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Inside Page. each insertion r.o __ ,,:i cents a tine. Hack Page, ench insertion - - - 81.00 a line. The above are charJles per a.gate lIne-about eight words per line. 'Phis notice shows the width of the line, and is set in agate type. Engravings may head advertisements at the same rate per agate line, by measurement, as the letter press. Advertisements must be received at publication office as early as Thursday morning to appear in next issue. 

New Gas Engine 
"The Baldwin" 

ExhibiUd at the late A ""rican I Jlstit ut� Fair , New Y <>ric. 
A four horse-power engi ne in connection with storage battery, running 84 incandescent electric light& (and 

:Atr���t�:�l���s �t�lg��)b:i�tii:e�ef��� ll'it�tb�� speed steam engines in common use fur electric lighting. and permitting any number of lights to be shut off or turned on without a1Jectilllz the remainin� li�hts in the slightest degree. A marvel of beauty, perfection, and power, adapted ·to lighting, pumping, and all purposes where 1\ safe and cheap power is required. Manufactured and guaranteed by 
Otis Brothers & Co., 

Elevators and Hoisting Machinery, 
3S PARK ROW, NEW YORK. 

THE MODERN ICE YACHT. - BY Geo. W. Polk. A new and valuable paper. containing full practtcal directions and speCifications for the construction of the fastest and best kinds of Ice Yachts of the latest, must approved forms. Illustrated with engravings drawn to scale, showing the form, position. and arrangement of all the parts. Contained in SCIENTIFIC AMEHICAX l'-'UPPLEMENT. No. 6�4-. Price 10 ceuts. To be hal at this office and of all newsdealers. 

PETROJ.EUM FUEL.-AN ACCOUNT' SHIELDS &. BROWN CO. 
��J�a:;e�;:fu�agiab�ii��a��r�fl::tg:���O��ri;:se : Manufacturer. of 
and also of tbe experience, of the Gr8zl-Haritzin Ran� al road with coal oil as a fuel. Contained in SOlEWl'IFIC AMERICAN SUPPLEMENT No. 611J. Price ten cents. To be had at this office and from all newsdealer •• 

I 

Mention thIs paper. 

H?tIJOIIE 
· .. lIla 

ST[AMPACKING 
Boiler Coverings, MiUboard, Roofing. 

Build ing Felt, Liquid Paints, Etc. DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 
H. W. JOHNS MfG. GO .. 87 Maiden Lanp, N.Y. 

IF -"""""'0 LJ uSE 
VALVES -
\,"'\.\� 'i;(J'\'\ �';\\. \\:\,:;\'6\ CJ\:\ \\�"l\\:\�) 
: __ J ENKINS BROS. 

-FOR-
Steam, Gas aud Water Pipes, Drums, Heaters, etc. 
The Best Non-Condllctor of Heat & Cold III the World. Send for Illustrated deacripttve CJreular,and name tbil paper. 143 Worth Street, 78 and 80 Lake St., 

NEW YORK. CHICACO. 

HYATT 

Pure Water Co. 

PURE 

NATURE·S PROCESSES Purlfyb'fo��OD�;�O Gal-
Adopted by TWRNT)f dlf. ferent CITIES and Towns, and a'l'HOUSANDormore MANU .. F ACTURERS. etc., in the United States, Canad", West Iudies and SOuth America. 
HAS NEVER FAILED. Cumpliea-

WATER COMPANY, 
TRIBUNE BmLDING. NEW YORK. 

ICE-HOUSE AND COLD ROOM.-BY R. G. Hatfield. With directions for comtructlon. Four engravings. Contained tn SCIENTIFIC AMERICAN SuP· PLEMENT, 1J9. Price 10 cents. To be had at this office 9Jld of al\ newsdealers. 

THE BACKUS MOTOR Is the cheapest power known for driving al\ kinds of li�ht machinery. Thousands in use the world over. Speak for themselves. Sold with or without a goyernor. Itis nOiseless, neat,compact. and runs without attention 
THE SAc1CUtfEXHAUSTER A wonderful Air Motor. Invalnable fol' ventilating fact<:>ries and puhlic buildin�s. Will remoye smoke, <lllst, steanl. foUl. air, aeid",i and is -used fOr dryi..':"i 
�e.:�'l(u� W�¥i:���o'.r ��:a�����r."N:T. 

A.:u.:mB%C.A.l.Y 
leather Link Belt Co. 

A new article in Belting which is made of small Leather Links 
�oined together with steel bolts. 
c�:iu��6��::d ':������!ict��: ery and belts run h8tlf crossed. }l'or prices and prliculars write to CRAS. A. SCHIEREN &:CO., 47 Ferry St., New ¥orL; H6 Arch St., Phlia.; 86 Federal St., Boston. 

