry,

L MPLETE
|79 & CYL

F you are interested in any Kind
I of la F.’:."J“;’;“u iEl-itun :!-:r our beautis=
ful n e an
Catalog” for 1908, Its F RIEE

{Hven more BOlNEE o0 EunA than sny eatslog pobes
Hehed. Gives et prices and most hlmilhmf:?;lnnf

THE HOPKINS & ALLEN ARMS CO.
32 Chestnut 5t., Norwich, Conn.. U. 3. A,

PALMER MOTORS

1Lt B Morsepower: Ona, Twe and Foor
CrIknder: Jimp oFf Sidp Spack Tenlton; Twa
or Foar Cycle. HBand for Catalog.

PALMER BROTHERS, “55"™

NN,
New Tork, T Pooril Ave.  Fhiladeiphin, The Bourse

lessom, 3% Uniom 8L, Foriland, Ma., 48 Porilabdd Pler

ﬂ

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

WRITE POPULAR MECHANICS

SET1S OF CASTINGS OF
MDDEL ENG1NES ;
F SN 10° FUR 126 PACE R

| ~ AL TOOLS, B
-E“Eaﬁ WHEELS L PARTS OF MODELS I\
7 .

THREE SHEETS OF GONSTRUG-
TIOM BLUE PRINTS

Ehowin mu:-llj_-n of & small high speisl warlleal semntms rrank angine
that will revalutieniie the whole Beld of emall sngines.  Ii s eslled l“*
Wick's T-Hx7-§ kigh spesd vorlioal esgiss.  Four gycle pas enging By,
wilh pisten valve sad hall hearing sereairic and Mewp, something of tha
twenlisih reelisy prodeciion, tan b nesd Sor maring Of Flalksiary er-
virm amd padly construclsd [redn thie eligint s of carlings thel will s
Turmished, Hezd tan canks silme, oo poetigs stemiga.

B, R. WIOKES, - - - - Bridpapori, Bonn.

BUILD YOUR OWN SMALL EHI}IHE-I

W sall setn of castings up to 2 H. P, oo bollers
locongrtives, gs ngines, #bo.  Epage catabogns
foF 10 renta o stamps. This amount refomded
an ofder amounelng e Fl or ovar.  (antractors
for Hght mechinery of every descriptlon.

THE SIPP ELECTRIC AND MACHINE 0.,
Warren Street, Paterson, M. J.

Eleciric Power Motor

54|r-|[l'|&'p ald for 35 -
cop

Agentg Wanted
Empire Elec, Works, 1 Bridgeport, Cf.

ELECTRICITY DMRECT FROM FUEL.—Dr. Walidemar
Jungnef, a Bwedlsh Iovenior. hos lovented s process by
which eleciricity 8 prodeced feom foel withowt the meesdinm
of rotating power machieery. The detalln are Bab as vef
ilscbosed, becanse of patents pending, and the only otk
mathn given of Cle |'|||'\.I«.Ir|.'||_'1|:|:r_| im flat De, Jumgmer Las
dlacoveredl a gof which bhe stores ander pressace In closed
vesels nnil theo allows io escape slowly dnio an slecteo-
Ivte, where 12 leonlzed onder combesstlon wlith the
opvgen of the ale, The elecitsy charge s led sway by
pultnble comidnetars, In ihie mrotedd  chie cleciralyte  Ins
chiabis ln voliing aind overlowd, While the aedllve gos |4
agnin  extracted therefrom br dhe heat fpon any  Eind
ol el
The loventor olaims thot ha is ablé to prodooe elecdrio energ
from ol with an eflcioney spgrior (o the erdinary methos
with Boflars, engines and 4y e,

— i —a

IMMENSE AMOUNT OF CONCRETE ON PANAMA
CAMAL —An lpgenloue mathemalician bae Oewesd out an
Interesting proposition, using os o bosls the amount of
oanceete That will b consumed In constructing the locks of
ghe Panams eanal. He figures thot this coneeete wonld
e 0 copafrieer 22,542 elght-rosne ety booses, S0 T, by
A0 ft. sgunre, with two storbes and bosement. oml with
eoierste foors and coneretn roofs.  Allowing cneh of these
boiges a Th-Tf, or they wonld makes s continnons street
froon New York 4o Philadelphla, wiik essough Boiases efr
ower [ make o row on ong slde of o streed from Philadel-
phia to Washington.

Conerete 18 not alicgeiler a pecent acqnistbn as a boibd-
Ing mateElal. The use of odMmcrete And SUkeso Wa2 ST
fhossands of vears ngo, aoid recent exenvotbmns in Mexles
have heonght 1o light Interesting imstanees of the utilizntlon
of coperole im The Hiilling of bhouses anid claborate ook,
all of which bad cefnent Ooord.

Electric i

OHIO ELECTRIC WDREKS, '.u Dmﬂ
The Wurld's Hesdqusriers for Tynsmos, m-—-, r-:u. Eaiterim,
Balts, Bally, Lumps, Books, URDERSELL ALL. AGENTS

DYNAMO-MOTOR, $3.50

(& Dynamo and HH#F in Onal
Ada dymames, 1wl Vght foug -2, . lanyps
n PRIV opEratn indnetlon solke; chiege slor-
= muba.m‘-rh-s.;dcn|n|1u.ﬂn'nn.u-r,t1m:t|'npl.l.tn,

eie,  Af A miter, Wil operdta prwlng mAa-
elilns, jewelers" lathe, amery whool, ¢irenlar
Bgaw, advertising devices, #bd
vAhier vseful appllances.

HEW ADVILNLE NOTOR, new deslgn
gwn feld oodls and |n1~'rr|l\.|h1. bl
holders. Price 7o, postags 7
Rend stamp for cetalog, Mo B of
new things alectrital.

AREOW EI.E-tl‘nll.' Co, 193 South Canal Streed, Chicago,IIL

EUPPLIES, TELEFHONES
BROVELTIES. (atnbog of 200
Fron, '[[ Il. A Flectrie, we have

Pleges Mention Populor Mechanics
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Do You HEAR Well 2

The Stolz Electrophone k5w 1reren N YOUR (W HOME

may now be

T or partially ﬂﬁni people may now make o manth’s briasl -:ﬂ' H:e. BEialz rlvrtmphme in their cownm

:l:nu [ |-|:|:|r|JI ll-upnull- T 1) nt, for m trinl slways proves sven
;flﬂlm.im!-l.tr n the Kl hbnn-a i pi -thuﬂl:l i‘ L biom
ﬂﬂﬂ-‘rqunﬂiljhj this plam I:Im HllH'I.ll‘lll:l l:'l! IJ.|l- vimd pomiplefely dodd ﬁnﬂ!‘ing;l.ll.! df milds s

and ine ire fur eeerybo Ear drume, trompets. bornn, foms, ln-u L amd @l
Mmmﬂ. §6 many coses kermtu] things, & oo Inwnmur:' iF dr—lzfu.luln Lo Lk mﬂn
ki |ﬂl'|5l-|'th|ﬂ of thin Elsteoplais. This pew investior is s Llay aliaclcic |i'1.|H.||'| (7, B, P ‘hl
Kos. B and BEELE5RL T :Ein direcily tlrl. the ear, and 18 worm '-it ll-l:"]l. 'puhzsr ir pven
eyeginssea are (oo cuth parpose ks bo mogndy o WRTE & |: mllr on the
hearing m'r'rt- Thi= i I.H'l iths Inulz-un I|- 1n 1l|l sl muumn:.lu 1;‘“ n;jlﬂ'mm In thein
wlearne=a nod lomdness of pll sounds % r:qi np 'Hun-n
ecan wilk tho srocte mingle Ilrl'lJ:L BETORET nnd. vislt the play, lecture oF scrmaon w o and
prafit, -:I;lﬁl.n lmar &l aplipary e mls witkout §tmide oF r!l':rnu\ﬁ'.d'l s Elarally a= |1. dnafectad
Eh-n wphone overpomes the inner boezing sed roaring oar polses nod. 8t the sams
:ul_i-; v L #ﬂﬁt‘q.. ynmﬁ ml_u.qtlll_:.t and d.m:lul:-n cupalies umanr:_:t. L F#Efrﬁl tho deaf car
fhe pacasng leElria S wilerl o, 8 Al affer @ frasomab e sl Fﬂ’lbﬂﬂ.ﬂ‘hﬂl‘l
fimd Ehod Sheir mofural mmplded hearning A beoome o4 ood 08 eer,

Proof of the Electrophone’s Merit

S‘T-IZILE' £l 'ECTI-!IIFHL'IH:E co., 'I:IJ:Iu.E:n. ahout dlrectly Bdo my &r to makes ma bear anvibing, With [ T eonld
Tenilemen st the El one (8 varg |t omce Tedd any per D-Eihluu i B imdEnary Bone Tifbeen oF Desniy
l-'||i'.|.'[l.|.'lr.r_r E:Il..: l.-.lll In |'|:|ll and preat in hewring qualities makes [oet aww Nowr afler Lhe Elrsiraphoan rlght mentkd, {15 ute g
H |rrI’|'ﬂI.'|:.l.|ln-“ 1 recommend i &0 3l i who hive ciefective Empray -; maknrel thl.F ihat | can kear an emlizary tesed weles
hearing L‘ M. HOYT, Whleale G lw o fem feet awoy whikest b 1t i 2 wosderful Imcrument. and o
L!lrhlpu MAve, tbd Rlves 51, Chacags. Ehere ire o inkny worthlod indtrumsents o H‘!I' imarkec? ] I-||l I-Iu'-!
my #ppreciation te you hy anywering &l Ing fram 1 En=

THE STOLZ ELECTROPHONE CO. wEStlpatars. ‘rﬂ{;‘rtrukéa:au
Ceztlomen:—Beivre [ used tte “Elechopbaons™ propla had o Mﬂ,mmnﬂ..m

Write or Call for Free Particulars

|t|:. or rall om 'ql 1t |,111n-| For partienlors ol ey presonal Faaff on dupﬂlll affer, AL Ll lli.hul'l Hhm-'-'r- will mall or gl vob

lek I t and Bl makisfid f th qEST wl wrirrd
h-.n 'Iul.ght |:|.1:|E|: g ..Inniuf.lmm e mmm“:;rr !:lg_';l.l!clm nurdllllj' 117]“:; m
Adidirss or cull ll:l.ll jl’.ﬂ.l.l:l.uJ—l

STOLZ ELECTROPHONE CO. miuiie pe ERANCHOIFICES: st 1ot

858 Stewart Building, Chicago Seattle, Waah. Dren Moinas, [n. Taoronto, Onot., Can.

Automatic Systems of Refrigeration

UR Automatic Refrigerating
0 Plants furnish cold storage at

lower temperatures and at lower
costthan ice, Weare prepared to
install completely automatic sys-
temsfurnishing refrigerationequiv-
alent to the melting of 1,000 to
32,000 pounds of ice in 24 howsrs,
The Automatic features eliminate
all attendance and reduce running
expenses to a minimum. Esti-
mates will be furnished on appli-
cation.

The Automatic
Refrigerating Co.

HARTFORD, CONN.

Pleage Nention Populgr Mechanicg
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KOETH'S KOMBINATION KIT.

The eharp competition of the 20th century has marked a new era in the manufacture of tools.
The latest economical production is K, K, K., ::mn[:nbmg 15 distinet tools, operated with one set of

handles, mada of tempered tool stesal

fully warrantec

At all dealers or we will deliver them to you

for §3.50. Money back if wanted. Postal brings catalogue,
CURRIER-KOETH MFG. CO., Coudersport, Pa.

Gasoline Soldering Iron and Blow Torch

T whols businsss in hand, Bullt righ prics
ne right, and work L l:lm*IJumJn]a:lml;i:n'inla:.t|I

EMMELMANN BROS. MFG. CO.
INDIANAPOLIS, IND., T. 8. A.

MICHIGAN TE Faous Hinea Sere Whers
WHEELS |

Thausasdi i [a wsaallorer
g world, Thay wra fasiowi
Tor ialr quality snd s
hawing wai Al e
racen; Thay i:'l:n:rr

wusedl by orec ging
ikl i,

Oiver 100, 600 30 warlh of
propeller wheels pnd reveren
panr have bean #odd diisisg
1R,

Sand for sor 1008 esislor
fulll of Enformalien on &l
kinds aff propalles whaals, sll
tlees af povarse gear nnd mol-
vermal Joints. We desies sll
#ngine snd boat bulldeni 8a
raprossid Ui

Michigan Wheel Co.

“ Hercules Detachable l‘:mrer."

Tha meat wondarful invention In the Antoe-
moblle Tire Indosiry. Agoots wanted
everywhere. This is s Mg sellar. Terrl-
tory bolog rapldly taken, Write today
for booklet and prices. Ial Indaesa-
maenis to dealers and supply howses.

THE REPUBLIC RUBBER TIRE & SHOE (4.
449=451 West 53d Street, N. Y. City

LET US BE YOUR FACTORY

Wa man lnj'thl.ng to onler—Btampings
Bheat Matm & good ma.uhln-u-
shop ihl;ruld ﬂ.ﬂ-ﬂi n—heshusn wo'rn good
oped, We publlsh “The Slent FPartner.'™
& sample copy. YWrite us.

THE GLOBE MACHINE &STAMPING CO.
3510 Hamilion Avesoe, M. B. - Cleveland, Ohin

Freight Forwarding Co, Z5ioced

ald gonda toand froem all polnks on ghe

Faclfic Coast. EHHH wittn Baflding, Ohicago; 8L
]!nl.]dlun Bk, I.omisy &6 Hanmnh Hldg., Hostomi 101

Columbia Eldg., 885 Francieon; :I.Dﬂ Etimson Elock, Los Angeles,

| EYE BENDERS

e makn hand power
ers for formim ?m frum
felk amd un-

1% ioch
E %ﬂ ﬂ-:'a. 7 inchm
CE luFFL"l" cu.
i'!':'.ilﬁr Washingion St.
Mlinois

AsK for

Chirngo

ZHP

I 14 FT. Launch

Lt U8 gl Fom ies-
rnn111-'|Ju. from penpda wha

= arn nelng thm, _1508-2195 nmd 30
Fonbers mk 'pmpnﬂlr-:'m:rt prices, Hoats amd englines gose-
antecd nne Fear, Shipment made the ALy wa Feesl e order.
Modor the simplesf meaide, staris without cragking, anyann
fan operkta them. Wa sfa (he lanpedt ballders of pleas
Tt honte In the warld and gell dimeet ia nser, | Fron eislng
DETROIT BOAT 00, 211 Jatterann Ave., Detralt, Mich,

BALL QAME ARRANGED BY WIRELESE. —One of [he
modt powel uses ever made of the wireleas telegraph was
the nrrepglong of & hall game while many mlles out ot sea.
T baschall plapers of (e Twenty-foneth Infamiry, sboard
the trassport ““SheFman,”” en fodle 10 Honolulbio, Geslee] n
game wilh somse IHosoluld ball fe=am on the aflernoom [k
phip: was to moke that port. While stlll n cowple of Bun-
dred miles out the wireless npperatos was brooght into
play and all defalls for a game were arcasged.  Within
nn hour after the trapsport arclved st Hoeololn the game
wihaa n progress, walched by several thogesml people

THE PARTY LINE TELEPHOMNE.—The #elephome solle-
ftcr referred fo by sm exchange in the following was “‘on
to hEs job' and 6 jeidge of hamaon natore os well:

“[hy T want & ‘party lne' 7" anapped Mrs. Haorker, with

mach emplasks,  UNo, ndead] Why, the deal 1 wonbdn™t
think of baving <ne""
hon't  Blame rown, modem,'t replled  the  lebepbons

podieltor, with n sly wink at the milkman.

“Party lioes
are very emborcassing,

When yom go to the felephome fo
eall op exme one you noe Nkely to hear Mre. & Celllng
Mrs. B nll the ladest gossip of the nelghhorheod. Then
you, will hear the hafcher telllng Mre. 2. how mosh she
piwes nmld what he B ogolog to de [f she deesn't pay him.™

R i e T [T

UNol onply that, but voia can hear Just what M= K,
pnye fo ber bean during lomeh hemr and what old man
Hmith s tellinmg the pretty widow down In the apartment
Eouse and-=bnot whet 18 the wse of wastlng flme? Yoo
don't want a pariy lee,  They are toe emhareassing.
Gewml-day, madlam, |

DIut Mre, Harker Il'H'I hiim by e &F

Uilsine Flght back,"" #he aald, ﬁrlul.t aiwl ke iy
order for a party lne. What 1f 1t Js embarraeslngd We
all have to stamil emborce=ssments aometbmes. " —Telephony.

TAT'S GRIT SOAFP

Wi remove any kind of dirk,

FeESa, OF .::il'l:lu Taes nok Injurs
Etm h.nﬂ.: aJ:I-'I'd:I-II:!"I:IEI'I:lIJI:I:I L
shop agants nml uiunl Honeflg
Asspoiations 1o large Manubees
tories, 100 percent profit. Bampls
and ¢lroulnr for 10 eenls.

BR THE H‘Epnﬂ-.
T LEH:'I'[ 'BROS

"'HH CETER, BIT,

TATS...,

TATLOCK BRDS., Ine. = Rochester, M. ¥
REDUCED RATES 35 ons

TO OR FROM COLORATHS, CALIFORNLY, WABHING-

TN AED uBEGON. Wikte

BEKINS HOUSEROLD GOODS Co0.. 551 First Nal'l H.llil...l:ltq.
BEWARE OF IMITATIONS

Far dhe praseation of cur cusiomens we sdviee thad
Elzin's Plizrs wra boing mmaiaied; b5 look like Klein's
This, bawerer, doti = ks hes Khein'sw
:I.ml for ikiv ¥nmp. B
hm‘jn” LETY & .'I""I"I, J.‘ 7]
Iuiddn ol Ill-l-lu- pepr  arr prripe
wiiden this sEmp Tes obdy grEsies
Hifie's ‘Thay ore ok proadeit ai peirs ol
ruperkigdn gl hire pleay S bl of e

MATHIAS KLEIN & SDNS
——

fard i e
g

Please Memtlon Populor Wechondey
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Wood Working Machinery

Foot, Hand and Light Power

For Fipping, cross-rulbing, mitering, rabbeding, prooving, dadis-
ing, boring, peroll and band sawing, edge moalding, beading,
martlaing, abe.  Halt for bard work, scoarate work and long
Barvien, Send for catalogun YA

SENECA FALLS MFG. C0. seveta 0557 v,

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

For fool 6 poeer aa wanied, IT ] 9 fo 1.3 fnch Swfﬂ-gr
s orees Teed anid oo ulil

I
l.r:l'lilrll'!-l.l'lhl!'u'I-llliI 1!||II I|I| -: nII i II:: h el T L L R o

ing Lo wizo. When resdr to by

Inthe  Tsoriptlre cirenlars of
pend for Lathe Catalog aed prices

Foenoh Inthe wpon h-ql.l.nl..
ROGEFIRD BRILLING MACHINE CO,
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If I's a Sebastian, It’s a Good Lathe
%

BUILT UP'.']H_ HDNEIE—A.EEI.I'IL'LW, EFFICIENCY, MODERATE PRICES
*  Foot and Power Lathes, all sizes, Send for Catalogue.

Sebastian Lathe Company, 197 Calvert St., Cincinnati, Q.
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THE CYCLOPEDIA OF
ARCHITECTURE,
CARPENTRY and BUILDING

Covers everything from the modest two-story cottage

to the towering shyscraper; from ** two-by-fours™ and

clap-boards to steel frames and reinforeed conerete; from

lnth and plu.-:ler and Georgia Pine to stucco, marble and

masaic ; from the hall stairs and back-yard well 1o express ele-
vators, and hot and cold water 1n every room.

Ten Volumes, page sige 7w 10 inches, bound in kalf red Morocoop

over 4,004 pages; 3,004 illustrations, full page plates, plans, sections,
gte. De Luxe Books in every particular. 1

To advertise the superior methods of Instrection of the American
School of Correspondence, we are making the following so-day offer:

$24.00 Special Price—Regular Price $60.00

FREE FOR EXAMINATION

Sent by prepald expeess. Pay %2 within flve dsye and 53 per maonth there=
after. Il mot ndapied to your needs, notily ue to send [or them at our expense.
here are ovdr 00 r:l..rﬂn\; of arfaztre modirale priced horses, chosen b:.l'
n &tall af architects as typical of the best work of the beat architecis of the
entire coontey —invaliable 1o anvens contemplating building or alterations.
Alsa over forty practical problems in construction, based on the Rotch Scholarship Examinations
of Boston, compiled and solved by 8, T, Strickland, Ecele Des Beaux Arts, Parls, with Chas, H.
Rutan, of Shepley, Rutan & Coolidge, the well known firm of Architects, as callaborator. o *‘='=_'
Hundreds of hints and seggestions 1o bowse builders and howse owners In this work will . .
save them many times its cost. The chapters on plumbing. heating, including furnace, : 3
steam, hot water and exlagst ateam, and venlilation are eapecially complete, ket
The man whi is working in any of the baoilding trades canmot afford toe ignore Lthis Floane el
rreat work, §f for nothing more than the Information it contzing on Reinforced Con- =-'-"__'-!'-|"I-‘¢'|'*
erele.  This knewiedge is hard to get, and in view of the tremendows progress being ,.j:h’,'.;.',.'r'““:":'&
made in this Industry and the immonse populer interest shown in it the practical Bailiing boe & daxs
man moet take every meant poszible to secure the latest and best informatéon ; [ree camindmalien. I
concerning the acteal wark being dono— and how it is dons. il wnd tia o

A Fow of the Many Subjects Included in this Work
Eelnlereel] Copereir—Esiimniing—{'anirnris and Speeilentisns—Tha law of Ceasraris—Hullfiag wiae [ will fetily w80 Senid
Hnprrigieslress - Helling X o erials—Niseary—A'argapirp—2eilr ol bagy— | Lardwars - Flas- frir ibe Daedcn
I=rkag-—1"alating—Ilrgilag— ralilal jea—WiFing ToF Banp elle Borelar Alifiae—Ereel Cam- e
sbrurlian—Elrralers—Hbred Mrdad Faldern Dralilng—Merkanlenl, Archbiscioml, Frechinid
el "rrepewilve Ormasing -lacisriag—Mur 'rlsilsg—2hedia and Hadews—Ths Eresk
mml Noman dbriders of drchidesinre—Readering 1n Fen and ek and Waali—Weier
Cabar Hiwis lor Dradivmen.

AMERICAN SCHOOL OF CORRESPONDENCE B OCLURATION v.viorsressssersinenspeersss

EN POV cdassssssaaissussss iEsssaaisiannasnn
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vim imohybes pll parts so that neyons can maka
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Y Modorcycle Egolpment Ca, Hammondsport, N. T.

The Kiblinger
Motor Buggy
$375.00 and upwards

A pracibeal,
sucrmadnl
ecomom|rs]
ankemokile &t
L » wrral] cowl
= Danbleeylin-
5 dar, wle .
112 H. P,
B3k i bbar
Vorea, Wil pui
Modcl H, Ehrough dep
mind ar eend
and will climb sbeep kille, Wrigs for oue Apsocy Tarss,

W. H. KIBLINGER CO.

Box MHa. 10 AUBURMN, INHD.

{Conciuded from Fage 11%)

truk e inelined too pat thet Sedaestry o the “Cinpesiant™
[UTTN

Yoo Tor more tham o year the pheds of tha country has
Toimd the revival of the Wevele an Inieresting pleee of
mewd, ond, faking the sporting festures of oyellng late
neconnt, the newspapers oTe now careyiog alikast as moch
matter concerilng (e wheel as ther did eomse fen peats
AET.

In commenting on the new eondlilons  the Safordoy
Evening FPoat sars:;  “When tha WMeyele ecased to be n foc
there were Btill o gosd many people who  believed that
e pogalarity wonld revive bnler.  Neverihieless, 1he sport
of Flillmg the wheel seemssl fo b peedly s, the oollapes
Belng ot §ts worst In 1501, m 1004 onply 25000 hlepcles
were monofsciared in this esantry.  DBut in 15807 the nim-
ber rose too 790,000k, mnd during the present year oo fewer
tham 1.20kiH new wieels will be turned oot in Amerlenn
factorled,

The Dieyole dealers kay kat men whe have not Fhilden
fig years are deoppluog In every day 1o purchase wheebs
O soys thot he i8 tleed of clding on #teest cors  apsd
holdlng onto ihe strape Apother declares that he does
not feel ne well pE be did when he rode s owhesl overy
day. A thicd hes declded that be misses the fun e used
to have when & bieyele wns always ready to toke kim
anywhere.  Besldes, wolkieg s 8 laborlous method of loco-
w0l ion, compnratively."

The geperal pubiic might wob e Inellned o regaed the
new bieyele pea ad an g=sigml (el weree [t nol (Foe (hat
the conditfons in the Unlted Slaled have Theld coimnlefpanl
in Connda, while Europe, especlally Great Beltaln, sssms
almost wheelansd ngnin.

Thie fact slwonlid be kept In micd that nport from any
Fevival alomg general Hoes, which might be elassel g8 &
gwing of dhe pendilann fowartd fad days, It 18 mobe than
probable dhat the recent bard tlmes bave plaped an im-
portong part o the extemslve winter wose of the berele,

||IrI|. {8 1o hie moted throaghoost the counirr.

11

{i  Carrdes Bt
Bl Cigar Bon Cipessr

1T Ink Ergasi

rrarabdp e rocaly Tislireed. Hicksl plaisd, Pt

L TR v T 12
[1-1 Pritpied wpran reosip o B
WM. C. HOCKING & C0., 152 Lake 5., Chicagoe

Curtiss Recors Motorcycles

Single and Double Cylinder Modela for 1008
Now Ready.
Higheet Award Hathomal Endor-
Diamond Medal. ance Fan, 1907, Won o & Curtiss,
Bend Stamps for Bueklet “ Achlevamenia™ sod Catalog .

(. H. CURTISS MANUFACTURING CO.
Hammondsport, N, Y.
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Get Trusted for This Washer

N
s

¥
-

R

E will trust any responsible party for 1900 Gravity Washer and fet you ses fop
& D Gravity Washer, We will ship woorself all Ik saves, Thoes our 1900 Giravity
you the washer apd prepay frelght.  Washers sell themanlves.

Take our washer and oee it a foll month, Them— yod deod s port of what the

Wash wour finest lioens
and laves. Washvyour heavs
fest guilts and blankets.

Apd =If vou don't find
that our washer saves your
Himie, Biren@Elh afd bhealth—
that It saves wear and Leap
on Yo clothes saves mend-
fogr ind soves money—don't
Eeap 18, Tell 8 yod don't
want the washer and that
BEltbog the matder.

You don't teke any rick
becanse you doa't send us
any money o edvance—mor
do you fend ud any money
after the monith's FREE
Ieial, tinléess you decdde to
keep thewasher, I youwizsh
to keep the wosher=If you
sea how it will save eaough
te pay for dtself In o short
time=ihten sond u8 cach
wiek or month part of what
Ehe washer saves for vou.

We make this offer be-
catse we know ouwr 190K
GrovieyWnshers are farand
Eway better thon those

e
o

=
h..
=

Fe

=
£

7N
i

washer gnves anotil it is paid
for, the washer really pays
{oF Haelf.

Im just & shoct time 1t 1%
all pald for snd., after that
the washer is yours and al
it =nves |5 vours,

hif washers are the only
washers that gell, and pay
lof, themaelves,

Dot waste vourtime nnd
money with cheap washers
that wear out clothes faster
than they wash thaosm.

f5ive the 1000 Gravity
Washer a chancs to prove
to you what a comfcrt a
wirsher cap b,

Oor new Washer Book
tells all abgut odr washers
and shows how (hey work,

Your pame and address
on o post cord malled (o 6
foday brings the ook by fe-
turn mall, posipald,

Wrile us now. Addresg—

The M0 HWesher Company,

DL Sewry S5, Breghamion,
N V. CFF vowd I i CiEmaadta,

et
o
HF- @@. ..

=0

f

it
g

]

X
W,

A

made by any other concern : n L e

A : ; A werafe fo fhe Camadion S b Tl
W are willing to prove this, asher Co.. 355 Fouge 5 n{h ;
80 we oder (0 send you & Thromic. Oul.d e " e s

S

Make Big Profits

Start at My Risk

¥om chndtist wp anywherst making Mimcls Concrete Sewer :
Fijm and Tils ca my bdimcle Pips Molds asd clesr
H5 o §25 & llrﬂﬁﬂtlﬁ?ﬂﬂnuﬂ:tnmmﬂw
nociprzience. My Frea Book™ :
Concerte Industry™ talls all about

ome of the people can be fooled some of
the time, but most people who use Hock
Eaw PBladea are not fooled long.

After

experimenting with variona kinds tl:uaﬂ usually
goftle down on the good old STAR brand
which can be relied upon every time,

The Star i made in the right way, from the
right stock and does the right amoant of work
in the right time,

#end for Catalog O, illustrating our full line,

MILLERS PALLS COMPANY
28 Warren Street, Mi York I
L1

Bell Ead Sewer Pipe and Drain Tile ¢
Glves the dhanlute facks about this bl &
paying business. Tells bow thosshe s
:'.:t tua:bu‘ Lig hum:l.t ll:. Ie. 'J:I.- .

oW & ma £an ried, b

macan. rﬁrlr'l-:l e ll_luEm ar MY risk.
L-c-'l‘t ul.-_ﬂtct this mmni-mlhluu
[t 5 Ual rite Today—[1] knswer 55
yirad lefter by and sead you my Boeok Fres.
0. U. MIRACLE, Pres. Miracle Pressed Stons Co.
BT Wilder Fa., Minmoapoiis, U5 .4.~E87 Besneli Bldg, Kew Tork

For Canadian Subscribers

We are in receipt of o number of letters from subscribers in Canada who are under the
impression that the postal authorities of that country have rescinded their order regarding
the postage rate on magazines mailed inte Canada from the United Btates,

For their henafit we will annonncee that some modification has been made in favor of
daily papers, but as yet no reduction whatever has beesn allowed on weeklies and monthly
magazines. For that reason we are anable to reduce our su to Canada, as
somea of our readera fesl they have a right to expect, and which e shall be wary glad to do
the moment the Canadian Government replaces the former mailing conditions for magazines.

