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The- above are cbar�e8 per agate hne-about eight 

words per line. 'l'his notice shows the width of the line, 
and is set in agate type. Engravings may hea.d adver­
tisements.at the same rate per agate line, by measure­
ment, as the letter press. Advertisements must be 
received at publication oftlce as early as Thul'Sday morn­ing to .. appear in next issue. 

THE KODAK CAMERA 

.. -.:ojperil,.; g!n�:i�t 
own pictures, or 

send them to the fac· 
tory to bl.'finished. 
Morocco coveIed Ca­

mera, in ha n d s o m e  
s o l e-l e at h e r  case. 
loaded for 100 pictures, 

see SCI. AM., Sept. 15, '88; 
Price, $2li.00. Reloadinll', 82.00. 

The Eastman Dry Plate & Film Co. 
Rochester, N. Y. I IS Oxford St., London. 

Send frYr copy of Kodak Primer with Kodak Plwtograph. 

NON-OONDVOTOEl., 

Sectional Pipe Coverings, 
ASBESTOS BOILER COVERINOS, 

H. W. Johns Manufacturing Co. 
THE COPYING P AD.-HOW TO MAKE BOLE MANUFACTURERS OF 

and how to u8e; with an engraving. Practical directions H • .  W. John'" Asbestos Roofinll', Buildlnll' Felts, Fire-Proof Paints, Liquid Paints, etc. 
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43S. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

ICE.BOATS - THEIR CONSTRUCTION 
and management. With working drawlngsl�.ta!l., and 
directions in full. Four engravings, 8hOWllJ

�
ode of 

construction. Views of the two fastest lee.sa bOats 
used on the Hudson river In wlJl$l>r. By H. A. ontall. 
M.E. Contained in SCIENTIFtc AMERICAN SUPPLE­
MENT, 1. The same number also contains the rules and 
regulations for the formation of iee-boat clubs, the saIl. 
ing and management of ice-boats. Price 10 cents. 

STEEL BA.LLS. 
For Anti-Friction Bearings,of 
Best CaRt Steel. Hardened, 
Ground, and Burnished, from 
8-16 in. to 2 in. diameter. 

HISTORY OF THE ELECTRICAL ART 
in the U. S. Patent Office.-By C. J. Kintner. An inter· 
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ist
.:;,"J �lf'.i?g��rii� eJ�c
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models in possession of the Patent O1Ilce. Contained in 
SCIENTU'IC AMERICAN SUPPLEMENT· No. �44. Price 10 
cents. To be had at this office and from all neWsdealers. 

THE MODERN ICE YACHT. - BY 

?u'iYp!;ltg!f'll!ec':rciri.�:d � ���=-foc;.of:��� 
strllctlon of the fastest and best klnds of Ice Yachts of 
the latest, most approved forms. Illustratedwithen· 
gravings drawn to scale, showing the form, position, 
and arrRIlI<ement of all the parts. Cont\\ined In SCIEN­
TIFIC AMERICAN SUPPLEMENT. No. 6U. Price 10 
cents. To be had at this office and of all newsdealers. 

Mention thl. paper. 

SAWS W811�ed·IiO.OOO Sawye .. SAWS and Lumbe�m t o  :A·. . IIIIDd. Wl
�

fUl1 addre.!I'! �.acopy of Em. A " 8i'8dII'l! I k of SA Wt!�.' are first 
to Intr uce NATURAL GAS . and 

W
teInpering Saws with wond III etr� UP-W 
on improving their quality And toughness, 
enabligg us to red

. 
uce prie�. Address 'S EIUERSftl'l, SMl'I 11 ..", CO •. (Ltd.), S , Beaver FaUs, 1'110 

ERIE ENGINE WORKS w����'A����ii,�R�,P' 
�TA.rIONARY-PORTABLE AGRI�ULTURAL Er--lGINE:S STATIONARY PQR---A8LE VCJ-t",CAL BOILERS 

In quality and density of metal, mRE CONTINENTAL IRON WO° R'V'S ��'::'�':;,�
i
\iIc�t.�T1;�f8��t.&._ . ,.Do , 

ed unequaled. _ 
,iTSampluand price8onapplica- ::aE'l.C>C>�'YM', :N' . .... . , 

ROllln:� achlne CO.,Fltehbur&,IIl88L CORR UGA iiomsoiLER FLUES I l o�QRI\r.n';'(n flO[0'-, 
T 0 BUS I N E S S M E N Under their own patents and those of SAMSON FOX ot Leeds, England. 

