
�bvedi$ement$. 
In81de Page. each In8ertlon � - - ., a cent8 a line. 
Back PaKe, ench inserlion - • - 81.00 a line. 

The above are charges per a.gate hne-about eight 
words per 1ine. 'l11is notIce shows the width of the line, 
and is set in agate type. Hngravings may hea.d advertisements at the same rate per agate line, by measure
ment, as the 1etter press. Advertisements mu.. be 
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JENKINS BROS. 

VALVES 
ARE STAMPED LIKE CUT. 

NONE GENUINE unle •• so stamped. 
JENKINS BROS. 

.John Street. New YOl'k. 
106 Milk Street, Boeto .. 

21 North 5th Str""t, Phil ... 
64 Dearborn Street, .,blcqo. 

'l'HE MODERN ICE YACHT. - BY 
Geo. W. Polk. A new and valuable paper. containing full practical directions and .peclflcation. for tile constrllction of the fa.te.t and be.t kind. of Ice Yacht. of 
the late.t. mo.t approved form.. Illu.trated with engravings drawn to Bcale, showing the form, position, and arraog'emeut of all the parts. Contained In SCIEN
TIFIC AMERICAN SUPPLEMENT. No. 6:l4. Price 10 ceut.. To be had at this otnce and of all newsdealers. 

THE ARMSTR O N G  MFG. C O. 
BRIDCEPORT, CONN. 

WATER, GAS AND STEA.III FITTERS' TOOLS. 

Stock8 andDie8 f'o� Pipe, Bol ts, and Bra88 Pipe, 
Wrenches. Pipe Vises, Pipe Cutters, et c. 

Catalogue. sent free on application. 

IcE-BOATS - THEIR CONSTRUCTION 
and management. With working drawings, drtalE. and 
�n"s't�A)�. f�I.;w�g�h��:�'i�.�� .. ��g�fu::g�a� nspd on the Hud.on river tn winter. By R A. Horsfall, 
lIt.E. Contained in SCIENTIFIC AMERIC AN SuPPLE
lIENT, 1. The BRme number also contains the rules and 
regulations for the formation of Ice-boat clubs . the sail
i� and management of ice-boats. Price 10 cents. 

STEEL BALLS. 
For Antl.Friction Bearlng8, 01 
Best Ca .. t Steel. Hardened, 
Gronnd, Bud Burnished, from 3-16 In. to 21n. diameter. 

In quality and den.ity of metal, 
In uniformity of temper, and in ac
curacy and nicety of finish warranted. unequaled. 

p,- Samples and prices 00 applica
tion. 

THE COPYING PAD.-HOW TO MAKE 
and how to U8P.; with an engraving. Practical directions 
bow to prepare the gelatine pad. and also the aniline ink 
by which the copies are made; how to apply the written 
�e����i�e��� ��?iN��;l�oA����gAio§��P��E�:N�t��: 43S. Price 10 cents. For .ale at this office and by all 
newsdealers in an parts of the country_ 

THE KODAK CAMERA 
Makes lon Iniltantaneou8 Pictnres by simply pressing a 

button. Anybody Clin use it who can wind a watch. No focusing. No tripod. Rapid Rectilinear 
I� ens . PhotOgra
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mera,in h a nd s o m e  
Bo l e-l e a t h e r  case. loaded forl00 pictures. see SCI. AM.. Sept .. 15.·88. 

Price, 8:la.OO. Reloading, !II�.OO. 
The Eastman Dry Plate & Film Co. 

Roche8ter, N. Y. I 15 Oxford St., London. 
Send tor copy Of Kodak Primer with Koda k Photograph. 

THE PHONOGRAPH.-·A DETAILED 
description of the new and Improved form of tbe pbo
nograph just broultht out by Edi.on. Witb 8 engrav-
1fl�T, �o�ta�'!Jei'. "l.r�.frl�Tg�� •• ��
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office and from all newsdealers. 

THE RICHARDS OIL ENGINE 
The !'Oafest, Most Economical, and 

Most COllvenient Engiue. No Boiler. 
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pletely regulated by the governor. 
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DRAULIC POWER CO., 801e Manuf nctnrerll, 
Bin"hamton, N. Y., U. S. A. 