Popular Mechanics Chicago

Lleose Wendlon Populor Weohanfos
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sy € Pumps 2,000 Gallons Up Per Hour L

Thin “Jack-olAll-Trades™ Engins and Horfzrmial Pa
umps L, b b B gnllome por boore night sod dny. ']_'j.b I]'U'EEI TH |-5 Eﬂ'j.ﬂlﬂ & ﬂ rl'
eEghivh mlen chafng, rmns yOur sepOraboy, saws YoiE wood, to 200 H. P.
E’ youar Tewid, 3 s ehofes Lhan thires or rllu_r Euns Buzz Saw,
bred men. 1678 tha Gdasl Iarm engine—ensiest to andoe- Pemp, Grisder,

d—usen lénst fosl—noeds fowest fogmine Chara, Separ-

ALpemg il of best materinls th
e paly fullt of best materiale throosbout b Siar, M Sy

¥our bewt guarsntea, O L Fom b
% oan set it to work I:I.ttlﬂ:':l:.:_ e
Wa maks sovernl wivles ood sleea of ea . Tull whnk
want a3 CugIng 10 40-we Wil advies whal ls et T M b 78

WRITE TODAY FOR FREE
ENGINE BOOK No. T 449

FAIRBANKS, MORSE & CO.
CHICAGOD, ILL.

ti, WATER S (
MOTOR 4.

With pulleward a fine litthe crery wheel, PRE-
PAID. Thabest howsehold pmd $sal grinder cn
carih with 20 pounds water preswre and over.

“The Gear for Instant Actien™ Lasger sizes §2.50, $3.50 and $8.00, not peepasd,

Made hﬂ" GIES BROS. cusranteer SAFETY RAZOR

'Tl'l |n-.\,|-l' l""HI"T l‘i':-r.. with od od
T | | i e e s bk e, it 40 |

of Dhit e

"I'l:' ] II.J'II -.l|I| i I.Ii|||:I| i Hnl Automatic Smﬂlf - " ™ * $1.00

:I'I'T‘;.Illh:hlllrl f.ruhu'..’-'."ﬂ..':ﬁ Engine Indicators alsa, Send hdmm of what yoi want.

o cabalog EIJ
GIES BROS., EiLlla.m:{:{l Bank Bidg., DETROIT, MICH. . I Mewark, I..IF'I"I:HEﬂIT “ﬂ. = Mew Jersey

|
KILLING ANIMALS

A Rare Opportunity ||y oo ees
e & y A I‘I‘EE:.HH 'I|l.:||.l.|.'|5_ haz hrili;

& San . ven u gum tEap whis

kil the aoimael stfempi-

h‘llll'f[lr. EBE mﬂlﬂﬂ Ing to get away with 15:|1|.~
l holt imstend of entehing fe

Am ghown im the Fllastracion

¥ &r L] PI
T“'ﬂ E}"dg leileﬂlllE the frap k= ls the form of o

Wa have recently parchased thi pmall capnom,  which fires
entlre plant of the St Olale Motog putoatically.  The bafe ia
G, &0l offer & llmdted number of ntixched fo the roed opernts

inz the firing meechanlsm,
The Flm“ns umE Koarmally the cxnnosm 18 Toel-

zofiinl, Bat when an anlimal

E‘H]]Fr HH"HE EI!]'][[ES Im'IIH gm fhe balt the muzzle

at 'w-:rlj' {mterestlng I‘_Hl'lm.. Thir owers unddl it polnis o the
Iy,

-y E. are selllng rapdl B prlea will proand ot obowt the spot

b Incressed Wil Wi pressat Lot ls the animal will be whiks

Bl Ask for Catalog I ML dlevouring  the  balt, Ey

prlling the T=&ait 1lie saannon

ﬂr‘]r'ﬂ‘“'l"? l:lf{:ﬂﬂn., Detroit, Mich, {5 fired, presnmably Eilling
5y B Ftin oy thee amfimal.

G’“.T'“"m"'ﬂ Antichimen, ¥ alvens, Foot-Tedsl
Bteam and Alr Chime Whistles, cte,, ote,  ©

BUY PLUMBING SUPPLIES '
eenesg AT WHOLESALE
".'lil] Eave you 309 Dan ™t

pay retail prices. Full stoe I
}m J. L"!ullfu:l prompéehipment. Hend for
reescatalog B. P. KARD
235 W. Harrison Street, CHICAGO

Build Your Own Motor

Castings and Machined Parts with Bhop Drawings that supply the
“ * for the A Raliabla M Metors,

KNOW HOW?” {5/ s Aperican Refistle Marioe Mptory
Catalog “E" for Compiote Motors, 5 to 25 H, P,

AMERICAN GASOLINE MOTOR CO.
72 Canten Strest, BALDWINSVILLE, N. Y.

2k difMMerent Designs
Cam ghip Imosediately 1B aoy ogresndiis,

Need No Boag House, Nover Lesk, Hust,
Cheok. Crnck or Ha, Every biol has water
Light compariment, g eansoldlnk, Write for

FREE Ilmstrated Cstalogus snd Special Price

MICHIGLN STEEL BOAT GO, 156 Bellevoe dv.. Delrsil, Mich,

=
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he man out of
work meets everywhere
the qun:!.l'inn, "What «can Vol
Jo?"  Strength and willingness 1o
wowk do not count for much unless
they are backed up by special training. Lk

The demand today is Ffor broined men: e
if E-"'-IIJ doult & book in the "help wanted " columns
of the daily papers, or ask & hbig empioyer for a
posthinn, # tanws of the wemployed are kepi full by
men who have faled to impsove their spame time. The
employer knows that the workman who wses his own time to
imcreazs s pl:-i.-;.‘lil.'u] |-:nu'.-.'|¢-c.r-'ﬁ'\e will mok waste the time for
which his: employer pays him. The "ht elass Jlicensad
engineer,” the "A pumber one® draftsman, "the assistant foreman,®
Bl g:m-i:l--utl_-.- .'cu-ug.;h'. for has in his .'lpm:'l'f:rf .ﬁnawfe.;fge the very
highest recommendation obtainable,

Wt

Sl ks ol

I L-.'E-'E‘.-F:
CET O -

s

Youw con fil }'ﬂﬂ]‘-’lE:rr o get and hold any E:g::ljnn ML=
tioned in this clipping or any other position in the engineering trade, by
home study during your spare time, The American School of
C'.:-m-.:pﬂ-ndrm'n: haai '|TI.'Il7rJ thowsands of untraimed oung men lo Aal
life in good positions sl good zalaries; it has h:-lprhrill thownnds of die-
cousaged older men to better pay, better work, with better hours and
better future.

We employ no agents to aanoy you. We cary on oor work by comespondence
ooly and pay your tuibon moesey to expert teachers for instcting youw, not to b gh priced
ageols bor enmolling you,

WITHOUT COST TO YOU | smsco soon o comovess

"3 SIGN NOW

We will send you, wlthout exira charge, o set of the reference lbraey Isterexiad [ Abe Cosrse micked TR,
of ' Modern Engineering Proctiee,” in 12 velumes, hall red morocce, 6,000 . Meckunbe] Driwiens .. Muikematics
pages, page site 7x 10 ioches, provided you enroll in a full engineering . . Hetrical Expinerring . Bty Veniliting

eoures Wilhin vhity daya. This is the most complets, practical asd + Machaaical Fng, and Flambing
authoritative reference work on Engineesing Praciice ever publishied, ‘ E:Jb':ﬂ-l I_E'Ii- - -;Ii‘hlngrtﬂt
o rEcieri L i
Mark an the coupon the position that you wanst te held, sign your . .Lacamative nE:I_ __5.,:.-,::._.,!
name and address plainly and mail at once. BEGIN TODAY te fit F ?!:ulﬂllri:ll:-il[ ;d;a:#,
it 1 -
yourself For a position that paya. : :Humzliil Il‘l.lilri.:.l |.EF?I-I'1? i
[hrabimg Coerse
AMERICAN SCHOOL OF CORRESPONDENCE ~ ff v "o 0

b Freis

CHICAGO Mol . e e

Mooge Meation Populor Mechamice
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Earn Your Eckerle Piano

th..ﬂng onm in your home. Bhow It to your neighbors and friends whe wil want
o hest plnno sodd today at © Factory 10 Home" prices. Eckerls Planos
pell themselven,  We want oo gRlarksd agenis or dealers to aoswer this advoriiss.
ment. We wiil plsce In your honss oo (e most [bernl terms sver misde by any hatae,
oy finest stybe lnstcumeit,  This Oret plono 18 snre b makes ather sales, Decanss the
wondepiul valwes we offer &re nuo&mallﬂ ILI;F any other hoise,

Tha b FHMel Hal ese o Cangmng, [FLITm rmrenia, the light Insiantansons re:
mungwm“um. anid abworaall the fall, Fleh, mdllow, spmpasbetie tone of the Eeloerle
combins (o make

"THE PIANO WITH A SCUL."

Wa furnlsh fres art color catmlognes, describlng fully br slxty pages of

'|||H.|:-|.l_' raphs and printed deseript] ons, ju=t how well Kelarle Planos are made,

u ||;|:u||¢!| ol correspamdence.  We Ilelu- Fail cArn the very bt sple of Eokerls
F e, while yon enjoy s presenos in yonr home.

Waara looking for a pood deserving infloentinl lady or gentleman
o act fe confdential adviser aml baome r@ h*l"ﬂlil-lll"-"-‘ right In your peighborhood;
T et us informed as to who i 1a.]l-.|.|'||u'1.l waykng n plansg Lo lnvite and urge them O
bk ¢ st 1 pour heame e see sol hear the l,"'.tll yowned Eoloerle—Yike Plano sodih
aE Beriad ™

Dk ¥y pesll d earm ant Lo b given e best opportanliy ever of-
Do Yon Answer That Deseription? B s e bne coan sryle ~A pingu? 11 s, yon pha el
wight oy — ffagy, nnd tell s thﬂhurilm play i plamoe or not, m-rg your how mamy in Feor famdly, &nd peler e to tao
peopdi of o] finan -isl “'ﬂ'.’ilr"" who Enow you well, (Hated merchants, banker, postinaster, or pustor). Be the jgest fo
mrrer From poar foie . o af omoe, CAPITAL, $1,000,

ALBAUGH-DOVER COMPANY Baskers' Natiooel Bank. Chicato
900-965 Marshall Boulevard, CHICAGO, ILL. | &uchek Cricseo

Carnegie Trust Co., Mesr York City

s 95 c u “ u n ET E COMGEREES SMASHES AIRSHIF APPROPRIATIONS.—
Army and pavy men In this countey as well as aeronants

and selentleta here anl aheoad are keenly  interesied In

ibe developments in Washisgion which ihresten to defent

mll efforts to place this govermment on ap egosl footing
WITH GI}H'.PLETE ﬂ'U'TPI.T ﬂr I"L.T.IE with Enropeon natlons in the matter of hillding and
rqulunn' an alrghip Aeot for military :||u.r:-==-lvH.l “|Ii|lll4|-t
iah e nis un'ru[ug to (hisse mest vitally eoncermel am e
A Fun :IE EE E:.{“Em,;.%ﬂu; of E3E000 for muhlluhh“; the mirclens of an arronoaiieal
mischinea and owtlits ever made brameh of the government serviee wa#® sienck from the
EE n.-l-,.- ptand ard a-ul-:tlﬁ-lu-u: Iln penernl approprlation IIII] Im gher TFloieee, and nnpless  this
= l']'.:-.ﬂ'l.l- -Il?ﬁ.{lﬂ..- i n“:;i.l.ﬂ-'l:iul - 'HII:::I';IH“ e Eeltserted o |1'||I-_' H"“‘m!"” |.'i:r||]u.'!n'.'u- 1':31:;“:'!'
n Yentes government im peropmeties w w serlomsly
pFle: 18 u-|:| onel of materin nd S
_ with ]l.abuu: nn: ’ -
As soom ns nrmy oamd novy men leasiws] that dhe appros
WﬂlﬁFin Wa will priation had been kilbed they notiffed those Interested |n
1 T aeponantka im varloos parts of the oantry, @l 10 Ia
uﬂ'nu.r“ll.urd Tikely 1hag comslderable ofort will be made o have ihe
z.lfﬁ ia HEE‘]‘" Hl!-'ﬂ“- Lt ' il back,
r 2 i A
. f' 1-: hers aik for In mu.um-nlln-: ulhe the slmation Petor Coogor Flewiid,
¥ mh;&?m{':{ﬂ'ﬂg o of  bhe Mevera of the Impocinnee of pepo-
naitles II:I:III'
ﬂum:fngj,f T 1 eapnot nndersiand  what Tﬂmhmullltr n“l:";i"m‘m{r.':lli
B, if d.-:m.t &n beru of the commEmittesn cooald baee bad foF w ng o k
A 'I;I:I.:'h w parnd ok this appropriatbop. 1t 17 very lmpuctant Ll cmf govera-
A ﬂ'l-ir““_al I;’ihmlrlﬂ':. mﬁ meeiil sbonld Iw:uu:I iﬂgﬂnnt -uf_l J:E:f{nﬁ;??'mnlL'ngﬂ Im I|I:'
(e ol Laflding of an nerinl Beel, and FZid, 8 merely enoaph
5 ehe coet, 1€ thin kubr, ter glve ua & falr start, Franpes, (ermony ool Englond
e=hall thi Wﬂbgll;;“ﬂ_iﬂ[‘!ﬂ;himﬂ- alrendy bBave large militnry balbns nmil are appropeiating
;:ﬂ l[:l"llldl:l:? by Tar g Hﬁ]ﬁ lamge suns of mooey for Eobe, |II1|I|]!| TRussln &l ||-f'||£|11i|'|
et i tleds CLOFY E-g-l,-'ﬂ-r.-uﬂu.m| are flaking sfteps to procure  TuElitary alrshilpa, and n
an r!e.n-n m:-r}gf:nﬁﬂmmd Wi 1:|r1.11!r|:.11:-mu|.tr']IIIJ fact, nll notlons recognize that the large diriglbbe balloos
Il!t-l.lrnill e gl m%%ﬁg ﬂEEﬂJ"!l'WlIE. whish may he ussl for sconting parpeses. I for nodhing
nodl L m .. hl cut HicEr, 19 14-..|;|¢ af the pecesmary Items o medem militacy
Write Ivl:rr 'H-H' maew Comcrete Rlack ching &-n ﬂ— el pamin

labned in detnil, engry af
logus, with the mmm:uﬂrp; il affer, Ietters from
mbout the wonderful Wizs lﬂihm

:ren"n-
113 1 143 for flin, .ll1 X
nm-‘m. 8 0 gren Fgﬂfhmli

e "Wou W0 o o Lot o 2 EUGENE DIETZGEN CO.

it Oflgry frec Manufasturers and Importars of
SEARS, ROEBUCK & CO., © CHICAGO DRAWING MATERIALS AND
SURVEYING INSTRUMENTS
. GEA.H WHEELS 151 Manroe St., Chi 214220 E.:.“HEI:;HHHTME

14 First5t., San se@ 518 Common SE., New Orleans

Et 1 10 Bhuter 8¢, Toronto
- | New Cadalog F. on application
'i‘-':::. l:--tlnn 1]1DHE-TH.IE I‘J'i.!"!l..
Spirsl Flbrl AR
Far simplified
L H-ullrLi::d::;I? FREE I skatehing. Blzs 9317 Inch-
costs G ets.
“GRANT'S TREATISE ON GEARS" $1.00 Eagy — Quick :: pad of 40

Philadelphia GEAR Works, Ine.
GEORGE B, GRANT, Pres. & H. E. Philadalphin

Asgurate iheets,

Please Wention Popular Weohaniop
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Willam DOgilvie

THE TURKON BASIN GOLT DRENGING C0W.
A %Y la on interoatbonel company orgenleed undee the
ferritorial lawa of the TnHed States, roplstered 4nd minciloned by
ihe atrict lawa of the Domlolon of Canalds, TE propertics are
S miilea Fver frontae, or more thein 10,000 scied o0 the famons
Arewart Blver, the richiest gold boacing placer eld bn the worcld.
Titla ahsoluate froam the Canadiin Governnsent throagh Willkm
zllwle, ToFmerly Govergor of Yukos Tereltory and now prealdest.
and getnal ilell mapdzer 6f tha Yokon Biskin (Rold Dredgiog Company

THE GOLD DREDGE A WONDERFUL MODERN INVENTION

Eneki deslge goak bnothe fed will o the work of 1,000 men, annd wa propose to
Inetall twanty &= rapldly g it s posallde o make the arrangements,  Oar fimt
manientl i Fedge B now being Bullt by BiEdon Iron Waorks Co., San Frantlaea
The ground is fully tested aud dmeneely valaghle,

This s the bigrest gold desdping proposibion in Amecics, Carefal lests
covrring B mlles of ciir bascholds wesnt &8 high o8 $10060 and averaged mors
thnm 06 per yed,  Fabalens fortwies are belog mado deedping in
Celifornis on gronnd averagiog only 13 per jard.

PRICE OF STOCK NOW 20 GENTS o constver this soc

Entrinsically waorth par
and In o rensonalde lengih of Slome Eowll b pay o largs dbvidemls on
tant kmmommt, A |5I:l:||1r|§ arnennt Gf full pald, non asssasable slock will
b Bufl fup deyelnpment TiEpesa &L 20 LK TS pershare,  Haoasi Do e
Rl gl b 25 eenfa Fur wiina #1. Btk nay be had on tén
meLthly lustallment parments,

Write tor prospctas contnlnlog minotest dotalls,  Write and nek questions,  &ddress

YUKON BASIN GOLD DREDGING COMPANY, '8+ Searritt Rolliing: crry, mo.

It Makes You Save a Coln &
Day or the Clock Stops

FLITCRAFT'S
SAVINGS BANK
E‘LDEH Pateni Mo. 775068

Thiz is s poeedl o eation of an alaFin
glick gl failags lsik, provided with o
eidn eliuln, ol solenslic hohizg snd
unl=king mehanksnm. The oleck I Ha
norsial condidien 18 eelied, and canood i
wonnd unkil & coin = deposited ines tha
mlt, Wilkin » taf period wlier 1§ 18
woatell, thie clock 8 ainlomatbeally bosked
apals and cannol b woved nnbil sncther
codm o daposibed. 11 iakes nickela, dimies
anid pennkss, and folds over eighty dellacs
in digies. BTAET HALVING YOUH THMES
- NOW mod pregars for ROME DEFINITE
ILF OBLIGATION. Wrioe @200 Do yos went tesel] the Cecks

Electrical railways, tracks, switches, trolley
card, dynamos, motors, dynumo castings, gus
Enging Castimgs, everything for the young elee-
trician, Bend for our complete catalog *'B.°

in Four lewnd A= o Fromiom Article asd Business Gt this Neveliy
m :..F."l." ﬁ Hmh ﬂﬂ-' hl:\]:':ﬁ:ﬂl:ll;l-ﬁr-':_\_‘:r-:;‘_“ill_l I:;?Ir"l'n" yoa.  Foslage siempe aoco il
282 E. Oliffon Ave., Clncinnatl, Ohlo ' bR L ]

R. B, FLITCRAFT, 13058 Margquette Bldg., Chicaga

- e, U

THE WONDERFUL NEW

' i C )

Electrical Magazine for Everybody -
Ls dawrdes snlaly o he electrical aris and cabars in Ehe amisioonr nd r ‘
slactriosl Exporisiowler only. April bsos monbalns; Wirebss Tolsg- —
raphy, Hecharging Dry Calls, Expesimonds |1p Stk |-'|m||-;||!'_ The '
Talking ks —ihoy @k wiibosik wire copnecdi un ¥iE :
Huer i Maks sn Extrenaly Sensitive Galvanmcops, Marcury Latsrmug- '-j

bar, How G Bk & Dry Sterage Hattory Trom s Wel Dus, 1ew 0 Mako
&0 Eleclric Whislle, Piorcizg Glass Flades wiih Spark Coll, Wirsless

1

Dapastment, U5 N, Makes  Wireleas Rocords, Auts Equippel with - i, o o il

Wirelesd, How in Bemedy Trowbles in Wiraless [netruments, alc., ele, ' I' 'I' " i [}

ALL Elrirical Pafesis of the menth. Minsirsdedh *The Oracde.™ ]

Techuleal Motes, ebe. BL.00 & yaur, 10 cents il eopy, Grdar lo-duy, - - -

Yoo ranmo 1o withoet . Tremesdossdy inberefting. [ [} ¥ \ ‘
e . -J '-.-.-

MODERN ELECTRICS Publication
87 WARREN 5T., NEW YORK

i
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WE MANUFACTURE THE

“AMERICAN’ MACHINERY

for the following described work:—

Well drilling and prospecting, rotary and coring work.
Deep well pumping machinery.
Air compressors for all duties.

(CemTRIFUGAL Puse)
OFFICER |—

JOFLIN, WD,
DALLLE, TEXLY

Centrifugal pumps for irrigation and réclamation work.
We should be glad to mail printed matter to intersated applicants,

THE AMERICAN WELL WORKS
AURORA, ILL.

Fintﬂngl?unel Bank Bldg..

The Campbell Tool

Exory ang who L]
lhl:ll:llr:il ﬂrufmt:ﬁ“

BOQTARE, DEPTH GAGE,
MITEH, LINE GAGE Eie

Price, 25 cents, UL 5. or Camada

NEW ORLEANS
& L

THE GRUNEWALD

LARGEST, NEWEST, BEST
HOTEL IN THE S8O0UTH

i
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RATES

$1.00 AND UPWARDS
With Bath

$2.50 AND UPWARDS

400
Rooms

European
Plan

PREMIER)
MARINE MOTOR

IThe firsl and o™y 2 cyols sngins wiih
i pally conkrollial infaka joris,

1908 Features

Fagmeni valve revalring
with espnk sLali disiting
prilechk mimEora; TeEiorE-
o copper wirksr Jack o -
prclally adsptakle 1o ol
2y mnod sall wabsre; Hosss
isabgripls pEd workmsn
aliig,

Sizes 2 to 60 H. P.

}'-.:ll mrisrelare  TipuDa
requeil; Lradii
The Wiltmaack
Machine Co.
Wight nnd Lell: Bis
Listruik, Mick

CATSE OF FINE BAND AT ORMOND BEACH,—A ecion-
tie examioarion of the somd of the world fowons Ormeo-
[raytons auleimobile raclog ecourse, over which the mees of
the sixth nnounl et bove recently been ran, bas been
midle by Frofessor Borker in Hollins Colbege, Flocldn, and he
finils it much fiper than common Florlde samd. He maile
& specinl comperison of It witli the sand of a Scaih Floclds
orangd grove, &nd ohialned e followlng resualis;  Nearly
) peE coBf of the heach faml B omade ap of grafos Jess
than 00 of pn ioch in dinmedter, aml It contains only &
gmull quonilly of evarse gralns; wheroos omly 28 ernt
of the grove sond s Bbess than this size, ool it 18 mode
up of several grades, aml thers are several pereentages of
vach Erale,

The evident repsom why the bepch gand I= 86 fine 3 the
eopsland wearlng actlem of the 1lde, of the omder-tow, ond

shure-currents. to which 1t 18 sobjected.

The shore-carrents are  ithe resultaots of wisd-wavoes
girlking the tHal wive ot on nngle at the plics Wherr
the latter chasgea from ihie wave pro o the heeaker,
The Ormund-Deyionn coasl greally fayvees fhe formation
of these currents. mmdd e bong, sfrafight, anlform sand
bemcl here preatly facilliates their geologleal work.

&

e -

POERCELATN TUEBEE CUITER.—A recently patonted do-
vien cufs  poreelain  inbes  withost breakage,  Cultisg
pressmee  §A applied to the tolwe equally at fouf polnds.
Wil slss cut electrle lght oacbons.

MOYING PICTURE MACHINES

: You Can Maks
@-:% BIG MONEY
| R """ Entertaining the Publia,

Fathieg afonls babler ojpaes
fnnikise fnr mEn wilk smsll
mmpltal. Wa slark yoi, Porndal-
I=sr gomplete ooid s end sxpllcr
|hH.|.1.IHLE.i &% B SOFp Iy
Bowr comi,

wii prising iha cepelar Hiedtss and Ieshire ¢l cinid, alo lsoa] Delds i Chon-lee,
I'eblin Sehoale, Todpss mnd (Renean] Pohlisfatherings.  Dur Enbsrisl passnl
Bipply Gatalegws and special offer fallp sxplains everpihing, Bewt Fras,

CHICASD PROJECTING CO., 2I§ Dearbora Strusf, Dept. 4  Chicage.

Flegse Hendion Mopulor Mechonics
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A NEW DEVICE for &
Sign Painting, which ena- [y
bles anyone to make per- ||
fectly formed letters and ||
space them properly.

With Book of Alphabets, $1.00

EASY SIGN SYSTEM /Sre3iet, idta: ban

—_—

121

Will You Spend a Penny to
Increase Your Business
—Your Salary?

One hundred and twelve of the world's master
business men have written ten books—2, 103 pages

=1, 457 vital business secrets,

In them is the best

of all that they have been able to squeeze from
their own costly experienze about

=Creditx =Wholesallng —Manulactudag
=laaiing —HReal Fatale —iCnrrespondemce
—Retaiilng =Manygament = oat- Kemping
=Sallcing =il . mizathm =Fogltion-Ceetrin
=lasurancs —Muan: Tralnlng —Busines Gener

= Purchasing —8a cikmanship ={ampetdion Fighting
=Collectiom —Nlan-Hand Ing ardd Bundreds and bome
=hconenting —5Gygne m anlelag drets ol orher wital bage
—Mdveriing —Time-Kesping lnow wabfecti

& 5,05 ward] Taakber liak Teen patdisied descriliing, svplilning. piciuring
thie woirk, Pagsi 2 mod 3 1l abeivi? masiging bosisesses greal and Smalls jeges
4 amill § deal with crectits, collections wed with mck-hetiom porchasing; papem
i =] Towith hundling an  sraining men ppages 7 bo BT with zalsgmanshlp, with

POSTAL SCALE $1-°°

Teils nt a glance postage in cents on all mall
metter. Oapecty, 1 pound by half ouoces, 3
Inehes high, Cuafs down the stamp Bl Wa
metks sevaral sty for the offce, store fnd
Iergn hosiness honses, o wellns the indbv sl
desk.  Allleading deslers gell them.

plvertiaing, with the marketing of goeods through salesien, dealers asd by
mall; prages 12 b2 1Y withthe prest prebles of secoriep the hiphedt market
price yoex gyl oo —nn maiber what your lineg and che last page talls how
ol may geia complo e set—louiil in hesdeune half mocessn, coments ool

ari=for beid Bhan your dadly smeks or shave, almoss as liigle as your

D SRR T
ST yesi weaa’ dhd Book o Fooe rénn A8 fredd
derwdl A ERSF, STARRLT SRR DA erafan

Catalogus I® free, showlng 10 edyles,
PELOUZE SCALE & MFG, G0,
#0413 Ohio Street, CHIOAGO

THE DECIMETER RULE
B R O 0 e P Y

s Kele ls | WilEmeier thick, 1| Centlmeter widsa, i Tl
meler bangs I Yolums ks 1 Cabils Conlimeier, its Welzhs in
firams |5 The Bpeeidis brarity, Termed I:I Lard Kelvin of

L) i §leal rule,

Englaad : #'A tom Ao ¥lirbrse Binfem.

P palad. to irneters. lnvalusble w0 Pusiness wen, Soieo-
H.l.hl. Bimdeols and oller. Seotbo nmb lmther eass forihia
yout pockei. Poad-pali te noy park af tha werld fer 35 taulis

THE LUFKIN RULE CO. SAGINAW, MICHUS. A

25¢c. BOOKS 25ec.

ELECTEICITY. The siundy of, and ita lawa for he-
gloners, comprising the laws of clectrle curcenl gens
gration anpd fow, Obms law, galvanlsm, magnoeilsm,
imiluctlon, princlples of dypamoa aml motors, wiFing,
with explapetlons of elwple matkbematles o3 applied
te elecirion] calemintlons. EBy W, H. Bchnelder. ith
ES5 ariglnal iliustrations and & iakles, 235 ceots, posl-

ald,
pnn‘f BATTERIES. A r“llﬂl kamidbonk on the
destgming, Mling nod folebing of dry hottecbes, with
talk for mutomoblles, gas esglne, medical and codl
work, elecirie hells, alarms, ielephones, FEpETimnnis,
and all porpescs reguicing a ficst-rate batiery,  Folly
lIl';:lsl:rul.cE with B0 orlgionl drawings. 20 copts, poet-

nid.

. ELECTRICAL CIRCTITE AND DIAGREAMSE Belng
a sobectbon of orfgimal wpto-date and practiesl dla-
grams for installing smennciators, alorms, bells, elec-
trle gxe lghting, telephones, elecirle power lght and
witing olreodis, induoction ecdls, gns engloe lgnlters,
dynamos and metors, armaiure windings., By M. H
Hehpeldor, 25 senda, porfnsil,

ELECTEIC BELLS AND ATARMA. THow to losiall
Ihem. By M. H. Schoelder. Inclollog batterles, wies
aml  wiring. ofrendte, pushes, hells, burglar  alarms,
high aml low wartee alarms, fre alacme,  thermoaiats,
apnanelators, anid tke locating snd remedring of faolta,
With 6§ erlginal diserame 25 rcenfs. postpahl.