,--." i ,�j -�TIGHT&SLAG�BARRtLMACHINtDy 
- 'i�\_ I �'LIlASPECIALTY[�-_; '\ 

-::"-::--T::: JOHN GREENWOOD &CO ROCHESTER N.Y 

�@WMBIA �ICYChES· 
.00 Du;r�ICltLE� 
r!e S'����trANDEHS 

GUARANTEED=HIGHEST GRADE 
ILLUSTRATED CATALOGUE=FREE � _e POPEMFG.CO. 

79 FRANKLIN ST' BOSTON 
BRANCH 12WAR.R.EN ST.NE'wYOR,K HOUSES jj291 WABASH AVE. CHICAGO. 
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SY�AL�S[ MAll[A�lt m�� W�RKS 
w B BU'1NS pp.op-� 

'THE AMERI�AN nu TELEPH�NE ��. 
95 MILK ST. BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the consequeUCeb 
thereof. and liable to suit thE-refor. 

BUF FALO FORGE CO. 
MAKE BEST LINE 

FORGES BLOWERS EXHAUSTERS 
HI\I'l�1 Ix PJI:I:Ui DRIL LS >2,\lHI\\.\).I".'{ 

ESTABLISH!m 1�46. 
The 1II0At Popular Selentifie Paper in the World. 
Onb 83.00 n Year, includiolr Postage. Weekly. l)!.) NumberN a Year. 

Thill widely ch·culnte" and splendidly iIlnstrated paper Is published weekly. Every number contains six
teen pages of useful infOlmation and a large number of original engravings of new inventions and discoverIes, 
representing Engineering Works, Steam Muchinery, 
New Inventions, Novelties In MechanIcs, ManufHctureSt 
Cbemistry, I£lectricity, Telegraphy, Pbotography, Archi
tetture. Agriculture, Horticultnre, Natural History, etc. 
Complete List of Patents each week. 

Tel·lUs of Subscl'iptioll.-One copy of the SCIENTIFIC A \IERICAN will be sent for one lIear-52 numbers
postage prepaid. to any subscriber in the United States 
or Canada, on receipt Qf three dollm·s by the publishers j six months, $1.50; three months, $1.00. 

Clubs.-Special rates for several nameli\, and to Post Masters. Write for particulars. 
Tb@'f!6fetlt way to remit is b:\' �a.l�O� Draft, or 

Express Money Order. Money caretU11y pl'lCed'lnside of envelopes", securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad
dress all letters and make all orders, drafts, etc., pay· 
able to 

Jl.d:'t:TNN &; co_� 
[361 Broadway, New York. 

• 
T�E 

Scientific American Supplement. 

= .i 

This Is a separate and distinct publication from 
·ram SCHENTIFIO AMI£RICAN. I..mt is uniform therewitb 
in size, every number containing sixteen ]arge pages fu]) 
of engravings. many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THlE SCIICNTIFIC AMlERICAN SUPPLlEMlCNT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in  a l l  rhe prinCIpal departments of Science and the 
Useful Arts. embracing Biology, GeclolitY, Mineralogy, 
Natural History, Geography, Archreology, Astronomy, 
Cbemistry, ElectriCity, Li�ht, Heat, 11echanical EnglShepard's New $60 Screw-Cutting Foot lathe neerlng. Steam and Railway Engineering, Mining. 

� p:�k�n�c�gNe§a���'l:f[�� �hlP Bnllding, Marine Engineering,. Pho�<)grllphY, 
� n::.ents, Chucks. Mandrels, Twist :.Lecbnology, Manufacturing Indu3trles, Santary En-

:!� � ���niTB1U1�iiiim·wALLs, 
cE ! = � I County Rights, $50. state Rights, $500. 

to Drills, Dogs, Calipers. etc. '\ gineerin�, Agricnltnre. Horticulture, DomestIc Econo-
.. l_ p����� 'On trIal. Lathes on my, Biography, Medicine,etc. A vast am(Junt of fresh - Send for catalogue of Ontfits and valnable Information obtainable in no other pub. 
cI for Amateurs or Artisans. lication. � Address HAJ'E�.v.EPAUD" The most important Enryineerina Works, l\lechanisms, 

cc Z rn 'I See descriptive notice in SCI. AMERICAN, May 22,1886. I-- D: � : '  Send for circulars. Ransome.W2 Montgomery St., S,Il'.Cal. 
� �� ! ------------------------.---------------

,i 134 East �d !!!treet, and Manufactures at home and am-os.d are Illustrated ..., Cinelnnatl. Ohio. a d described in the SUPPLEMENT. 
-= � ... . i PH O:T O-E N GRAVING PROCESSES.- MODERN SMOKING PIPES 

