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anguages Taught by Mail 
with f,he aid or the phOIlOgl·Rllh. Only successful 

method. Hpedally written I. (;. !'oi. 
'.fexthooks te,wh you to read and 
ut:Iderstand thelanguage. 'J'he na-

ti�� 1\'a\��I����a��1��� \11
1�g�3�1 

graph, tefwhes the exact pro
nuncIation. }'rench, Spanish 

or Genuan. Circular free. 
International4Jorrespondenee 

ebools, Box 94-2, Seranton. Pa. 

ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Il1ustrnted Book. 
.. CAN I BECOME AN ELEC

TRJCAL ENGINEER?" 
We tt"arh Electrical Engineering , ElectriC Lightin�, 

Elt:ctric Railways, Mecbanical Engineering, Steam En�d
ne!:'rillg", l\Iechanical Drawing', at your home by mal!. 
Institute indorsed by Thos. A. Edison and others. 
ELECTIUCAI, ENGINEER IN8TITlTTE, 

Dept. A, 240.242 W. 28d St. New York. 

A C HA N C E 
to take a better position 
wlll come to you :!lome 
time. We can teach you 
by mail in your spare 

time what you will need to know to till itl give yOll the 
best books free and help you to 

EARN MORE WHILE LEARNING 
(�ourse.s in Electrical, Mechanical, SteRn) and 
C ivil Engineering, D l'afting, Art, Architec
ture, illilling, i\'[ e tal1nrgy, Business . !'Stellog
l'llPby, J oUl'ualisul, Bookkeeping, etc. 

'Write for free catalogue 6. with full particular8. 
THE CONSOLIDATED SCHOOLS, 156 Fifth Ave., N. Y. 

The No.4 
YOST 

WRITING 
MACHINE 

Yost Writing Machine Co. 
NEW YORK CITY. LONDON, ENG. 

STAYLIT AUTOMOBILE LAMP 

Best Oil Lamp in the World. Gives a big ligllt. win{l
proof, cannot be jolted out. A ligbt t hat never fails. 
�"ully guaranLeed. Description and price on application. 
ATWOOD MANUFACTURING COiUPANY, Amesbury, Mass., U. S. A. 

W E L L 
DRIL�ING 
Machmes 

Over 70 sizes and styles, for dri1llng either d eep Or 
shallow wells in any kina of soil or rock Mounted 
on wheels or on sills. With engines or norse power�. 
Strong, simple and durable. Any mechanic Call 
operate them easily. Send for catalog. 

WII,I,IAJUS BltOS., Ithaca, N. Yo 

THE ORIGINAL AND GENUINE . 
: . : 

Rubber Goods. Perfectly imi
tate linell. Are durable and 
keep wbite. Tbey go to all 
parts of tbe Globe. Write for 
Cat,alog. We w a n t  Agents 
everywhere. M 'f'd only by 

Windsor Collar & 'Cu ff Co., 
W indsor, Conn. 

50 YEARS' 
EXPERIENCE 

Anyone sending a sketch and description may 
Quickly ascertain our opinion free w hetber an 
invention is probably patentable. Communica
tiom� strictly confiden tia}. Handbook on Patents 
Bent free; Oldest aR"ency for 8ecuring patents. 

Patents taken through Munn & Co. receive 
8Pecial not-ice, without chanm, in the 

Sti�ntifit Jf m�ritan. 
A bandsomely illustrated weekly. Largest cir. 
culation of any scientitlc journal. Terms, $3 a 
year; four months. $1. Sold by a]] newsdealers. 

MUNN·& CO,361 BrOadWay,New York 
Braucb Olllce. ti2I:J F St. Wasbin((ton, D. C. 

Scientific American 

Are peculiar to this Lathe. You shall seek them in vain in 
other makes and designs. They are the •• Star's" Own. 

"Star" Lathes are heavy. rigid, and above all else, accur. 
ate. Can furnish with Draw-In Chuck, Gear·Cutting, Milling 
and Taper Attachments. 

9 AND 11-INCH FOOT LATHES. 
9,11 AND 13-INCH POWER LATHES. 

Sent on Trial. Send for Catalog "B". 

'fALLS Mffi. 
WATrR 5T� .5[N({<\ rAllS. N.Y. 

SOL AR 
LAMPS 

• . • •  FOR •• 

Automobiles, Cycles 
and Launches 

BURN ACETYLENE GAS 
SUCCESSFULLY 

Because of our patented 
system of gas generation. 
Projects an intense white 
light 1000 feet ahead of 
vehicles. Are made in a 
variety of styles a n d  
finishes, ranging in price 
from $3.50 to $5°.00 each. 

"THEY ALWAYS SATISFY" 
FRENCH TYPE .a.UTO HEADLIGHT. 

