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HENRY CAREY BAIRD « CO. 
INDUSTRIAL PUBLISHERS, BOUKSELLERS & IMPORTERS 

816 \Valllllt St .. Philadelphia. l'a .• U.";. A. or Our New aud Revised Catalogue of Practical and 
Scientific Book •• 90 pages. 8vo. and our other Cata]oJ:<ues 
and Circulars. the whole covering every branch of Sci­
ence applied to the Art8� sent free and free of postage 
to any one In any part of the world wbo will fUrnish his 
address. 

The Scientific American 

Reference Book. 
A most useful little bound book of 150 pages. com­

prising, probably. the most extensive variety of stand­
ar� practical, condensed information ever furnished 
to the public for 80 small a price, only 25 cents. 

Among its contents are: The Last Census of the 
United States (1890). by States. Territories, and Coun­
ties; Tabie of Cities baving over 8,(0) inhabitants; 
Map of the United States-miniature outline; The 
Patent Laws fuJI text); The Trade Mark Law (full 
text); The Copyright Law (full text); The PrinCipal 
:Mechanical Movements-illustrated by l.'iO small dis­
IURms-of value to inventors and desi2ners of mechan­
ism; :\ledallion tJortraits of Distinguisbed American 
Inventors; Valuable Tables relat.lng to Steam. Elec­
tricity. Heat, Metals. Weights, and Measurea. 

IF Sent by mail to any addTess on Tecei,pt of price, 
� cent •• 

MUNN &. CO .• Publishers. 
36. Broadway. New York. 

"OTTO" 
CAS AND CASOLINE 

ENCINES. 
% to 100 h. p. Can b e used In 

Cities or in country inde­
pendent of gas works 

or gas macbines. 
No Boiler, No Danger, 

OVER 45,(0) SOLD. �o Engineer. 
The Otto Gas Engine Wks.,lncorp'd, Philadelphia 

Department of 
Science and Technology. 

Instruction by means of laborator
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and class-room 
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fember 23. For application blanks and other rnformatlon. address 

PRATT INSTITUTE. BrOOklyn, �·.l PRATT, Secreta1'1/. 

VOL:\EY W. MASON & CO. 
FRICTION PULLEYS, CLUTCHES, ann ELEVATORS 

PROVIDENCE. ft. I. 
FUNDAMENTAL PRINCIPLES OF 
Business; 'rheir Application in Practice.-A lecture de-
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practlcnl sUJUtesthln8 as to the conditlon8 necesHary to 
obtR\f1 business and prnfes�ional success. Contnined in 
SCIEXTIFJC AMERICAN SUPPLEMKNT. Nos. 998 and 999. Price 10 cent. each. To be had at tbls office and 
trom all newsdeRlers. 

$26.50. An 8 Light 16 C.P. 110 Volt Dynamo 
Not. toy. but a high grade, 

substantial macbine, wbicb 
we guarantee to do all we 
claim for It. We place this 
macbine on the market at 
above low price In order to 
introduce our Dynamos and 
Motors of larger sizes. 
IfF"Sendfor circular No. 26. 
ROTH BROS. & CO., 
30 to 34 M.arket St., 

Vhlcallo, 111., U.S.A. 

A Valuable Book 

This splendid work contains a careful compilation of 
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ellliUc AUlericRn durinrztbe past fifty yearSj togetber 
witb many valuable and important additions. 
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bein� represented. It is by far tbe most comprehensive 
volume of the k.nd ever placed before the public. 

'l'be work ma'Y be regarded as tbe product of the �tud ... 
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being of tbe bigbest value. arran�ed and condensed in 
concise form convenient for ready use. 

Aimost every inquiry tbat can be thougbt of. relatinJr 
to iormuUe used in tbe various manufacturing indus· 
tries, will bere be found an.8wered. 
Instructions for working many dilIerent processes in 

the arts are given. 
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vaiue to tbeir respective callings. 
Those wbo are in search of independent bust ness or 

employment, relnting to tbe bome manufactUre of �am­
ple articles, will find in it' bundreds of most excellent 
8uggestions. i7" Send JOT n..,criptive CiTclLiar. 

MUNN & CO., Publishers, 
!SCIE NTIFIC AMERICAN OFFICE. 

361 Broadway, New York. 

J citutific �lUeticau. 
BARNES Foot-Power 

MACHINERY. 
II-W- r- FOR WOOD AND METAL WORK. 