• l1lADE IN ALL SIZES, WITH FLANGED OR PLAIN ENDS. 
\-, 
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The value of the SCIENTIFIC AMERICAN as an adver. Jr Take Ferry from 10th or:'3d St., N. Y., to Greenpoint ..... 
tlsing medium cannot be overestimated. Its c!rculation _____ :... ________________________ _ 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo· 
ries, and is read in all tbe principal liilraries and reading 
rooms of the world. A bUsiness man wants something 
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selectin� a Jist of publications in Wlllcn yuu deCIde It is 
for your interest to advertise. This is frequently don� 
for the reason taat tn.e a�ent 
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ets a larger eommi88ion 
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culation t&&n is allow-

}'or rates see top of first column of this p�e, or ad· 
dress 

lllUNN & CO., PubUsh"rs, 
361 Broadway, New York. 

BALL ENGINE CO. 
ERIE, PA., 

MANUFACTURERS 011' 
AUTOMATIC CUT·OFF ENGIftB8 
lri': flJr�;:g.,����a��;: 
lng, and all purposes where 
a close governing engine is 
indi.pensable. 

Tha . Ori«inal Unvnlcanized Pactin[. 
CALLED THE STAvDARD-AS it Is the Packing by which l' all others are compared. 

Accept no packing as .JENKINS PACKING unless 
stamped with our" Trade Mark." {Tl .John Street. N. Y. . 

NATURAL GAS INDUSTRY AT PITTS· 
8o��y:-

A
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TIlI'IC AMERICAN SUPPLEMENT, No. 627. Price 10cents. 
To be had at this office and from &II neWSdealers. 

JEVKINS BROS 101> Milk street, B08ton. . D ·  • 81 North 5th St., Phlla. 54 Dearborn. St., Vhleaco-

Scientific Bill Catalogue THEAMERI�AH !ELLTELEPH�HE ��. 
llECENTLY PUULIimED. • . 95 MILK ST., BOSTON, MASS. 
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THE DEVELOPMENT OF THE MER-
curial AIr Pump.-By Prof. Silvanus P.Thompson, D.Sc. 
An Interesting historical paper in which the various mer­
curial air pumps in use from earl}, times ujltothe present 
are cla88ified and described. I. YfJward driving pumps. 
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jector pumps. VL Mecbanical mercurial' pumps. With 36 engravings. Contained in SCIE"'TIFIC AMRRICAN 
SUPPLEMENT, Nos. 629, 6:10 and 631. Price 10 cents each. To be had at this olllce anll from all newsdealers. 

HYATT FILTERS. 
The Franklin Institute of Philadelphia has awarded 

The Scott Legacy Premium Medal to this Com. 
pany for the adaptnbility of their system to the 
Pnrificatlon of Watel' Supplies of' Cities. 

LONG BRANCH, NEW JERSEY, 
NEWPORT, RHODE ISI,A ND, 

ATLAN'l'A. GEORGIA, 
and over �O cities and town" have adopted this 
system, which is the only successful legitimate one, 

We have suits a�ainst the National, Jewell, and other 
Companies who infringe our patents. 
HYATT PURE WATER COMPANY, 

IS Cortlandt Street, New York City. 
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J cientific �lUerican 
ESTABLJSHED IS46. 