HMODERY FRIMARY BATTEERIES., Thelr copslrac:
thon. uwae and malptenanes, Inelsling battecies for tele-
phones, telepraphe, molors, electrle lghts Indsction
eofls, apd for all ezperimental .work. By N, H,
Sebnelder. 84 pages, B5 Nesteationn,  The hest and
lafest Amerlenn book om the sobject. 26 conts, poat-

I,
M RPERIMENTING WITH INDUCTION COILS. T
2 Worrle, anther of “Ipdectbon Colls sand Codl Mak-
ing."” A meat mstroctive Uitle ook, full of practiel
and Interesting expeciments. fully szplalesd In plain
langasge wih nameroas kints and sigEestbona for even-
ing entertafnments.  Arranged  under  ihe  following
headiogs: Infeodnetion; The Handilng of Bohmkor®
Cafl:  Experiments  with  Hparke; Efecta o the
Vaenmom; Iodoctles and Wirckess Telegraphy.  With

The System Co,, 151185 Wahash Ave., Chicago

T am jiser Hke gy stder Heesminded, med-hlonled san of busieegs,. 1 kesp
my eyes ind gars and braiz open all Ehe year sround for pew ways b maks
miiney, [} there s any possibie sxpadient char i@l Incoease my lesingix or
galiry 1 want i koow (1. Sothes, B[ peur sizieen.page SL055-word hoaklst

offers ms such a fay, sesd [t along. Bur mSed] you, | promiss
nathing, 1 l:;rl:mp:-;u rudl;;;:nhll.t ..I.Fh:rﬁ.l.lt * 4 purely

up &6 tha booklet

Mame

H]

20 oripionl Nastratlen®. [In the press.] 25 oenls,

postpald,

ECTRIC GAB LIGHTING. How io Io#tall electels
gns lgnlting apporatus, inchoding the Jump spark apd
Alap the eare and
select of saltable battecies, wirlag aml repalira. By
H. 8. Nocrbe, 101 pages. 57 Dlustrations, papes. 25

multiple svateme for all parposes,

pente, postpsid
THE

LODOMOTIVE, =lmply explaimed. A fmt In-
otive engloe, theld
designs, constroction nnd ecection, with & =hort cate-
chlsm, and 20 Gllosteetions. 25 eents,

WoODWORE JOINTE. How to moke and where to
fenor  joints, Inp
ointe, dowveiall jodmis, gloe joimis and searfing folnis.
'Ith & vhapter on elrcular woodwork, revised and
enlarged editlon, 101 pages, 178 illusirations. 23 cents,

ELECTIETCAL 2 MEASURING INEBIRU-
MENTE, deéscriblng ihe making and valng of the JIf-
ferent lostraments, folly illosteaied.

pald,
METAL WORKING TOOLE AND THEIR TBES. A
nmid  Apprentboes,

Ehows bow to use simple teola Fequired In metal
Ing amdl model making.  Illusirated,

trodocilon to the situdy of the

nse them; ioelnding meortlse apd

prsipald,
ALL

Hamdbook for Yeung Englieers

paldl,

THE SLIDE VALVE. 8lmplr explained fr working
engineers.  Fully ilmstrated, 25 cests, postpald.

DIAGEAM OF CORLIZS ENGINE.
Ing glvilng a longliadine] &ectbon of the Corllss enpine
eylindor, showing relatbes  positions of the pleton,
@ieam valves, exhoust walves, and wreilst plates when
citt-off takes pleee nt 3 stroke for each 16 degrees of
thie  clreln. Vith full pacticnlars.

Fiek ghafts,  The olrele explaied.

M=t flona. 5 pemts, posipald
JOINT WIP

ING. Iractienl hints for Deglnsers In
plamblng.  Faolly fliestrated. 25 cents, postpald.

POPULAR MECHANICS

225 Washington St., -+

Plepse Menfion Populgr Wechanfcs

TWrist pintes ond
eccentrice,  Explapstlon of fgares, ste. Prinfed oo
tesve maner. sioe 1% o ® 18 In. 25 cents, postpaid.
INDUCTION COIL8, A practieal handhook on the
ermaireetion and use of #hock aml spark ooils, With 35

poatpoid.

25 cemts, post-

=5 oents, post-

A large engravs

Heach-roads  nnd

CHICAGOD
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Mullins Pressed Steel Boats Can't SinK

Easiest to Row—Absolutely Safe

Blade ol pressed steel, with air chamhbers in each end like a]l.l.:l_'-'lll
lrl:.

““Tha

Frinoe™ 1 i,

Femily pleadisre baar—

s plhdArrated, Lompléta

] with 1 pair care

w4,

Cam’t leak, crack. dry pat OT B nk—lasg a lifetimae,
The ideal boat for famyilies—aum mer
Blrong, mie. Fposly.

boat guaranized.

O g b —qua el — tosk 1ireciom.
- = Write far sor Datalegue ef Bew Boala,

Mitsr Bsats Hunfieg sad Fishing Hoaks.

Tha W. H. Mulling C3. . 160 Frankiin 8., Salem, 0,

Let UsSend You a Genuine
Edison Phonograph

n FREE TRIAL

g will wod sn Edison righi 85 peur bome withoak
& canlfrom yon, :I'l:-l-t'-.lil. . Fooblipstions, Send
||. back ab rar ax if woodos"E wank jo keep i
now jars ll.lr i Enu..n.

pame snd nddreai. Do dhie focda .
F. K. BABSON, [dison Phonogragh Distr., Sutte 1190 Edlsan Black, ':'MHH;

I Use the Fractional Adding and
Subtracting Rule and Would
not Be Without It
Tt dakes &1 my har ‘}.l:u.-l.l!tj" fractional additlons

and subtractions and solves themn withowt daf-
calty, acenrately, and in less time than [ coold
ever h e du Bt

All o men, civil and mechanion! cogieeers,
lr“rhl'lﬂlﬂnlwllrhr- afe , plond® ok faldl w0 get
cits o f s u:'lrgmelr m—ﬂ & anhd naeful 15tls
devices, Saves u_q_pt-mlq}{tlhm anzl thonght amd
Insures ahagluto aecureey, Vory slmple and Eu'.l'
Lo oparnie, .ﬁ.h_'.'l.rnur:ﬂn rasp the principle at
gnee.  Why nas yon Ewlwn. ihils ruls will da
tho worl for yom, 'D.n poallively guarantes sntiss
factbon, oF yoir mosey bk, Oomea packsd in
& b.ludnnmn black cass with tu.'ll direciions,

Price S1.00

Chesp atten,  Don't delay,
Eend your arder today .

BURGESS & SAUERBERG

353 Kertlinder Build
GRAND RAPIDS, i mim‘.‘.l-[[:}ﬁﬂ

You nesd this rolbe.

Roam 40, TI0N. &k Blred  + =

14 year old boy cam operate it

Sidewnlk or Block makera

5 H'IAI:HIHEE\' COMPAMNY
B4, Loals, U. & &

BT~ ’ S75 coNCRETE MIXER
Semd for fres ook et Tros Conarata™

SARNSONMACHINERY CO,
Room 3, 806 Chestout St.. St. Louls, Mo,

A mmall inmvestment
maally. Wao fornish the mochinery =n

gired. thio prodect.

and snves 10e on osch hlock
boitor than wood,
gl plins of conerete houses ineleded

(ueen City Brick Neb, Co.

Start a Concrete Factory

va &1,0000 and op nm-

A bivisth

yom the ppbire bukines,.  No eaperience re:
Hig desm

Make ihe Blocks for Your Home

e !-Eh“r':i',: mnd
mrfiomle s OF S -
1wes (nehuded for 26c.
GET Bank Bulkine
Travarse Ciay, Wich

MILLIONAIRES WHO LIKE MECHANIOB.—The gréesss-
Fmeared Bands apd smuadged foce of the roung socleiy man
wWhi deserlts afterpcon teas ond coflllons to run his own
mmtor boat, instesd of being fomny, are, according fo Lewls
NMixom, former hend of the Bhipbuilding Trear, signidesmt
of o great imdustrlal and mechanbesl revolisticn n Anserics.
Himilarly, he holil= fhat (he milllcoalee fat oo bis back
ondlermeith Lia III:hHuﬁﬂ toiiring caf, @elting his baods
diFiy,. 1= IIILIIE i part in m preat I:u.l.lnlnil:u:r:lun mOTEmEE
which will end o gpsclinedriven ships, ond emaocipnis
the stokers fromn their infernns on the great transatiantic
Iiners,

Ulg s n imattef of slenlilcamee thnt mem, who formerly
looked down upon the stenm engineer becaess e wan diety
and hia occupation was hel and uoplessapt, oday &
getting (heie own hapds dicly and thelr elothing smeared
wilh grease in making repalres o thelr own potomobiles amd
odorboat englnes. ‘hese men nre comdng io realloe fhat
thers i somerking useful and fine in coming indo personal
coptact with mechanleal devices, they are proml
of thelr own ability o make repalrs, they also are coming
o Ik with adelrafion on the skl weskmnn wha &an
Lamdle A gad engloe EBeller fhan they themeelvos,  More-
over, {hefe e whe ape themeelves learning the gas
englope are faklog port In o developient inaklog
humanitarianlsm in commerse and in war.

“Any roang man who qualies thoronghly im the han-
ding of nn engiee—ent merely §n the theareilen] sbile and
the applleatlon of theorw, het In lia pracileal maesgensent,
wil podoehiedly Do im Hoe Oor ome of (e greal msechanbesl
developmseni=s,  For anribing which affecds g ootlon's ool
Il i & great developisent of elvilizotion.

Those polng In for motor beatimg nre not dealinp with
n femparary fad—motor heads are golpg to siay, grow and
idevelop just ns the automobile wlll, The gas engiee 18

#tH1 under @evelmprsent, 1P dhe early experlmentera with
gaf englnes had bad the proper mechonlenl sdjomets, the
ntinnes] om i .

When You Want Anything and
Don’t Know Where to Find It,
Write Populer Mechanics.

Makﬂ a Motor Boat of Any
Boat in 5 Minutes

Here's a little 2 h, p. marine
motor (40 1he, complete) that
you can attach to theetern
of your boatin 5 minutes with-
m:l?;nj' tools. Drn'-u'a an 15 ft.
row hoat 7miles
Bhouraon one gallon mE]'
Can be detached from boat jnst
o 22 quickly and etored in boxin
: il : which it 8 carried,  Simplest
mn1r||' made—TF lrﬂ’r Feed Carburctor-—does mot get
outof order. Write for catalog with full deseription
and price.  Waterman Marine Motor Co.

1507 Fort Streel West, Datroit, Mich,

hour I"I.'III.ﬂ
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Do oot boy & razor until yeu have an opportonity of trving ie. We
Wwill semd the mgmiﬂcmtz‘i'-lmn" Bazor (o you absolutely FREE
for 30 "Trial. If voo wizh to boy 1t at the end of this time=
aod we think you will—send us £1.75. our epecial price for the razor

Homsmmbur, §t will not oost you  abegla psany G0 s the Fazor Tor 30

d mamp bo sfaciarT,
obligstions to btoy it uniess :;'n,ﬂu' 5:?:!: to g :.p o a, ji:'r}’ﬁ;m mFmﬂ‘?-"S.‘&ﬂ“{. o

“Falom
A Send No one .J'“I- n postl cord oF letter, snd wo will mnd the reor t0 ¥00 &t once.
[ i [ ufte 51l 4] 1 h 1
'-._-' i ¥ou mar do o free of rhnra,nrnnr.uma ‘within one ;5:‘"&:’3&’&'&."}%&“&& T i for nsnthos

Royal §. Palmer & Company, 78 River Street, Chicago, 1l

It’s Best to Buyin NewYork

Everything for Your Home
WRITE NOW For 700-Page Catalog

Just wrlto m 1o leiior—
arf thiA 4aE B PLED
illnetrated  1997-5 Buyarms
Giulde of § ha Ln
|-ri||'\-|r1|l||'!l!|-n-'l'|:':l'|.ﬂ fHIL Tilo
nriiclon [HE] (15 1
b op—ar sho =
the oldest m.u..llllnmd':r
Lievigs [ Ameriea, wo relee

Wilh ta Knife

adutpn o thia BagnEe.
W eho yia
75,000 Reliable Articles
Wairhea Fanry Geads
(locks Lamps
Crateful Patrons Tell of Almost Miraculous Cares of Cat- Tat, Racare Whige
sracts, Oranulated Lids, Wiid Hairs, Ulcers, Weak, Roeln, Fulrin orviigpis
Watery Eyes and All Eye Disesses—Send Your ]:‘r::url r:m-:.u
Mame and Address with Two-Cent it el i

Stamp for Free Trial Botibe.

Tha eires bBxing made by this mogie lotion évery dar are teuly
n'murhm. 1 Eu.'re Lind I
g e repiktodly _IrIBH rd tomight persoms nesarly

Leerw, wild haire, pranolaoted Lds i isipps Imost Inatanil CATALOG
with the nasof this mogic rrmedy. 'lu'l.'.:u'u. rrp;t::t'nfm-,u .mﬁ =

:nzl';naill-mnsughnng m-u-Jk]J;r Tibunﬂ”tjl [\-H'!'rr:ll: |.]T.|t|.- 3t haa
e willy em where oll oiher Ben A mnd n ma had

f.ih.ﬂd. 1t is indeed i magic Temedy nnd T am glad bo givo thia free o I

trial b amy audf i BT ;g Lroakle,

lts gy eulfarne Feom mon aruaice ar drg Cronble L Y ou Positively Save % to %

Proschers, teachs lewtarn, | I mea 1 & N on looal dealers® prices anywhere, Safe, prompd el
mskers and nlij-'lﬂl::"l;ll'." Hmrt"; «_-.nf:::luTEEE r:i: -ﬁ:d'wﬂﬁm: _'|.||:T-;| Jl:- back L n

nil pheelaie s H.tnnﬂ.nnnrmﬂ'm-]; i Luarn
iﬂr wrly o centory, sinen vl dealt with

Lotlon o pale, sure asd quick reliel. 17 yon have sone oyes oF on i
T tr-mlhlf write ms edny, Iam inesrnest bn making my ofder o pn-upﬂt everywhere direct to the E"}bdl_m tBrough our Big
w freedrial botthe of this jotion, 1nm glad to furnish proaf in m]w- Wo absyenmd you lkstof 100 Valunble Iumms
mnny well=-pravos and pethy atio Cases 'rrﬁq-rl:-ji has rored cotarncs . Al nnll'tpmn 1k of guarnatoed Food FProdoets
aftar Phe dectors anld thet only o dongerous sed e jpoEsive opati- of h-,i?hl‘ﬂ gualliy saves powone-thi .:Lf—l-'ﬁ““"- Thin
tien would save the sleht. 1 yoo hove eve Caoubles of soy kl-nr i o 1] peove by & st trial order t pays Ehﬂ"ﬂ oar
will muke & spFicos mistake §f vou 90 s send for my great fres rpnal Free Catnlog Koo 84 all the yeor costn
alfiar il Ihii!;'ll'l' i.lll‘E'.:I'Il- Ladiem, Mlﬂwﬁ:hh full 'm[—i‘r.l_l."n_ aof ma £l fo pring it, but it's Irea W yoa,

pae Lringhbe nedl ® teenoeend stamp, 1L T Schilegel (o, 2470 Hema C
i-:iunl: IEldg., Peoria, Il and yoi will secsive by retorn mall, pro- m"' Van nl'h& {:':"*Fm lﬂtllr EL' H"Tﬂch
pald, @ trial Batthn nf This masio oy Lhat o m any Oldeat MailOwder House in dmersa, Eafivb, 1508

wlmest blind tosight,

Inductbon Ooile Bemondaries; Primnries: Core Ieon: Viheators; Binding Pests, Tin Follp Wazed Paper: Rubher, 0 lass, N d
li:!'ﬂl-'ﬁ"'l.l"hllrl: IIETI:E'IIEI"IF I'l':|ulJTl11l'|E|.l|ILH, El'lll !.!:.I'-L \;'ih-l; Flntin m_h'r'rlmn'n..j :I:"\\:II‘;'l!IH':El Ht s i mlss :Illll.b;rl.-ﬁu; ﬁllmmﬂj |h-|.-|:'||urrl1~|_ ﬁlcl-p H:u.
L L I I veLFE LA re i/ | 1 1 i s 3 .3
e ul-ll Tted il m:‘l"ﬂ'" | ]Ii'.ﬂ-h&' 1id luys; Houmlers; Complets Wireless Uotiis, ete, ol

NEW ENGLAND COIL WINDING COMPANY, ATLANTIC, MASS.

PUZZLES 5ot ssoss @:@ usscrce STORAGE BATTERIES

SBTATIONARY nod PORTABLE. Any slzo far

Made of pollshed steed, fine pocket-piece any dury. Oldagt and Lruest avatem in the world
&idl oEtoPainer, Eld, with pecres pelution, 10, High Capncify.  Fong fifa, el For catalo
Western Pussle Co. Adv. Deoh,  Mt. Paul, Ming, RASCHRE STORAGE BATTERT :u{ 271 Mishigan dva,, CaICAGD

“J'L! CLEAR. PROFIT IN 51 DAYS FROM AN INVESTMENT OF 150
Lo
= i In the resalt from the operation of one Amorican
L A Yo i v s Box Ball Aller lu Sallivan, Ind. Why not go into this
- s = | Tl b = =+ bssineds poarsell? 16 ks the most pracoeal sod popalac
* bowllng gnme in existencs. I8 will make big moper ia
. nny town. These alleys pay from F5.00 to §65,00 esch, per
week, This s po gembling device, bat s splondid bawling game
for amusement ARG phyeicsl exercise. Liberally patronbesd by the
best peopls of bothesges,  Quickly lostalled, convonlontly purtabie. Ng
pln oy nesded. Necelpts are pearly all proft.  Nearly 4000 gold to dato,
We pellon pajmenis and oar catalog Is free.
Write for eadalog. AMERICAN BOX BALL COMPANY,
Farvexrees, IAE Ven Buren 8., Indlanspolls, Tnid.

Pleggs Mentlon Populgr Meghanien
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EVERY INVENTOR

Who Wants to know

1. What are the most profitable
inventions,

2. Bow to perfect invemtions, l

3. The first step to take in
getting a patent, l

4. How to protect himself from
parties who might steal his
invention before he can get a
patent

§. How to find out what patents
have been granted om inven-
tions like his, or intended
for the same purpose.

How much it cests to get a
patent,

How long it takes to get a
patent,

8. What protecuion a patent is,

Bow he can sell his pateant
after he obtains it

How to handle his patent to
get the most momey out of 1it,

10.

Where and at what expense he
gcan have working drawings made
of his invention,

11.

12. Vhere and at what expense he

can have models or experi-
mental machines made,

should send his guestions to

POPULAR MECHANICS PATENT
BUREAL,

Chicago, il

FOPULAERE MECHANIOS ADVERTISING SECTION

Patent What You Invent

Youor idess may bring vou a fortans i
properly introduced,
E:u' threa books malled fres,
« 5. LETTERS FPATONT™ glvea fall

information makiers
THDH?‘I’J!TJI?:I PAY™ ;‘Lmunt
of what to Invent

UTHOLUGHTS THAT HAVE PAID glves
history of suseessiul Invenkions,

Writa for them.

(Cash ofers for certaln loventions. Wa
gharye [or r .,..f”m B8 o pateptability; seod

akeich or m
Elt-uﬂ Ililtlnr fee returned.
ta for sake, free,

' WOODWARD & CHANDLEE

PATENT ATTORNEYS
1258 P Strest, WASHINGTON, D. C

{ﬂﬂnﬂ'ﬂdﬁﬂ from Fagn 125

zna englne of today wonld b & marvel and the Aylag
machine a necessliy.

SThe gteam fngine In & bBaad takes up welght omid space,
in diety, dusty, het, and s 2meke disagreeahle. It tnkes
hiriam fffengElh aml endisranee o ran K, Anyopne who Bos
Tty im the Mesller poodn of one of ihe high speed Atlamcic
loerd, knows the epicalm the mem are under, bow (hew
work wlth soot amd dirt amd persplration meited oo thels
fares, nod g out Into the cold afr and shortem their lves,
If we can emaclpate thesy men it ls o great develop-
mant.

—fr— —p—

UNITED BTATES PATENT OFFICE FRAUD.—For the
firsi tlme In the 118 years' history of the FPaient Odlee at
Waskbngton, T ., o gross framd on loventors §s esbl [o
have bsen perpoffatod throogh & consplracy  DBelween &
Foatent Ezamioes, an applicant Tor patent and his atior-
pey,  Of all the bureans of (b government deparimends,
the Potent Mlboe has been feeest from @candel growing
ont of dishonest or frandulent proctbes of the emplores,
nofwitketnnding the maony tempiations to which they aro
expoed,

In this caEs 1he fraud has Been distovered, the guliltr
men apprebended and the wrooge rlighted,. Iy am clobornte
snbatiiution of papers, sn<d changing the dates of the fling
giamps, and by repealed mbsrepresentation: o sl applicongs
for pontents exccpt the favored ope, o patent was obitalned
Ly a mom for an Inventlon which, In parr st least, was
comeeived By ofhera who were denlsd patenta ¢ which
they webe justly entitlisl,  This patent will T docksmed
Imvalld, amd tlee guiliy will be gmnkhed theough the pctlon

of Unlted Stabes ooufla,

aydlem In vogue Im the Fatemt Odfflev. ‘s such that
pecpedratlon of #isch fraods 8 excesdiogly  difleclt and
digeowery almewt certnin,  The Expminers of Patenia are,
ks n role, mwen skilled In mechanle arts, grodostes of
nnlversitlez  nnd possessed of o high semse of Lonoe amd
a Tull appeecleiion of ihe dignity nnd responsiblllis of thels
poaftbms, It ds frus thelr pay = Dot adequaile for the
charicier of the work they have o Jdo, and this is Im
part responslbbe Sonbiless for the dewnfall of this gulley
exailner, It 18 alsa ffue thai there B & populor notlos
pbrond that bocause fhese mén are mrt'rnm:'nt employes

{Continued Gn I'ggg Iﬂ]-l

Ean:l for FEEE BOOE on pat-
mp eots, We charge no fes
:"'-'-'-. urless we seoure a
5 Opinica
a3 do ihe patenias
bility of yoar in-
venticn frea.
Shepherd & Camphall

T4 A M@l Bllg.
Wialilngton, I, 0,

INVENTIONS

PERFECTED

Toala mid
‘ntenl

all Kimids of Diliheakt Dhes,
1k Combract Work sl muks |

Wa can make
specinl Miaelhiiary.
Articlns Im wll maitals.

NATIONAL STAMPING and ELECTRIC

153138 5. Jedlerian 51,

WORKS
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SBECURED PROMPTLY and with special
P A_ I EN I s regard to the Legal Protection of the
: Invention.

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPOMN REQUEST.
Consultation Free. Mo charge for opinion as to the patentability end Gommercial Yaloe of Inventors” Idens.
HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS

C. L. PARKER, PATENT LAWYER

Patents, Caveats, Trade Marks, Copyrights, Validity Reports, Interference Contests
Patent Suits Conducted in All States

REFEREN{'ES:—(lobe Machine and Stamping Co., Murray Englneering Co., Irluman Machina and En tliﬂ
Berkshire Speclalty Co., Btewart Window Sluuls Co., Mason Shegr Co., Adme U i,l]:-p-unf:::ltl:. Teasill Eu.!l:
Tire Assoclation ar "-nmrm:‘. Uakes Manufacturing 0, Is_'r-]'mduu:uf' Alahama nw.tu i In»..-:l:ln:nu.ﬂ Diflsat Ca,, Antk
aptic Huglpl'.l' Ui, Hichmond Elestela Cae., Failway Buurface Conbe t.HI,:IﬁI 5 .. r".at.ln:uuul Eloctrie W
rliar on Movember 1, 1003, after having boen & member of the FExamioin .-u-rpd. of tha L'-. E. Patent Offies Tor
avar 1I-'F'I Jears, resigned his position as Expminer to take up the practice of Patent

Address 210 Dietz Building WASHINGTON, D. C.

Faka g ineney sslling Combina

Dﬂnjt Hn{lw Whﬂre t.u Fi“d_ Iti wmﬂ:Tn FL;":”kIlll""“rl.”""n"r“.“l-
Baunp & rilid Lot irvcas

Write Popular Mechanics. WILLIS & BOBES, Keaten, Ohle

o :'_11 I:u.n': :ﬁe'nﬁ'm*':ﬂn ru'imq;::: Carefol attention given to the tina of busines brioTe

When You Want Anything and _Agents, Peddlers and Street Men
. Plec, Wil hald g1l Bigh-presdire Bofibed gods

LENT YOUR IDEAS

E100,000 for Tﬂﬂ"ﬁf”“'
_J'J seot frec, Bend rough sketch for frec the patoot oittcs. Patents procored and no s terney fen called

to pateniabilit Wead
o ey, Weatrer ||| dorm pacens il (5y0ies csperices Wi
L Patent Obiained or Fee Returned.
) CHANDLEE & CHANDLEE, Patent Att'y, Franklin H. Heugh
945 F. Bireet, Washlnglon, D, (. Washingion Loan £~ Trust Bldg., Washingion, D. C.

I EN l GUARANTEED. PATENTS SECURED OR FEE RETURMED.

Send model or gketeh for feen a8 to Patontaldllly, Send for Anest pubilications ever js
g for fres distribotion = HOW TO ORTATN A PATEXT," 'hll'l:ll 100 M ECT ﬁHI-I_".!.L MI"I"."} II:I.EJE TS INestrgbed and
deacribed, and “WHAT TO INYENT," containing valuahbs LIST OF INVENTIONS WAN

ONE MILLION DOLLARS ST5int's Profiese® fiy e, © " Ftns o vt

EVANS, WILKENS & CO., 615 F Street, WASHINGTON, D. C.

ATENTS 'I F‘Hﬂ 5
P rs e i o | 1% INVENTOR'S NIVERSAL EDUCATOR

| TR S AT RBATI

' 600 MECHANICAL MOVEMENTS

| alse 50 PERPETUAL MOTIONS

B i bould bnve n copy,  Price §], 11,

= We pive vou PROOF of the maney value of tho rerr fuventar sk - I.id?i.r\'tllrlr—- SR AL
B F. G. DIETERICH, Ouray Bldg., Washingten, D.C.

— s a—

PATENTS ;ore<T VOuRioess | | oy A T EN TG Property

Correspondence Confidential,  Patent ad-

vertised free, Writa for our handsome new bool,
MILO B, STEVENS & GO., Estab. 155 Full information.

885 l4th Street, Washi ,D.C. Rm. 830 Colorado B idg.
Brches o g, ovontsBepot || | Bevans & Bevans"yiswcron..c

PATENTS 505 ROnTeiisy, F ULy, FRO:
TECT AN INVENTION. eAddress
MASON, FENWICK & LAWRENCE, Patent and Trade Mark Lawyers

WASHINGTON, D. G. Established 47 Years INusirated Booklet on applieation

REFERENCES: B, F, Aviry & Boos, Loulsville, Ky.; Medlaye-Erocks Qo.. Beeanton, Pi.; Steber Machine Oo., Tties, K. ¥.g
Lockport Gluss Co., 2 Lockport, U Y. Hardman, Peck & Co., New York City; Larkin Copiny, Bufelo, ¥, ¥.; Thomes Enpineer.
Iy e, Allentown, Pa; 1 l-lllt-ulj.rll Eaper Box (4., llekmond, Yo! Denver (308 ned Elactrbs Denver, Colo., and hnodreds of
ethers. Terme Moderate fFBE CAREFUL IN THE SELEUTION O0F AN ATTORNEY.

Plegge Mention Popular Wechandos
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= | ¥ Protect Your ldea! [ werecexces: |

TWO BOOKS: —

68-Pade THAT PAY .I'LI.Iil'rI-.'II:I:rHud_InIla.I Hank,
“ 's Guide” Folder “Patents Do Pay” nshington, T 0L
Iﬂwmﬂ: i pant FREE stptlng what | Little Giant Way PressOa,

my ellents have done. Lhad s, Thegna.
“Proal o b | Girny Lithiograph 1.'4\ .
Fortunts in Patents” p= SPECIAL n:r:rrrr. Bend skstehas or model and New Tork Qlay. X. 1.

- e dessription of Intentlnn for FREE SEARCH of wrempes 8 Ce Co,
"wlll .Tl‘ Ilﬂll'hlr“‘ﬂ“ ]at'.“.:t- “mmpﬁml m - = T

EDII:- is o patentablitty. Borfallk, ¥ 4
— You will gave TIME and MONEY. o
Tr Copyrights New Era B'Tr Cno.,
mf-hl Ihl- bel Foirthsld, Iowa
Regisiered Experi—FPrompt Services. Highest Relerences s I.;_T:m:ﬂﬂﬂll:’ IE::LHJIH-
i Hregistered Patent &tloroey ) -
.A.D'FIE._F'HEE E E VR“UMAH Patent Lawyer, | Patent Littzatlan) tx1]1 Bhow Frint Do,
. -

Carrespendence Soliclied Box 71, Washington, D. C. Blgourney. la

(Coniinwed from Page 124}

ATEHTS = FHGGUHED they are posseseEed of 1tching palms,

andl this expeupe will

R MO FEE g“ﬁ-ﬂ[u peahahly eoofrm  this motion im the minds of & lor of
people who assoclate grafi with evervibioe goveraiBeitsl,
,ﬂ H F H L E T F H il feddeenl, #rate of mwunickpal, As n mpoiter of hisiory,

H n H FT H : 5 5 lssu H E D thi= Ia the fiest 1lnee n © Cifer Examiner has been

ehown 6 be vemal in the performanee of Bl dutbes, o pee-

WRITE US IF YO WANT RESULTSE ard that eompares fovorsbly with the ClrisltBap ministry
GGCHEAN & CG ﬂ'rt:l.lr\nli. ar ithe jadlcinry of our wml:r_'r.

“mHIH“H‘ t' THE BRITIEH FATENT 'I'..H.EE_ -:il:_ b In the

—Reernt changes In i

Rogm 40. Endersad by 50 Members of Congress patent lnwe of Great Drldsain are of @oneideralls interest

to American Inventors who obialn patents in that couniry.