2 Sizes Listing at $35.0) and $50.00 eacb. Ask for catalogue. 

BAJ)GE� B�ASS MAI'I'UFACTU�II'I'G CO., KENOSHA, WIS. 
TO ALL WIIO 8(;l'FER FROM 

Spinal Deformities 
Sf) per cent. cheaper than the old 
methods. 100 per cent. better. 
Weigbs ounces where otltPfS 
weigh pound8. For Men. \V ornen 
and Chiidren; none t.oo young. 
none too old to he cured. 

"\Ve offer the only Scientific Appliance 
eyer inventer\ for the relief and cure of 
this unsightly condition; ('Ilro:d [vIr. P. B. 
Sheldon, the illventol., of curvalure of the 
spine of 30 years' standing. 

Throw away the cumbersome 
and expensive plaster of paris 
and sole leather jackets. 

Our Applian(:e is light in weight, dur
able, and 50 conforllls to the body as not to 
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principles, and is tmly agodsend to all sulfl:'n<nl fr;Jll.l spimll troubles, male 
or fem:lle. \tVe ab;o make Scientitk !\ppli:mces for protruding alJ�lo!lHm, 
P'l����il���l�: ����?!i���f r �� 7����:�1� a I� ;lh
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\\'onul'rful Appliances. Satisfadioll g'n:tr:mteed ,  PI"i<"('!ol i!'-l- to .2;;. 
Sn:Al>TBUHG, N. Y., Felil"ll:lry !lth, Hill!. 

After having worn thO:' phster of paris jachls, 1 ('an truthfully say 
�'our appliance is far llIort' (·omforbtole to wear, [t {'orreets (,ul"\·ature 
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IDA IkOnn. 

T;r�lIrF()e l:�:teAP1'i�:�:·1:;k�� ��f)1)it8��:��O�I��9iv:;g�aOl���e/�8� 
diff�1'f:1IC" ctf 115 QUl1ces. 

Tim 1'1111,0 Ht'RT :lI'F'G CO .. 
t;9 Thir(l St.reet, _ _ _ _ _ _ _ _ .J umbo,towll, :N. Y. 

ELECTRIC AUTOMOBILE. - DlREC
�����'i;� ti�oI;:l

a��o
iJ�Y�!�r!�O�l�e ���e�a

i�litWn �,?��f�;� i 
�n. 119�i. 'l'he moto·r anq. battery are al�o treated of 
III detai1. Price 10 cents, ]j'or sale by Munn & Co. and 
an newsdealers. 

----�-----------------

" WOLVERINE" 
Gas and Gasoline Engines 

STATIONARY and MARINE. 
The "'Volverine" is the only reversible 

Mari neGas Engine on the market. 
It is the llghte ... t engine for its 
power. Requires no licensed en

gineer. Absolutellisafr. Mfd. by 
WOLVERINE MOTOR WORKS, 

12 lIuroll St.reet., 
G,·and Rapids, 

ments in X rays and 
other e1ectrica1 work. 
I!Y' Catalogue Free. 

E. S. RITCHIE & SONS, 
ELECTRIC LAUNCH MOTOR. - THE 
design in this paper is for a motor of u�usual �imp1icity 
of construction. which can easily, be bUllt by an amateur 
at sma]] cost. It is int.ended for a hoat of about 24 feet 
over a11 and 4 feet 6 inches beam. drawll1g 18 inches, and 
is capable of propelling Bucb craft at a 8Pped of 7 mi les 
per hour. Illustrated with 21 cuts. See �CnjNTn'IC 
AMEltICAN SUPPLEMENT. No. 1�02. Price 10 (�ents by 
mail, from this office. and fr0m tl.Jl newsdealers 

PERFECT· PUMp · POWER. 
is attained only in the 
TABER ROTARY PUMPS 

They are mechanical, 
simple and durable. Wi]] 
pump bot or cold tluld, 
thin or thick. Requires 

no skll1ed mechanic, Most 
power at ieast cost. A]] parts 
interchangeable. .Made of 
iron. steel or bronze. Can be 

-# driv�n by belt. motor or en-gine attr cbn.;ent. Laroe Wustffatec/. CatalOGue free. 
TAB ER PUMP CO., 32 Wells St., Buffalo, N.Y., U. S. A. 

D L HOLDEN . 
• .  REIIL ESTATE. T RUST BlDG PHILA ,PA 

RSEc-EALED ICE MACHINES 
')[[ rlRsT F>AC.[ 5�,£.f',:ljfll AMc.R ... A:-.. SlPT '- 1.0·", 

Blindness 
N.�.nted .nd C"r"d 

By"the Great •• Actina." an 

Electrical Pocket Battery which 
removes Cataracts, Pterygiums. 

etc. Cures ulated Lids. Restores Vision. Positive 
proof of cures given. No ()l1tting or Drllglling. Eight
een years' success. Write for our SO-page Dictionary of 
Diseases, Free. Address. 

