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addreos. 

JUST PUBLISHED. 

Motive Powers 
and their Practical Selection. 

BY REGINALD BOLTON. 

Crown Svo. 267 pages. With many Tables 
and Index. $2.25. 

••• The book contalna luformatlon nace •• ur for 
decIdIng upon the best prime motor to 8IlIt any IIIven 
clrcum.tances, .. ith all material. ano. mle. for a prac­
tIcal and accurate dect8lon, Including comparatIve colt 
thronghout. 

OUr Catalogtu of ScCent(llc Boob and � of 
E� Worb mit upon requut. 

LONGMAN8, GREEN & 00., Publishers, 
• • •  NEW YORK . 

"OTTO" 
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CAS AND CASOLINE 
� ENeINES. 
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OVER 45,000 SOLD. 

pendent of g88 .. oro 
or jtaa mliclllnea. 

No Boiler, No Dan .. er, 
No EnKineer. 

The Otto Gas Engine Wks., heorp'd, Philadelphia 

IDEAS P':::�lc;M!':.DM..t.:;,
s
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Correspondence and sample orders soUelted. 26 Ye&rll 
In busIness. G'lI'dam &; Son, \IS John St., Ne .. York . 

I 
HELLO, CENTRAL! 

Do you use telepbones? (f '0. we can IlIve 
ou juot wbat you want. Our specialty I. Blake 

�ran�mitters_ There 18 a Hbest'? ... ln eVerYtbl� �:I� �':,�e� J��r ��tOf n;: :�\;o �=ot 
a tefephone. Write for Illustrated catalogue. 

PH<ENIX INTERIOR TELEPHONE CO •• 
llll LIberty St., Ne .. York. 

HAUNTED SWIN. Havlpjl bought the 
• entire lotere.t In tbe 

IlIu.lon Apparatna Itno .... 88 the HauDled Swln .. , 
patented November1,I893,No.�,22'l; we are nO"1{.r&-
��'k8i��1l.\ e:1Wl't��,calTi'lN�::,r�� rr.-y.t.. 

GRADUATE AND 

N ICKEL 
.AND 

ELECTRO -PLATING 
Appmtu lid laterial. 

TID: 
Hanaon & Van Winkle 00. 

Newark, N. J. 
81 L1lIERTY ST., N. Y. 
36.\ 37 S. CANAL ST., 

CRICAGO. 

PO ST-GRADUATE 
Engineering n ..... ree •. -B,. Robert H. Thurston. An able 
dIscussIon of the subject of tbe condition. under .. blch 
degree. In enjtlneerlng sbould be g!Ten. ContaIned In 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 1003. PrIce 
10 cent.. To be had at thl. olllce and from all ne ... -
deale .... 

NOW READY I 

Seventeenth Edition of 

Experimental Science 

REV-H!ED AND ENLARGED. 
1�0 I'n .. u and 110 Supel'b Uuu added. 

THE c;c; OLIN':I:I w. Jb��s�:�N
o'�iinor. 

w. :r·T��:i"&Sharton. 

GAS AIID GASOLIIIE EIIGIIIES JAOKSON & THOMAS -
, _  Manufacturers' Agents. FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES. Can handle to advantage two more lines of staple 

..... _ ..... -or ____ r -- -a ::m-'7 .--... ... --.".,.-. 0- manufactures for GeorgIa and South carolina. ]'our 
-.&,-.-..... __ �_ ___ .. _ """ ...... _ ..... _.,. mencon.tantlyontheroad.. AddresB,� 

222 CHICACO STREET, BUFFALO, NEW YORK. JACKSON.\ THOMAS, P .O. Box 1iOO, Augusta, Ga. 

Uu .... lell.Colell En .. lneerlnlr Co., 39-41 COI·tlnndt Street, New York, Alrentll. A REVOLUTIOII!!! 
GAS�EtlGIME OASTINGS 
aI.o for Water Motor

b 
Dynamo, B�o"'Il':'er-. �EngIJ!��'!."etc. 

A. F. WEED & C .. lOti 1.lh"rtv St., N. y, 
PRENTISS TIME SYSTEM ANew COTTON GIN 8, 30, 60, 00 and 100 day movement.. 

SYNCHRONIZEr> CLOCKS and WOOL BURRER Synchronizer. for TIme-Stamps and Record-
. 

• 

Durable-Easily ADplied. 
ThIs roollDjt Is manufactured 

from natural TrInIdad aaphalt 
materials, and will not dry up 
and become brIttle under ex­
posure to tbe weatber a. coal­
tar roollng. do. ur SMId JOT 
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WAltRE� CHEMWAL 

& Ml<·G. UO .. Si'i Fulton Strt!et, 
N ew York. U. S. A. 