Trnder these omendments o the low, the ﬁt'lllﬂ-i"'l I"atent

Ofer pow makes o corefol Investlgntion o determine

The pobilsbors of Popular Mechanics bave on band s Hmited wheller (he Inventhn on whith n patent i= nsked for i8

nnmber of complate e, I‘I;‘hlj; inveailgarion exiemils fo applications foF pat-

- entz which when pronfss] woild bear an earlicr dote thao
VOLUMES OF PDF'JL.A.R MEEHAMES the cose under Iovestlgation. The examination does not,
FOR 1907 however, cxtend to forelpn pateni= as 18 il practlee in

thi Umnifed Sintes sl in Germany. Tf the nventln 18

Thess include ona copy of each of the twelve lasnes from fonmil toe e antleipnted by a peior applicatlon s Great

Il'rl!al.u the EIHIt'ul 18 FofiEEsd,
Jamaary to December, intloglve. These voluores ars wi- ITndlag
F the Hrltieh law ihe geanting of = polent may
mum:é:ldﬂ-_'%l. b st G0 a0y nddress, postage prepald, on he delaped by anvene fling oppesition or ull]]l:rll-:lnu T
roacelpd showlng why a patent shoabl nel = granted £, howeyer,

(Continwed on Page 13)

I N V E N T 0 R- S ool PETMEOR Y Muolt-tose Tallding
Gur Brnln Belunga To You FBEELHMM Meedits. ABSOLUTELY

1 1l Il 1“Ir|

FREE ou THIAL. Esch oesdle plays
Tmpraves tona all phono-
n:r.iﬁm pr oent  Posltivaly restores
= of any kil = If stimlectory, next day seod me
r'r:rl'-l isper Lhifly Felrs. - = ll_l:ﬂ{ I'.' I""""i"-ﬂ B} oiberwise refarn opedlea. Wrlis

alsu onr Hooklet N 16, m.ﬂ EATE B FoOr mpchins,

« A. NACKE & SON, 240 5. 9th Street, Philadel phia, Pa. FET.E“ n’ aJﬂEFﬂ!EEE}.' I;I,‘-!n‘l"T ?I'l‘.lilli

 PATENTS f5/00eF oe sty

WHEN YOU WANT ANYTHING ittt e g
m-n. rEntablished 18570 VF.'F &1 Tth B, N. W,

A.l-.j]]_'ﬁ.uﬂ]'-., Ir 1 Bk r_.r Informatban et FRER

ETAL SPECIALTIES
WRITE POPULAR MECHANICS i MANUFACTURING CO., Inc.

Dilas, Tooks, Eletnl Sampings, Serew MMachine ¥Work
ﬁ — 18-78 Wapi Randaiph Biresr. Chlomgs. 18

MODELS

EXPERIMENTAL AND ELECTRICAL WORK ATENTS

n spfparied,
m‘ﬁ.‘f'ﬁﬁﬂ“ﬁ...“;.‘{’:i‘ﬁ :'Frllirkplhrﬂ t;l-h. | secared or foe retarned,  Fres report uhru-ltru.uhﬂ

" fty. Send for 55.0M) eoupon disconnt on Alloraey "5
WModel Supplies, Patterms, THes, Toeda, Geara T et of gonr ThvadTHE.

Write fog Catalog
HIGHEST REFERENCES co.
WAGNER MODEL WORKS, Office & Warks, 9 Mehawk 5t., Chicago LONG EXPERIENCE !{m f‘ MEPIEH Er[.’l“.f- ..

MODELS and GEARS QB 310V [efceipmghdyiya

NVYENTI PERFECTED postpadd. Visiting Cards, 100 for 85c; Shipplng Tags, 100
I CAEREGE FREE for 40 Bamples, 2. lmﬂ‘ﬂlhaldn-nrﬂlmamuntu.. Bile,

NIOM MODEL WORKS. 191 Ssuth Clark Si, Ghicage, Il RICHARD ELLIOTT, Box 1376, St. Loais, Mo,
Pleage Memtion Popular Mechandce

AND DON'T KNOW WHERE TO FIND IT
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1. The RED DWARF INK PENCIL s the only SATIS-
FACTORY fountaln pencl] thab writss llke a lond pencil,

L Tho RED DWARF INK PEMZIL 1= the ouly fountain
Penell that is ABSOLUTELY LEAK FROOF apd can BE
HSAFELY QARRIED IN ANY I'OBITION,

4 The RED DWARF INK PENCIL I3 the only fountain
poncil that ALWAYS WHITES AT THE FIRST TOUCH,

4. The RED DWARF INK PENCIL |5 the only fountaln
penell that §s NOT AFFECTED BY THE ACIDS OF
INI.

&, The RED DWARF INK PENCIL 15 tha only fountain
peoell really “FABT™ am) “50 KK enough for Important
quick writlog for the home, buslaeds or professlonal man,

i The RED DWARF INK PENCIL 15 the oly Tonumtnln
penell that ALWAYE MAKES PERFECT LEGIBLE 0.4 K-
BON COPIESR,

7. The RED DWARF INK PENCIL 15 the only fountaln
pencll that I8 ARSOLUTELY GUARANTEED a3 to M-
TERIAL, CONSTRUCTION and OPERATION,

8. Tha “fesder” of the RED DWARF INK PENCIL is
made of Platlnum, The “writing point™ §s made of “1rld-
fum,” the bardest known metal. Tho cap amwl body are
made of Polishod Hed Vuleanite, and very attractive in A
pearance,

8. Tho RED DWARF INK PENCIL |3 parfectly slmpla;
nothing to get clogged, lost, broken or out of order,

12, The RED DWARF INK PENCIL |s made 1o two Blzes;
Number 1 {45 Inches long) and Xumber & (54 Inches long),
Can be carrled o purss or bag, and s thersfore ek pycinlly
seltable for use by women and chidran.

EITHER SIZE RETAILS FOR §2.50

Bed Dwrarf lak Fencdls cam In nhtalmsd al all lewling sistioness
# direct from

D. WOOD & CoO.

Bale Apenis for the Tinited Siates, Oanadn, Mesboo nnd Coba
80 West Broadway, New York

BEWARE OF IMITATIONS

CAUTION, -Tha phetiamanal de A af Hed Trwarr
Imk Penesl, sinoe 1ts Iintru-uT:uuuu JrInt,ﬁl}: Uul'igg Bl:am,wlﬂs
cansed 1t to ba widely Imitated io prneral shape,. calor nod
tonstroction.  For your protoctisn sgalnet 1hase unacrop-
porst ot Bt s el STt e

1 s NEw "
same a8 poncll Mustrated shova,

187

Remarkable Invention.

AN INSTRUMENT THAT IMPROVES AND
STRENGTHENS EYESIGHT.

Spectacles May Be Abandoned

Arting is & giwall instrumanl that se8s op sad maleisine mormsl s neolatbon
£ ulie Wl Il remsoves congrstblen nod streagile
#nd ke pecves of the gpe—aml releves ok
i o pye Eronble.  1b abo siresgilans fho
it so iBal glasses can B dispeosed with in
|||||| v CilEen,
Uyar 38,000 Actines Bava hpen enld; Sheredora,
the Actlss trestisant is niod gn expacimiend. 15
tan Pewa s olliciontly fested Lo prove 168 Gierid.
Yelinas will be genl on dsal, gosipaid —so thai
T T res cam by I without any exprose.  Free, our
e Truatisan dm Dissase—sond for (E—i§ will Imdreres
and Eeftrnet Fou.  Addoves ACTINA APTLIANCE 00, Deps, 35, ELL Walual
Bireal, Hasens Ciiy, Mo

Lo/ r

s - =
B’

Easy ta build with sus

PERFECT SAWED AND FITTED
KNOCKED DOWN HOUSE

and o food 1ok & kammar neelel. A smalaor—in fact, ARF ons whe
oifm hik a nadl with a hamimes, tan Pl up sar Pefectly smwisl sut,
oin ok

“ALADDIN" KNOCKED DOWNHOUSE

Ala2&in Fupiiner Colfages nre mnda fn Foonr @iyles Tovrem BITE o 3505 1hia

akaore |80 Eve roan cottago, siting peo, 10 18 M, god foas sasns
3 x 1 ok,
Aladdin Auto Garages, - - 69 ta $230
Aladdin Boat Houses, = = 9 ts $129

Aladdin nﬁ:"'ﬂEﬂ"Iml, Six rocms eainplets, (IR0t [T
palent lagh asd glastor, wind o, doors, peint @il Bard
wnra, - - - - - - = S492

SAVE CONTRACTORS' AND LABOR BILLS

Thasa hivesvs g sawad cul cotaplela, avery #ick cut to right lengih
aml drese] bl clear Do pe—mnd Higed In our willl, Then knocked
A0WH Feudy be hs precial.  Sand asy whers with eoaiplels instractioas

and blue prints of evesy stap, Cosl srecied per eenkb. Dios than
ronkracter clarpes.  Sanid t-lu,'l-n-rfld.llug E. Fioase anclos Elamp,

North American Construction Co.,
BAY CITY, MICH.

"‘\

12 Art Panels 50c

| Exquisite Duo Tint Prints
ol .'-' Size T x 10,
& 8 Thess pletores are resl pems—tha MOST
j QUISITE PORTRAYALS of

a3 “Woman Beautiful”

\Ei.lr shown inone collection. ‘W ssnd the
pal of 1% complobe, togetler wich 1400
Lifelike mininteres of aiber ndiful ore

frtures for anly S0, caln, mEEmE e H-’!u::lbj
Errq.lnr. Money returmed LF mod st sl N
Hewd today, to

FLORENTINE ART COD.
Dept. U, 1519 Kenmere Avenue, CHICAGO,

FEEE Eﬂ;r“:! ﬂin?' :::Irt 'nnlliilr lu.'-:il.l.r:lg
The Dathalt ploture ln onlors en

~rar=—=u

nbsoloialy emplimeniary _..I‘

Please Mention Populer Meshanics



Business Science Department

Intercontinental

University
WASHINGTON, D. C.

Mz. Justice Davip J.
Brewrr, U. 8. Supreme
Court : Hox. MarTin A,
Kxarr, Chairman Interstate
Commeree Commission ;
: Enwarn EveErerr HaLr,
Hos. Davis 4. Bxewes N[pmbers of the Board of
Directors.

Practical instruetion lead-
ing to a better position and
more pay.  Personal tench-
ing by highly gualified in-
structors. Moderate charges.
Easy monthly payments.
g Instruction by mail exelu-
Now, Mass . Kaare gively. 160 Full College,
Technical and Special Busi-
nesa Courses.  Mention the
one in which yon are inter-
pated,.  Fill oot conpon or
sendd a postal for ecatalog.

INTERCONTINERTAL UNIVERSITY

1412 L Sireet
WASHINGTON, D C.

Epwgun Evexirr Hald

POPULAR MECHANICS ADVERTIBING SBECTION

I TEACH .

BY MAIL

I nm the men whao won Lhe Werld's First Priee in fro-

By my new system I con make an expert

penmpn of Em by midl, T alad fidkcls Bk -l plis g

nmil 3 horthamd by mail, Am plaving my st-
dpmts as jastrictom in commorels mﬁwu.

wiah @ i boller pemEnnn, write mo Tor :'IE':Inli.I
elctarn i1 e i [ my Fuesri
s o iy o £ Hnimome an Jouraal- Tactces

ERmp,
C. W. RANSOM,

3480 Enclld Avemme, HANSAR CITY, MISSOURI.

wh o

W teach Furniturs Designing, Fod
Making, Stock Billing. |

D Water Coloring and Ia-
GRAND RAFID3
SCHOOL OF DESIGNING,

A. KIREPATRICE, Instructor.
Grand Bapkds, Mich.

Please tell me how you can qualify me
hy mail for profitable work in the line

I marked X.

Aecountant Oratory

Advertising Languages

Agricalture Latin

Banker Law

Bible Temcher Librarian

Rook- Mathematles

Business Wriling Mechanical Engineer

Civil Engineer Mechanical Drawing

Carrespondent Navigator I

Diraftsman Oralar

Domestic Science Prool Reader

Eiectrical Engineer Real Estate Selling

Forester Stencgrapher

Greek Story W

Histary Surveyor |
I Journalist Teacher

Street 80 NOu. e sooinmmnersimn s e s ssnnrnrmsee

E —

E44.545 Houseman Bldg, - 4
§5 EATN 3200 A0AY G5

WASTER PLUNBLES' TRADE SCHDBL, MI5 LIADELL AYEAUE, 5T. LOUIS, MO

{Coptinued from page 126, )

sach opposition = moliclous the antboritles may award coais
apnimst Lhe OpposeT.

The most important feature of dhe law s probably that
which Tequices thai e Inventbon must he mannfacinesl
pnd =ll in Great Deltain witkin four yeaicd from the lare

of the patent, ‘Thiz applies o all patented Imyen e
which are Belng mponufaciare] agil #=old in A n e s Illﬂ"llll
th rext DElain. Al patente] devilees placed on the
jmnrlket I dirent Britaln mest nosl only be marked wlth
the wonl “patented’ Bt with ihe pumbsr and the year
of the patent, The pencral purpose of 1his new Act 18 To
nffocd  Ereaisr l.r._.|.|'\.|l|;j|||: g Ll |'I-‘|:Ib|!|.' H.H'-II-IIH'. Inventors
and compunive wha serk fo prevent Bhe use af thelr

|':n1—r|14-.| imyentlons hy i public, by faillog te place the
dopice or machines o the market, In some respecis The
law l8 comsldersd an lmprovement of the Unlted Stotes
Sigtutes amil in other provistons the BEeitlsh Act wlll os-
dowltedly work & bardship In many o,

&

FLIMINATE CRIME PICTURES FROM MOVING PIC-
TURE BHOWE,—Patroms of the nsoviag pleture shows will
po longer ses pletures of the kind that depoet o, andl
temd, i the mot wellktplaneed mimds of Fouth, to manke
beroes of eriminale, The class of phefures which are
designated as immeodest, lmmozal, or suwggestive, willl nlsa
be pemoved, °This meilsn was faken by the members of
the Umited Fim Exchange Associntlon, whe eecently held
i conventiom ot BuMabko,

LET ME SHOW YOU
oW TO MAKE
S250.00 TO $500.00 PER MONTH

T will tench yoo the REAL ERTATE KIIEIN ESS hy

mnl.!_l.rld IIHIH"I‘H.:I{:ILL my SFECLA hRPHEﬂ!‘ﬂ'IELI

TIVE. 1 handla Heal Estate o Lhi co-operstien plan

nrel meed YOO, no maties whers twu are Joentsl or

what buginess son ore in. & eplendld cppertunity for

men withiak E"ﬂj"" to ks jndepemlent.  Let me sl oo
TEEE

my Iree book,
. B, GRAY, Pres., A51 Century Bidy., Kansas City, Ma.

Learn Bricklaying

sl garms From 85 fo B8 per Ay, Oere e tha u'rﬂr
{kacmighly practicsl sehiol in bmerich.  We Gaach
hrickinging axelosively. Large, wall lighted work-
cowrirs, | EnFlrucksss are mes of wide sxparanco In
hrickiaglng snd eontrsebing. Only 8 o 3 moaihs
FLo Ao peaster the irads. Tosilions Rlw

open &6 onr graduabes, Temend grester Akan the
mpply. Dy srd orenlig classce. Wrila -l.ml.-;.hi-
FIKE §LLoATaATED foomazy,  Cmpans Soaoor or Feace
racal Mapcrisnas, T W, hiums B, Taph. 1, Chicsge.

Please Mention Populgr Mechonics
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Learn Watch Repairing

Ilil.nu-hu—guu sin laarm this profmbia i

bp cormrporsiones [n & e =mbs 0 o o o
frp gy Dwfwims 1Tar Fpales. n.l'l-:r-“ o et
dhep mans 7o will knew posnicl frem A iz T Tew
wlil kpow jont ofel e rewtier Is el bee s el
o Whea 7ou. pradiils o WL s b praetial
wnbelvru ko Wil o lied wia] sdujelnl rodll
Teslticea Sor cor prwienies -

THE DeSELMS WATI}H EBHI'II'I-L
23 Pairy 51, ATTI

LEARN PLUMBING

A trade that will make Fon Independent for Hie,
Heurs Shorter— Bigger—Demand Gresiar tlzon
- Any odhar tradas, oL e TG ||1-||'rl||-'ur| nEpeTi-
Enod. ‘:"III"E'HII"ﬂfII mnthods enable yoo inonfow
Enmths g0 hold pusition s gkilled plamber or
donduct yourown bosiness. Catalog Aonk fres.

St Louis Trades Schoaol
4430 Olive Si. St. Louis, Mo.

EMGINEERING: i-:- o Eoinerr . cas
ard o

EE UF-YERE SoiFaes,  alsd

uiEil Y o rse |n Blanm sl
Eiectrical Engineering. Three
mionilis’ courses In Tractlsn

TELEFHON ikl Gas Englasering. (na-
mm" yunr Hachinist s Coursd. Shap
m ! Wwark fram t&e Beginning,

Bemil for cata a ‘1_
fall I||!'|.|lr'-|l_.|:Il.'l|| i L

Hl;hudl’ﬂﬂuﬁm-lfm Dis Menes, lona,

— =
WHEN YOU WANT ANYTHING
AND DON'T KNOW WHERE TO FIND IT
WRITE POPULAR MECHANICS
— _J
==
HOROLOGICAL DEPARTMENT
BHDLEX FOL¥TRONNIC LSSTITUEE
PEORIA, ILLINOIS,
LARGEST and BEST WATCH SCHOOL
IN AMERICHK
Hl‘::?u'l 1T~'\.I.':'Il‘l.|- rk, {I.l-l.:l I.T :*I;r:LIITE.,
EL'_: -| and Fodin Bt ichool &l fsoddrais

| TEACH SIGN PAINTING

j <I0W CALD WRITING of LETTEREING by mai] gnd
peirLslig ottess.  Ouly Bald mob cverceowded

iFlrvelion is mnegqoaled bacansy pinetieal, hun_..ﬂ

wnd thormegh. Kasy terma. Wikls for barpe calslopos,

CHAS. J. ETEONG, President,

! DETROIT SCHOOL OF LETTERING

DEPT. PML DETROIT, MICH.
“Hdisd and Larpert Selwod of ik Kind, ™

'HE CAN TEACH YOU TO 'IIIH.'I‘

You can earn 520 to 850
and upwards per waek.
Wi bave Buccesafully tnaght sll branches of
deawing by corres pocd sinoe M8, FPractical
imetrustlon. Experlenced peschors .ﬂ..'!“:
Director educated In Europe. Moaltlons gusraniesd. Bics
oeseful stadents averywhere, issiraied Year ook foea.

SCHOOL OF AFPPLIED ART,
Fi-13 Fine Arts Bldg., Bastle Crock, Mich., U. 6 A,

Be YourOwnBoss/’

m.rr I. I.I.'I:I.. l]-lIIEH. BURINESS AT IMONE  Derole whsala or ]FI e Hme.
Wa il prd profik. lrtr! Ing furnished. o ERIARNE

o, Wi w onen $or oar " e Tres pa
nu."m

155 Washington St. Chicage, I
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The POPULAR EMERY
GRINDER

A Practical Tool

for blacksmitha, plum-
beera, curpenters, farm=
erd and mechanica of
all trades, It isatrong,
durable and gimple in
construction.

Wheel ig 8 inch
digmeter, 1 inch faee, and
made of best abrasive material
for sharpening toola, = Makes
8,000 revolutions per minunte,

Tool-rest may be adjosted
to give any desired bevel,

Can be carried in small box
and get up anywhere in field
or ghop. Ko belts, coga or
loat motion. Buy if, try it,
and B you don't like it, send
it back.

FRICE 53.50

| - _ Mechanics Tool Works

185 Dearborn Street, - CHICAGA, ILL.

GAS ENGINE MANUAL

T Thiz voluma jusk pnblished givaa
the latest awd most helplul {ufo ma-
thod Fespaeting the coust ruetion, caka
and mAmaEenent of Jas -I:',Innllnu
and (il Engimes, Marine Moters aml
Automohdie Engines, inelnding chap-
ters om Producer Gas Plants and L
Aloohol Motor.

T Tha book 15 o practical edocator
from eover to cover and i1s warkiy
many times tha ]'!l:-ﬂ 1o anyons u-lng
i as englng l._:rﬁqu or s,
"ontslng S1E PaRes, X chaplers, 16
dingroms, sizm FlyxRy |r|||:.l1|5'\rr,I walghs
2 pounds, handsomsly bowml, aml in
every way & llne volums.

SPECIAL OFFER

T The andy way the practical merit
af this I'-l.l.gun.t -_quht e, ix I
an eramisalion of fhe diuk |ruﬂrj{{
wfrieh ae Wil sulimdl Lo the réqedors
uf Popular Mechonies, free for er-
amimE o, to e pueid for or returnog,
afler looking it over,

¥ Upon mr'f'-lirﬂ' aof tha following
ummﬁnt {which can be either
cut out or copled), the
ook will be lmime-
dlataly [or-
Wik

[

BY [NEHES ———

L )
yafCE - AT st pr®
W‘ﬂ ::'Ell'i |_|I:I"l| L L
1. -\.u""]"' LU ™ M a
u_.ﬂ_t %y i pelt

gweey gt e
] 0 et
‘unl-'"ﬂ”ﬂ h‘l:lnﬂ':ﬂa' o

wanE
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HAVE YOU A TRADE?

Maater onre and earn 85 b 88 per day alter theed monihs” prociicel iastruction ot the

ORIGINAL COYNE PLUMBING AND BRICKLAYING SCHOOL

Full fomess (N EY #7480 for elther bronche, Incloding the wse of T00ds nnd mseie-
rinl, Uy and Evening Sossicar  Weike ey for FREE cotslogne.

JOHN F. WENZ, Prop. 4901 Easton Ave., Si. Louis, Mo.

——

Dy Vil LIKKE Ty IFEEAW Y ,
That's All We Want To Know, MO HTAU “
Faw wa WiLL 30T gTe To0 ANy ARs B0 FRSTT— E-A.MEHAS

ore loi of rilE sFeeF il 7040 addwat this ad.
Teer do we chibm o makes you miem = s
rERL Hiik |_‘_ Tl Are Bnzhigs 9 ﬂl_l\.'.e-rp
yoar tnleet wilh & sictenslil carbetmivl,
TOO CAN MiTE warEy, spmed B ooy of ihim
pictara, ®ith& CENTS i samps for ey
raiea of capmeoss and ssEriE Lomas pleis
sid Bk ns pxpinin. THE W. L EVAN=
SCAGGL OF CapTHNING, 11 Kisgmiars
Kiay. , Clawelasd (Hiss !

LEARN WATGHMAKING | -

Zend stamp for entalog.

.. Ensicn Films, Papers,
d i mperial Plates

Ercrgrsn
. "E'nlmﬂ'.-g

. Gennerl et A
Newfork Ci
B E. [0 5 S3lakisL,

Bal prufiiskla lhar—Compedent mea ':“J.:J" "'m""n.;...'.:nﬁlﬁf -
Peaguly e oy mooiid & 1 DETRNEY gl Mt . EBICYCLE POLICEMAN HURLED OVER EXPREEE EN-
l;ﬂ:n;;rm:l-mhm Menay smarned whils #udying, Positions secured GINE.—HHing his motorcyele at & speed of 60 miles am

. s -l by, amtoreohilles,
5T. LOUIS WATCHMAKING sSCHOOL, ST. lﬂl.'lﬁ.r MO, Fl:dt::;']:ehlln :ﬁlmnélilllllllml.l}llfu I:Iii'rir:hr.l f:l:rﬂt.‘:!lll-fv :IIE‘E. l;;IIJ:;n Taln
A Profitable Business

ihe zates of & Lowmg Island ralleosd ceoessing and  was
hurbesl over the ooopotive of the Moplaoak expreoss.

hAF @i b parsietest mas or woims o inlalligance

ran ars & pa¥iag busloss with a

Polleeman Urmee =sw the notomobile golog at o 00-mils
MAOYING PICTURE MACAIRE
i ewhar-

elip @l started In pursnli,  As the erosslng was ap-

proached  the gates désceimled ] 1he chianfToar nlunged

down his brakeds pml carsime] off oo (he dlich and ap

invesimact is smsll S ppalnst the embankment less than 5 ril. from the [racks.

""u’;u":"'al": ""w‘"‘::_"“ s Arace saw his daoper foo lnte mml bis machioe #insck the

pissin A e et of ey gntes just as the express dnsbeid by, He wos thrown eom-

i pletely over It, clearing the smokestack of the engine by

phemt & i, and lapding om ithe oiber sbde only sllzbhily
burt.

papuler forme of lrl'lulllllll:l:u aid
B gl macliles assurie s &
mbls bosiness, Wa Tu-.H'i'l-; Enll &)
ingtructions — o arperienca @ e
meceiaary.  nr maokines are
ralinble—prices tight Dhoa't oy unkil yoo Barvg our fres alalog.

W nles mank Blmas of all dha |lilest sobjects snd sl

all keoeds of soppliss.

Kleine Optical Co., 5. 25 Futer Pullting,
Every Boy His Own Toymaker | | gE YOUR

Groatost boye book o written. Tella

hew da meake & Hba.lmE.:

'Fu':lnd.m:lrﬂl th In E §
i e, o term.  [eon \

ﬁ‘pb' H::t, ;lmniu.llauu. elecbrienl -

& &
* *

The Swedlsh government = making plame for am Inters
natlomn] fopesiry exhibhiflom to he held im Stockholm in
16140,

OWN BOSS! Sell FHOTO
= = KNIVES

Tadestructible, Trans-
rend Humlle, Fhigo
cmblem anil Nome mn-

mechanboal t =, Bahking tackle, 1 ih, Frery Blada
m"hg fﬁ:ﬁﬂ““tm i,','l‘_"'-'-" forged from Knzor Bteol Acents Tuake Trom S25 to SHI nweek.
hﬂ{:* P e | F“.'lﬂﬂ'- Lo Exelusive Tervitory, Hig Commimion. Wrlte for particalam.
omby 1 conts, gostpaid, o for I5 oo, EﬂﬂPﬁH‘i’
WESTERN PUZELE Q0O0. CANTON CUTLERY §
1204 W. 10th Street - = CANTOM, OHIO

m: Fanl, Minn.

be Poptar » Drugless Healin

Learn 1i

Be a Doctor of Mechano-Therapy i
And You Can Make a Yearly Income of from $3,000 to $5,000

In n fow months time by home stody witheont Interferencs with your presont occopation, yoo can beenma o Doctor of
Mechann-Tharmpy, nb slevaling and highly paid profession for men and women, More comprebensive and moeh simpler
than Osigopathy, Endorsed by physicians, narses, minister, judees and prominent boslness men. A fasclnating study

eany to boarn nnd squal B colbegs coors—we guarintee success—an ordioary edueatlon aoi
our eonrss of instrostion fte gon for & profesaioenl ife.  Aothorized dipbomos to gradoates,
Waork absorbingly Interesting. Vast apportanity forsocial nnd finaocisl becksrmast.  Welks
todar aod we will send you fres of charge a lnege (lostrated book that tells all nbout 539 oo
berapr: tells why 18 offers an 1deal opportunlty for thoss without capital b rise Ananeially
and sooinlly; tells why meo and women seeered in 4 80 quickly apd gives the namea and
halas of 1 pumber; sxplains bow woe guarantes soocess in tha ﬂnlllir of thia apleodld call-
g, deacribes the auathorized diplonsas graoted our graduaates, an HJ‘I'IBII:B the ressonn-
hle cosk of fulllon and theconvenloot terma of payinent. Stop depending on & poaliion;
banrm o prodiabls and honorabls profession.

Write for this book now—while spe:inl rotes for toitlon are 1o force—Iit
will give yon all the particulars, and 1t 18 seot fres and prepald to the
sddress of eny man of woman 16 s world, Aot ak ooce. Addross

American College of Mechano-Therapy, Dept. 531, 120-122 Randolph St., Chicago
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RHEUMATISM

Let Us Send You, to Try FREE, a Dollar's
Worth of the QOreat Michigan Ex=
ternal Remedy that g Cur-
ing Thousands

JUST SEND US YOUR ADDRESS

We bave found a quick and positive eure for
Bheumatism without drugs, We are proving this
faet day in and day oot by thousands of eures,
:|r|1'||||'||:||L old chronie cases of 40 pnd 40 1.1-'-“_--4.
suffering from this eruel torture.

We know this to be true, and stand ready o
prove it to any man, woman or child who suf
fers with Rheumatism of any kind, chronic or
acute, Mugcular, Sciatic, Lumbage, Gout, ete., no
widtter where located o how severe,

Tusrr wiiE .-"'r

Just send us your mame and address.  The
Great Michigan Core, Magie Foot Drafts, aro an
sure to cure that we gladly send them to any-
body Free to Try, and wait for our pay until
the work is «done. You'll get a §1 pair of
Dirafts by return mail, prepaid.  after a thor-
ough trial, if you are fully satisfied with the
benelit rt'uvi'.'mi, gend e Une Dollar, If not,
they cost you nothing. You decide and we take
your word, Yoo ean sec that we couldn't make
such an offer I the Drafts were not a gennine
eure, Address, Magic Foot Draft Co,, 551 Oliver
Eldg., Jackson, Mich. Send no money, hut write
today.

CREDIT GIVEN TO EVERYBIDDY
geem CATALOG FREE Zho'njootis silse. dmesices

mend ships posds everpwhere ail will send, FHE

oficial eatalog which inchels Formbtuee. Fhr:h':::

air j.l-l"lli. :HI?H !'-r'rl-‘l.'n:IItnd Washing Macl-
rInl::'-u I’.i-rrl:l!I i |“""=:I:'|-"II| kj,.HI.rhilt“F

e TR =

AT ware, r[llﬂnllilﬂ:l :.'::'q- T it

Cashi nisl we will shlp this
s * wamdie Kocker, goldsn eab or ina-
higany Ak, frant of seal s ruflirdand

| H.II Iltlll:‘llll-f'ﬂ'l UFhl‘ﬂrﬂhﬂlwllllﬂ-ll'lnnlﬂlhr

: ¥ Femeed L0s0n 0 18 0P TR L

refunced, Orfs: Chaie o uﬁﬂ‘,ﬁ,!,ﬁ ]

¥ @i l,:l-l:h CLHHE ; Bk M

PW&IHE NTS

tnlﬂila I':"l.mt l.ml. %tg
{pinsble Informe.
n REW %ﬂ"ﬁ: o all who writa,
O°MEARA & Hl““! Pihl'ﬂ! ‘IH'I'.-!