PATENTS. 
MESSRS. MUNN &; CO .• in connection with the publl' carton of the SCIENTIFIC AMERICAN. continue to ex· 

amine improvements. and to act as Solicitors of Patents for Inventors. 
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preparatwn of Patent DrawinJls, SpecitlcatlOl!S, and the 
prosecution of A pplication� for Patents in the United �tates. Canada.. and }'oreign COllntries. Messrs Munn " 
�gr ����;�'T:b��8��li�:�:�������:ri::88nCd°'«:J,��: 
on InfrinJlements of Patents. All business intrusted to 
them is done with �pecial care and promptness, on very reasonable terms 
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cure them; directions concerning Labels, Copyrights. 
DeSigns, Patents, Appeals, Rnissues. Infringements, As
signment., Rejected Cases. Hints on the Sale of Pa. tentl, etc. We al.o .end. freeot charge. a Synop.,s of Foreign Pa. 
tent Laws, showing the CORt an d m eth od 0 f s8Curinfjt 
patents in all the principal countries oithe world. nlINN '" Co3ln, =�:�N:..! r.:.enaa• 

BRANCH OFJ'ICEB.-No. 622 and 6U F Street, p., 
ollic Building, uear 7th Street. WaahlDiton, D. C. 

J tieutifit �lUetitau. 

ARCHITECTURAL DESIGNS. ELE-

HYATT F ILTERS. ment. of.-Two lectures by·H. H. Statham. Treating of 
architecture as an intellectual art. wbose aim Is to ren
der bulldin� objects of Interest and beauty, and not mere utllltarian walls. lioors. and roof.. With 761llustratioos. t ontBined in 8ClE!"TIFIC AMERICAN SUPPLE
MENTS. Nos. H3ll and 634. Prlce,"lOcents each. Tobe 
obtained at tb.s otnce and from allilewsdealers. The Franklin Institute of Philadelphia has awarded 
---------------------..... ·1 The Scott Legacy Premium Medal to this Com. 

MANGANESE STEEL AND ITS PROP
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b
At:��I�� l:.�rJ.ef�J.nc�ll!.s s��!:'t':.\�U�� SCtENTIFIC AMERICAN SUPPLEMENT. No. 640. Price 10 

cent.. To be had at this otnce and from aD newsdealers. 

DELAFIELD'S PAT. SAW CLAMP 

Ii 

Scientific Bill Catalogue 
RECENTLY PUBLISHED. 
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mailed tree to any addre.s on application. 
MUNN"" cn., Publishers Sclentllic American, 

361 BI'oadway, New York. 

pany for the adaptnbility of their 8Y8tem to the 
Purification of Water Snppliell of' Cltle8. 

LONG BRANCH ,  NEW JERSEY, 

NEWPORT, RHODE ISLAND, 
A TLA NT A, GEORGIA, 

and over 20 cltie. and town8 have adopted this 
sy.tem, which is the only succes.ful legitimate one. 

We have .ult. against the National. Jewell, and other 
Companies who infringe our patents. . 

HYATT PURE WATER COMPANY, 
18 Col'tlandt Street, New York City. 

SORGHUM SU GAR IN DUSTRY. PRO-
lO'ess of.-Abstract of areportby Prof. E. B. Cowgill. on 
the operations of the Parkinson Slljlar Work. at Fort Scott. Kansas. with an outline of the processes of Sor
ghum Sugar Making. With 2 ligures. Contained In Scr-
:'ltV.I�t-�E�81;f t�g������Tir�� 3��W8K�!YM� 

Made entirely of ASBESTOS. 
Absolutely Fire Proof. 

BRAIDED PA«J)UNG, IIIILL BOARD, SHEATHING, aMENT, I'IBU AND SPE«JULTIES. 
OE[.A.X.:l"::IiI�&-8PEl'II'OJliJ O� .. F��T E. � ST., N. Y. 

BRANCHES: Phlla,24 Strawberry St. Chicago, 86 E. Lake St. Pltt8burK,37 Lewl8 Block. 