�- ::::"i:!=- s=:::-=... ......................... 
THe .eeT FOOT PoWIA "aCHu,e. , .. TNI WOIU.D. 
•• f • • JIll WID II •• I"' lilY ST •• IIClfIU. IU. 

F��� .. �al��!!�!�!. 
BRUOKL YN FIRE BRICK WORK";. 
88 VanDyke !Street. BROOKLYN, N. Y. 

CALENDOLI'S TYP ES ETTING MA-
chin e.-DescriptIOn of a macbtne recently invented by 
Father Calendol1. a Slcllian Dominican. wbich permits 
an experienced operacor to compose tlfty thousand let­
ters an hour. Wit.h'i illustrations. Contained in SCIEN­
TIFIC AMERICAN SUPPLEMENT. No. 1110:;. Price 10 
ccnts. To be bad at tbis office and from all newsdealers. 

EMPIRE----
• BOILER CLEANER • 

---COMPOUND 
We Don't Offer Gratuities. but our 
Circular win gtve you the information 
tbatTw..I�uty:b��ldO� !':. :�V���!; : 

W=a�':!��c���t�:r 
OFFICE: 

Kemble Bldg., 19 Whitehall St., N. Y. --------
"BIC FOUR"· 

C. &. O. ROUTE 
TO WASHINGTON. BALTIMORE, PHILADELPHIA, 

THE HEALTH AND PLEASURE RESORTS OF THE 
ALLEGHANY AND BLUE RIDGE MOUNTAINS. 

OLD POINT COMFORT, 
MOST BEAUTIFUL SCENERY IN THE WORLD. 

Magnificent trains leltve CHICAGO dally at 9.00 a. m .• 
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ment Cars. Elegant Coaches, making direct connections 
in Central Union Station. Cincinnati. with through 
trains of the Chesapeake & Ohio Route. 

HOT SPRINCS, VA., 
U The Mecca of tbe Tourtst and Invalid," right in tbe 
heart of the picturesque AlleJ!hanies, has an·orded 
bealtb and rest for many generations. 

Through Palace Sleeping Cars between SI. Louis. 
I ndianapolis. and Washington. D. C. 

See that your tickets read via Big Four Route and 
Chesapeake & Ohio Railway. 

J. C. TUCKER, O. N. A. BIG FOUR ROUTE. 
U. L. TRUITT, N. W. P. A. BIQ FOUR ROUTE AND C. & O. Ry. 

234 CLARK STREET, CHICAGO. 
pas�e,?ge�f�:�J��ager. Gen. Pii;s�. r��i��ent 

MESSRS. MUNN &; CO.. SoliCitors 
of Patents. have had nearly fifty 
years' continuous experience. Any 
one may quickly Mcertain, free, 
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�mmunications strtctly confiden-
�g� to �b�:r:��g:. :nf=t

s and 

PATENTS 
taken througb Munn &; Co. receive 
special notice In tbe Scienti�c Amtr-
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circulation of any scientific work. fS a year. Specimen copies free. 
Address M UNN & CO .• 

New York. 361 Broadway. 

_·--';;·:-:-C,.:�. -:�-.�,-:-:-::"---:---���flegliJ:' 
, and mails under 

mail 
Thames Street, New York, U. S. A. 

�t.� TYPE WHEELS. NODEll I..IXP!RIMtNTAL WORIC.MW.1.RWJ1J1tm NOn\;Tln. £TC. NEW 10RK .TEnClt. waNtI JOO M ... "U r. NoY. 

THE SHIPMAN ENGINE MFG. CO. 
ENGINEERS. Roche ster, N. Y. MACHINISTS. 

May Have Something Of Interest to You. 
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�Il'&�VA'oiYAB�loAN2l;r��!i"'�� TIN-TilE 
a:r Primted matter on above for the asking. 

Du rable-Easily Applied. 
Tbl. roollnll 18 manufactured 

from natural Trinidad asphalt 
materials. and will not dry up 
and become brittle under ex­
posure to the weather as coal. 
tarj��!�:,��

o
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with ciTCulaT and prir.e list to 
WARRE:- CHEMJVAI.: 

&; lln'H. (:(1.. 

I �:i F ul ton ,,;treet, 
New York. U. S. A. 

HYPNOTISM My  original method $2. 100pp. pam_ 
phlet lOC. One on Pers(>nal M""(llet­

ism LOCo Dr. Anderson, S � 7. Ma80nlc Temple, Chicago. 

ARMS &. LEeS 
WITH RUBBER HANDS & FEET. 

The Most Natural, Comfortable and 
Durable. Over 16,000 In use. 