'H.llHl-HﬂTﬂ:H’- -1

Il'l'nl l'nr L G lwen
1ef ili'crn.':r-Hl.t.Lu

#18 F. BTRLCCT,

LEARNED BY ANY AAN ll}l-'. BN AT HOME,
Emalicost. Bend to-day 3o etamp for partonlars and

proat,
0. A. Smith. Room ggp 2040 Knoxville Ave., Peoris, I11.

BECTION 131

Health
Untold

for Man, Woman
and Child

Hehorn is the wonder-
ful, new imvention that
Hr;ug]ute:]s round shonld-
erez without discomfort or
gtoppage of cirrlation.

It expands the chest 2
to O inches, positively
{ltt"'ﬂ.‘lﬁl[itlﬁ' lomg trouble

w compelling deep
breathing.

It increases the height
by etruightening up the
body.

Heborn gives woman &
fazcinating figure with or
in place of corsets, hut
withont their unhealthinl
eflects,

It gives to man that
erect, commanding ar-
[Pumnw: thet etamps him
conl @88 young, energetic and
euccessful,

It traint boys and girls
to prow into gracefol,
m,lt-pru wirticoned ®nool
healthiol men and
WOMLETL.

Giet Reborn to-day and
feel relorn Lomorrow.

Correct Carriage Is the
Secret. of Y outh, Health
and Beauty.

Round Shoulders are 8 Characteristic
of Old Age

HE (LI A501 PLRSE OF TAITY W

CORRLCT ALSOHA™ BESITION

Introductory Offer

Until further notice our 2 REBORN
will be sold at our store by mail pre-
paid for $1.00. Money promptly re
funded if REBORN does not do all that
wae elaim for it, provided you return it
within 3 days in good condition. In
ordering state waist and chest mea-
sure — not bust - and whether male or
l famala. Dept. P. Price, $1.00

FREE BOOKLET
REBORN CO., 10-12 W. 22d 5. NEW YORE

S —

Pleage Menbtion Popular Mechanios
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A GOOD
MECHANICAL BOOK
FOR BOYS

Price 25 centas

YOUNG AMERICA

How to Build

BOATS. WATER MOTORS. WIND HILLS, SEARTHLICHT,
ELECTRIC BURGLAR ALARM, ICE BOAT, WATER |
HICYOLE, CABIMS, CAMFS CLOCKS FIH-
WG TACKLE, EITES, BUITATION
STEEET cak LNE, ETC,

The Directions are Plain and Complete

ST
FoFliad  EECPAECE

PRICE 25 CENTS

Hmr b Make a Pager Boat —How to Sake o Tarrel Beat—
Hnke |-|_1|l.||“.|r'||'|.'|".|..|_ Havir 400 Make "|-c||u'"'-\|l. Fishimg

Tm:i: e—Tempornry Camps n lew to Build Thesm—Faer
mangsl Camps aml Hiow 1.-n Hulhl Then: — How fo If‘nll-ﬂ
mn Tmitnibom Strest ir Ling—How o Maké a Watioe BL-
ercbo—How to Maks a Minintars Wipdmlill—How to Build an
Teda Bonk—A Mavael 'F.|||. Inr Alnrm—A Mestinaicsl Veatrllogolst
nmil How go Make Tﬁl_-r- i Mlnke n Bincking Cabingt—
enrwing Liry J!l.tl:-u:'ﬂﬂ How & Hu.tr: Water Motors—Haow do
Muaks “Antigue" Olooks Tronm T7 |-I-|'|-d||I:|' Materinle—Lostering
a Okwk [Hal—Haow to Make a “!IH_. 1 of Ome oo Twie oo
wiwer-=Haow ta Moko & Trap for bioite, Bats and Mice—Fow
'L'| nke R Flrru.H Sgarchlight—Eitsa of Many Kinds snsdd How
ake Them—Ja !'LII:ITrh: -Hom ta ].In'ljmnmurl-hll Trem
wﬂF.. =Cirnnmiemind Madal Ghiarls Fap '_'_l':wn. Firaplices—How
l:-n Mnke a Prope|ling Vehicle—How to Moks n Walor Tela-
pe—How b0 Maks Paper Palloons—Hew fo Mokes s Heotn-
;Irﬂ. r.lnlful .lrll-r]m nnid [:lrlu. emia Mwdi of 4¥d !'HLF'::lﬁ

Thevivea foxr Winter T!i:\-'- o Mok mnd
—{ipnsting Hlids, (Thair Bla 'Im. Tl n Bliles .I HHH—
=How ta Mnks [fobber Stamps—Fow to nb.‘-l Hin
rier IoF Hicyeles =& Water ndlestick— Hoy's Hand- -:":I'
At Haw Made—How to Maok® a Palir of Dl Helis— 'H-l'l“ L
Hid Year ¥ard of Oaté—=How to Moke an Fasel—To 'n‘i'hr n
Genalight Withemt Matohes—Things a Hoy Cna Make Ootof Old
Hicyela Parts—FHoor to Moko s "l"-'ll:uli | ler—Fhodographing
from & Captive Balloos—=FHow to Maka & Himple Inrelsr Alsrm
=Ta Nnke n Bindor for nlar Meshanirs— How to-Make i
Hammick=FEleotela Rt _|1ﬂmi1111nr—lln'ntﬂ]ﬂ'lhe:. e -
mm Htenm 'T'll'rh-lnl-—'Fl'L n!F "l"l'rl?ll‘ Hingid—How bt
Tarming nihu Chat J|.11 T Wssish s
Hiww l.n Hemors Hialna l'mua !I-Iuhl.-rr—]-]'nwt-u- ke n Turhine
ne—Haowr o Ma r-‘ 1111|.'r|1—“|'r|lr fer Mk & Wirelesa
Te n-plnh m—How 1:11 ake n Tor Hattery Maokor Lifen
-y, Wedght=Tn Benpw 0ld l!lr:r Hattosles—Weatherproofing
r|_1|— -|'r-' ‘h‘l !n.'hll an El trin Farnass R Ruitor— Homer
—How to Make n Bell Teat.

hlﬂubm}rdmfwm-ﬂln-w s Al
send if direct fo pos on Pecelpd aff priee,

POPULAR MECHANICS
225 WASHINGTON STREET

CIHICAGD

DEAFNESS CURED

BY NEW DISCOVERY

“] have de-
monstrated
that deafness
can be cured.”’

—Dr. Guy Clifford
FPowell.

The gecret of how (o use ihe mysterbons and
invislhie nature forces for the cure of Deafness and
Hend MNolses has at last been di=scovered by the
famous Phyeleian-Boelentiet, Dr. Guy Clifford
Fowell, Deafness and Head Nolaes ﬂ]E&II)I:IE&l' as il
!I-i.' mngic under the use of this new and wonderfol
digcove He will aend all who suller from Donf-
ness m:-ﬁ Head Molses full information how they
can e cured, absolutely free, no matter how long
they have 'I.'IE'l:'I'l lll."-!l.i. ar what n:-auﬂed el dealness,
Thiz marvelous Trentment is =g $|-I'I:1|'l|.l! natural and
certain that you will wonder why It was not dis-
coversd hefore,  Tnvestigntors: are nstonished and
cured patient= themselves marvel at the guiclk
regults.  Any deaf person ean have full information
how to be cored gquickly and cured &6 stay eared ot
]I.l'.ll:r'll:' without investing s cont,  Wreite to-day Lo
. Guy Clifford Powell, 20% Hank BEldg,, Pearia,
I, and get full Information of (his pew and wons
U_-Q'['m] discovery, absolutely froe,

BOHMOLE IN THE IETHMIAN OCANAL ZONE.—The
work of eduenting the pew generatlon In the lsthminn
eapnl rome = oprogressing with great rapidity. Thers are
nt present 11 schoods for white childrem and 17 sehoola
for colored children, the former bedng tooght by 24 feach-
word aml th Imtter iy 200 The enralinernt of white ehildren
= 517 amd of odomed elhildeen 1,250

—_—

PEOVLIAR ACCIDENT.—A motormnn on the Winoma
Interurtinn Ballwar was seclomsly injureil recently by helng
strmele by o rock while driving hiz enr under o viadiet
over which the ¥ew York-Chleapo 18:-hone froln of ihe Pean-
gvlvanin read was passing, The sactlon crested by ihe
traim plcked up 8 stole wWelghing nearly & ool and
drave 11 (hrongh ihe glags vesiibobe, #triking the motormnm
on the lesd,

el i =,

METROFOLITAN TOWER TO BE €K} FT. HIGH.—A
revislon of the plams for the uncompleted tower of tha
Metropollinn LiIfe Insurnnee bullilieng 1o New York cenlls
for an adliciop of 25 fi., sl & lookent sbont @76 [l above
Thie curblag.  Whn ‘l."'lllﬂ|='1l'11"l] the tower will e 70 Mt
Nilgher than The Sipges EBilding tower, and there w!lll i
but ape  #iractute dn the world of greater helght-—1ihe

Eiffe] tower, in Pacls.

| [Grow Mushrooms

For Big and Quick Profite
Small Gupiinl 10 Siarl
A Safe Dusinsss

Lam ihs lurgest prower
In America. Ten yaars’ ex-
perbEnee crables me do pree
m Imdiroetien s the

worth many dal-
e fo gon. o mabler

what pour ooropation e
or whers yon amn located,

bew o dack, conl, o, Addzess
JACKSON MUSHROOM FARM

Cupd. 1@ 343 H. Wentern Ave., Chieags, lilnsia II
—

Plogae Menilon Populor Wechonios
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pxed Emooth
lmcrom era fhis

pinchizg tohacos Alrect Trom (he BEiakars,
T muka 14 o687 foF Fodd o bry

French's Mixtare
wa Bave Uhe standing offer peistal sl %he Il

Seed W Cepts

linm dial Tolmeeo, meds alinest
in tllyer or ankirely by band, i s
stamps Bar & “The Aristocrat of
large sample Smoking Tobacco'®
vich amid Nob sold by dealers, buf diveot ie
fet; balh ) atfiakera in prerfec? copd iidm.
m{:;lﬂ- FRENCH TOEACCO COMPANY

Dept. E. Statesviile, N. C.

Bokn car Ankl Xieoding TWO WAY Erlar I'ipe and esfoy for
omie o cuel, delightlel dmoke.  Noahizg Buk smoka antars the
wroukl,  Hpokes sbecloisly dry, FKote the cold air Inlek asd
TWir WAY Ouisel, that's why anr ANTI NICD-
TINE FIFE has no pqual. Goarsnbssd as TEpEG:
manlsd o moneF Fefunded, posipaid B canle.

ANTI KICOTINE PIPE ©0 . Degd. &, idaws 111

WANTED Trusty Men to Make

Easy Money at Home

Wa wlll make a wonderful offer & any mon who can put in
A faw honrs & day Lransacting our B local buasiaces [6r un in
his own town,  Thom't nesd sxperiencs buk must be hones) anil
well known., Earo L0000 e $2,000 2 yrar, Wo plas
mnake you nnsnst Hberal oifer onyonr s pring Bnit of Clothes,
A oUT reprosentatlves mnst losk well, Only omne mn 1o a town
wantsd, 8. wrlbe quiclk, telling ua all &bout yoursidl, Address

American Woolen Mills Co. Country Dept. 73, Chicago

ki ¥ Addlng
515 “GEM? Adding
Firee |0 Dy Tofal of Tor Exprase
Han un dwfvanntieo Careiee
Bl B Reaciting  Devies
thel iclenrs thie dlaie o mero,
Thien ihe wark of high-
theed machines 3 yenrn”
rHfeR uarenios.
Bpeclal pfler to agents,

adiress B GANCHER, 102 Browdway, K.V,

:
A

e

ot o o o

Ao lomalis Adding Reching (o Bl
WY BEOK S, “HOW TO REMEMBRER ™
ﬂ] L Eeal Fran to Bepders of this Foblloacksn

) Stop Forgetting
L

T pubils epenking, perannalfty, Send for Free BEooklet,
Dickson Memary School, 705 Auditorium Bidg,, Chicags

EEPERIEHEE OF A PRETTY
TYPEWRITER GIRL

TN CHI0AGD, RO pages of 1 ltten ME B i I
goml, LAon't foil o rlﬂrlu lhﬂ.“l;rilrr:u.mujd. I;Etﬂ?':nrwrrﬁ:
— Lszales Wil Edinr

PEERLESS TRICK & NOVELTY Co,, 3148 State 51, Chicage, I,

= Yourare no greater intelectually than

FHUF MEMEY. Easy. inexpensive. Increases
Imeome; pives rekdy eremory Tor facea, names
businaea details, studies, comverantion ; develops will

e —————y
Draugkiing Inrkmmeat com-

SO0 THE "READY e

E; and goil ésn earry b g
FUEF Vil pocket.  Made of spetisl grade of Alominasm.

Sand for 1% now,  Tou nesd e, nay resnrned [ yon
Passed, it

ATomE
EEADT MARUFACTURING COMPANT
Dept. B Bachostar, N, T,

'_'- L X

Oradented Im

AR Ifl'l:I-'-l'i'i’i’l’l‘i‘i‘i'i'i'ﬂ G REEERE T

Buy Your Tobacco
Direct From Factory

Thet's thn I'ﬁ"F wny ba know how fragrand, rick

tencks Mixture 5. Dessripbive
wljecbives Bave all Wwen used by infesar s
Wo man give wom po T
wordd, il we can gimm pom 8 new sed bebler

Taks mldwinlige of 1k asd yon will have

raasin b congradulsts yourself. Yoo will

nhinin a !:-rt:- 4 Mand af purs ¥arth Caro-
den Land

$400.2°0
1908 PACO

RUNABOUT

$400.2°

SPECIAL OFFER for NEXT 90 DAYS
PACO RUNABOUT £400, 4-cycle, 10 to 12 H.

P., 2 cylinder, with fine
box body. Good for salesmen, doctors, grocers,
collectors—in fact a low priced, practical runa-
bout for ebery convenience.  $250 down, balance
on easy terms.

PACO DELIVERY WAGON 500, 2 cylinder,
. 4-cycle, 18 to 20
H. P. A low priced, practical delivery wagon
for every purpose. Suitable for any business.
Costs less to maintain than a gmfhm: and
wagon, $300 cash, balance on easy terms.

Ask us about the Paco Sorrey.
Complets, $500,

This is surfsalesman for W-day ofer. Act quiek I Interested
=g ood Agensy—torritory uUJL:}pnn-

PIETSCH AUTO & MARINE CO.

ROOM 33, 84 WASHINGTON ST,

CHICAGO, ILL.

Tlegee Wentlos Popular Mcochanica
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Kerosene Vaporizes Perfectly

Our new generator valve never fails. That is why
ucanuseKerosene as wellasGasolenein DuBrie
ha.nne' Motors and never “smut” a cylinder.

We hawve apent years developing thiz walve., It iz now perfect.

It is the ooly valve made that vaporizes Kerosene, as well as Gasolene, withoot
sgmutting.”" The economy of Kerosene ig thus made your opportunity to save some
money on your boat this season.  Por Kerosene will drive it faster at a saving of the
difference pergallon between Gasslepeand Kerosene beqides naing 20% leas Keroaene,

Crur valve 18 truly a scientifie achievement, for while it establishes Kero-
sene on & working basis, power from Gasolene is at the same time made more
effective than with other valves of carburettors,

You have the chodce of either, ag you wish, if you own a Du Brie,

We have exceptional facilities for motor development, Thos results are
satisfactory. Our factory 18 eomplete—we fmake every part of our motor—
fever boy outside, All Du Brie parts are machined from the best material
and put together under our own roof, Every part is thusperfected and fitted
as it could be powhere clse, “Assombled” motors balk hecause not perfectly “
“harmonions.” We guarantee the DuBrie to be in perfect harmony.

When you buy & Du Brie Marine Motor you get a motor which has
been water-tested aoder foll load and proved right before being
allowed out of our bands, The Du Brie needs no “breaking in,”

Onoce nse-a Du Brie and you'll never eongider any other for the
Din Brie is smoother, stronger, swifter and more reliable than any
motor made,

Don't urder a maotor tl yoo get our fres catalog and know prices. Let
o8 send you the catalog by retura mall,

Write us A postal taday., Don't walt, Learn mow all abouat the superior
Do Birfe. Then let yoor judgroent have full play In your selection,  Ask [of
cataley on 16 amd I8-[t. lnupches, and Z2-4t, speed hulls.  Address—

DUBRIE MOTOR CO., 425 Guoin St., Detroit, Mich.

A NOTEWORTHY PFERFORMANCE.—In our Apell issos
wg ghowed nam Ulostratlon of the speed hoat “Geperal”™
o fh. 10 En, ever sl with a Teams of 4 0L 2 jo, equipped
with n #0-60-lip. marioe oot

Ag the recent midtor bont ceces ot Palm Beach, Floo,
ms mneh & classle pmong Amerlean regattns, a= ihe Hen-

almi et B Al loy Hoegatta In Englamil, the “SOeaeral’ made on &2 Traor-

L Nuoary shiwing In winglng 21 diapd,  Tos#Eimoeh as anoither
wrks. St ikl ry | i

10Es I'h"“’suw"'h -'._,,..”;. . entrunl wad comsblered o be the fostest motor boot i the

B compartianks; ; world. the “{iencrsl’” has now tsken first place, baving

gitnlmel o speed of nlmost 3 milles per hnoe.

o gy lsml L We arelhslangerl”
) L The possibllitles of the gozoline onzine fof markne wWork

mam=lhrlurecs nf pleaenre bsmie
1 fille=] day theey
den fesr] Wasedl dlee=t .
B imser, cuifing rob mild ile
miem # Frofes Fires spacta hapaan,

Michigan Sieel Boal Co.

- ] Ll ke, Btimn, Holdme

BUILD WITH CEMENT

arg helng exemplided every day In all mapner of pleasure,
racing and commerclal orafl, and the different governments
of the world are faking up thiz motive power for thelr
torpedo Becis. It I3 safe fo say that mofor boaiineg s
toilky enterlog vopen o phasze comparahidn to the sntamobile
eraze of two years ago,

ABRED FIREMAN TOR CARD.—A =mall blase nppenred
behind the walneeoting of one of the rooms 1n ilie New
York monglon of fhe Mizses Honds,  Not wishing  ihe
laxurlkous furnishing: of the Booge Filped By an apnesessary
delnge of water, Mimm Afjpe Samls ssmEmoned ops fremnn
by telephone,  When e arclvied st the mapsion he was
neked for hls card, and when be psbeil By the hiler In

s Dait yourseli with our
— SR SITHOLLOW BLOCK

“MACHINE. SAYEMONEY
We give complete instrue-
lions,  Catalkne Foos,
HHiE OF DESIENE and Flear
=t o] Plana, 10 ris 1o gliser ar sism
e HEEDT M@ Ui, Bex 11

Rt iy Epringield, (Hhila

hles efngerness (o 2ot ot the Ore he wad rednisales] {hag he
ghoab]l wipe hiz feet hefore enterlng the recepilon room.

ST #mend my boy do o boarding  echosl ™

“What for?*

i, ke pake pech o gqaestions. e wonted o Enow last
nlght if a shoemaker coall hresthe hls last, "

= O o ¥ Ampeers.  Indicafes with abaoloi . ini A in aither direct
Ed-l]]“ Hﬂ'ﬂE["}’ .I‘.[ﬂ]II.EIE[' uf:urrmr:. Iudllr-e-:-al'-l- Ln-l:llrl:d' -drurIE‘:l.lill'T:ul.u“ll:i'r.mllllzI ao pesiiion and i wither Sirecflon

Eldredge Battery Voltmeter &,z 5.0 21z, 4 ety ol frresaat
Eldredge Electric Manufaciuring Company, MNo. @ Fost Office Squore, Springfield, Mass.
Our new G4 page album

R, ) MOTOR BOAT DESIGNS &y e

P | new up-to-date motor boat and yacht designs. Motor boats, sailing yachts,
I canoes, row boats, eabin cruisers, gpeed launches and ice yachts, Designs
from $1.00 to 25.00. Enclose stamps for postage.

YACHT MODEL EMPORIUM, 438 South Salina St., Syracuse, N.Y.
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60 YEARS®
EXPERIENCE

Trace Marks
DEsIGHS
CopyRIGHTS &C.

Anvannemding meleteh and dnm |lom may
I:|'I:I.1E|:L{nHHH-'l|l'I. Qiar i whalkher an
lisvanitinm 18 pmhml,rﬂu-u.u mtah LTI
H-l.rl:luuinﬂ”!' entifldaniial, “.ﬂ"l]E[m an Palaats
pomt froe. Lk l.lnrnﬂ' fior puo ﬂlllPl'.l.'ﬂllﬂ-

Faionia tu.'l:nn throngh Maonn Lo resnlve

rpecial notice, without charge, in the

"Scientific American,

A handsomely Nestratad weokly. Tarsest r-
enbackon of ony sclenilde journnl, Terms,
d by l.'II HHMMMH.

foue moivtbe, Bl
3B 1Broadway,
h!—."mﬂh §mgmum F BE, Wuhlnt:w.n.g!l

PROTECT YOUR BLUE PRINTS

From Fire and Duost

Manufpctarers of all kinds of
Dmughting BEoom Furnliare.

Writa us for Catalogus

FRITZ & GOELDEL MFG. GO,

99 Alabama Street  Grand Rapids, Mich,

HAIR GROWS

when one'y Cap iz used & faw min-
utos daly,  Gent on 60 days FREE trial at
our pxpengs, Nodrgs of elsetcieily. Btops
mllmn '|.1r] oures dandroff. A postal brings

HDDEEH IFA.EUI.TH CAF COD,
g62 Barclny Block, DENVER, COLO,

WORK BENCH

. :|i|f
1

HEs

=
.
-
-
.
v
=

top. 20 in wide, length 3 it 8
in. over all, ene vise 36.25: two
visea 760, 20 in, wide, lengih 4
ft. & in. overnll, ore visa §6, 75 twa
wites $5.00. Side vise only, ﬂ B,
Tail vize only, £1.95

WLUHHIA SﬂHﬂﬂL SUPPFLY CO., Indisnapolis, Imi
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Please let me prove that
you don’t need to

Stay Deaf

I hawve proved 0l aleeadry to S000000 peopie,

1 have perfecied o device which fite iate the ear
without the slightest digcomfort, I& 1s invislbhle when
Inserted, 20 oy, =o perfect @tting, that you forget
¥om ure wearing B

Tlis devlee §s ae shoped thot (8 magnifes soomd
And It comcentrates the soopd on ibe cectro] part of
the SEP (FEE,

I effect I's the same af an ear fruompet. Bt

nobedy sees the devlee and roo seldom klnk of EE
vinarsalf,

I Invented qhie devies becauszé I was deof. and
wad besperate.  People did wob want to shout at me,
o they avedded me, You kmow how §6 Ia,

For two yesrs I fried do get doctors to kEelp me,
hat they failed. The ooly rellef anyose coull suggest
WaR an ear trompet. S0 ] was dFlven Lo help my=cld,

I made an srifflclal eaF apd experimented, T worked
might and dar In sheer desperation, I wns yesars
befure I snceeeded, and fhen simply by fopge of my
will power,

But 1 wae amply repald. Whes my devier was pee-
fected I could Beap—as [ bear today—just ps well as
apyhuly,

What 1 did for mypself 1 bave dome sinee them for
als 0 others, Hut the Lelp which I g0l o=l e
rears of close appliestion. It ots apyooe else Just
flve dollers,

But don't pepd for §0 new.

Wrlte first for my free b=k, It tells ol] e facts,
anil giveda ledter®s from lusdreils of gsers.  Then Faom
will kuow, ns 1 koow now, Low mich thls help will
mean to FoL,

I ecancek evmeelve of ooy partially denf [ETEON Bog-
becting (o =emid for this ook, 1 am sorry foF ofe vwho

alewant,
When 1 was afflieted T woild gladly have given ten
years of my 1fe 10 bear as [ bear now,  Yet all I'ee

bearned Is open €0 you I you'll slmply write me =

postal,
Wrlle feday bt the Wison Ear Drom Coo, 440 Taodd

Tnflading, ll-lliwulu. Kyx., ond simply suF, *Beml Mr,
Wilsom's buoalk.”
Those who purchased Chese droms In tlee catly dnys

and who wakl the mew o, which T have )
fected, will be offered a discomot, greatly per

NOW OIETL
Endorsmi

S_ALE.S MAN

Wi will teach vou to be one in eirkt 'reeiu by mail and securs you m position
with a reliable fitm. Mo former experiones required. Hundreds of good positions

urs ara the only practiesl Schools of Salesmanship in the Tnited States

v the leading mpnufacturers and wholésglers avarywlera,
free Cataleg A Knight of the Grip" and testimeniala from our gradoates who
have been placed in good positiona, Addresa Teepet. S0,

National Salesmans Training Association

e OFFICES : Monadnock Blodk, C
I 3 Lumber Exchange, Minneapolis, M

CAN EARN %

Write for

o, N, Eﬂl‘htt Bidg., Kansas City, Mo., ar
Write nesarest affics and meation paper.

Plegge Newbion Populaor Mechaondog
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a8 valvet naxt to fhe skin, and QAN
slty* NOW

OT BLIF,

DO YOU WEAR A TRUSS?

Tha AKEON TRUSS Is the unlg truss with I‘imr EhPDHl]E B'I]BBER.
whnk

try the most OOM I:"i]-llT.!LI!L]'!- "The NEVER BLIF FFJ'I.TI,IRE 13 'm'rﬂ'h man; Hmes tha price. Ask

your Aruggiet or truss ftter for them, of Wrlie us for Booklet H, HELF T TRUSS WEARER

THE AKRON TRUSS COMPANY, Akron, Ohio

Hudu the finest rubber. BOFT
you balieve @ l:-nl.u: I8 not & Dsses-

No. 602 ““ULERY " Pocket Knife Tool Kit

E'rar'_r ane i u-tn far & Hnife,

!"P.:r Chisel 0T Screw
Ilﬂnr. ils oubfit is practieal,
ef mﬂ.mau bedu:mta ned Ina

ocket Book 4 xiY Inches,

13, hyr-urrg‘lnﬁﬁ in your pocket,

Dt IEIJ'I.ul-ﬂl[. Team-
flrmiy attached or de-

Shop, Factory,
Otlice. Slogs,
= aroind
tachad to Pocket Enlle In A s80-

llﬂ;;wlt for 1im meed Tite v,
Bic. un e 'Hlf_mtmt. ﬂll-n-.&-
the nﬂ-,-"-' b

Any

ond. ﬂmhpnﬁl‘pﬂddnu

PocEIptol Do . P D
Uae it FIYE DAYS and H not

satistactory, retura it and | will

refund your money.

U.J. ULERY CO.
7-F Warren 51, NEW YORE, M. Y.

TYPEWRITERS
AT SAVING OF 50%

500SMITH FEEMIERS, Ex-

tra & Ial. A moakes—gsd G naw, big har
o gmine, Bhipped o appeovel for trial, Rank "al makea
af B2 80 per menik asd sllow penk oo price. Smp
Foit Dasklid axp Bazeasw Lisr,

ROCKWELL-BARNES CO., 1635 Baldwin Bldg.., Chicage, ML

“F TYPEWRITERS ..:iis

Al the Bianderd Machinas SFLD ar RENTEDR AXT-
WHERE ni .!-i1-l'r.|-§' WIS PRLICES, allowing RERTAL
TO APPLY OS5 PEICE. Bhipped with privilege of
ﬂ" Write for Lljovreied Calalog I,

ERNFORIUE #2048 LAKE ST, CROICAE0

NN,
TIFEWHITER

In yoor own tows wor

S'ﬂr' a an}ﬂ# fior trawellogr exhiki-
Picture Business ... "...:.-

flia (SR T ISTIE
for amall capltal reguired. Hagt outft i yon can't afford tu
Wa seH or rent Moviag tures e

By our clal plag it s ean art o< rien

., Hinm gnahled man ke s

Write for Pa

buy
ohlaas.
a lucratlve anterp
tunes in & few Sadoibs.

GLOBE FILM _SERVHCE. “nity Bidd..

CHICAGLY

BARODA DIAMONDS

Flushilke ihe ganulne—at /30 the cost
SOLID GOLD MOUNTINGS

Enand poid berl and 2% ezamimaliom, Sea
fhem firsd, el pay. talog FREE. Patsnt
Ripg Ganps included for & tor-cenk sfamps,

TheBarsda Cn., Depl. M. 250 Bacth State 5t..Chicife

STAR SPRAYING MACHINES

Far Whitewashing, Palnting,
Spraying of Insecticldes, Etc.

14 DIFFERENT STYLES AND SI7ES.
Write far Prices aod Galalagee =M™

STAR BRASS WORKS, sete muastucturers,

12=14 &, Jefferson Strast, Chicaga.