ROYAL MICROSCOPIC SOCIETY.
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(JAN SUI'PLY.MENT, No. 643. Price 10 cents. '1'0 be had at this otnce and from all newsdealers. 

THE CUSHMAN KEY DRILL CHUCK. 
This is an improvement over 

all other chuck. of its cIa"" and i. fully guaranteed. 
nIAM. HOLDS PRICE No.1. 21n. 0 to � In. $6.50 

No. 2. 2� in. 1-6<1 to "In. 8.00 
Sold by the trade and Manu

fact.ured by THE CUSHMAN 
CHUCK CO., Hartford, Conn. 

ANEW.�;rALOCUE VALUABLE PAPERS 
Contained In SCmNTIFIC AMERICAN SUPPLEMENT. sent 
tree °k'im&' �'C6�

d
iIJi"'Broadway, New York. 

OTTO lAS ENIINES. 
Over ��,OOO Sold . 

'�:-lrg,:t���::::::8ttL:g: ���l�:: 
Twin Cylinder .. Otto ... . Gas Engines. 
COmbined ....... Otto .. t�:g ���g: .• 

I Co bl d Ott Ga. Engines m ne ....... 0 . . and Dynamos 
lOTTO GAS ENGINE WORKS, 

CHICAGO, PHILADELPHIA. 
New York AKenCy, 

tS Vesey Street. 
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POLAR PLANIMETER. - A PAPER 
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SCIENTIFIO AM EHI(,A" SUPPLEMENT, No. 637. Price 10 
cents. To be had at this otnce and from all newsdealers. 
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MENT. NO. 639. Price 10 cents. '1'0 be had at this otnce and from all newsdealer •. 

PLANING AND MATCHING MA CHINE!!!. 
II p 
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Special Machines for car Work. and the latest Improved 
Wood Working Machtnery of all kinds. 

NEW YORK BELTING AND PACKING CO. 
JOHN H .. CHEEVER, Treas. 15 PARK ROW, New York. 

OLDEHT and LARGE�T Manufacturerllin the United State. of' 

VULCANIZED RUBBER F ARRICS 
Por nechanteal P1U'p08e •• 

RUBBER BEL TINe, 
Packing, Hose, 

11,1'- ��'" H c' 

'!:"' • 
at, � 

-) ....-:. -� 
VuJcan Ite Emery Wheels, Rubber Mats, Matting & TreadS 

Branches :-W. D. Allen &; Co •• 161 Lake St .. ChIClllfO; 308 Chestnut St •• Phlla.; 52 Bummer St •• Boston; Post &; Co .• 
CIDCluuatt. O. Amett &; Riven, San Ji'raDcIBCQ. European Branch. Plckhulten 6li!amburg (Frelhafengeblet), Ger. 
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SY�AL��[ MAllt��lt I��� Wu�KS 
w b BURW� PROP� 

TH� AM�RI�AH DG��T��EPlmJ� ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 80th, 
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 
u nlawful use, and all the consequenccli 
thereof. and liable to suit tht'refor. 

ERIE ENGINE WORKS .w::���;,�����';,�Rcf/A 
STb,TIONARy-PORT .... SLE AGRICULTURAL. - ENG 1 NE 5 STATIONARY - PORTABLE VERTICAL- BOIL-E AS 

JAMES B. EADS.-AN ACCOUNT OF 
the life and labors of this eminent engineer. Witha 
portrait. COntained in SCIENTIFIC AMERICAN SUPPLE
MENT. No. <l9:l. Price 10 cents. To be bad at this 
otnce and from all newsdealers. 

ALLE ___ ----!: ') CASTl,NGS FR���ECIAL ERNS 

� ==-ABL AND FINe GRAY IRON ALSO 5TElL 

- O<VLIN •• CO -I fINE T.NNlNG JAPA - Pil1T�,: A� � Gl{ (: FINISHING. NNlt'llG <:..� Tt'lOM LEHIGH IWE J< AMERICAN ST PHILA '---_�_,,_() _ 
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� ,ientifi, �mtri,au 
ESTABLISHED. !�46. 