Tbe Most Popular Selentilie Paper in the World. 
Only 83.00 a Yellr, Includlnlz: l'ototall'e. Weekly. 3� !liumlters It Yean 

Thill widely ch'cnlnled and splendidly lllustrated 
paper is publlslted weekly. Every number contains six­
teen pages of useful inf

O
lmation and a large number of 

original engravings of new inventions and discoveries, 
representing Engineering Works, Steam l\Jachinery, 
New Inventions. Novelties in Mechanics, ManufHctures, 
Cbemistry, l!;\ectrlcity, Telegrapby. Pbotogtapby, Archi­
tecture. Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of SubMcrlption.-One copy of the SCIEN. 
TIFIC A"ERICA N will be sent for one yea1'-52 numbers­
postage prepaid. to any subscriber in the United States 
or Canada, on receipt of tlU'ee dollnrs by tbe pnb­
llshers; .slx months, $1.50; three months, $LOO. 

Clnbs.-Special rat"s for several n4lmes, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Mon"y carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at tne sender'. risk. Ad­
dress all letters and make all orders, dIafts. etc., pa,.. 
able to 

�'t:rNN &; CO., 
361 Broadway, New York. .. 

T�E 

Scientific Amer ican Supplement. 
This Is a separate and distinct pUblication from TmI: SCIl£NTIFIO AMERICAN. but is uniform therewitb 

In me, every number containing sixteen large pages fun 
ot engravings. many of wblch are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIl£NTI1MC AlI1EI\ICAN SUPPLEM"NT Is publisbed 
weekly, and includes a very wide range of content8� It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology. Geclogy, Mineralogy, 
Natural History, Geography, Archreology. Astronomy, 
Cbemistry, Electricity, Ligbt. Heat, Mechanical Engl. 

VELOCITY OF ICE BOATS. ACOLLEC. 
mailed tree to any address on application. .' 

lllUNN &. CO., Publishers ScientifiC,American, 
361 B"oadwny, New YOI·k. 

P t neering. Steam and Railway Engineering, l\1ining, 
i This Company owns the L etters aten Ship Building, Marine Engineering, Phot'lgrllphy, 
granted to Alexander Graham Bell, March, Tecbnology, Manufacturing Industries, Sanitary En· 
'7th, 1876, No. 174,465, and January 30th, gineering. Agriculture, Horticulture, DomestIC Econo. 

tion of interesting letters totheeditorofthe SCIENTIFIC 
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faster than the wind which propels them. illustrated with 10 explanatory diagrams. Contained in SCIENTIFIQ 
AMERICAN SUPPLEMENT, No. �14. PrIce 10 cents. To tie had at this office and from all neWSdealers. 
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PATENTS. 
MESSRS. MllNN & CO •• in connection with the pubU' 

catlon of the SCIENTIFIC AMERICAN. continue to ex. 
amine im provements, and to act as SoJieitors of Patents 
for Inventors. 
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on InfrinJ,tement8 of Patents. All business intrusted to 
them is done with special care and promptness. on very 
reasonable terms A pamphlet sent free of charlle, on applicatiOn, con' taininjl' full information about Patents and how to pro­CUre them; directions concerning Labels, Copyrights, DeSigns, Patents, Appeals. Rnissues, Infringement .. As­.!gnments, Rejected Cases, Hints on the Sale of Pa­tenta,etc. 

We also send, .tree a! charo .. a SynOPSIS of Foreign Pa. tent Laws. shOWing the coat and method of .ecurlna patents in all the prinCipal countries of the world. 
lUTJNN de CO., Sollclton of Patent., 

361 Broadway, New York. 
BRANCH OFFIClCS.-No. 622 and 624 F Street, Pa-eiflc Bulldlntr, Dear 7th Street, waablDiWD, D. C. . 