New Patents and Important Improve­
ment. U. S. Gov't Manufacturer. 

Illustrated book of 430 pages and for­
mula for measurmg sent free. lIT See illustrated articlein SCI. AM. 

of ..Ii ttj/1<st 3. 1895. 
�. MARKS, 701 Broadway. NEW YORK CITY. 

CO MPLETE SMALL SIZE NEW 
MILLING MACHINE. 

Full (:apacity of J.arger Macllines 
lndispensable for students, inventors, 

model makers, etc. F or cutting gears
j r�i�rc��ell�}fli�g:aP8 and reamers and al 

Made Sf;'cUlny JOT small work. With or 
withootp;1l�: ;;'t(U�0tf:l::iawg, c

g]"[fr
hatt. 

i7" Write for full particularo. 
Giant RIVHARUS MFG. VO., 
Miller 218 Fn lt on ";t., Brooklyu, N. Y. 

ELE CTRICI TY AND PLANT GROW­
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periments upon tbe etrect of electrical Inumination 
upon the growt.b of plants. Cont.ained in SCrEN'flFle 
AM .. RICAN SUPPLEMENT. No •. 990 and 991. Prlce]u 
cents each. To be had at this office and from all news­
dealers. 

VANDUZEN S��ATM PUMP THE BEST 111 THE WORLD. 
Pumps Any Kind of Liquid. 

111 Order. Dever Clo,. Dor "' ••• , ....... _. Every P1lmp Guaranteed. 
o SIZES.-­

per Hour. Address 
'''"IL1ULICI·CO., 

St •• CinCinnati, O. 

1� to 75 hor8e power. For PropelHng Boat8 of an kinds. 
Clieapest Fuel, Absolut.e Safety, No Ltcensed EnJrlneer, 
�
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n Successful Use. 
C;I,OIIE GAS ENGINE 1'0 .. 

Merion Avenue &; 49th Street. PHILADELPHIA. PA. 

VAPOR LAUNCH. 
Engine and helm contro!!ed 

from bow. Latest improved and 
only 12 to 1 motor now ready for 
the market. 18 to 40 ft. launches 
2, 3, 5 and 7 h. p. No Hcensed en-
��d
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O.,.oos naphtha OT gasoline used . 
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the Royal SOCiety. Reasons for suspecrinlir a hitherto 
undiscovered constituent in the air. Proof of tbe pt'es­
ence of Brilon in tbe liir by atmolysis. Separation of 
argon on a huge scale. Density. spectrum and behavior 
of argOD. J.tquefaction and soliditlcation of arJron. Con­
tained in SCIENTIFIC AMERICAN SUPPLEMENT. Nos. 10011, 1001 and t 002. Price 10 cents eacb. To be 
bad at tbis office and from all newsdealers. � "",,---DEAFNESS 
• 

. 
and HEAD NOISES relieved by using 

� . Wilson's Common Sense Ear Drums. 
� New scientific invention, entirely di1ferent 
in construction from all other devices. Assist the deaf 
when all other devices fail. and where medical skill has 
given no relief. aafe, comfortable. ana invisible; no 
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NOVEL TIES.-re��:. r.�;,
e
�try �':id ��ft'la�:-n�d 

Novelties. Correspondence witb manufacturers and 
dealers soliCited. 

-� rEERRILITECOMPOUNO 
t. � ,. "�DI PAl NT-""" B£STMAD£FORI11'I �ON RO OFS -:- STRUCTURAL IRON WORK & c. SAMPLE.S AND 
EAGLE PA��ii.t���rs"�'���o�s PITTSBURG PA. 
DEAFNESS & HEAD NOISES CURED 

by Illy InvlaibleTubular EaT Cushions. Whispers heard. 
Warranted to help more caseS than all similar devIces 

F.Hl�OXOD1��;�D�d�:���ry�8:f;:d70:��6k�f;�I!�FREE 
THE "ROUND BOX" 

TYPEWRITER RIBBONS 
M. & M. CARBON PAPERS. 

Give oerfect satisfaction when 
others fal!. Used by nearly aU United 
States Government Departmen�. 

Samples Free upon application. 
lUIT'I'AG & VOI,GIlR, 

Manufacturers for the Trade, 
Cor. Park II B.II • .6.vll •• Park 1I1dee, N. J. 

© 1895 SCIENllFIC AMERICAN. INC. 
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MECHANICAL DRAWING 
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Plumbing, Heating, Mining. E ngliRb Branct. 
es. Send for free circular. stating subject 
wisb to study or your trade. 
IJorrespondence Sehool of Imlustrlal 

Sciences, SCRANTON. P A. 