NEW YORK & r,ONDO� ELECTRIC ASS'N 
DCllt.19. Arlington Building, Kansas City, Mo. 

ARE YOU GOING TO BUILD? 
If so, you want the hest and most 
economical system of heat ing. rl1he 
Vance System will heat your house 
in zero weather to 8ummer tempera-
���� ���tr�l�lby�3fe��;8������! 
it°b��ci�·�e j�c:d1�:. 

YOf)��v����N��� 
giving ful] parUculars with patrons' 
printed. te8tim0nials. 8ent free. 

VANCE HOII,EI! WOnKS, 
18 I'oy St.reet, Geneva, 1\:. Y. 

MULLINS' SHEET METAL BOATS 

•• GET THE R E •• Duc�tg:tfil)at. 
The GREAT FAVORITE with SPORTSMEN. 

Send for Catalogue. 
W. H. MULLINS, 384 Depot Streei, SALEM, OHIO. 

ROOF YOUR OWN BUILDINGS 
at slight expense of time, labor or money with 

Warren's Natural Asphalt Stone S urface Ready Roo fing. 
Surface is completed at 

factory and require� no 
painting. D U I' a b I e and 
comparatively tire· proof. 
In. roll. of lOS sq uare feet. 
made of genuine 'l'rinidad 
.. sphalt. Write for par
ticulars to 

Warren Chemical & Mfg. Co., 85 Fulton St., New YOrk; 

Cash n!om�tte�!!�lt��I�Td� 
scription and cash price and get m, 

wonderfully onccessful plan. W. M. OSTRANDER, North American Bldg., Philadelphia, Pa. 

�8u USE GRINDSTONES P 
[f so we can SUtJP1Y you. All 8tze8 
tnonntt>d and uunlo"lItf�d. alwaYfi 
kept in stock. R�mem·oer. we make a 
specialtyof select ill I! stone!'! for allspeciat purpOse!!!, JT Ask for caf,alof/lu 
Tbe CI,EVEI,ANU !'lTONE CO. 2d Floor. Wilshire. Cleveland. O. 

Queen Transits and Levels 
High Grade Instruments with the Latest Improvements. 
160 page F-n- 240 page Math
gin e e rillg I THE QUEEN I ematicltlCuta-
CatnJogueon l o g u e on ap-
appHcation. plicatiou. 
ENGINEERS' AND DRAFTSMEN'S SUPPLIES. 

QUEEN & CO OPtical and Scientific 
. , InsU'utnent WOl'ks, 59 Filth Ave .• New York. 10 I 0 Chestnut St., Phila. 

Now is the time to subscribe to the 

SClfNTlflC AMfRICAN 
for the year 1902 

Subscription Price, $3 a Year 
3 nonths Trial, 50 cents 
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RECENTLY PATENTED INVENTIONS. 
Macblne Tools. 

TIRE-SI'�TTING IIfACHINE.-JoHN 1If. DECK
ER, KingRton, Ohio. The invention relates to 
improvements in machines for cetting rubber 
tires on wheels, which are held by a metal 
band extended through the tire. The machine 

which IIfr. Decl,er has provided for this pur· 
pose is o'f such construction that the tire can 

be quickly set or applied without removing the 
wheels from the machine. The tire ean be 

made even and smooth at all parts of the 
wheel. 

SII ARl'ENING-IIfACHINE FOR DRILL-

BI'l'S.-TIIFJODORE H. PROSKE, Victor, Col. The 
object of the invention is to provide a new and 

improved Rharpening-machine for quicldy and 
accurately fashioning and Rharpening the bitR 

of machine-drills. The Rharpening-machine col1-
sists of a die toward and from which a dolly 

reciprocates. 'l'he die and the dolly have regis
tering bevels to serve as a protect ion to the 
shaping part of the dolly and as a guide and 

bumper. 

Tools. 

WATCIDfAKERS' TOOL. - SAMUEL W. 

CHRISTINE, Washington, N. J. The tool is eR
pecially adapted for use in setting I'Oller-jewelR 

in a watch-balance. The tool is RO deRigned 
that the .iewel can b� lIPid in position for Ret· 

ting and the balan('e held through the medium 

of its staff on the tool adjacent to the jewel. 
The tool iR lJl'ovided with a locking device for 

the balance, having a member prepared to 
puneh out old jewels. 

DENTAL INSTRIBIFJNT. - NEWTON T. 