----E--
ABL 

A,NO FINE. GRAY IRON Al SQ ,STEEl 
�ALL - - E:' CASTINGS F":,lM SPECIAL RNS 

rl'�F TINNlr>j(, A,p p,A11 t., uOMI\SDEVLlN&CO {, "NlSeIN' ANNING "N;;-� T P LEHIGH AVE &. AME.RICAN �T Pt-IILA · '--

DISEASES OF D YNAMO S.-A PAPER 
�b�:dy�:�'g'��Octi�.;:�;e �t;iN':,i::d �\"ei���"a��e;i; 
Cure and prevention. Contained in SCIKNTIPIC AlI1EHI. 
OAN SUPPLEMENT. No.6\!'7. Price 10 cents. To be had 
at this 01\lce and from all newsdealers. 

Barnes' Patent Foot Power Machinell. 
. WORKERS OF WOOD OR METAL. 

without steam power, by using outfits oftbese Ma.chinea, 
call bid lower, and save more money trom lJ;;��� 
tbeirjobs, tbsll by any otber meanstor doing F 
their Worll:. Also for 

. 

Industrlal Schoola or Rome 'l'raiDlllg. 
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• elve.... Price-List Catalogue Free. 
W. F. '" JOHN BARNES CO., 

NO .. 1999 .•• hby st., lIockford, IlL 
ELECTRICAL STRESS.-AN INTER· 
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u
c�n"Ju�rs�� d�W::= potentials. With 9 figures. Contained in SCII<NTIFIC 

AMERICAN SUPPLF.:ME"T, No. 646. Price 10 cents. To be had at this office and from an newsdealers. 

'my, Biography, Medicine, etc. A vast amunnt of freB'b 
1877, No. 186,787. and valuable information obtainable in no.other pub. 

The transmission of Speech by all known )ication. 
; TM most imP6f'tant Bn$eerifl41 W<»,IrB, lIIechanu.ms. forills of Electric Speaking 'l.'elephQiles in- and Manufactures at home and abro&d are illustrated 

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 consequenceb 
thereof, and liable to suit thprefor. 

PHTHISIS.-A PAPER BY �DR. H. C. 
Wood. describing in detail the new treatment of con­
sumption by sulphureted hydrogen. Contained in SCI­
l!1NTIFIC AMERIOAN SUPPLEMENT. No. �94. Price 10 
cents. To be had at this office and from (\II newsdealers. 

and described in the·SUPPJ,EMENT. 
Price for the 'SUPPLEMENT for the United States and 

Canada. $5.00 a year. or one copy of tbe SCIENTIF£C AM­
ElUCAN and one copy of the SUPPLEMIONT, both mailed 
tor one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express monel' order, or check, 

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

• 

Building Edition. , 
THE SOJENTIFIC AMERICAN ARCHrrEcTS' AND 

BUILDERS' EDiTION Is Issued monthly. '2.60" year . 
Single copies, 25 cents. Forty large quarto pages, eq�"1 
to abOut two b ondred ordinary book pages; forming. 
large and splenllid l11alrazl ne of A rchi tectur", rich. 
ly adorned with e"'gant plates ... colors, and with other 
fine engravings; lllustrating the most interesting ex· 
amples of modern Architectural Construction and 
aUied subjects. 

ft��;;;::?TMW8RLD IS FULL OF ilSMARTAtECK!: 
A special feature is the presentation In eacb number 

of a variety 01 the latest and. best plans for private resl. 
denoes. city and country, including those of very mod. 
eratecost as well as the more exp�nsive. DraWings in 
perspective and in color are given, togetber with full 
Plans. SpeCificatiOns, Sheets of Details. Estimates, etc. 

© 1888 SCIENTIFIC AMERICAN, INC. 

The elegance and cheapness of tbis magnificent work 
have won for it tbe Largest Circulation of any 
Archl�ec<ural publlcatlon In the world. Sold by al 
neWSdealers. '2JiO a ,.ear. Remit to 

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

PRINTING INKS 
THE "Scientific American" i@printed with ORAl ENEU JOHNSON & CO. '8 INK. Tenth lind LoIn­
bard Ste., PbiJa .. and 47 Rose St., opp, DnaDe St.. N. Y. 
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