'J'hnt Zl1'� C"ofld-1I0r •. ch .. ap rhines." The difler­
ence in cost \S little. 'Ve guarantte our apparatus and 
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WESTERN TELEPHONE CONSTRUCTION CO . 
440 Monadnock Block. CHICAG O. 

LaTgest ManujactureTS of Telep1wn<8 in the United States 

HELLO, CENTRAL! 

THE NEWSPAPER AND THE ART 
of Making It.-An address delivered at Cornell Univer .. 
�ity. by Cbarles A. Dana. edltor of tbe New York Sun. 
Contained in SCIENTIFIC AMERICAN SUPPI.EME?\T. No. 99:1. Price 10 cents. To be had at this office and from 
all newsdealers. 

! 
Telephones 

�gr��1����ee9:g,::��������
rder. 

Suitable for excban,:tes or private plants. IfF" Send JOT Testimonials and hices. 
Some good territory left for reliable agen ts. 

MASON TELEPHONE CO., R,CHMOND. VA. 

SCIENTIFIC AMERlCAN DYNAMO. 
Description of a plain sbunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
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for the benefit of tbe readers of the .sciPIi t{tic .d mer'iw1t, 
by Mr. W. S. Bishop. of New Haven. Conn. It is de-
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use. but wbo do not care to enter into tbe subject scien. 
Uflcally. With 2cI illustrations. Contained in �{"JENTI"'C 
A.MEHICAN :--UPPJ,E�IEl'\T. No. Sf.:i. Price 10 cents. To 
be bad at tbis office and from all newsdealers. 

EI>G-E TC>C>L& 
are oft.en nearly ruined b y  ustnll a grtnd. 
stone not adapted to tbe work. Our 

�;:r[i:: f��r:d��:r::yVt�1�Y of grtts 
W ... \la'll ',we send you OUiT Catalogue, 

wil:!'ch 'IvW f)tve you some injormai'L()1t ? 
GRAFTU N ,..TUNE COllIl'.tNY, 
No. 30 River Street. GRAFTON. OHIO. 

LITTLE OIAtJT BOLT CUTTERS 
and NUT TAPPERS. 

Complete with Tap Chuck. 
Taps, Dies. and Collets Cut­
ting 9 sizes. from !4 to 1 inch. 
Has improved clutcb on spin­
dle for running die off after 
tbread is cut. making quick 
return. or Send for fully iU .... tmted 

WELLS BROS. &; CO .. £.�if��·B. Greenfield. Mass. 

�WELL DRilLS 
awarded Highest Medal at tbe World'S ,Fair. 
All latest improvements. Catalogue tree. 

F. C. AUSTIN MFG. CO., CHICAGO, ILL. 

V8u USE GRINDSTONES? 
If so, we can supply you. All sizes 
UlUllllrf"cI and I1IIIIIClI11ICt·cI. always 
kept in stock. Remember, we make a 
specialtyof selecting SLones for all spe­
cial purposes. ;::Jr' Askjor catalogue. 
The t:I,EVEI,A ND ,,;'l'Ol'iE (:0. 

2 d floor. Wilshire. Cleveland. o. 

Architectural gooks 
Useful, Beautiful and Cheap. 

Any person about to erect a dwelling bouse o r  sta­
ble. eitber in the country or city. or any builder wisbing 
to �xamine tbe latest and best plans for a cburcb, 
scbool house, club bouse. or any other public building 
of bi,:tb or low cost, sbould procure a complete set of 
tbe ARCHITECTS' AND B U]LDEHS' EDITION of tbe SCI­
ENTIFIC A.MERICAN. 

Tbe information tbese volumes contain renders tbe 
work almost indispensable to the arch1tect and builder. 
and persons about to build for themselves will find the 
work suggestive and most useful. 'Jlhey contain draw­
injlB in perspective and in color. together witb floor 
plans. costs, location of residence. etc. 

Two volumes are published ancualiy. Volumes 1 to 
18. wbicb include aU tbe numbers of tbis work from 
commencement to December, 1894. may now be obtained 
at tbis office or from Booksellers and Newsdealers. 
Prlcc. stitched in paper. �2.00 per volume. These vol­
umes contain all tbe plates, and all tbe other interesting 
matter pertaining to the work. Tbey are of great per­
manent value. Forwarded to any address. 

llIUNN & CO., Publlsilers, 
361 Broadway, New York. 
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