ETANDARD OIL MAKEE BUTTER OUT OF KEROQ-
BENE-—Uie of the lorger Stondacd (M1 tankers sailed
A few days nge with esch of s slxtesn reservedrs foll,
and  the comEander ook alehg twoe oomplete lines  of
pamples of nll the by-prsdeety of petroleam, whiech @ow
nmmbEr  forty-four, These will be ploesd om exlibitkon
in wvarlkong caplials of Barope, [1 is somethisg wombderful
to costcmplate, this mapufseture froun the refuse of  ooi-
man craile oll. rock obl. 8speca oil, or any other Banse yoil
plense e il It of focty-Lodar Dighdy bmopercant apd [o-
weensely  validgble commerclal and edical afticles, tollet
preporntions, fombs, aod ee forih sml e0 op; and ot the
gnms (ime hove the refined ofl leftl The by-prodects are
worllh more (han the oll; yet oaoly o few  yoars ago all
this refuse was domped Tar oot e the oceai, & whols flest
of scows belog employed for Lhe ﬂ'rjﬂ.lbl:' al mgfent cosi.
Mo scows now from the ookl erg Is o micacle of
evolulion,

Hetore the 2lamdard Ol chemisds began o discover that

there were millions In the by-producis of petroleam the
gomipany  haid burled a woast [ertapes dn Hlling wp the
guardlyes  aeil shelbows obout Constoble Hook with (e
refuse fromm (e tanks, It was waking Inod onl of ma=h,
Iron dump oacis wepe Jdriven up 00 the tanks &ml the ot
tarllke sedimsenl war peEaeel §is oamd haglsd away e the

filllng. There I8 uo efllating the nomber Gf cuble yoridas
this wasied, but it runs indo the millloms, It is sald ow
that megollatioes spe wEllng o a resaerectlon of hese
fillimge, ""The properly covers @aeveeal acres,”” sald oos of
thir Imiercsted pecties, “and s ne rleh o oo pold mine
Every ecuoble foob i valesble Unfortunately, the stoll
dumped Al #ea §8 oot Fecoverable, "™

e of the wery lafje hy-prodacis of peteoleam, BoTsiter,
1t is far supeclor o most of ihe cheap po-called huatter
ihat 18 #ald In eoresr procerles, amd o goosd deal beter
than alesimaegarine, 1 bad the experlence of catleg some
the other dary wlthont Esowing what if was, nnd (hoigghy
It mest exeelbent, I oEswime (E B owasellne prepaced o oa
buttesy way, Nothieg simpler or cesber. What opext?
Will wondiers Dever ceaseT—N, W, Prisa,

il iy
The Commupal Centell of Milan, Tialy, has asthoclzed

the espemiliiors of 2,000,064 for ihe comstruction of =
h '||r||-|_l|.-|l|'|r|..' installacion im the Alples ks noerh of (ke
elty.

l Exelusive fter
Flicecy o poid
B b
JEFWrlta e

Toe “NULITE”
yator LAMPS

i |7 catalogos sod
For Home, Store and Sirect "-ﬂ-‘l prices,
Wl maaafscbars Tabls Lamp
':lll.l-:‘:1pl, ll"'hl.nrﬂdll s, ﬁrr:!ﬂ-'l.lmli: Bl 108 Candls
Fomer savea hoore OKE CEX ick Mo Emolks.
Botkdor, Abslutely safa. THEY BELL i‘ Sll.llll‘.

CHICAGO SOLAR LIGHT €0, 6 River St., CHICAGD

- Ting unsstisfactory tro
Faapt™  po siraps=—no IPIIE
the most obatinats cases,
delicate skin, Only short time mq
henle and does not nterfers with

DONT WEAR A

RUPTURE CURED by STUART'S FLABTER-

FADS manns & permaseal CEE, u:hnlu
anteed and you da twa.rw.rthh & painful
Audlseras ch:ru]j' 0 beddy, holds rupture (= place

n'l.u'w:-:'h:.

wiah 1o bo oured; writz at once for FREE "Tral of Treatzoent
Address STUART FLASTER-FAD OD,,

“ATRUSS &

Ho backles— -
na welvet —will nok hll!lﬂtﬂrin-it-&.t-&- ot
lm-p.:m.r.murm Troatmant ulp-rtmlr.cnuu wery
l]:bﬂhulﬂﬂl!-. of olr gEdrandde.

nnd lhwtrated boo I:]“:umt‘..'B

37 (Restoat 5., SL Lools, Mo

Please Mention Populor Mechanics
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Y

AUTOMOBILES $100 AND UP
e S P e

We will madl nar large Hinstrated Rargakn Sheet of now aed slHehib ErTE-
Bliles un repeipt of yomE nank: aid sldress, “Uhis shect shows ul.'_-._.!':.rlu?t ?_,T,:_':,Ii,,-',q'l;:“p,,;u
vivwa of nearly 0 Autcnkobiles offered as low as B0, Write plainly to

H. GRAHAM AUTOMOBILE COMPANY

Established 17 yvears.

601-603-605% Madison Strest, CHICAGO, II.I.-J
= e

Detroit
2”* ‘Engine

Mmrty  withowl EmnEmg;
cai, ¥alves, speinge o1 Fprmke
e, Onff 3 SOving pasts, AL

| SR
Hohats peices.  Oylin-
dimmand pletang

K Euak, Laungh
DL i nse.
Send for
testimonials

DETROIT ENOINE WORHES
1271 [lefferson Ave,, Detroit, Mich

ELECTRICITY

Blizs Bt-g:l.r;t_:l !:hwl 'i:hl?e dﬁitEIEI!
w im w teachin .
TRICITY caclumvely, Course n-:-;'n,plth

IN ONE YEAR
Sepdenus pevaally . M
anc I‘E“'|-|:i:|ri|:ut in:unnmu.‘m:t D]E:‘Immdi'nllm m
Sixl - rhhmhm 'M:".ewl'%.'u 13
EEn Yraf opeos L 11] .
For free Blizs Flectrical Scboal, 2|
“.w&ul:;lb:n,n?!é.mr .f]ﬂ&mﬂ

CONCRETE EXPERTS
MONEY MAKERS

e pomrsg wil ghack Foii In boioess ; soly esnmst: schiomling
necwssary. Wo loack by porresponidenee, with apparstos, & e,
mrleniglflo and fornest miclhod of making concrala. Commsareial
Likschs mnd ofher producis of only B &6 B per cent. steorpdion
mada.  Conepete |81 he cowsteaction msterialof the futene,.  We
feae i sl naes men, faroees mechanics and oMficemen how losan
pxed o parafe a paping osiness, Btard now, klso roorses in Been-
Fospiun] Copieplo Coiiasfriiebios aid Diebgin.  WekleTor freoealalsg.
INETITUTE OF CONCHETE ENGINELERING
BT Caxtonn Bldg. Clevelnmd. Ohio

NEW INVENTIONS

DESIGNED, PERFECTED, SIMPLIFIER and IMPROVED

W develop New Ideas to dhisir Practicnl and Patentable
Farm.. Hend pencil skoich pnd ws will guote vom price for
muking a drmwing showing every :|~-I--r~|.' Gl poet of senir in-
'qt.|;\-r|_|_|i1r|.II porrectly micned and MATKE MEC ||.J|.,'\ﬁ'_'|.LL'|:'
KIGHT, with foll typewritten desoription. Strict secrecy
gunrantepd. Thirky Yonrd® exporiones,

Expert Rznmimnticans Hoporte oo Valoe, Lists of Mang-
Factorers, Drowings, Etee  Address Englinsering Dopt.

INDUSTRIAL NEWS BUREAU, Ithooa, N.Y,

n-:..I; ] ;Ilu-
SEND FOR
FREE
CATALDE.

When You Want Anything and
Don't Know Where to Find It,
Write Popular Mechanics.

"% FREE EYE-BOOK .

It doean't matter what your eva trouble §8, or how sarlnns
or chirophe I mey b, this great Eye-Book will show you bow
ﬂ:ﬂlt‘ﬁt ¥olir own eres at home. Mo kolfe.  No pain,. Ko

Ll

(ur hoolk aksand ayes, pent froe, tells all abant 1t things
7o onght to know, but which your doetor hiag never 1ald paos,
nmil coptalng plotures of and lettars from humleesds whe Lave
Evisnny, il ,

A imﬁm'l et will get g ook and we will give yor oar
free glvbos i you will write os ashort descriptlion of Fonr cese,

Write now whils yuu think abont 3. Address,

NORTH AMERICAN EYE AND EAR SPECIALISTS,
2153 Narth American Building, Chicage, 111

-:}\\\_Iuﬁ: :
THE LATEST GCIESTIFH DISCSVERY

f .
__.@._ Bright, aparkling, benutiiel. For brillis

’I
Ly el they egual the genwine, standing all feat nm
'Hsm E:::Ia expieria.  Onn twentiech the erpenea,
- T il Tren with privilage of dzaominalicn.

._ Faor particalim, pricsa, sio, add ness
L.:adj THE R, GEEGD MFPG. & IMPT, GO,
Bepl B, 82.28'W, Nacksan Bool., Chiongo, Dil.

engrgetle, competent men, wi
towes 1n Ehe Unbied Stgtes,

Thae .":u:-;l:irpr e
M ikea dhe WMoney

The Man Whoe Owns a Mechanical Cleaning Wagen MaBes Money
$32,000,00 CAN BE MADE

This year, next year and “IELgtﬁhs thersalter, cl&inbng honsea by onr petented mechinery, by

a caphtal of $2800 and upwards. Over 360 operators o s mony
W miake the most efficient stationary sysiema for residences, botels, oflles bulldings, ete.
Wo own the patonts snd sré prossoating all infringers.  Write for ostolog
GEMERAL COMPRESSED AIR & VACLUM MACHINERY COMPANY
4452 Dept. ** C," Olive Strest

ST. LOUTS, MO.
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SPECIAL CREDIT

Everythinmllﬂs_emuurﬂume

Catalogs We ship all goods
4 s ol WRITEUS 1004) B
Read This Carefully. It is of Interest to All
WE ISSUE FOUR HANDSOME CATALOGS, thirssvisbsmpormtest pesasy oo

¥O RIF uralasing any of tha gosds we handls be sure and Wrlte teday for our catalogs.

T“E EAT mﬂs lHE F E anid uuﬂmntuﬂuni to b withouk them. Slmply drop us & postal “'ﬁ
wll1 i :Nhl desirs and wa will sead tham to you by retarm muﬂ
tlf in=k wew and completa Hnsof Mrnitare and hoasehold goods of all

wl-rpu'l:n. rugh lilu oloths nnd pm'tl.-u-ruu. illns=tra In tholr wetnal eolors, lnes curtains, elooks, l.l.'\vl.ltlll.El'!l".
sllvarware, Aewing muchines and wmhizf muchines, refrigerators, ice boxes, habhy carriages and go=
oarts. Catalog 20 I|:||:.]|,1|:Iag thie floest lins high ﬁl"ﬂ.d.-ﬂ Aloves ani ranges of Ill Klmls lllrldmurlp‘t.lu-n EVEr
placed on the market, Catalog 30 embraces Columbin Graphophonrs and records, the world®s standard lne

of talking maohiness. 'EI.TI].IE 40 eontaing tha cu]uhru.t.nd Mayarhofl pnd
Beclkmann Planos offered af prices from $144,50 up.

EVERYTHING ON LONG GREDIT ourfuiie:’ mas"c"pir
D.:F ma;r be por-

ch on our workd e hnﬂumlt e | nnd wn fix

the terma of E:s'm{'nt 0 un1ltrnur1nmma. Ogre i« theo most dignified system ln

existones and boviog from uws on open aecotnt eredit will bo s pleasara to

W are the originators of National Oradic, wea have made 1T 1ifs study we

arg the one concarn Lhist ciun sarve you as you wish to ba served.,

WE SAVE YOU, 25 T0 50 PER CENT Risawosey

a6 Yiou Pacalve o will
conyinesd n: this !u..n:. ‘Fr‘n RTH tna Iu.mm |:|1a.t|.'1hut-:-r5 of 'I:I:I.'nl'l:IJI‘El and. Immar-
hodd goods, carpots, stoves, Ealking machines aod plances in thu world,. Weown
anid ennt.rnl. Lgremi' -fve mammoth retsil stores losated in the 'g:lnr.-lpu:t
eitles of tha United States, onr combined capltal s 7,000,000 60
countof our great slze, which glves us 4 tremendoos urn:lmuni ar.:nd
eabiles us [o sontrold the outpat of & 80ors OF Hors I'.'| the largest fnctorios,
vyp can And do nndersell any other coneern in the world, cash or eresdif.”

OUR RESPONSIBILITY Me.cier oo o oy tnss
ratall stores are Imnt-rd to iy n:ﬂln'u I;FH?IEFEM méjl}rmurwtgﬂar:ruﬂ :

or 400,000 cusbemers o every sactlon In the Unlted B

PIANOS ON FREE TRIAL

i SEND NO MONEY WITH YOUR. ORDER
s apacin] Kdtchen Cahisat, price pdadee Our Handsome Beckmann Piano Catalog Mo, 40 oontalng thes most ro-
L e e P caced, MAFKADIa plannuﬂurﬂtm‘ mads by any coneern, Wa will ship any plane
fi=ished In 8 rich 1lght eolors Osbinet is 06 inches  you select on B0 Days Fres Trlal,  You need not send lL'lnfm-u-mnt untll yon

high, |....| dd incbes long, 341nches wide. convinced that you have snved at loast $L00.00 oo our
Ehipped on B0 DAYVS FEEE TRIAL. ©° ¥a .

“We Trost the People Everywhere We Pay Freight on
j@ﬂ eoel Columbia 'Graphophones
SEND NO MONEY—FREE TRIAL
MauStern @ e B T R

absolately Frea ¥.
1042 35TH ST., CHICAGD _ Drop Us a Postal Today

Pleass Mentiom Popular Mechamiop
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BURNS BARRELS
OF AIR

MOTHING ELSE LIKE |T. THE MOST WOMDERFUL
STOVE EVER INVENTED. CONBUMES 395 BAR-
RELE OF AIR TO OMNE GQALLOM COMMOMN
KEROSENE OIL.

Causing Great Excitement
- Wherever Exhibited

Fuel drawn princlpally from atmeospbere.  Tses EO5
barrels of air whi l:u-murnin-ﬁ:ﬂhanflﬂﬂ of il
W] and coal eost money. ONLY EE FUEL IS
ATR. Bigjiply usllmlted.  No frost in oonired. Al
belosps to rich and peor a@like,

HARRIRON'S VALVELESS, WICHLEGE OQIL-GAS
AND AIR.BURNER BIOVE.
matomatizally nerntes  gag from  kerosene ofl, mix-
g it with alr. Bures ke gee.  Intense bot flve.
agmbmsiion pecfect. Té spapkté—iurn Knoh-—oll runs
into  hureer—tonelk & maich: It gemerafes gns,
awhich passes throngh alr mizer, drawiog o osboot @
barrel of ole o every large spoonfol of oil oomawmed,
That's all, Tt &8 self-eegulating, no more  otten-
fioq, Same beat all day of all night. For maore or
Less heat, almply tarn knob.  There [t remaing untll
wou eome pgnin. To pot floe oot turn Eoob, mdsioeg
bureer—oll runs back luto e&n, Bre's ooai. AR noar
pecfecilon a8 anything in this wioshl. Mo dlrg, oo,
or op=hes, No loaks—oothing to log of clese gp, Nao
wick--mut even a valve, yet bent I8 umider proper com-
irol. D. CARN, IND., writes: *It _costs me only
4i; ogets = day feor fwel.”” L. NORRIE, WT.,
writes:  "“The [Iarcison B0 - Gagd
Girmerntors  ore  wonderfol  esvers
af forl, &t least B0 to 76 per
oent, over woenl and oal,”™ B
ARNOLD, WEB.. wrlles: “Bavad
$4.23 n month for fwel by wEing
the Harrison 0Obl-(las Stove. Ay
tange ool me 2660 per  month,

X pid  the  Harrkson
5185 per momih
tfhieetloanble e -
tures of all other
Bloves wiped ool

plzeg=with or withesl omedi,

- THOBE BOLD IN STORES. Tdeal for
ating, baking, lroning, sapning fruit ple-

1

ol g, ron
E:ll,-u_ E:rul.u-:, onmplng, #lso for heating !I-'\-"IIH"'S. Biored,
roums, ebe, with rodintiog sitachment.  No morte carry=
ing ocal, kindling, nshes, sool fd dirt. Mo bof, tery
Elfchens,  Absolotely safe from explosion.  Not dangors
s Lke  pesolloe.  Blmple, 111I|'l-!-:=l"|l" ~Inst fur years.
Baves axpense, drudpery anild Toel s,

ALL BIZES. PRICES LOW—%3.25 and up. Bent o
any nddressn, Send mo maw—nﬂhund FOUT DA
asd nddress, Write to.day for cur $0-day irfal ofale—
full descriptisn—thousands of testimominls, 1808 Frop=
prition. Circulnre FREE,

EXCITING BUSINESS FOR AGENTS

BALEESMEN—MANAGERE—MEN OB WOMEN at

homp or trovellng, a1l or port Uime—showing—tak-
g onders—appointliagy NECrREE. MERBERE, H D &
FEAZER, Iﬁ.ﬁ.ﬁ. wrlte: YEnelose  anlef for

1M BUSH, %l like boi cakes, Bold 50 steovos
E gar town.' B, L. HUESTED, MICH, writes:
thedn ot ome day end sold 11 stoves.'' This pot-
ent wew., Mothing liks [t [remaml epormous.
Agonts reaplng great harvesi. Where opemied [ro-
ple stop on stbeel, leave thelr homes, places of
buelness, miss tralns o watch fhis generator-—ex-
pites curboslty—wateh I8 as though a thing of 1ife.
Bhow a doeen—sell fen,  Write fo-diy for spocinl
ppents’ new plam,  Besd no money, orld mpsup-
plied. firt in early for terrltory.

Write a Postal
for OQur New

FREE BOOK—

Ko malder whal froobles yon hero

wiilhy your epes— o from Lissdahes

—wribe s i josial for oar

Mew Free Book about The
Matural Sight Restorer.

In most cases GLASSES
ARE NEEDLESS

It we cant help or e Ton, we
will s @ W heb you may oeed
mied «f nll la iho :l::j:ullll-'""lﬂ ad
Judlr s — hy natws massngd O
yibralory desalosenk of the pisECa

i Natural Sight Restore

Ml this pew bock of cuss Srst and jodge for yosrell Thars |

§ BTETT
peazon why yom OCDGHT do koow
wlel Abds Tesine ireatinent which
s hal  many cthers ba regaid
claar, good sight withoss glasas. B

SHOULD BE USED AT

HOME AT ALL AGES

Elthar yoang or obd skould toy
s godthing effects and regnin
talr hemlthinl alght. Costsno
G comFlele thin cpa glasas.

Write today
for owr Free Book sare

The Natural Siﬁht
Restorer Co. nowceer
Detroit, Michigan

Thess beautifully e

THE WORLD MFG, CO.,
§838 Werld Bldg., CINCINNATL O.

Motice smooth

Do You Go Or Stay?

When vou have sent in a Peerlesa Patent
Book Form Engraved Card all has been
done that can be done to gain the interview.

You can't afford to overlook the importance of
creating the best impression possible.

clean, neat, dignificd, indicate your culture, fix
your caliber, mark the slu.ndingbnf vour firm, sug
gest the prosperity of your
easler for you to present your proposition.

The cost s ned excessive, Write today for samples and
pebces,  ¥ou will be agreeably surprised.

~

ved cards unmarred,

usness, make it

Please Wention Popular Mechanich
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"U.S.LETTERS PATENT"

is the name of our book giving full in-
formation in patent matters. Our other
publications give a list o/ suggestions to
inventors and a history of successful
inventions.

THESE BOOKS MAILED FREE

WRITE FOR THEM

IF YOU HAVE AN INVENTION

send us a shetch and description o it

and we will forward our opinion as to its ’
patentability without charge.

We refund the fees if we fail to obtain
a patent.

We advertise the patents of our clients
for sale free, and give other waluable
assistance.

WOODWARD & CHANDLEE,

REGISTERED ATTORNEYS

1255 F STREET, i . WASHINGTON, D. C.

ARE YOU MECHANICALLY INCLINED?

If so, look over this list of up-to-date books. They will interest you. All are fully illustrated
and written so you can understand them. Price 25 cents each, postpaid

EIMFLE ELECTRICAL WORKING MODELE. How to MACHINERY FOE MODEL STEAMERS. On the de-
make them ond how o ose them.  With 43 lasetcations, Elgn, constroctlon, fiting nnd ececting of engloes and

5 cenis, ipaid. lers for mdel stenmers, with 44 scale drawings.
TELEPHMONEE AND MICREOPHONES. Making and centE, pustpeid,
nslng slmple forms of t-r-l.-r\-phunru and microphones;, with SIMPLE MECHANICAL WOREING MOBELE IHow to

20 1MMestrations, 20 I:EMHTEEHDII make and use them, lnrrlutll.'n[: pimtionnry englne, loeos
BEMALL ELECTRIC Hl:rn" b make and oee motive, steambont, waterrwheel, ete. Witk 34 [losica-

them, Ineledioe desipn, expmples of small mobors, aod tions. X3 cemis, postpaid,

thelr applleations, speed r.'un!rull-m. starters, fuses, ete. THE BEGINKER'S GUIDE T THE LATHE. An ele-

45 illustrntions. 95 cents, postpabil, meentary Instructbon ok oo terming o wood aod metal,
X-BAYH BIMPLY + The th and prac- By I, Marshnll. 76 pages, T4 [lostratlons, 25 cents,

theal applicatioe of Hadblograpby. 10 Hosirations asd @ Mu..g.l_ﬂ_

pintes. 25 cents. poatpald. GAE AND OIL ENGINES. A practleal handbook on
ETATIC ELECTRICITY. Simple experfiments Im & usfra e

serles of Instroctive aml entertainieg electrieal experi- g:lt::lnlmﬁﬂ.rﬂ::]lgf. I e

ments with simple and inexpemsiv apparaios.  §FitD B STANDARD BCREW THREADS, A Gnile to Standard
o ' |
O MPLE BOTENTIFI EXPERINENTS. How fo per.  Serew Threads and Twiet Drile,  (Small sizes) s
form entertnining apd ostructive experiments with slmple trated. 25 ceots, postipahl
bome-mude apparatus,  With 20 Mostreatlons. 25 cents, STEAM TURBINEE, How to dealem and balld them.
prtpald. A practical Bamdbook for mede] makers. Contents aof
BMALL DYNAMOE AND MOTORE. Hrl-w tn make and Chapiera: 1. General Copslderation, 2. Pressure Devel-
use them, A practleal bamdhook, by F. Powell, Com- o by =n Impinglag Jet; Veloelty and Flow of Hteam
tenmts of Chapters: 1. General f‘nunmguﬂnm 3 Field rongh Ofifees. 1 Method of Deslpning s Steam Tur-
Magmers, 5 Armatares 4. Commuiatora aml  Other Llne, 4, Complets Theslgns for Delaval Steam Tarb]mes:
Detalls, 5 Tables of Windings, 6. How to Build 8  Method of Making Vames; Shrowding. 5. The Theory of
8mnll Mnehine. 7. Teefnl Dntn. #. Testing and He |Ir-'~ Multiple Ztage Turbipes. Fally Dlastrated with detall

ing. T8 pages, fully Olusteated with dersll drawings deawings and tables. 25 eents, postpald.

5% cente, poatpald, MECHANICAL DRAWING, almply explaned, s of
MODET, BOILER MANING, Contsin= full instraciions Inrtrimenis, reading and seiting oot drawlngs, leking 1=

for de=igning aml making medlel =tatlenare, marine and ardl fulehing, drawings for reprodoction, lettering,. wi.h

Toeomentive bodlers.  Fully Muostrated with orlginal work- 44 Muatrations. 28 cents, postpeid.

g Arswings, 35 comis, poatpail, ACETYLENE GAS. How to !Ill.h.c amd mee it, A prae-
MODEL BETEAMER BUILDING A practien]l hinmdbook Tieal bhandbook on the oees of Aepfvilepe Gas. saliahie

on the design and comstroetlon of model stenmer hulls, apparaine for [ts erntlon, hints mpd fAttlog p, efe.

and Gilings, with 20 scale drawlngs. 20 cents, postpaid. i Mlustratlons. 25 cents, postpadd
Beed sour order 4o

Popular Mechanics 225 Washington St. Chicago

Plecse Wention Popular Weochondos
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$20 to $35

At home or traveling, all or spare time,

L ]

Ko Fake, Humbupr or Toy
Bohawme, Costs nothing to Ie-
veslignte. Writa T

I Turned Out §301.27 worth ﬂ[Elﬂlﬂ
Crawford wrltes, made £7.00 Arst day, .0

and do HkEewiss,

141

and Expenses

WEEHKLY

Easily learned
NO EXPERIENCE REQUIRED

i e [

ng In two weeks, writes M. L. Bmith, of Pa. {used small outil). Hev. Geo. P,
. 8, Mills, & tarmar, writes, can mIJEnan .00 & day l.-l.ar.IuE; Thos. Farkar,
sthool teneher, 21 yoars, writes, *1 made 85050 profit one day, #8585 aoother,” E

undreds of others mak money=—go Fi

LET US START YOU .50 piiing o soling pror- GRAY'S NEW LINE OF GUAR:

ANTEED PLATING MACHINES. Unequaled forp

plats, Warrnoted. Mo experience required. Wa do plating

only practical outfite, inciadin

(oarpnteed. WE TEACH YOU the arl, farmdsh reclpes, fo

new immersian B Ensy, Latest mobhod,

EJIL'InuI:. m“tnluhclm re £io Lo 530 worlh of goods.
2R -4 ] [

MA ’ mﬁm Every fumily

DA, B mﬁ%ﬁ ﬁ‘iﬂi mmjammraﬂ faa

vass. Duramanis havea all ths work

s
ARE AN OLD ESTAB
customers have the benefit of our ex

walchas,

gaLraal
nll toods, lathes and matericls, AN slzes complobs,
rrzla

and 1
Liooils dtpﬁed in melted metal, tak
ua

ey aando, "oople being it
wa,a.ndnnllultnrltnfalhurwnrh:inra small por eent, Haplating Is homest and timaga. ©
ISHED FIRM. Been in IJ-!J-'II“IJ-EH“ uﬂ“ o LR
perience, 80 ure {8 next to impos

ee an. HRaader, hera 1a acga.nna of & 1ifatime to goin huﬂnﬁﬂpl"‘ur

e time ta

awa]:rﬂat;glewum. beycies, all motal goods, Heavy
WPk, ve rs B nee.  Manufasture the
iy for work when recelved.
FREE. THE ROYAL, Prof. Oray's
el out instantly with fne,

rade secrets

Qulck. Ensy.
ul plate, ready to dallver. Thick plibte evary fme, ranteed § 10 'Iw A boy plates from oo
dail N Hshing, ECCS - i
o itating, priadheg ur clecrcey nerameary

g lnstead of buFlng
have goods nosding ;!Ill.'lrl?t:Ci ‘r?n will not need to can=

Ton can hire bovs cheap to do r plat the Sama
ars dall . WE
¥ears, Caplead 000,000,080, Hnow what |s ulredd. Char

WE ARE REES SIBLE and
I[. WE BTART YOU. MNow is

i meney. COALL OR WERITE TODAY, Our new plan. Samples of plating, vestimonials and circulars.
FREE. Don't walt. Send us your address anywny.  GRAY & CO., Plaling Works, 885 Gray BElp,, Cincimneii, Ohio

AMERICAN MAGAZINES IN CANADA.—Ahout n year
oge the Casodian government raleed the pesiage rate on
Amprlcan perbodicnls to an extent which foreed mosp pob-
lislkera to advonce ihelr sabascription rates & cembs o year
fo readers im that countey.  This wos domp to plve the
pubillsbers In England a posliive advantage, of which they
were not Alow e take sdvantage. The role, bowever,
proved  very  angopalar o e (honsands of readers wiho
coild pob get what they waoded In the Engllsh Joerpals,
and o Caondinn cewsdenlers who ddnd thely buslness greatl
fenpaired.  The Cansdlan Bookseller ond Mewsngent, a Fend-
log organ of tho trade, anys;

“The fovers which Brlth paldishees ate recelving wmler

the new cheap guostnl rates opon Beltlsh peslidienls, ofe.,
geat it Conoida, B oot on alopeiher unmilsed Blessing.
Frifigh pablighers are repolelng ot the chonge pud  thelr
exporid Lo (hE countey are sold o bhove Inerensed 14E per
eent, 10 woulil make ns all Teel pleassd to think of the
inererseid sdvantage thos affofdal oor KEn Im thig olil landd

wern 1t not theat the nffolr ba#g sompe of ke chamcteslsiles
of & boomermeme and 2 calklng & efy among thi hews-
dezbers and booksellers of Capmila, who begin fa =es ihat
the long emil of the stick b= the one they are corryiog,
Rrltlsh pehlishers seeicg & large fnerepse in their aab-
weriplion® lo Capadas kove comcloded thot o would be o n
paying peopealiboil 16 establlsl suhseripelon ogenis on the
gpof.  Apgents of this clpss gesd (helr subscriptioee dieect
ta the heed oficr amid the puldieatlons are sent to sob-
igerfbess direct throagh the mall. Cheap postal rales make
thizs possible aml the Capsllan newsdealers  amdl bool:
gellers, whie arfe the Beai 0ited  eooeerns for Eomdlioe
snheeriptions en bloe. arfe dope oug of the haslness entlrely.
The sting of the bosiness s io the @afl. IF 1T wers slmply
A aqnestion of competition and the pewsdenlers apd  GBook-
pallerds were loslng only what boslness they  eould not
oblaln againsl fale competifion theen would ot be moch
complaint to make, Wit that B Jit what 18 not the csse.
The chenp poatal rales epjors] by Britieh publishers are
rendered] possible by (he payment of Beavy mnll suhallies,
coming from  the pockets of Canadian 1l:|.|hli|'E'TF. Tha
pewelenleee  and bBooksellers ns a0 body conlelbute thele
thare (o the sgbsidles apd If figured out 1t woold be found
to be mobe thao & neglliglble goantity. It 18 qulte emongh

In fact to indke the newsdeslers amd booksellera feel that
ther aré pot Fecelvibg Justice. They npre parlng for the
ndvantapes which ennble thelr British fricmds to take away
thedr business and o thom & permapent Dejory,

“That ostnhlishment of (Fade preforeissa and dlsabiitles
of all kimds makes 1§ npecessary that ol comditions he
changed and In the process of change Asmeone i8] AEler
a lempeenry diacombiore. A well devlsed trnde prelenence,
hinweyer, should  Iovolve the minimom of finaoelel  dis-
tarbnnee amd injury io these whe are unforiuninte ensagh
t b ihe zaffereces, amd i sbonld, above ail things, b =0
arcapged If posalble that whatever In.ll.rlir i Imfieted will
I= gl Eemiporaey ol medl,  The change fn fhe poalal awa
works owl resulls which ace ooniracy to these and other
capomE of ecopomle Seeal nlieration®. The dissdvantnge is
lervlly centered wpom ome body—ile Conmdlon newsdenlers
unid boskscilers—the bueden makes pvery promise of bedng
n contineong and constastly Increasiog ome, sl 11 B to
I barne largely by thoee who are providing the means for
nfMenling an econcinde proference o (e wvery pariles wha
TiFn sal Do B Thely competllors,  The fewsdeialers pay o
the hing fum, wonder (he pew srfaopement. the salacbes nand
commissiops of the new army of subecriptlon sgents who
ure olrendy oyerrunping the country amd provide, slso, @
imerenses] profc for the poblisbing honspe whe T waa
pxpeetod wonlid have heem dolng  thelr Canodisn  boslhesa
theongh them instead of the agemia, "™

The atilimle of fhe Canadlan goveroment 8 surprising.
lwimg as it &, o wtep boackwerid., for in thesp days the
tepdeney mml e@art of all progeessive countreled 18 (o pe-
dwer  the postoge ratex and  Incresss  amd  Improve  the
2prwicn,  The Uanadian postal depariment showe o profit
balance pach Feor, hence fhe excieEs of a8 money loss o
bandlng American Journals hpe pot even thnt cxeouse.
The snne, sepslble, business solutlon of the matter wonld
be te ollow Amerlesn pohilsbers to emfer af Canadian
oillees 8 Beeond clEss matier, to b dteEiBned fRom (here
uniler the same rafes a8 now Bl hy Cansdlan papers.
This would fn fnen permit the dlstriheting news compandes
&l the newsdealsrs 0 remall at pound rotes. sl while
the pabkligherz oo this =slde would be paring dooble pound
:I'ntnl. it wonld be nothing Hke the oooecesssry burden new
mpsd.