YAmm. LouiRville, Ky. The tool is especially de

Rigned to enable a dent.iRt to force bandR. caps, 
or crowns conveniently. sef'llrely. and rn11idly in 

pORition on the teeth of ,he upper and lower 
jawR at either Ride. No injury is sustained by 
the band, cap, or crown during the applira

tion. 

PRUXF:R.-.ToIIN P. Ill. JOSEPH, lIIanhattan, 

New York city. By means of this pruner a 
gardener may stand on the ground and con

venie:ltly 'eaeh the branches of fairly tall 
trees. Til" invention comprises parts forming 
pruning shears or ulades. These parts are 

mounted on a pole, which may be of any length 
desired; and they are opemted by a hand-lever 
arl'ang�d at the lower part of the pole in Rlwh 

a manner that the operntion can be brought 
abont by lllovement of the opemtor'R handR in 
much the same wny fiS n 11nir of shears nrc 

worked. 

WRENCn.-PATRICK W. WAI,SH, Hutte, 
Mont. The improved wrench is intended to he 
uRed upon pipeR or the bodies of bolts. To t hiR 

end the gripping surfa(,eR of itR jawR are Rper
ially faRhioned. By reaRon of this pe('uliar ('on
stmction und by l'eaRon of the eflident opera

tive me('haniRm provided to adjuRt the move

ahle jaw, nn im11lement is lll"odnced which is 
extremely effieient and yet ('heap. 

SF:WI!\'n-IIfAC'1 [[Ny.; 11 illMMER.-AL13ERT H. 
DEYOE. Chieago. III. All the partR of the hem
mer are integl·al. The implement yields el]ually 

w{)ll in nny direction in which tlw 11l'PRRIll"P iR 
brought without ('orl'eRpOlHlingly binding npon 
other partR of the material paRRing through it. 

'l'llP 110vpl fpntnl'PS nrp to he fonnd in n 11reRRPr· 
foot haying a Rpring' fohling-plate projec·ting 
fOl'W31'dl,V, hl'an('hill� at (lu('h Ridp, and howp(] 

downwul'dly :11111 inw:lI'dly, One of til£': hl'andlPR 
iR ll1"ovided with a }"Pfil'w:1I'dIY-1ll"ojPcting- turn

ing scroll-plate and a rearwardly-projecting 
tongue lo(,ated in the axis of the Rcroll. Both 

of theRe members are held at their forward 

endR only and are free to Rpread in any (lirec
tion to permit the paRRage of heavy RPamR 01' 
wpltR, while the hpll1 is t llrned in a lwrfpct 

manner without stret('hing the hemmed edge 

or retarding the paRsage of the goods. 

Vel'lde .. and ,(,hclr Aeeessol·lcs. 

VF:II ICLF:-R I'RING.-�ACIIARIAII T. IIJ1STI. 

Grandledge, Mieh. The inventor haR dpyispcl a 

sim11lp COIlRtl'l1C'rion hy which to Reelll'P a ('011-
siderahlp iPIlg-th of Rpring within a giVPll �qln('l") 

by forming RcroliR at the endR and by Ipaving 

thp epntpl' of the Rll1'ing-R frpp, A novpl ('()Il
Rtruetion of Rl1!,ing--har RUl1l1ori"er at the ('Plltpl' 
of the Rpring is provided. 

Meehanieal Deviee ... 

RrcF:L I<'OR TAPF:-IImASURF:S.-VH'TOR n. 

i1ILLR and .TOHN FJ. CIIAI'SON. Cripple ('I 'pek, 
Col. The reel permits the use of a long. nur

row 11iP('P of steel tal1e, hand, or wil'P, and iR 

arran,gpd to permit a rf'ady winding- or un

winding of the tape, band or wire without dan· 

,ger of the wound·ul1 110rtion's nneoiling- ned· 
dentally from the reel-a tendency whi<'h it 

haR fl'om its own elasticity when tension iR re· 

laxed. 

CRANK-RETH L. BATZEL, Reading. Pa. The 

C!'fine iR intended to lift and handle CI·IWillle'R. 
P.y its meanR. the crueible can be eft'pdi",'I>' 
and readily handled without the neceRRity of 
the workman's going close to the fnrnace. 'fhp 

workman can Rtand at a Rafe distanee and 

manipulate a crucible of far greater size than 

is possible with the methods at present fol

lowed . 
nF:vrCF: FOR TRANSI<'F:RnrNG cnF:CKS, 

·TICKF:TR. F:TC.-.TAcoB C. WOLFE, Manhattan, 
New Yorl' city. The device iR to be uspd in con

nectipr with a tYl1ewriting- machine antl is so 
cor . .sU'tocted that checl{s, tickets, or other mat· 

(Continued on page: lli:) 
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