
Inside l'usre, each illMel"linll � - - ,:i cents a line. 
naehi l�Jlfle. each iU'iel'tiClII - - - $1 UO a line. 

,About eight words toa'line.i 
A'l/{jriJ:lJingS may head advertisements at the same rate per line, by measurerr.dflt, as the letter pres6. Adver

tisements muat be received at publicatifm Qjfle. as early 
as Th1J/l'sday 11W1"rIing to appear in next issue. 

ST AP. HACK SAW 

I 1111111111 111111 1 

here i. something which will not disappoint you. It 
will cut iron as other saWs cut wood. One blade, with
out filing, will saw 011' a rod of half-inch iron one hun
dred times, The blade costs five cents. Files to do the 
same work would cost ten times a8 much. 

Men in every calling will have them as soon as they 
know about it. We guarantee full satisfaction in all 
cases. One nickel-plated steel frame and twelve saws 
sent by mail prepaid on receipt of $1.50. Hardware 
dealers will fUrnish them at the same orice. 

Millers Falls ' Co., '14 Ohambef"s St., New ¥of"k. 
WHAT THE BAKER CAN GET OUT 
of a Barrel of Flour,-An interesting discussion of the 
question as to how much a reduction of 2.1 per cent. in .wheat bas lJeneftted the consumer. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.464. Price 

10 cents. To be had at this office and from all news
dealers. 

1t';dOHNS' 
*.B'£ES�O·&< 

, Roofing, Building Felt, 
Steam Packinga, Boiler Coverings, 

Fire Proof Paints, Cementa. Etc. 
Samples and Descriptive Price Lists Free. 

H. W. JOHNS M'F'G CO., 87 MAIDEN LANE, N. Y. 
175 Randolph St" Chicago I 170 N. 4th St., Phnadelphla. 

� -- ABL �NO FINE GRAY IRON ALSO STEEL ALLE --£: 7 CASTINGS FROM Sf'ECIAL�(RNS 
I S DEVLlN!( c� fl��I��,��G jA;;��le�� 

J TtfO�LEHIGHAVE &AMERIGANST PHil. c "N� 
DRAIN AG E.-A SERIES OF VERY 
excellent directions for draining railways, roads, etc., 
by Mr. Cbarles Paine. Contained in SCI E"'l'IFIC AMEltICAN SUPl'''''M''NT, No. 46S. Price 10 cents. To be 
had at this olllce and from all newsdealers. 

CHOLERA. --ABSTRACT OF A PAPER 

:e��s�iuI[i,{:�'::��'::'aE��e�\��i�hceb��,:;�usJ���t::j 
In SCIENTlFIC AMERICAN SUPPJ.BM}!�NT, No. 4'1. 
Price 10 cents. To be bad at this olllce and from all newsdealers. 

/'" '-I �i'TIGHT &SLACKBARRELMACH IN[Dy 
. "H ,I _ 1--'l.:J A SPECIALlY D's- I, 

- - -
� JOHNGREENWOOD&r,O ROCHESTER N,Y 

ICE-BOATS - THEIR. CONSTRUCTION 

�r.�="t'l::'��k 1r�t� ':;����lt:
r
:,�b��:t��d:�1 construction. Views of the two faslest ice-safilpg boats used on the Hudson river in winter, By H. A. Horsfall. 

M.llL Contained in ScnlNTIFIC AMEIIICAN SUPPLE
MENT,1. The same number also contains the rules and 
regulat.ions for the formation of ice-boat clubs, the salling and manag�ment of ice-boats. Price 10 cents. 

VVDII:_ A._ �.a.��II!iI. 
l·ro"ldellt't�. n. It (I"url.:. Sot.), Sixminutea'walkWeltiromatatlon. 

Ot'hdnal and (Jnly lJuildet· of .he 
HARRIS· CORLISS ENCINE, 
With Harris Pat. Improvements, from 10 to 1,OOOH. P. 
Send for copy Engineer's and Steam User's 

Manual. By .I. W. HIli, M.E. PrlceSI.25. 

STEAM CATAMARAN MAY BAR-
rett.-Plans and specificlttionn of the catamaran May Harret}, a fawily cruiRing boat built for use OIl rivers 
and laken. Construction of hulls deCK beams, main deck, upper wurks, engine und bOiler, wheel. With 10 
figures. Contained in SCIENTIFIC AMERIOA N SUPPLE
ME"T, No. 47'·l. Price 10 cents. To be had at this olllce and from all newsdealers. 