ROSE POL YTEOHNIC INSTITUTE, 
Terre Hllule. Ind. A Sobool of EngIneering. 
MecbanlC!h Eleotrlcal. CIvil EngIneerIng, Cbemlcil 
coone •. well endowed. Extensive Sbope and Foun-
�'I"'t.;'If&�.:reo ���"1':t��b�
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! and HEAD NOISES relieved by using 
.. � ,-DEAFNESS 
R Wilson's Common Sense Ear Drums. 
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ers. Also Mechanical Selt-wlndlng Clocks. 
CALENDAR CLOCKS 

To .. er Clocks. Out.lde and Syncbronlzed 
SI n Clocks. ClookB rented on New YOTk C.tlI 

..- Send for pamphlet and particular&. 
The Prentiss Clock Improvement Co •• 

49 DEY ST� NEW YORK CITY. 

CALENDOLI'S T YP E S ETT I N G MA-
chine.-DescrlPtwn of a machine recently Invented by 
Father Caiendoli. a SiciUan Dominican. which permits 
an experienced operator to compose tlfty thousand let­
tere ltD hour. With "l1Ilu8tratioDs. Contained in RCIEN'­
TIFIC AMERICAN SUPPLEMENT. No. IflOi'i. Price 10 
cents. 'ro be had at this office aDd from all newsdealers. 

� ::I� �'�\;Tc1? �N N INVENTORS. 
E%perhnental work of every descrlytlon. AutomatIc machInery de.lgned and hullt. ..- Bend for circular. MALTBY MFG. CO., Brooklyn, N. Y .  

.. hen all  otber devices fall, and where medIcal skill baa 

E 
T 1 IlIven no relief. dafe, comfortable. and InvIsIble; no e epbones wlr

Wr ,�U:f� at��i"eBtit�J,ilt'1lf,:,ru'W'�:etco , 
IF' Jt.'�ll':.!I����r�!�Ilt1k��o"a':l!�:�!l!�York • ����t,: •• ��%J:;���

t?rder. 
SuItable for exchanges or private plant •• 

THE "ROUND BOX" I ..- SMldfOTTuttmoniais<mdPrIc ... 
Some good territory left for reliable ajtents. 
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M. " M. CARBON PAPERS. 
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Statao Government Department&. 
Samp/u Fru """" appUcatwn. 

MITTAG &; VOLGER, 
Manufacturen for the Trade, 

Cor. Park 011 B.B. ATlL, Park 11411, 11. 3. 

FORECLOSURE SALE. 
F!':..:�!O ��I t:: s�:l��rlu'Jt'�n 1tJ�DU�acturl"J 
noon, at �reen Island, Albany Coimty, tl Y. '\l::t In good order. Apply to BALE, BULKELEY .\ TEN­NANT,Attorneys, 26 North Pearl Street, Albany, N. Y. 

THE ELECTRIC LAUNCH CO. 
OFfiCE AND WORKS 186 STREET 

MORRIS HEICHTS,NEWYORKCITY 

MONITOR VAPOR ENGINE AriD 

POWER COMPANY, 
8 ElliE STIIEET, CIIAND RAPIDS, M,CH,GAN. 

CASOLINE LAUNCH ENGINES AND LAUNCHES 

MANUFACTURE OF BICYCLES.-A 
very comprehensive article gtving the detu.ils or con­
struction uf every part of tbese vehtcl�. With 1.6 en­
graviDJls. Conta llJed In SClJeNTIJ'IC AMERICA.N Sup­
PLEMENT. No. 908. Price 10 cent.. To be had at tblo 
oftlce and from all ne"sdealers. 

AME
!��!JH�!J.��A�E��t CO. 

A Complete SysteUl for tbe generatIon of a 

OHEAP AND PERFEOT FUEL GAS. 
GAS BLAST FURNAOES, 

for all kinds of MechanIcal Work, 
HICH PRESSURE BLOWERS, ETC. 

lY" Rlustrated Cataloguu on appUcaUon. 
Address, SO NASSA U STltEET. NKW YORK. 

of Making It.-An addre.s delivered at Cornell Univer_ 
olty, by Cbarles A. Dana. edItor of tbe New York Sun. 
Contained 1n SClIriNTIJ'IC AII.RICAN SUPPI,BM.NT, No. 99i'i. Price 10 cento. To be bad at tbi. olllce and from 
all newsdealer&. 
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SPECIAL TIES. 

CONTRACTS·· WANTED. 
To manufacture Hardware Spec1altlel. Pat'd Noveltleo 
and Sheet Metal StaJapln.. Lan .. lU ... Co., RacIne, WII. 

ICE MACHINES. Cor II"" En .. fne ... nl'"wen' 
Dnd n"u le .... ' IUncblne .. y. THE VILTER 
MrG. Co., tl99Cllnton Street, Milwaukee, Wis. 

.'l�:�� 
WHITE PINE. CYPRESS. BEDWooD. 

� r.�k:;S�Voit::� I WILLIAMS MFG, CO, 
321 Vine St., Pblladelphla. Kalamazoo. Mich. 