'thtJlOlt.-f»opu.lar SeieotUie Paper in the World. 

Thill widely ch'cnlnled and splendidly Illustrated 
paper Is pub lIsted weekly. Every number contains six
teen pages of useful lnfolmatlon and a large number of 
original engravings of new Invent10ns and discoveries. 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics. Manufactures. 
Chemlstry.ll:lectrlclty, Telegrapby. Pbotography. Archi
tecture. Agriculture. Horticulture, Natural History. etc. 
Complete Li.t of Patent. each week. 

Term8 of Suhscrlption.-One copy of the SCIEN
TIFIC AMERICAN will be sent for one vear-52 numbers
postage prepaid. to any subscriber In the United States 
or Canada, on receipt of tlll'ee doUor. by tbe pub. 
IIshers; six montbs, $1.50; three months. $1.00. 

Clal>lI.-8pecial rates for .everal name •• and to Post 
Masters. Write for partIculars. 

The safest way to remit Is by Postal Order. Draft. or 
Express Money Order. Money carefully placed Inside 
of envelopes. securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's rl.k. Ad
dress aU letters and make all ordQrs.drafts. etc •• PILY· 
able to 

�'t:TNN & COo. 
361 Broadway, New York. 
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Scientific American Supplement. 
This Is a separate and distinct publication from 

THR S(JmNTIFIO AMERICAN. but Is uniform therewith 
in slze. everynumber containing sixteen large pages full 
of engravings. many of wblch are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCUNTIFIC A"�RICAN SUI'PL<M"NT Is published 
weekly, and includes a very wide ranll:e of contents. It 
presents the most recent papers by eminent writers in 
all the prinJlpal department. of Science and the 
Useful Art., embracing Biology. GeololO'. Mineralogy, 
Natural Hi.tory. Geo�raphy. A rchreology. Astronomy. 
Chemistry. ElectriCity. Light. Heat, Mechanical Engi
neering. Steam and Railway Engineering, MIning, 
Shlp .Bulld4!g, Marine Englpeering. Photogrnphy, 
Tecbnology, Manufacturing Industr'e •• Sanitary En
gineering, Agriculture. Horticulture, Domest1c Econo
my. Biograpby, Medicine, etc. A vast amount of fresh 
and valuable Informl\tlon obtainable In no other pub· 
IIcatlon. 

The most important Engineering Works, M echanl8IDs, 
and Manufacture. at home and ab,ol>d are Illu.trated 
and described In the SUPPLEMENT. 

Price for the SUPPI,EMENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTlFlC AM. 
£lUCAN and on� copy of the SUPPLEMENT.both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order,express mone, order. or check. 

MUNN "" Co., 361 Broadway, N. Y .. 
Publishers SCIENTIFIC AMEltICAN. 

• 

Building Edition. 
THE SCIENTIFW AMlCRWAN ARCHITlICTS' AND 

BUILDERS' EDITION Is Issued monthly. $2.00 a year. 
Single copies. 25 cents. Forty large quarto pagea, equal 
to about two hundred ordinary book pages; forming a 
large and splendid MaKazine of' Architectllre, rich
ly adorned with elegant plates in colors. and with other 
line engravings; Illustrating the most Interesting ex
amples of modem Architectural Construction and 
allied subjects. 

A special feature Is the presentation In each number 
of a variety of the late.t and best plans for private resi
dences. city and country. Including tho.e of very mod
erate cost as well as the more expensive. Drawings In 
perspective and In color are given. togetber with full 
Plans. Specillcatlons, Sheets of Details, Estimates. .. tc. 

The elegance and cheapne •• of this m�nllicent work 
have won for It the I.orgest Ch'culation of any 
ArchlteCmra) publication In the world. Sold by all 
newsdealers. � a year. Remit to 

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

PRINTING INKS. 
THE .. Scientific American" is printed with CRAS, 

ENEU JOH:NSON & CO.'S INK. Tenth and Lom. 
bard Sta •• Phil&., and 47 Rose St., opp. Duane St .. N. Y. 
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