UYULCAN" 
Cushioned Hammer. 
Steel Helve, Rnbber CUshions, 

TRUESQUABE. ELASTUl BLOW 

$ titufifit �mtritlttt. 
PATENT RIVETED MONARCH RUBBER 

Best" :In. �orl.d.. 
Specially adapted t'or PAPER MILLS, SAWMILLS, and 

THRESHING MACHINES. 
THE CUTTA PERCHA and RUBBER MFC. CO., 

New York, Chicago, San Francisco, Toronto. 

Aluminum Bronze, Aluminum Silver, Aluminum Brass, 
AND 

SZLZCON' BE=l.ONZE. 
FURNISHED IN INGOTS, CASTINGS, RODS, OR WIRE. 

Our Malleable Castings can be made of over 100,000 pounds tensile strengtb, with extraordinary power to with
stand corrosive infiuences, and u�rivaled beauty of color. Send for pamphlet. 
THE COWLES ELECTRIC SMELTING AND ALUMINUM: CO., CLEVELAND, O. 

S P E eTA e L ES ::=ltt;,1Jff'Jg:."T;;�tr:'.: Opera Glas8es Micr08COpes. Tele8c(){Je8. W. II. \VA Llll�L E 'y &. CO.; succe.sors to R. & J. Beck, Philadelphia. lllust�ated Price List free to any address. 

VOLNEY W. MASON & CO" 
FRICTION PULLEYS CLUTCHES and ELEVATORS . 

1'llOVIDENCE, ll. I. 

:I? C>!SlZ'T::I:VJI!: 

mON REVOLVERS, PERFECTLY BALANCED, 
Bas Fewer Parts than any other Blower, 

P. H. & F. M. ROOTS, Manufacturers. 
CONNERSVILLE, IND. 

S. S. TOWNSEND, Gen. Agt.,22 Cortland St., 9 Dey ss.. 
COOKE & CO., Selling Agts., 22 Cortland Street, 
JAS. BEGGS & CO., Selling Agts. 9 Dey Street, 

1VE'VV YC>��. 
SEND FOR PRICED CATALOGU& 

W I'l'HERBY, RUOO & RICHA RDSON. Manufacturers 
of Patent Wood Working Machinery of every description. Facllities unsurpassed. Shop formerly occupied 
by R. Bail & Co., Worcester, MaRS. Send for Catalogue. 

T�E 

Lovlgrovl Enginl & �oillr. 
!"! Horse, $200. I> Horse, $400. 3 Horse, �liO. 6 Hor�e, 41>0. 4 Horse, 3�li. 8 Horse, liOO. 

SEND FOR PRICE LIST. 

LOVEGROVE & CO .• PhiladelDhia, Fa 

�ADIATORS 
FDR STEAM OR HOT WATER HEATING _�SENO FOR DE�CRIPTf\/E CATALOGUE 7 
� BtJN'-OY f-3> 

1'v1.,c:....r--..JI....-JFACTUPED BY 
A A,GRI-FFfNG IRONCO 650 COMMUNIPAWAV 

, .. rERSEY CITY N ......J . 

The Best in the World. 

[OCTOBER 17, ISSS. 
!I PATENT 

_
.. JACKET KETTLES, 

Pla1n or Porcelain Lined. �'ested to 100 lb. pressure. Send for Lists. 
, 614 and�

M
J�k�t l§t,�il�d�Pplna,Pa. 

CUREF�UEDEAF 
Peck's Patent Improved Cush1one4 liar Drums 
:>?ERFECTLY RESTORE THE HEARING, 
and po;rform the work of the Natural Drum. Always 
in position, hut invisible to others and comfortable 
to weal'. All Conversation and even whispers heard 
distinctly. We refer to those using them, Send foc 
illustrated book with testimonials, frfle. Address, F. 
HISCOX. 803 Broadway. N. Y. Mention this paper. 

mAMEnI�AN BELL TELEPH�NE ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham B ell, 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 consequences 
thereof, and liable to suit therefor. 

The Scientific American. 
THE MOST POPULAR SCIENTIFIC PAPER 

IN THE WORLD. 

We make the Best Packing that can be made regardless PubU.I,ed· Weekly, 1118.1I0 .. Yeor; iIII.f10 Iillx Me"U .. . 
of cost. Users will sustain us by calling for the "JEN- This unrivaled period,cal, nowl n Its ro .. ty-ftr.t yeur, 
KINS STANDARD P A()KING." continues to maintain Its bigb reputation for excellence, 

Our" Trade Mark" is stamped on every sheet. None and enjoys tbe largest circulation ever attained by any 
genuine unless so stamped. ar Send for PrIce List .. B." scientific publicllt.!on. 