H,G.SCHRAMH CAMDEN N.J. a.. = l!: 'I The" Washout" process. The swelled gelatine proceBB .... = � j Full details of each. Contained in '3CIENTIFIC AMEltI... foil � , CAN SUPPLEMENT, No. ti 1�. Price 10 cents. To be had C'-) - = .. i at this office and from all newsdealers. 
ZE��' THE CURTIS SYRACUSE WAT 
���iOl RETURN 
z: CC � STE.A.J::v.I: TB.A.P_ 

With oJfal\ 

�� 

PATENTS. 
MESSRS. MUNN &: CO., in connection with the pnbli' aatlon of the SCIENTIFIC AMERICAN. continue to examine improvements, and to act as Solicitors uf Patents for Inventors. 

���n::i'a ���n';,":;:e���"'}1c'Kllt,�;o'Fth"e preparRtwn of Patent Drawings, Specifications, and the 

For returning steam condensed un� der preBBure automatically into the bOiler, whether taken from above or below the boiler lever, without loss 
8",_ilTHE

as
CURTii

u
ii"EGULAVUR CO" 

BOSTON, MASS. 
Send for Circular No. 19. 

ShaftfnD and Gearing Textile Maohinery, 
o ' ELEVATORS, ETC. ' I THOS. WOOD & <':0. ��d and Wood �t8., 

Philadelphia, PI" 

�r�::�ll��O:ag!. !ESI��:!?gr: �g�nfr��:�t\s�8��eM���e� Co. also attend to the preparation of Caveats. C cpyrights for Books,I4abels. Reissues. A Bsignments. an d Reports on Infringements of P1\tents. All business intrusted to them is done with �pecial care and promptness. on very 
RUBBER BELTINO, PACKINe, HOSE. 

Oldest and 1,argest Mannf"actDrerm in the United Statel!. 

reasonable term! VULCANIZED RUBBER FABRICS 
A pamphlet sent free of char�e, on application, con- For Mechanical Pnrposes. 

���n,:nfh��\in&���t�::'sn c�����n���er:b:l:.? ��;Yll:-t�: A:l.r Brak.e �ose 
�:�,\��·ntta\t�f:ct�Sp��e.�'frfn�'!"o�nl'i!���:s:n�t � A SPECIA!.TY. 
tente.etc. RUBBER MATS, 
te�el��S��h�..:r.:o{h';,ha.rg:iaa��n�:�tg.1 �¥r:��':,rr:� . RUBBER MATTINC, 
patents in all the principal countries of the world. AND STAIR TREADS. 

ltUJNN &: co., SoUciton 01 Palen a., NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of tbe SCIENTIFIC AM
EltICAN and one copy of the SUPPLEMIJ:NT, both mailed 
for one year for $7.00. Single copies ]0 cents. Address 
and remit by postal order, express money order, or check, 

MUNN & Co., 361 Broadway, N. Y .. Publishers SCIENTIFIO AMEmCAN. 
• 

Builders Edition. 
THE SCIENTIFIC AMERICAN ARCHI'rECTS' AND 

BUILDERS' EDITION Is Issued monthly. $2.00 a year. 
Single copies, 25 cents. Forty IMrge quarto puges, equal 
to about two hundred ord inary book pages; forming a 
large and splendid Magazine of A rcbitectllIoe, richly adorned with ele{Jant plat<JS in colors, and with other 
flne engravings j illUstrating the most interesting ex
amples of modern Architectural Construction and 
allied subjects. 

A .peclal featnre is the presentation In each number 
'1f a vljJ"iety of the latest and best plans for private resi
dences. city and country, Including those of very mod
erate cost as well as the more expensive. Drawings in perspective and in color are given, together with full Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this map,nlficent work 
have won for it the I�uI°&re8t Circulation of any 
Architectural publication In the world. Sold by all 
newsdealer8. $2.00 a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

PRINTING INKS. 
361 Broadway; New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, p,.. JOHN H. CHEEVER, Treas., THE .. Scientific American" is printed with CHAS Branches: 167Lake St .• Chicago : � Chestnut St., Phila.: 52 Summer St .• Boston; ENEU JOHNSON & CO.'SINK. TeDth andLom. 
oI1lc Building, Deaf 7th Street, WashlDgtou, D. C. J. D. ClDiEVEB, Dep'y Tress. Post It Co., OIDCln1llltl, O. Plckhuben 5 HambUrg (Freihafengebiet)' Gertnany. bard Ste •• Phil a., and t7 Rose St., oPP, Duane St., N. 1". 
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