Please Mention Populor Meohanios



142 POPULAR MECHANICE ADVERTISING SECTION

A YEAR INTHE
REAL ESTATE
BUSINESS.

y willl femch wedar By mall ih
1 faiad Hosiness and aggsilng s
ST AL BE
1l e rmabien o
SEEEALIVEE RPE T
[ empilal. Ex
are oy hile piroperiy o hamlis Lhas sny rasr eediBulson
% - world A Thoroogh Cosmnmeereinl Law Uourse
Frea to ecnch Reproscooraibye, Weoide fur 6 pag ¥

THE CROSS COMPANY, 1240 Heaper HFI'H.‘H-.--'E Hl—l.:-lli.i". !J-.I-.

d
Fi

BUILD YOUR OWN

FIRELESS COOKER

aod save two-thirds the ecst., Send age dollar Tor workin
mu 1or privetlcal fireleas cooker, 115t of matarlals meeded an
i it yourself, Simple, ensy, lppxpenszive, (oly ondiserey
tools regpuired and you probaldy have most of materials on
hand, éﬂﬂﬂ 21200 And get plans by ratorm mall. Midland
Mig. Co., 710 Unten Trust Bul , Diptradit, Mich.

Getthis Free Book ﬂ
Telllng How Oihers Made 3
$1400.00 £ |5y
Profit o < G

ook MARINE *Tundy Floes'

it Comventlons, Bate Fajrs, Hace
Traskes, Parks, Pienios sml Hisors ail
fiver The world with *Empirs™ Cnnily
wn Machinm, Presldential Tear |2
Just the thne.  nly small apace needed
Tear &by placo people mest, Mo Experi-
anch pecesary — sy 8 For 1tself In & few
anye,  Write boday fof ek sbowlng
what otherd aredaing wifk i

Empire candy Floss
hMachines
Blnrg mt omee. Work omly parlaf
e, Quickly makes w JIEEls ordinary Py
BOEAF Ll Camdy Floss Bllng big paccugres
ol el entleing Fweeimnees. s i sight.
Frofite vory lafre. Will Py Fou to
WHILE Linluy Tor Hook 16

Emuclr: Candy Floss Machime

When You Want Anything and
Don't Know Where to Find It,
Write Popular Mechanics.

BUILD A BOAT

We mannfarturs knock-dows feames aed patleEiss foF l=onta
of nll ¢lnssee. . We nkan Bkl Tt pleted bets and Bieikl thena
from the same paiterss and feames which we sell von—s
poadtive gnaranbes thet oor franses and peiterns nes nheclately
porrect.  You cam balkd nlaunch for #2500 thet yon could not
boy completed Sor §20 00, and you wiil enjoy the work,

Da a0l fnil to iovestigate cor propositiom if you iotend
to build & Bowt er boy one completed, hogs wnd
information free. Write today.

DeFOE BOAT & MOTOR WORKS

Practical
Mechanical Books

2o5c Per EuH

ELECTRICAL CIBCOUITS AND DIAGHAME. DLelng
@ welegtbon of origkial  ep-lo-date and  practiceal  dla-
grame for Instolling wouonelators, alarims, Dells, @l
tele gas lighting, telepliones, elecitic power light nod
wirlmg  cliteairs, ndiection coils, gas englne Igaliers,
dyummos  and modors, arimsatbare windivgs. Dy N, H.
Hehipelder. 55 cenis, postpeid.

ELECIRIC BELLS AN ALABMSE, How to Imnstall
Pleeiie, By N, H, BEclinelider.  nelodlng baiterles, swire
Al wheing, chiecolrs,  pushes, Dekls, bDorglar  alapins,
lgh and low waler alocios, fFe alorans, thermosiais,
nnnuecisiors, and the boeating and remedying of fouli=
Wilth 58 orlginnl dlagrams, 25 cemnts, postpald.

MODEEN PHIMAHY BATTEHRIEB. Thelr construe
e, e Al mpinteEpanse,  iaeluding  bacterles  for
telephoaned, telegisphs, molops,  eleciele Uglts,  Sidue-
thon eoll2, aml foF all expeclmental work, Hy N, H.
Schnelder, ™ poges, 55 Dlusteations, The BE and
latest Amerbean houk on the subject. 25 cents, post-
i,

: ELECTRICITY. The stmly of, &mil ks laws Tor Y-
pinners, comprislng the laws of elecicic cdrrent gen-
eration and ldow, Ohm's Inw, galvonism, mwagnetl=m,
Imduetlon, principles of dyvoomes amd motors, wirloe.
with explanations of slmple methemotice o= applied
to eleciijeal caleulations, By N, . Hebnelder.  WiIEh
8% origlval Hluetratbons and G tables, 25 ¢eals, post-
kil
I EXPERIMENTING WITH INDUCTION COILE. II.
B. MNorrle, authaor of “Isdoetlon Colls ond Codl Mok
Ing." A bEoel Inareieetive 1tcle book, foll of proccicenl
nnd Interesting espesinents, fully explaiodd In plaka
Inmguoge with numepous hintd aml saggestions Tof even-
ing  entertnlnments, Arrapged  uwmler  tlee  Tollowing
leadings:  Intesdoction; The Hanldling of Rubmbor®
Coll;  Experlments  with  Sparks;  Effectz in the
Vocunim: Indwction and Wireless Telegraply. Wlith
W ooclginal Mestrations, [In the press,] 25 cents,
ot s Bl

ECTRIC GAE LIGHTING, How i insiall alecirle
gi= lgnlting nppacaius. ineluding the jump spark aml
mulgiple systems for all parposes. Also the cabe aml
sebectinn of salintde batterbe=, wirlng ond repaics. Dy
H., B. Norrle. 10l pages, 7 lllustratlons, poper. 23
CEnE, s el

HE LOCOMOTIVE, simply expnlainsd. & frst In-
tremlgedion to the 2tudey of the losomative ereine, thelr
desipnd, coBslFicibon and efecthom, with & 8hofp cata-
chism, nnd 56 fllustrations 3 conts, posipsil,

WoeODWORKE JOINTH., IHow o make apl whets to
mee  them: ipeluding  mortlse amd e é"i"“" Iap
vint, dovetal]l Jjodmts, gloe folnt= aml pearfing Jolnt=.
¥1th & chapter «on clrealar woodwork, ceviesd ol
enlafgel edition, 100 pages, 1TH llestrations, 25 ormis,
posEgnid,

DEY BATTERIES. A practieal haodbwk oo the
ilesigning, dillng and dnishing of dey hatteries, with
tables, for aaofomohibe=, gne enploe, medleal asd ol
wark, eleetric bells, alsrme, teleplones, experimsnts,
and all parposes reguirisg a fArsc-rate hattery.  Folly
illustrated with 40 origimal drawlngs, 25 ocents, [eEi-
g i,

EMALL ELECTRICAL MEABURING INETREU-
MEMTE, iescriting the maklng and wsing of the if
ferent instruments, fully illustroted. 25 comts, post-
e,

METAL WOREING TOOLS AND THEIR UBER A
Mandbook foF Young  FEnglieerda  and  Apprentlees,
Slewn how (0 nee plinple toalz reqgilred In metnl work-
inr mml modsl moekiog. usteated. 25 cents, post-
e Bl

DIAGEAM OF CORLISE ENOGINE. A larpge engrav-
fng eiving a longhitiadinal sectloh of the Corligs engine
erlinder. shewing  relntive posltlons of the plston,
gtenm valves, exhanst wvalves, and wrist plates whin
cuf-nfT takes place at 1 atroke for each 15 degrees of
LB ITUI ] o [ Wik ol partienlara, Haaol-poila fmil
Fork ahafis,  The cibele explalned.  Wrikt platea sl
ecceptries.  Explanation of feores, ete. mted an
heary paper, =ize 12 in, x 10 Im. 25 cemts. postpald.

IHIIEI‘ ION COILS. A& practenl hamdbook oo the
pematraction ond wee of shork and spork endls,  With 35
Mmsteatlome, 25 pemts, postpald :

Whaerf 5, BAY CITY, MICH.

JOINT WIPIMG. FProctical hints for hegineers In
plambing.  Fnolly illnstratml. 25 ceomis, ek e 11

POPULAR MECHANICS
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FPOFULAER MECHANICS ADVERTISING SEBECOTION

T00 LATE TO CLASSIFY

Ade te appear in fhis section in June fsaue will he rescived
a& lade as May b Ads fe be placed wnder desirgd cloesifed
heid mest racel this afiee wof lader than May I8f,

HET YR mAS AMND ELECTHIC FIXTURES at whioles
salg prices, and sove g money,  Pot them up yourself
Akl Bave MEOCE maney—IUs ensy. O gel your kocal gas
fiiter or electplelan o ?III themi up for yoi, aml &5l aave
g EnHey, Wrile ToFr ouf caltaliggie  dheels gl #ee,
Hiate whether you wanl gas only, of combiontion goa and
pleetrie fixtores. Weslern Chamlelior Co., 5ail Order De-
poartmsent, 10 West Loke #1., Chlesgo.

EXCEFTIONAL OPMORBTUNITY for epecpetie solleitors
withh gelr amil selling power,  Arilele alsoluitely new  and
imtaniesl. Tremeodoids seller, Everylonly b= 1T #howi.
e to 2 oprofi each ssbe.  Virgin fiebl awalte hustlers
everywhers.  Wrlte today.  Sanitax Co., Z56G0 Wabash Ave.,
Chicagy

Fiili #aLE, UCHEAP_Engines, Loedlers, punips, Leaters,
iy eompressorE, Dlowerd, foods, Jaamlsy  machinery.  From
par bargnin M=t you con papply your wanls oo matter what
they are. A, L. Doweon, 4% 5. Jeferson 5t Chlengo,

ANYHOIY UAN MARKE GOOD CUTE with my shople
gl atehing process: price, §1; speclmens and partleolars
fog mlaimje. T, M. Bay, ]!llx M. "|"| 5II-||T|'|]| Inidd.
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INVESTMENT BRONDE—Umencumisred Bealils buoslness
property,  Amcainis of S1WLM or multiples thersol paying
divklends 2 per cont quarterly.  ther good imvestments
webting 10 per cent yearly. {ulrn:':: e Invlteil, Jolio-
o Investment Securlties  Cog, wl-Inlelligeucer  Bhlg.,
Beatdle, 1. 3. AL

HEATTLE BUSINESE EXCHANGE., High-grade poslibons
B e e, fiosl]l Tisslesess  eonivecliomnE  mapde, Laotierps  pm-
BWiered, ]'Il'-'uﬂl]urlllll:uﬂ mude. 25206 0 Fost-Intellipencer
Aldy.. Seattle, U. 8 A,

FATENT POt SALE—Engine coupled direct to rear axie
of gulomobile:.  No gearing, lght, simple, reversible, start
pny posithm.  Law cost (o manufastore, Jesse Wentler-
Turd, Brailfoeil=sville, Ky,

BIEIINGE EXUISERRING course I Inteenatinsal Corre-

Bpondimer Helbools 10 exclange for forting gomlbs  Gpso-
i Il ||-CI'|lf-|lFI:'«|l||.._ I.. B. UCimway,. Hull, I

AMAZON  TENT, TxlZ, Hkox,, slightly  oeed,  £85.04,
Merville Haven, Lo Porde Citr, lown,

I WILL BELI, YOU casting= ar foished parts with Bloe-
pElntE aml instroeticas o baild morine engines 14 te 30
g, Bpecisl prices for large lots fo onyone desiring to
mnke ihis n business. American Gnsallng  Mator Do,
BEalibwinsville, N. ¥.

SO by n onew Westlngbonse 1T Ew., fyps 8, 1Z5-
vole, 1,195 . p. m. compoand wound D, 4, dynsme, slaie
pelishied switehboawd, slide rFalla and pulley, Guarantesd
rllrlll:-v {-ﬂll'li'l'li i every pespecd, A O Seriboer, Glovers-
ville, N, ¥,

BIYVENIE POST CAL U'h. }r|:‘1." J'.'.l.":llli_l. tyve pust enrds
glvelm with 6 enos, sobsceiptlon agp ZH to Inrgest, olilest
lod-page monihly on =lamps aml colns, post carils, carios,
relles sl minecnls.  Phil. West, Superbor. Neb.

FibH SALE—Twa borgoims: Bxl0 camern sl oulll, goml
s new; doable barre]l shotgun, cheap at $5  Thoibos Godwd,
Itr!u;lllull, hlll

TRIRETRUCTION,, Monngement mmi Core of Molop
Cyeber,”” a mew baklet, valuahle to omy rhiber, Indbspen-
palile to the Dbeginser, glveds pointers o T prospeecrive
buger dlint will =ave hlm dollars when pelecting o Motor
Pyl Bent prepabl for 20c sllver or ebwmops. Advanos
HBaled oo, Hi. Paul, Mino.

CHIFRING AUTOMATIC

elhiange dpeed palley™ for matop
pyeles.  Antomatleally redoces pesr for bille apd  samd,
Flta all moetors.  Deawings ond  prices.  Address Advaoes
Sales Co,, 21, Faal, Moo,

CAMERAZ, One Koromo PPetin, SLx4%, new, cost E10;
2 Mate hidders, 82 1 dlm poek ndepter, $1; 1 felescope
metal tripodl. £3.00: 1 plate washer, $1.00,  One Premeo,
4xh, cont E220¢ 4 plate elders, 84 1 film pack adapter,
$1; 1 portcaft attochment, A0 1 ealapging  attachmsent,

CFiE BALE OR TRADE—Complets deafisman’s courses In
I. . B, Four gears flme. Cheape  Fred Pattersom, 557
Gales Bt Columbus, Olide

ElG FROFITE #alling Gre-Solvent In factorles ond bouse-
Bold=; imstontly removes grense, grime. paint, eie, from
hande; prevenis chopplng; new enlorped cans; sample freo.
Welte 1Tty Company, G830 W, Foriy-fourith B, New
Yark.

ALENTH AND HALESMAN WANTED at omee, T i -
proved speclalty Do satomebile=, BRI weskly, WEILe Eo-
day, AA Dept., W W, Wond, [Telera, Ark.

GLARS—Hew 1o make etehings anil engeavings on; bow
to col glass with a2cisols: bBow ta delll: bow 0 make
anells for weltkng on; bow (o peeveal glass from crack-

r-.g. hrm.'r {0 deteet lmltathon dlamomls. All sx formulas
for 25, =ilver. George [o Cook, Dept. TL Alllfosd, Mlnss.
RUBBER STAMDPE—How o make st hoonse, Blmple,

ey amd ehenp,

Omly 25, edlver.
I1, BHlford, Blnss.

George L Cook, Dept.

COPFYING I"AD—For making over 00 eco
amtl coprviog or corbon paper.  1Both forma
dvpnrge [ Unok, Ihept. H, Milford, hinsa,

e from  ode,
8 20¢, sllver.

hoe; 6 travs, $1.60. Either or Bl oorfis for ones-half F1E5—AUTOMOBILE with toopsan, complete with Tx.

codt.  Address J. F. Mecklem, Son Josse, Cal, cepilon of engine. Jos, Thomas, Newnrk, IDhel.
WANTED—Salesman  Tor  special hand  anil sutomatic LET U2 BMAKE your tools, l]lte-h_ patent articles and

srrew  macklne work an commissich  foF centesl  agstes. hardwnre specinlties.  Ramel, 442 W. Chleago Ave., Chi-

Geneeal Berew Co., 141 So. Climton 3.,

CUONCHETE BEAILEOAD TIE, Conadinn patemti. fof eale
of wil exchange for sulishle satomohile.  Address J. H.
Hasley, lowa Falls, Iowa.

GAROLINE ENGINER, nearly oew, thoroaghly  peballt
and pepalnted: 1 4-00ds, 1 G-00ds (ivpe Ad, E 4%-0lds,
S-0Nls 4 G-Alamios  (latest), 1 S4-Fairhanks-AMorse, & -
Welwrs (ooe mewd, 1 5-Watkies, 1 -Watking, 1 4-Pleres,
1 G-Ilntopatlrol IMarvester Coe ALl BaEgains,  Bevaral @8
low ne 70 to £80.  Erackett, Shaw & Lunt Co., 47 Haver-
Lkl #=+t,, BEostoo,

STEAM HUNABOUT, 10 hjp.,
evanditbon, R1205,
|.I.I'-ll:|‘HIII|HH|I.-':I.I| e emgine, E50,

MONEY BACK if Will's Spot Sonp folle o cemaove

fease Bpots from clothieg.  20e. W, Po WILL, deosrgriewn,
i {Apente wrritle nse,)

FOR BALE—Fine motoreyele,
tak #t.. Chiengu.

BALE OH THADE—ear amd Wiy for sbeam roadater,
Fromelh barn, S-4-hp. #team Doller and engloe for lnunch
ar earclape, Wanl lnthe-shaper aod camplog oatft £33,
Albsert Morel, Woleotivllle, I

Filt HSALE—{rment fenee post machines,
T, Loy Maore! & O, Woleodrville, Ind,

81X DOLLARS PER 100 paid for maillng or distribot-
ting clrealars, Bteady work., DPoartlenlnrs 4 cents. R, F.
Eingpon Cn., Newilon, [ows.

AGENTS—HERE 12 A CORKER: {mly peoeake griddle
in world that bekes sgoore ealoes, toens [hem, lakes o

each time: 100 per cemt peofit.  Canton Grlddle ., Can-
i, (.

KEHOSENE WILL CIPE‘.E.I.TH' GIE Il-l:lill:b! emjlne 1
MDEM with an Idesd ];. ‘1

-LI--FI-rhI.' HE.ELM

Chibeago.

keraseng harner, excellent
Tawenmirrey, BRI, 4{rasollne Fomabong, with
Jiohim X, Breslpwsky, Faesale,

cleap, O, £, Dates, 281

Warranted,

CAED.

DEST PATENT oo earth for sale.  Best of ressons for
rll.'llr.-l.ng'. Aildress, wiih stomp, W. A. Dromeosid, Selllng,
kls.

INVELOPES HEADED, fifty cents per hondred, past-
podd.  Guy (lmsted, 'Hmﬂ:l_m Eow, Neb.

TODDY HEMINARY POH BOYS.  An LWeal Home Hebool
near Chlespo,  OiHh year.  Nohle HIL - Prisclpal, Woosd-
whordk, TH.

WILL EXCHANGE n new $7.00 Dons “TipTog' Dupl-
cator for meial frpe.  Deseribe what yon have b exchange.
Adilreas Miler, of Alexandrla Bawy, N, "t.

BUILD IT YU'UBSELF end save over GO per eemt. tur
hleeprints wlih lestroetlons tell bow do Bodld a four-exl.
0 to 50 hp, gasoline englee,  Send ome dellar for comms
Mete set of prints,.  H. Beathers, T6 Sa 4084, Chicago,

FOH SALE—~Wire nnd skt fepee loom.  Cap., S0 fert
per oy, Address F. B, Moss, Crichton, Ala.

OME TURE of Gartslde's lrom  Bmst Sapp will remors
B irom-Fist and ok spols the slze of a diime. Whebe o
apents, moiled for 2. Agents wented,  Garisbde’s Irom
Hust Hoap Co., HE0 Lancaster Ave,, Philadelphin, Pa.

TEN M. . double weylinder  gasollpe  englne, $S000,
AL E. B., 011 (uarrbes St., Charleston, W. V.

BOOES—THoew &0 Train Anlmals, 10 Trieks With Cards.

: Wizard®s Apnunl, 25c¢: Modern Toymalker, 1le:; Coms
Unvedled, 25c; Codn and Stsmp Gulde, 250; The
Your Life Revealed, Z6hc, 0O, K, Pub, U,

juring
Mystery of
Twecatur, 111,
BACHINIETH, TOOL AND IME MAKEHS—Wouald yon
like ®o have yonrP woFk oome from  he ]|||r|I|-I|1I'|ﬁ: hatls

belght?  IF a0, #end 6 two-cent slamps for saople of
Hieel Dright.," Skop apents wamted. Siee]l Bright Co.,
Gemeva, N Y.

WIRELESE TELEGRAPHY—New delector. guacambeed
to recelve messages from e hondreds of m BWHY.
Qimple and cosily adjosted. Will not boren ont nor lose
its seoitiveness. Price, 50 cents, peepald. (Mo stsmpe)
PF. 0. Box 448, New Orlesns, Li.

Fleass Meniion Populer MWechenior
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WIRELESS TELEGHAPHY—How to eonsiroct and ap-
Erle & wireless sintlon & howme, N @Xpeeldnce necosanry.
Price, G conts,  (No dlaimpe} P, 0 Box 445, New Or-
brums, La.

FOBR SALE—Compleds felephone cogioeering conurse I, 4,
H. ot STLO0.  Cheap for enshe. K M. Carle, 3G Mesd
Bi,, Homeeville, blaes,.

A BARGAIN—A 1M manbel high-gesdo Thor motorey el
(=t pe-oummoeded aeal B diesl-cleed copdition] and  comlds
nufion leptber apholstéred shle car.  WHl sell foF  cni-

holf vrigionl post.  Write guicie. 4. B, Porter, La Solle,
118,

FH HALE CHEAP—'{hieage™  iypewriter; elesirie
neatos ) #pirk coll; carburager. . B, Hates, 281 Oak He,
Clilziga,

BFEIIAL COILR FOR WIRELESE TELEGREAFHY., S¢c
of Pwolve TlEepeints, glving cmanplete deslgn of fonr sbaea

of highi-ienslon Induetton oulls for foeed elrcolt=s Price,
SO0, W, L Gpdz, N Gia N, Fulion Ave., Delthrne,
ALl

HALE AXD TERAIFE-—Sbopmoker™s sewling machine, k. B
uniform sl soplt, Colt'= platal. Want sotemafic sbalgom
oF sl oer. o, W. Allen, Tremion, M,

ADVERTISING SECTION

WIE WILL START YOU I¥ THE MAIL ORDER RIUCEI-
NEsH oo consignment. Mo capltal tbed op o stoek.  Dlgnd-
Bl hoeorable smid peafltalibe,  Beeomse Independent by oar
degirakla r]nl'l- Bmablizt Tease,  Gihioe M&El Order Enpply 4a,,
Box 613, Deplh, K, Colambas, Ohie.

PlACTIHAL FORMULAS, IJll: r-||| Jmg flubl, iypewrlicr
Fiblhs, CaRFDn poper, |.'||||I.n,_-r Fiamps, champngm:, clgar-
tulaceo Bavors, ecorlng ook, ill'lul:l.'a"ﬂ rallers,  Friction
mantetwes, hndtatbon gobd, dmdtation sllver, fmltothn  gobd
Jeaf, bodtation  dinmonds, dOermon e ldver, wbhldte  Enetsl,
peEwier, Hhe each. Formulas fa Lawmlen siecl, coment bros,
tovghben  stesl, regiore Dural =0eel, weld east 2teel, pe-
sharpen files, glunss etching, Jeweler's imvisibbe sement, 2oe
pieh. Parks & Co,, UChem., 4k SR Lo Halle Si., Chl-
R,

CYCLONE MAGAZINE CAMEBRA and oot for menee-
cyel englne cssiliag=.  Inigidee 44, H, Eildy, LR Hih Ave,
ock R=lnnd, I11L

NEW PHOUESS REAZING COAMPOLUND, e
£1.3% By niall, 15c estra. Wikh ddrectlons ainl gearantes.
Cummdngs Compoonml Co, 350 Avery Ave., Detroit, Mok,

LIGIT THOoMAR TOURING CAR for sale.  Deimchable

fonmran,  Uar b gos |~:\-|||:_|i_|:I|3|.'|__.'|.. L, Cain, dutario, Tedd,

I.'II:J"- I"l."ﬂ.r l LE=E, Model, self-Geking, Gxid-lach, Sey.
eral Fonts job fype. Eesd ewiter. Al prectloally new.
Denrpe H. 1ivin, Foalrchages, Pa,

Filt BALE-—Formula for the jeakiie of bluepelat |lr|:|H.'|:
and Do fo uee §6 Price, lbe. & AL Power, i,
Woonder, (Hidm

WE CAN FUHNISH aoy port pertoiolng 4o the Aot
Baggry." Ellminmis fhe apnecesssey {n’.dlh. Ly hellding 3t
yourself, H. Heotheps, T 461 Conrt, ChEcago,

CUTEE DR FARTERER will Wk sby dodr sedubely,
B iltachel o ene dalonwte, Fa.luplv- HO[
ill wyery localliy. T, Higehon, S5

Ca
Apents waiited
wall Lenox Ave., Now York

Sl

ELECTHIC GOOE, Send stamp for cotoleges.  Klee-
trical IHetlomary, 224 poages, folly Indexed, seni for 2
dimass, well wrappssl and  esent 1o envelopme, Fattensan

Eleetrie Oo, B &3 81, Teleds, Ghie
2 A WEEEK

iya &% gohl Mled waleh om Uae pay-
mesnia,  For clrculprs aml prios lisg address Binner Jewoley
o, Hoex TG, B Leoulis, Mo,
MWANTEID-=A1l pereons sufleriog (Fom plles o o= my
mala.  Priee, 20 oeots, silver.  Junes A FlEgerabl
Box 1L, Rewo, Ps., [, 8 A.

COHOE 180T COLUMBLA MOTORCYCLE for sale of trade,
Fepd Hillman, Lytten, lowa,

DOMPUTING FORME for caleoloting faxes and ke
charped. Haplkl and aecornte. Priee, $25k Seml for
clreular with testimoninls. B, H. Mertie, Santn Croe,
Linl.

Filk BSALE—1% gtatlonary gusoline engloe, alrs
couled, prericet :r|.1n.11 |: comilltlsn, eomplets, S22 Axel

Nelsom, 124 Denslow 8i., St Paal, Aino,

TEF YOI7 S8HIP GOolE ABROADNY  Merchomillse anil ex-
press mEttes shipped to &0 che wworll,  Hpeeclal facllinies
for shipplng aatemobiles. Liwest fales I coRforfmily with
best secviee.  The eourtedy itrial sklpment solledied.
Pusanges ko, Wm, L. EKlaock, 6t Exchange #t., Duof-
fule, N. ¥,

THIR 1% THE LIMIT. New slverploting proeess {Erom
Hermanyi. No moroary, o ebectrlelty, no machisecy. I
criginully =sld this for §1. Dieecthons i erman and Hoe
glish.  Also book of 100 Fermulae aoil Trade Secrets (pelae,
afe doblary, 18 peinted oo beak. Semi-plastie gold aml sil-
vor platlng paste; foll directloms. Do yow wont ndidress
af Arm wha will make you 1 oz, 250015 phodos of yoar-
self for O%e,  Walch thl= ad, 1t will Safoeest yom. Al
abewn this montl 10e.  Paunl B Janke, Twept, I Theaber
n Noveliles, Mt. Carmel, JLL

WHAT? OUT OF WORK? If only working Lalf thnse
ar muﬂr{ﬁ Téme ihan $2.00 per day address with steoop.
n

Wm. J. 1t, Beyr Cliy. Mlch. .

BOOKE, "Hew to Make n Chemieal Rectifier,”” 25 vents,
gliver. Tarlor Electrie & MEOE. Uo., 2004 Jay &b, Aldbany,
M. Y.

FioR BALE-—S0 bp. Ee2fed bt ouasesd  donhle opesed
motor, complete exeept  chenlatiog  pamp, at & hargain
price.  Wrlte Henry J. Wegner, Ashtos, LL

ASEND FOR BOEOE eostalning fuoll fnstrmetion how Lo

phlver mierors, sllver ]tlulq.' and bow to make “leak Not®
tire eolothn that will make any “BIEe" e panelores
proof, and elghi more arés smd scerets, ANl foe Zhe  Ad
dress  Mapager, Do GB) W. Jeffersom 8., Bpelogficld.
Ohde,

CORLIEA ENGINES, 10 to 24dnch cylnders, st
. Warrnnted. 111 Haverhill Bi., Bostono, hlnss.

half

liest sver!
-

MONEY IN ELECTHICITY., Are you lwierested i the

elmly of Elecirlcity, LBepdl stpmps Tar clieaknes, ) Wi,
sl oompel=ing ten leading fopdoiiments, $4.000  Tunkor
wet, seven  metramoents, 4000 Limstbed offer. Falueep

Elycielsl Instroment Lo, ".l'l:l!.']lll.ml.ll-||ll.|ln, l'll:__ _
INVENTURSE Ioklng for portles 10 mebufoeture  or

finabie Thely Inventions, semdd copy o panr paient b fh
Imifustrinl Miows ]mrw.ll. Frhaen, . ¥,

FOR BALE—0me 18dnck Delton waterwleel, complets,
witle pobomatie governor,  Cleap,  Pacihe Blecirio Con-
pepy, Port Townsend, Wash.