Every number contains sixteen large pages, beautifully 
printed, 'elegantly Illustrated: it presents In popular JENKINS BROS., 

�==================�=��7'�1�J�0� h� n�S� tr�e� e� t:.� N�. �Y�.,--�7'�9�K� i�lh� y�S� t� r�e� e� t:., �B�. o� s�t�
o
�
n. style a descriptive rec.)rd of the most novel. interesting, 

- and importan.t advances in Science, Arts, and Manufac-

OTTO·CAS ENCINE 
tures. It shows the progress of the World In respect to 
New Discoveries and Improvements. embracing Machin
ery, Mecbanical Works, Engineering in all branche., • Chemistry. Metallurgy, ElectriCity, Light, Heat, Archi
tecture, Domestic Economy, Agriculture, Natur,,1 His
tory, etc. It abounds witb fresh and interesting subjects 
for discussion, thought, or experiment; furnishes hun
dreds of useful suggestions for bUSiness. It promotes 
Industry, Progress, Tbrift, and Intelligence in every 
community where it circulates. 

ANY GUARAN'.l'EED TO CONSUME 25 to '75 PER CENT. LESS GAS THAN 

.C�Z.EIC�E�, I!iIC�UDII:DII: ... C·o., 

O'.l'HER GAS ENGINE Pel' BRAKE-HORSEPOWER 

PHILADELPHIA and CHICACO. 

Seibert Gylinder Oil Gup Co., 
If 

PORTLAND CEMENT. 
S. L. MERCHANT & CO., 25 State 8t., New York. 

ITGiIlmore on Cement, • • • • • • $2.00 

Manufaoturers of 011 
Cups for I�ocomolive, -""1L!!a.. ...... Mal·iu e, nnd �tational'Y 
)�ngine Uylindel�s, under 
the �eibe"t and Gates 

Patents, with �illht Feed. 
TAKE NOT ICE. 

The n Sight Feed" is owned 
��iriJ.��Mhi��Y:J':nln �� 
� egf S�����cc(i��ff;, i-�g:���t 
te�..ga'6��s,e:..�

e
K!��� og�� l� 

desist the use, �anufacture, or saJe of Infringing (jupa, as VI' e shall vig
orously pursue all infringers. 
The Seibert Cylinder 011 top to. 

Oliver Street, Boston, Mnss. 

The SCIENTU'IC AMERICAN should have a place in 
every Dwelling, Sbop. Omce, School, or I.ibrary. Work
men, Foremen, Engineers. Superintendents, Directors, 
PreSidents, Officiallil, Merchants, Farmers, Teachers, 
Lawyers, Physicians, Clergymen, people in every walk 
and profession in life, will derive benefit from a regular 
reading of THm SCIENTIFIC AMERICAN. 

Terms for the United States and Canada, $8.20 a year: 
$1.60 six montbs. Specimen copies free. Remit by 
Postal Order or Check. 

11lUNN & CO .. Puhli.lters, 
361 Broadwny, New Yorl,. 

T�:m 

Scientific American Supplement. 

�����r.-----� E L EC TRI C Leatber BeltlP1J,#1e best and most 
�!::��y dk"f8':'!�Rcll'i�oil:llJ'l."'l; 

THE SCIENTIFIC AMlllRICAN SUPPLEMENT is a sepa
rate and distinct publ cation from 'J'Hw SCIENTIFIO AM
ERICAN .. but is uniform therewitb in Size, every number 
containing sixteen large pages. THE SCIfr.NTIFIC A'I
ERICAN SUPPLEMENT Is published weekly, and include. 
a very wide range of contents. It presents tbe most re
cent papers by eminent writers in all the principal de
partments of Science and the Useful Arts, embracing 
Biology. Geology, Mineralogy, Natural History, Geo
graphy, Archreology, Astronomy, Chendstry, Electricity, 
Light. Heat, Mechanical Engineering. Steam and Rail
way Engineering, Mining, Sbll' Buildln� Marine En_ 
gineering, Photography, Techhnoiogy, Manuf�cturing 
Industries, Sanitary Engineering, Agriculture, Horti
culture, Domestlc Economy, Biography, Medicine, etc. 
A vast amount of fresh and valuable information per
taining to these and allled subjects Is given, the whole 
profusely illustrated with engravings. 

w. P. DUNCA N & CO" 
Bellefonte Pa •• U. S. A. Tne fact that this sbafting has i5 per cem. greater 

��hee��hu:e ���rd��:rr;l���u�t�f;��� r1f��tg:c�g��i��r We are also the sole manufacturers of the Cll:Llr.BRA'L'Ir.D 
COLLI NS' PA 'l'.COUPLIXG, and furnish Pulleys, Hangers. 