PO�IBILITY OF LIFE IN OTHER 
Worlds.-A mo.t Interestlnjt dl.cu •• lon of this mucb 
debated question by the wreat a�troDomer, SIr Robert 
Ball. t:ontained In SCIENTIFIC AMERICAN Sup­
PLICMItNT. N o. 99�. PrIce 10 cent.. To be had at thil 
oMce and from all newsdealers • 

1� to 15 bone power. For Propelllng Boats of aUklnda. Clieapest Fuel, Absolute Safety, No Licensed En�neer. 
�I

W�t C?!"t'i"��':.tan��reds
.�n Successful .0. 

GI,on)o; GAS .. j�ttJNE CO., 
Merion Avenue It 49th Street, PHILADELPHIA. P A.. 

MESSRS. MUNN .\ co., Sollclton 
of Patents. bave had nearly fifty 
years' continuous experience. Any 
one rna,. quickly ascertain, free, 
"�:��I:� I�ri'i���� Kf��

b
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�mmunicalioDS strictly conflden-
�� to �b����� :J"'ri:.

ts and 

PATENTS 
taken throngh Munn .\ Co. receive 
.peclal notice In tbe Scientihc A mtT. 
ican. ThIs 8plendld weekly paper. 
elegantly Illu strated, bas tbe largest 
circulation of any scientlflc work. 
til a YlXdr!�e�'fi'R'J�i��/,ree. 

New York, 361 Broadway. 

D
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AFNESS CURED! THE EAR 
VAPORATOR CUR1':B DEAFNESS 
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EAR VAPORATOR CO., Y. M. C. �. Bldg., Cblcago, m. 

ENGIN EERING F ALLAC IES.-A N AD-
drefts to the Jll'adullttDJl clas8 of the Fl.te .. eos Institute of 
1'pchnoloJlY, by President Henry Morton, OJ! certain 
popuhll' fallaCIes likely to be encountered by young en­
Jlineere. Ilnd which may sometimes lead even Able men 
ulraJ' when met. with in a new iluise. With 2 ft$Z'ores. 
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all ne"sdealerll. 
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UNIVERSAL GOTTON GIN & WOOL BURRER CO" 
Room 80 

FISKE Bun.DING 89 STATE ST. BOSTON. 

V8u USE 8RINOSTONES? 
If '0, we can supply you. All size • 
.......... ed and 1I111I1UI1I1.vd. al"ay! 
kept In stock. Remember, we make a 
!peclaltyof oelectlng stones for aU.pe­
Clal purpose.. ..- Ask JOT catalogtU, 

Th" (:J.EVEI.A "' ., S'I'V"'E (;0. 
lid Floor. Wilshire, Oleveland, O. 

GIOVANNI MINA, 
lIIIANro'AOTUBBR 0:1' 

Piano Organs. 
REPAIRING nnd 

TUNING. 

19 SULLIVAN STREET, 
NEW YORK.. 

NAFEW·LOVELL OHEOK PROTEOTOR 

PATENT .. TEEL 

SKELETON' LEOS 
ARE THE BEST. 

E.ta bUshed 1849. 
D. W. KoLBIt: .\ SON. 1BS9 Arch St., PhiladelphIa. 

VOLNEY W. MASON" CO. 
FRICTION PULLEYS, CLUTCHES, aM ELEV!TORS 

PROVIDENCE, R. I. 

Architectural gooks 
Useful, Beautiful and Cheap. 

Any per80n abont t o  erect a dwelling hou.e or sta­ble. eIther It) tbe country or city, or any builder wl8hlng 
to examIne the late.t and be.t plan. for a cburch, 
lIcbool hou.e, club houoe, or any otber public buildIng 
of hljtb or 10 w co.t, .bould procure a complete oet of 
the ARCHITECTS' AND BUILDERS' EDITION 01 the SCI­
ENTIJ'IC AlIIIERICAN. 

Tlte information theoe volumeo contain renden the 
work almo.t Indispensable to the archlteot and builder, 
and persom about to build for them.elve. will lind tbe 
work 'lIIIge.tlve and moot meflll. Tbey contain draw­
InIts In perspectIve and In color, togetber with lIoor pl8D8, C08ts,locatlon of re.ldence. etc. 

Two volumes are publl8hed annually. Volume. 1 to 
18, whlcb Include all tbe numbers of thl8 .. ork from 
commencement to December, 1�, may now be obtained 
at tbl8 olllce or from Book.ellers and New.dealers. 
PrIce, stitched In paper. t2.00 per volume. Tbe.e vol­umeo contaIn all tbe plates, and all tbe otber Interestllll! 
matter pertaIning to tbe work. Tbey are of great per­
manent value. For .. arded to any addreo •• 

DI1NN '" CO., Publishers. 
381 BroadwaT, New York. 
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