ARCHITECTURAL: mechanical and #Focineal
ghven prompt attentbm st ressonsble maties,

rafting
Hioaner 1 neslle,

Lhassnbmie, Tl . . ._ .

FOl HALL OL lll:.'l.J.IE—J.l.'.l.r 1rl:-:||1.H.I||e~H e King,
made by H. N, White; one Lloltnyg Specisl. Boah witl
goand  lenther cazed and as good na wew. Used bot wery

letle WL treade Cor Glyasly or GEY
pimmlnrd make and in geod shape. What lave o e aler
Adldress H. U, Faseler. Cherdkes, Town.

BANNEER ABBORTMENT of poel osbds aply  fik
i K. Pulh, ©o, Decator, 110

FOL SALE—S hype  Ponr-cyobe gasilies waior, cheap. I

sitiieiz,. Migs| e o5

The

A, Meneke, 1001 Kengoeky 86, Quiney, 11l
Wirlkls J.-I::lll YOURSELF, Make oll probrs,  Our Dok
Top i eomplete, Ten cenis.  Lenox Pobe Co,, 396 Lesox

Ave, ""-.l_lu. '!|||I.'l! iy,

BT EPHINT I' VFEH—How to moke aod \'.I'lh:" [FIITe]
16 cents, esin. M, Henesb, 1256 o doilk Coaet, Ohke lll-..".
1L

WANTED—Clivap Orlent buckbanrd.
||Iu.l;||k||;;. R, A, Borion, EHellogg, Tows,

FOR H-.1.|J:|. =Fully pall up $5% I (L H. Mechonienl Draw-
g Conrse.  Cheap for easl, J, H, Johosen, 22 RBaili 8.,
Ashtabula, i,

AUTO TIiHRES—New ¢lincher casings, Exls, EL0; U8Rk,
S0 DD, EIT 00 MOpfly 820, Inoeg iubes, 28935, $4;
Wl SAE0; Huxis, Fop JExdly, FEAS Biogle tule tires,
0 oor # lmgs, Saxdle, §11; Ssxl $1E.0dk Moany aiber sdoes;

Unalk or will teside

Blilppedd privilege of exomination. W, Vanderpool, Spring-
=1, {Ehiis,

AMEBEICAN FHOTOGEAFHAY |5 Che best phofograpbic
mmenaine, Peactical articlos, attractive pletierod, momibly
eash prizes, pletite l.rIII-:.IHIn. £1.00 n year. Thiee ooimibs
priml, 5 cents N . Praprie, 1152 Beaeon Bulliliog,
Boston, Mass,

WaANTHD—Secopd-band rolary or trip well delllivg ma-
clitne.  Capoeliy sbowt #HF feet S-bels to Gdmeh  lore.

With of witleont prwer,
Lag, Arizana,

INVENTORS LOGKING FOHR partios to monefacture ov
flnones  thelr lowentlons, sepd copy of yolr patent with
piamp to the Imdusirial News Boresu. Dthaen, N Y.

IMVENTORE—"Why dom't you bave pour isventlen por-
feeted before applylng for the potent; unless mode Flglsl
woar patent will ba worthiess.  Imilustrinl News Bureai.
liknea, M. ¥,

Fiihk SALE-—Hond«nking BETYH pricting press
foists type, 855, 4. W, Geay, dreenteld, Mass,

MODEL ATHSEHIPS—Complete set of  Blueprings Al
dieetiong for making Inexpensive ond caslly made model
alealiip, This Hitle machlne offers a splemilld opportonity
for simlylng the fascinating peobdem of aerial navigation.
O profonml Ioterest $o the master mecbanje, ar well a=
the Amatear eu:ﬂ-;mpnltr. 'rlee, B0 cents. P Gans, Hox
831, Dillogs, L

Lo Hemspledt, B, 1k B 30, lkong-

ingd A0

Fleades Memtlon Populor Mechanice
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MEM—{0ar =iy wecks' eorrespondemce contse toacl
:é'-fah"ﬁﬂ'f I-:In:vu;:!::llj travalln l::.ule=.1||en; e ifinee ;',-';‘f..rf.';'."
nales; iodtiom I 1 . T
- ausblp iuTae, h]::ll,ll!'.l:l- roms galaty.  Dum Schiool

FOT. SALF—FIve-passenger slde entrance Pope tonelng
mar; jost overhauled; In riect order: bargein sl £455,
Lee MeFarland, Je,, Carredlfom, 111,

FOE BALE-—Hore moboterele engine, cleap,  Spbltdord
coll,  E4ie.  Usidnlshed aliernsior, cheap, ‘iIurhln. WTl
Futnam Ave., Brooklyn, N. ¥,

DEY BATTERIESZ, 2 sente.  Ronew vour old fterics
wEth Acme: packoge, postpald, 15 cents.  Gdareman Mg, Ci,
Coprord, Cal.

OUR 1716 HORBEPFOWER automatic sieam power plants
nre just the I:L'll-hl-: for !'JI.']I-'LII[.", wlEnll |J;| e, model Boais,
eie  The cuenplete plunt ready o ron selis ot £106G0.
Euglne anly, which is reversible aoil l&s ielern val¥iE (-
”'!1". ELHE.  Antometle high pressirte Hosly Boller, ®06,0HK
Wi are now prepnred to make gpeclo]l plants of this pewer
W welgh @l s, for model nlrships. We sl costing
Beis,  whieh inedade oll materinl for the eogices, ot S0
Biweprints, 250, We will make 6o eeider far piircliusers of

vur eoglues any Hitle pecessorios they oy desire. 0, ¥,
Honsen, No. 158 Du Bokss Ave., Elgln, 1M,

EXDLERS RELTS. Ernllessn woviem helite for  mabobs,
ladhes, sunding, polishlsg aoucnabibe fans, ete,  Superior

tir lemther o] joisel oleper. Cutnlogas, L. . dGllmer

Company, Ing., Fhllsdelpbin, Pa.

A BTEEL CAR TICKET HOQLIFERE, fiy, or & Xever-T.ose
1lei'E-JIiIL'mJIIII'-'IIl-tr. 16e.  Eead & Walker, Lipplecott Bldg., Pleili-
plnba

WIRELESE TELEGRAPHY. Carborondmm reenlver, mosk
sensltive on fhe imarket.  Hecebver consisie of alomloum
tebeplhone recelver, ool wine, swlich and carlmoumdum des
tector.  Priee, 1000, Detector alans, E1.55, postpald. S0l
:;lfll:l:ln for  elrenlard,  Interoatbonal  Wereless o, Lbna,

e

PATENT FOlk SALE. Just nlloweid. Ao afilele fn beide
maxin furnitore combldned, shod cabiber, costumer ond slov
lng stnnd. Homething seeded in every bome,  Address Jols
H, Witsom, 1734 Fige BL, Phlladelphia, Pa.

LATEST HAIRCUTTING DEVICE., Alumioum sutemaiic
eoanba, &Wn  Can oot belc moce even than barbers.  Faddge
Aifg. Co, B Betheny, M. X,

PROTECTORS absoluiels [¥ri-
vemk powelarcs and  hlewonis, Lsod  Teeiwesn onter gioe
ond Imner tabe.  Agents wanted, Thirty dors” tcinl. Hend
Tor apalet. Long & Wilssx, aw Pow, Sich,

AUTOMOBILIBTE—OU TR

ST CARDS, Flfteen Falemoini Park and Philadelphia
wlewn, poaipalkl, fen enfs. Clpde & Blgrersioaff, Deene]
Lllg.. ‘.'].IHI'.I-I.'“IHLI-

TIRES—RETRREATr OF REI'ALR TIHEWM yeurself with-
aut pesdaving them Teom the whoel, Kracker Jack Vilsiii-
feer Company, 11107 Eloe St., S Louis, Mo

FOR HALE-—=Tem hp. Oldsmobile aute engine, liorksosaial,

Elngles eylinder, 5-ln, bBore by BU-dE, slroke tlmoer ool
lelllll-:r apark cafl. Biv gowsd wwhtu: arder, £75. A, H.
Beabauer, . Palestine, ©Ohio.

FORMULA for meetal poli=h and directons for increazing
hattery outpof, 25 cenis, sllver, Wm, J, Awpdee, Mo, S5%

dJack=ol Ave.,, Jepsey ChHyp, N I

FOR BALE—NIxT cpmern, Folding: axlemls 18  Inches;
111";'?1" FEG0; for $5000.  Addeess H. J. Honson, Columbns,
u.

FOET CARD COLLECTORE, ATTENTION! Seml 200,
oo, wiml fodm emr blg eluf sl pessive caeds from oll
:\:Il-'l.'r!m:'- wiorll.  Eclip=e Novelty O, Dept. BUi, :Ihu.'hl-::h-;
N, ¥, L|
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MARINE EXGINE, £ bp., with hoa )
Fosloria, o, ! B W t fttinge. Box B8R,

WANTED—Marine: o

e with i
Ml be cheap. W, F, ¢t with or without bont fretings,

fnurer, Fostoria, O,

WANTED—Agenis for a raLqul selling radlzm tube novw-
eliy. (Glows brightly is the dark. Bamiple, 1ic. Hox ML
Faostorin, Ol

CUDCRSE 1IN
Bihos] cheap.

INTERXNATIONAL CORERESPONDENCE
Box bk, Fosatorin, (Hibo,

"-I'AETEI'II—.JLn mpenl or dealer in every Sliy and towm
in ibe United Seated for our Bome Ssfety Fire aod Burglor
Alarm. A safe aod cerfaln means of protection sgalse)
dngs af Hie aml progerty by fioe or thleves, eapeclally ot
nkghit,  Nesded B oevery hoae, heiel, store, faciory nnd
putitie brdldlng,  Sells ot slght, HupHy of elreolors, Foue
mame priated o them, free, Adileess J. AL Blzgs & o,
I 0, Box S5, 412 Main 81, Cioeluootl, .

SGET IN'™ on nor epecial offer of Bolladenng Tlosders
i yoir wee sufferisg with painsg i your back or chest.
Hept postpaid Tor Sie,  Momey ofder of ebninge sceepinldo.
Alsr aur Twentleth Centoey Tooth Hrosbes at S -K
Twentleth Centiry Co., 316 W, 1i%th St Ulibemga, IIL

LADIES!  Sometling oew ond daitnty,  Stamped corsed
COVET pakiein, ola lesson fn “slwidow embrobdery,”™ st .
HStnmps meceplnlde,  Verethesl Novelty o, 810 W. 115ih
sl Chlesgn, LI

WIHELESS TELEGRAPHY. Homethlng new. Wake
yar own dostroment s IHoagrames  amid eoldete  Instoue-
toma for maklng & complete sendiog and pecelving station
melled peeipald fop 50 eoin), This & the poe wililon,
Fevieed aml greatly enlsrged.  The loatroctions folly  de-
arerites the making of o L-ioeh spark imdoetion soil, Twa eon-
tlrely Jdiferent Tipss of wireless rocelvers and all otber
DEEERANY appdpatus. Box 510, Lima, bl

AGENTELearn to make ralsed letter slgme: a ehild
enn lparn thie gri in U5 mimutes; 815 dlably |s being earned
by atlera who hove followed jgeiroctbmes; stop poedilipg:
stop working for others; larm n wimfils art whick will
neake you lndependent for life; 1t cosds g ELGO for foll
jostroctlons,  Wirlle vs wday.  Eastern Post Cord AgEney,
LEZ-GNe W, ISTth S, New York Oy,

RUILD YOUR OWN EXGINE YWe farnieh up-tu-date
deslgns, MWospelnts aml fnstrocclons foF twa, fout or sixs
Lurstpowst mnting gasoline englue for 75 conts, womaliti,
Iy nal eonfoand oor Iu:IL-fun}g work with other eheap
drawings that are bolng solil,  We have had 1 FUArE ey
=rivnee and we are peactheal englueers, draffensen sl
fleskgrners, Moy mefunded If you are Dot satisied.  ¥o.
gloe Drafting Co., Detrolt, Afick,

FOR SALE—=*Fishre" Alnrage batiery chariper. witle ot
matle cni-mal #5phily veed; perfect conilltban; costs 82544,
mew | will sell For EL5.00.  Write, Vietor K. Hawkiocos,
Clebiroe, Ko

HTEAM ENGINE. DBoys. 10 cents for Woeprints  amid

direcilons  Tor making small twe-cyllder engiee.  Blis-
printe witlh direetions for power windisill 90 cenis.  Ruass
minbels wnd lght mochioery. Both 30 cenfs.  (Cofned L,
hing, BHox 374, Tomah, Wis

DRAFTEMEN, DESIGNERS, MACHINIETS!  Bend 1i
el (Btnmpd) for reference gheet, BalE o, containieg 10
valanble tables, constantly used In sbop practla:,  W., D2

Wiishingion Ave., New Yuork.

EXCHANGE--2Y HE. alr coeded motor for dscohaos
und brosder.  Willord Depoy  Avesdale, Buncle, Ind,

BHOTHER-—Accidmtally Lave diseoverod rost that wiill
cigbe Bolh iokseee kablt amld indigestion.  Gladly sead pag-
temlars, O, Stokes. PBox 2830, Mobhawk, Floridp.

FOR SALE-—Pntterng, machines smd (oold, fo mecmfoe-
tare three horss marine epgine: good chamese for maclinise
with small ¢mplinl: gonl reasone for selling;  pacticislhes
Top atompe.  Faox 120, Morjom, Siich,

BARGATN—Anwd  No-domg tn'-e:u-jllum Ik Eaehine,
crnpdete, usel short thms aml o perfect comnlltlon.  Walter
Foeter, MNorwleh, N. ¥,

FUOR BALE O THADE fof antosokile my plent on
wieedless falbook, HHallsfroge, 256 Elm 5t Chicogo.

CAST 1RON Brozieg Ceompoumd, $1a pouml. F. F, G,
Tilem, W, ¥.

WILL TRADE MOTOROYCLE for marlne engloe, Cash
o what. Alssy have 3 bp. moteseyele engine.  H. Ogren,
G Idvielom &t., vare Heommer, Chicago.

I CAN SELL YOUR PROFERTY or hosipes wherever
lti'f.hl:'l: sppl deseription ood priee. 3. Pollett, 2918 Siate,
Chileago, .

Plogge Wendlon Populor Mephanics
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DREAFTSMAN'S REFERENCE TABLES, honmd. Cap mod
maching serews, bolis, mots, faps, drill =izes, wire %Iﬂ.g"h
pipe dimensions, L0e &llver., Address Hox 1483, Pater-
EEHE a wla

FOR SALE—Patent; recent lssue: combinatlon eulinary
sl buent pastry cleaper and scraper.  This deviee has no
equal., FHighly stiractive and dupsble.  Maonafseturlng eost
cme eept engl, Brilllast suecess awalis perchaser of rlght.
Market for millllne anid o sure cepeales,  Oeo, Hogmire,
F1E lows Ave, Jolber, 10,

5,000 PRICELESS RECEIFTE—(By & faomaus selentlsii—
A =logle lHem may be the souboe of your fortune; new
pdition manufnciures fecrets exposed: o momey maker or
gaver for everyhody, mmatewar of professionnl, in the heme,
lnboratory, farm or workshop an Iovaloahle book for any
haslness:  elegantly  Lommd, Inelodicg  fine fountain  pen;
price coly £1.00, Ly mall. Hetlow Supply Co., 600G Fulion
B, Chleago, 1L

1F Y017 HAVE & Geory, Volgtlander, Cooke, Dmlbareyer,
wr Yiess lems of over Sig-inch foces which yoo wish to get
rid of write me.  W. Quackenliaeh, West De Pane, Wis

MAKE S0AP—Shop men, make yoor own sonp, aod eell
I 1o workmewn; big profiis; made cleap) Ingesdicnts aes
cleam; B0 (ool regolired; guatantesd to temove gelme and
grense from ihe hands readily and easily. Here 18 & good
ehanep for yom by uslog & lttle of your spore time; oo
falke: thiz iz my owns soap, Formnln ool foll worklng
direcilong, G0e.  Address Arthar Croshy, 708 180 Ave,, Eag
Clakre, Wis,

ALTERNATING AND DIRECT CURRERT MOFTINEHR,
drnoimoe, Doiaght, #&aold  anid I.'l"'|'||1|:I'r"I|. Eugene L H-|'.T1:'I|"T
Eleotric Ci., 14 Columbla Ave., FPhlladelphin, Dept. O

PFHOTO AMATEUR—Coat vour own plates: mwbe Inler-
e#ting aml ecopaimleal; paper amdl Cneyps formuln=; ne-
curney nnd adetnl]l goarantesd; 5 cemts, At oor rlsk. Al
Fhoto Co,, Quiney, 1., Hox did.

GREAT MARTNE CTURIOD—2iar skl fsh, pleked up o
the Pacifle comst; 15 cente npbece, two for 20 cemts, ¢oln
wirll wrapped or stamps: sent prepodd. Leroy O Ldpdsley,
Lock [Rox 2560, Bausalito, Cal.

OUR 160s GLASE FROXNT ig the leader; folds toward
gigering wheel from the sent on mny car.  SGOT Halsisd Si.,
H., B. Ross, Chicago.

COMPLETE RBLUEPRINT for 24.hp, motorercls or
miaFlne eaglne, HF comia) G-lip, oF anto nEaeine cogles, 146,
16-hyp. double opposed, 82005 E5-Aip, 4-cylinder, Eh0ME  ATL
nre high late mmlel motors. H. 8 Hoss, BT Halsted St
Chicago.

HOUDENE BPUZELE (the wonider of
*Flapagam,'" ““Grldlron,'” ““Keys'" oand “Links'" poegles,
1 epch: Whard™s frick «ards, 25¢; rubibwr snakes, 200
hosrmredl snakes, 100 Japanese sglilers, 126 Chao-Gum  jeee-
fome {1t moke= you sneezel. 130 wonderful vase trick, 1%9e;
miagle eodner's (the Lest trick on the macket), (5e  Cok-
alogee of tricks, pareles, games, novelties, efte, for stomp.
Ewlng®™, 100 Thalcher Flace, Dsecatur, 111,

the  nge), 120

BARGATNE—2, 000  gennlne
etelivid; Indin ellver steel razors, usoelly =old ot $1.50:
air price S, If wyom wani ome, b prompl. Peerleoss
lﬂui.*-c.llull.:r Ui, 1417 Reed Br., Philadelphia, o,

Warklrnlichin'a TXL, gt

A GOETE
TP e
gilvor,

AINE of idenx, moneymaking eeclpes and
wrerete  aontnleeid In e preat Book. Tt oenis
L. A, Beoweti, 105 Isxfer 2i., Bofale, N. X.

DN'T MIBE THIZ., OComplete working prints of B-ls,
perew-cniting  fool-power Jatkee, ®1, W. FE. Mofey, 2565
Frimk #t., Chicago.

GABOLINE ETORAGE OTTFITE with
bkl eapacivy,  Ji=t dhe  thiog  for
Raltenback, 24 YWoshington Houl.,

Traes g, 1
private owmer. .
Chbengo, 1L

OME DOZEN PHOTO MET CARDE mads from any
phutograpl for [ cemis,  Yoar phetograph metorsel with
arder, postpaid, AN work goarantesd, EBEooogh ssbl, Gl
ms oo rkal, Phode Card Co,, 305 W, 17Tih S0, Chicago, 1L

POPULAR MECHANICOE ADVERTIBING BECTION .

IMPERIAL TOCEET WIRELEES RECEIVERS are ex-
ceptionally sensitlve; work 6 milesa with YW-inch spark.
[l you ever hear of soch o wonderful experiment? This
ecan b done anly with n sensitive telephone receiver ns
furilsbed with lmperial Recelving Ouidc. Imperinl Be-
eelving Outft oomelsts of sepsllive telephinmg reradver, Bal-
tery, ocord, wire ond Imperinl Detectos,  Prlee,  complete,
o6y, Detectoer alome, $1.  Semd stnmp for eireulars.  In-
ternational Wirelees Oo,, Linsa, his.

GENERAL AGENTE wanled 1o el agtomoblle specinl-
tle=, howsehild artleles ond mdvectising  poveliies, SEFEL
profit,  We manufasture,

el onr riees.
thes Mfg. Co, Chicage.

Metal Hpeelal:

BURGLAR PROOF-—{Greatest thing of {he ape; windows
locked with B-imch openlng; pot on in oone minoie; seml
faor sample, 150 each, Agenis wanied, Copsedine, Dowd
& UCoo, MHoon $00 Dubl Dlock, Deloslt, Mich.

FOR SALE—Crescent motopeyele En gomd ropning order,
205; has Thor engloe.  Address Box 159, Alarsballtown, la.

our latest 1lustrabod
Mﬁ_{ilﬂ TRIEKS ook tells Yoo how B
do all kinds of tricks,
GFET ONE and shine as o star entertaluer prmong
your frlenids.  Price only 256, Sond for catalog.
PEERLESS TRICK & MOVELTY <O,
3148 State St,, Chicage, 0.

Wear Onr Basnball Tl

fornes made for Come

magreiel, Ml ustrial and

Profeasdeael Teamea, 825 fo $1&° forsel of fem. Mpe-
wind B¢ Comeseerodnl Teom Ol comprising ten
™ , tide fo seeasure, oholog Siing oalore.
Teggue Mask, Leapue REL, Catches's Protectir,
Bix Oiiclal Lengue Balls sent on recelpt of $10 di.
it, balamee o, oo, full examination aliowsd,
tiafaction guarantesd, Sampls bk on veguest,

ATHLETIC UNIFORM CO., ¥! E. Randolph 51. Chicage

I MAKE YOUR OWN PRICE™

100 &f these eajines af a sacriflee

10 H. P.

dsiihle op piaa] wiler gordad. EFRET workmiandhip ol materis]l, WIE
il ne m ok wilh tole snd peborne or sisgly. & Fars Clanoe bo build
WollF OW N auby oF can be nssd ps a skaklsary sngina,

Write st coce for prices ba

L. P. DAY & C0., 2735 Speing Grove Avemme, Cinclamatl, Ohla

FREE

This $13.85

DRAWING
OUTFIT

Bpn offer of

Successful Drafismen
o Imeids Froak Qovee,

Plegae Mentlon Populor Mechanics



POPULAR MECHANICS ADVERTISING SECTION 147

i atswuss || NEW, INVENTION

Ohioan's New Method of Cleaning Clothes.
Causing Great E citement Where Exhibited.
Unlike Anything Yuu've Seea or Heard of.

Cleans Family Wash in 30 to 50 Minutes.

i Mo Rubbing—Ma Chamicala—MNa Motors.
[ e Washbosrd MNoWash Mackine.

Over 35,000 Already Sold—Ladies Delighted

SEE HOW SIMPLE, differssnt, sary. ot on stove
adil water, tleen seap, then clothes—ihat"s all. Io & 0
8 mlnires elelhes clean  Loupdries clean clotbis witk-
al rublilng, BABRY WAY does the some at your home,
Dirt removed outomntienlly except to move the knob
orecaslonnlly.

WEITE ME TODAY. Letme explain eur plan wherehy
your can become an cxpert watch repateer in 3 months - mmaking
£25.00 to $75.00 per weck—and ewn your ewn fewelry mioee.

I can teach wou =1 mean YOU=the whole watch repairing
business by mail,  You don™t have to quit pour week:. You
don't pay a cent for my ingtriction or advice. Learn £ atodd
Baszrs—and le® us s o up in your own business.

I hawe helped busdreds of enen—clerks —agenta—telepraphera
—men doing all kirde of work = to become experts; and hawe
mtarbed ihem an the soad o wealih.

Ramember, it costs pou nothing to get oy plan. Alver vou

e pene all awer gk —read everyihing I have o olicr Fo—
woir can take itor leave He But H vou deaise to gt dnto 2 nice
paying hsiness with 4 futue—THIS 1S VOUR OPPOR-
Tl.lr"lli'ri"'r. GET AHEAD OF THE OTHERS. WRITE
RBIGHT MOV,

CHARLES F. ELMORE, Principal

gorrepsondence Eollege of Watchmaking
ROGERS THURMAN &~ CO., Proprs. . T
30 Michigan Ave. Chicago L e Pl
— The EASY WAY, in one operstion. doeg the oom-
binad work of wash beiler,  waah Esard ond washing

. —

machime—Iless time, olmost” no labor—no injury to

Aifﬁhip St'ﬂ'ﬂk Pﬂfﬁ WE“. e AT WaY dovelaps enetgy by mochanbeal me-

i mlpalation, asaociyted with hot water, B sgnla, Hlper-
Master Cromwell Dixon, 14 years of age, e o o L g
the youngest acronaut in the world, has e s el Bl e e pari-
alr'ud}' booked ll:ﬂll!ntl:ﬂhtr of engdage- Cleans woodens, flannels, ||]||1|'k|-1r or walornd elathes,
3 ng well s whilte goods, inesk v, curimine,  bed
ments for the coming summer, .HF made clothen, Raves time, fuel, Inbor, clothes, buttoms,
i Hl-tht ]ﬂlt- Eﬂtﬁh:[ LY¥ET Et- Lﬂll.lﬂ Al mn rirengih, loaks, healih and maney,
elevation of 1,200 ft. and traveled acrnss Hf] mhblint:. SERE "rulll.l'"‘L:-'-I -"-;" RO, bﬁill-
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8 Yolumes—page size Tx10 inches—3500 B

pages—3000 illustrations, diagrams, plates,
formulas, ete —Bound in half red morocco.

Koaowledge is the great divide b .tween the man who worls and the man who
plans. The Clwil Bngineer B, abowve ol otbers. the ploceer of propress.  Few people have any ilea how wide
iz the Held of werk allotted to him. T hat il includzs almest eveey phase of cur indisteial, commerekal, mundcipal
amnd mational life, aud almost every measure abfecting public healih, cembort or convenicnees

CYCLOPEDIA of CIVIL ENGINEERING

This is the first great reference work ewer compiled covering the entire fiek of Ciwil Engineering with all Hs
plifed Beafches, such as moveying, map makng, rmilmsd eoginecsing, soad building, masoary, steel, and reen-
foeced concreke, structumal engineering, bridge dezign and constructiong river and harber Enprovement, water
supply, drrigation, water power development, mndtary enpineeddeg, inchaing sewerage, phombing, house dralnags

B SPECIAL ADVANCE OFFER '

Thia Cyclopedia is the wark of the Amesican Scheel of Comesponence. We beliewve it ably repreasnts the high-
class chasacter of the School®s heme atiedy inatruction methods,  Cher printers have elfered 12 1,000 extra eta of the
Eirst editioe (nbeve cur regular order) at the mere cost of production. We are oo confident of the merit of thiz preat
werk, that we will offes these, 1,000 sats to First puechasces, at the cost of peess work, paper and Bieding, Eelisving
some pucchsers will biter Bevarme shudents in cur Civil Engincering cours,

$24.00 INSTEAD OF $48.00

FREE FOR EXAMINATION
RESERYE set now. Sent express prepaid for & days' examination. 52 to be pald within &
days and $2 a month:. We sand Tor books at cur expanse if nel wanted.

The work represenite the coenbimed efforta ef a :L'.rH:E' wtaif e rrar tical Expesia. Ii ia admirabiy adapted
to the peeds of the bepinner and s taught practical man in addition to mezting all demands of the tech-
mizalfy traimed expert. The varicas ssctions bave been. prepared specially for HOME STUDY,
Hzawvy tez hestcalithen aod suathematizal foermulas have been dwoided whercver pomible witkeud r.L:'r.ﬂ-_.;:'ni the
absohuste requrementa of practical fnstrection,. The lamgpaape da clese and mmple ¢ the treatment conciss, wet
cxhaustive s and the asmngement of matter comvendentss as to casry the reader forwand By easy stagis,
Berica of test questions ars immerted At dhe end of gach section, smabiing the reader o test Eia kmﬁltdﬁ\; as
B studics, thus combming the advantages af o text book and a referenca sk, i 2
Mo frn
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TO JOIN OUR HISTORY CLUB
Just send wour name and address on the conpon below, that is all you need to do to become a

It does not cost one penny and as soon as your name and address is received a set of
the World famous Library of Universal History will be sent to you prapaid.
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“Mesco” Battery Connector

ATtar being faateeed on by the spring olips, no amonst of
wlbration ean lomen. Price & oonls o palre

“Mesco™ Jump Spark Coil

Latost  Lmproved types very emall ourresnt eonsnmt lom;
nksalntely rellable  Price #4050

"Red Seal” Dry Batteries

For lgnition, 20 amp. sad over 1.8 volts
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MANHATTAN ELECTRICAL SUPPLY CO.
17 Park PL, Hew York 188 Sth Ave., Chicago

Laspest Exelasite MErw of Flecirical Eappilea in Lnarica

Utica Giant Button’s Plier

The strongest, the handiest, the most
powerful and the easiest cut-

ting tool of its kind.
Can be nsed as w pipe grip, o lai-pose
plier, and o wire cotter, Jt has foer
wire eabiers, twa of which are s0
designed that the wire is held be-
tweeis the jaws aleer ll.l-l.lil:l.*.

A Handy
Plier
That
Everyone
Sh-uld
Have

TOOLS
OF QUALITY
ARE STAMPED

Oaly the genuine
bear this mark. It's
a guarantee of quality
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" UTICA DROP FORGE & TOOL CO.

i =3 CGienesee Street, 1 UTIGA, M. Y.

—— THE BEST SELLER! ——

“SHRP SHAVR”™
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EUEREF SHAVE Swropper I,

FOR THE FASTIDIOUS SHAVER

wa hive prepaced a BHAF SAAVE: Set, coosisting of
EHRPSHAVIE franse, Six Risdes and SHEF SHAY R Stropper,
peatly pached 1o Dack Green Tmsttatlon Mopoeoon Box with giit
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ngoa recelpt of B¢, Maper Orlape or BlAmp.
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CLEMENS SCHROEDER CO., Dept. 7
320 Broadway, New York
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