UU., 47 Ferry l;treet, New York: 416 Arch Street, Phila
delphia: 86 Federal Street, Boston. ----

PATENTS ���lig�t\�� roost aIJ'6�'Ee� �tl}1'tG�L1'f..M,"t��I�':J� on 
• TrM;��;i;�:i'�i��va'i'l;��.;&1t::b��ll�

a. 
� Stocks of this Shafting in store and 10r sale by FULLER, DAN A &; FITZ, Boston, Mass. 

E
VAPORATING FRUIT 
Full trea se on improved methods, WeldS, profi1i!',,"prices 
and generiIJ. statistics. ..,REE. The most important Engineering W01'ks, Mechanisms, 

and Manufactures at home and abroad are represented 
and described In the SUPPLEMENT. MESSRS. MUNN & CO., in connection with the publi

cation of the SCIENTIFIC AMERICAN, continue to ex
amine improvements, and to act as Solicitors uf Patents 
for Inventors. 

In this line of business they have had forty years'ta:
P' ie1ICe, and now have unequaled facuitie8 for the prep
aration of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and "B'oreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues. ASSignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con
t"ining full information about Patents and how to pro
cure them j directions concerning Labels, Copyrights, 
DeSigns, Patents, Appeals, Reissues, Infringements, As
signments, Rejected Cases, IIints on the Sale of Pa
tents, etc. 

We also send,jreeof c1lmVe, .. Synopsis of Foreign Pa
tent Laws, showing tbe cost and method of securing 
patents in all the principal countries of the world. 

IlIUNN &: CO., Sollcltol"8 01 Patents, 
361 Broadway. New York. 

BRANCH OFFICE.-Corner of F and 7th S�e�, 
Washington, D. C. • 

Geo. Place Machinery Allencv.121 Chambers St .• N. Y. 

A Valuable Patent (B aringer's Sash Lock and Fastener, Patented Aug. 11, 1S85) for sale or excbange 
for other property. Al;Prres�ei'6:lfMvI: ii�irl�rG'M�, price 

Waterford, Bar. Co., N. Y. 

ER IC S SON'S 
NEW CALORIC 

PUMPING ENGINE, 
FOR 

])wellinjts.\ toontry Seats 

���W =fn�'� st�i 
Delamater Iron Works, 

c. II. Delamater & Co., 
Proprietors, 

16 Cortlandt Street, 
New York. U. S. A., 

And 40 Dearhorn St., 
Chicago, III. 

AMERICAN MAN'F'G CO. 
P .O .BOXR. WAYNES:BOltO.I'A. 

VELOCITY OF ICE BOATS, ACOLLEC. 
tion of Interesting letters to the editor of the SCIENTIFIC 
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s, !'li faster tban the wind wbich propels them. Dlustrated with 10 explanatory diagrams. Contained in SCIENTIFIO AMERICAN SUPPLEMENT, No. 214. Price 10 cents. To 
be had at this olllce and from all newsdealers. 

Leffel Water Wheels, 
With ImpOl·tnnt Improvements. 

11,000 IN SUCCESSFUL OPERATION, 
FINI NEW PAKPllLI'l' rOIl 1885 

Sent free to those Interested. 
JAMES LEFFEL k CO •• 

Sprlna1leld, Ohio. 
110 I,ibet·ty St., N. Y. City. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of tbe SCIENTIFIC AM
ERICAN and one copy of the SUPPLEMENT. both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

lllUNN & Co., 361 Brondwny, N. Y., 
Publishers SCIENTIFIC AMEHICAN. 

'1'0 VOI'eia'n �lIbscl"ibe,·s.-Under the facilities of 
the Postal Union, the SCiENTlFIC AMlCRlOAN is now sent 
by post direct from New York, with rep:ularity, to sub
scribers in Great Britain, India, Australia, and all other 
British colonies j to France, Austria, BelgIum, Germany, 
/tussia, and '�1 other European States: Japan, Ilrazll. 
Mexico, and'all States of Central and SouthAm"rica. 
Terms, when sent to foreign countries, Canada excepted, 
$4, jfol:l,for SCIENTIFIC AMERICAN, one year : $9, gold. 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This inciudes pestage, which we pay. Remit 
by postal order or draft to ord\lr of 

MUNN & CO.,361 Broadway, New York. 

AND �OZSTZN'Gr PRINTING INKS. Machinery, also, Stationary Engines, Bollerll, and Ventilating FanR. Estimates 'nHE" SCientifiC American" Is. prmted with CRAS 
_ _ ::', made and contracts taken for constructing all kinds of Mining Machinery. .1. ENEU JOHNSON & CO. 's INK. Tenth and Lom = :E. 4.. FXNC� ... CC>_. :EJO� aaa, .Ca.A.1VTON. PA.. bard Sts. Phila., and4'1'Bose St., opp, Doane St., N. Y, 

© 1885 SCIENTIFIC AMERICAN, INC 
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