
I'isicle Palle, each insertion • • •  ",� cents a line. ' Uacl. Palle, elleh insertion • •  - 51.00 a line. 
(About eight words to a line.) 

;'lTI1Iravings may head advertiBem.ents at the same. rat. per line, by m.asurerr .. mt, as the letter pre&. Adver
liBMnent8 must be received at publicatilrn qjfice as eal'ly as Thur8day motl"I'/,ing to II([JPear in neaJt iBsue. 

No. 4 Tool Handle. 

This handle is six Inches long, and Incloses ten large 
working size tools. of best quality viz.: Three Brad 
, Awls, two Chiesels ... one each Gouge, Scratch Awl, Saw, Screw Driver, and .tteamer. 

The Steel jaws will hold either of these tools: also 
Files, Awls, and Needles of all kinds. The han�.le is of 
¥g�e!���
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�t the same price. 

MII.J.ERS FAI.LS CO., ",4 Chambers St., New York City. 

WITHERBY, RUltlt & RICHARDSON. Manufacturers of Patent Wood Working Machinery of every descrip
tion. FaclliUes unsurpassed. Shop formerly occupied 
by R Ba J & ('0 .. Worcester. Ma".. Send for Catalogue. 

It W.'dOHNS' 
�SA&EES:r06l< 

.. Roofing, Building Felt, 
Steam Packings, Boiler Ooverings, 

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

H. W. JOHNS M'F'G CO" 87 MAIDEN LANE, N. Y. t75 Randolph St,. Ch1Cll6OL170 N, 4th St,. Phlladelobla. 

BUY ONE. 
��le�f1J"c�g.r"sa:,

u
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can saw both wood and metal. A 
child can rnn It as easily as a sew
ing machine. You can decorate 
kOur walls with beautiful brac-
�;,,ig:e��S������f�o� ':� 
Illustrated c a t  a l o g  u e of �ws, 
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tion 100,216·220 Asylnm St., 
lIartford, Conn. 

"W"�. A. :B.A.B*XI!!J; , 
P •• ",Ic1enee. n. It (I"ark llt.) Slxminutes'walkWeatlromstation. 

- , Orlllinal and Only ]luUder of tlie 
HARRIS-CORLISS ENCINE, 
With Harris' Pat. Improvements, from 10 to 1,000H. P. Send for copy Enilineer's and Steam User's 

Manual. By .J. W. "III, M.E. Price 81.215. 1lE1ft'IOli' 'l'BIS P APEB. 

SHAW &CEARY, Manufacturers of Elec tricel Appliances, Light Ma
cblnery, Special Tools, Models, etc. 

�� N. "'th SU'eet, Philadelphia, Pat 
BOOKW,UTER ENGINE. 

Compact. SUbstandal, Econom
Ical, and easily managed: guar
anteed to work -well and give 
full power claimed. Engine and 
�r"n��� ���
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frl:l1o�SI!l POWER.."" ,$240 00 
4l9 " .. .. " . .. .  28000 
� "  .. :::.:::: �&� 
IF' P1,lt on cars at Springfield, O. 

JAMES LEFFEL & CO .• 
Spring!leld. OhiO, 

or 110 Llbertv St .. New York. 

SHORTHAN D Wrltingthoroughllltaugh. 
by mall or personally. 

Ituatlons procured all pupils when competent. 
end for circular. W. C. CHAFFEE. Oswego, N. Y. 

WORKINC MODE L S 

PATENTS. 
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 !my years' ex

�,and now have unequaWd !aciliUes for the prep
aration of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues. ASSignments, and Reports 
on Infringements of Pa.tents. All business intrusted to 
them is done with speCial care and promptness, on very 
reasonable terms. ' 
Apamphlet sent free',Of charge, on application, con

taining full Information about Patents and how to pro� 
cure tbem; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As .. 
signmeuts, Rejected Cases, IIints on the Sale of Pa
tents, etc. 
We also send, free of charge, a Syuo�is of Foreign Pa

tent Laws, showing the cost and method of securing 
patents in all the prinCipal countries of the world. 

HUNN k CO., Sol1eltor. ot "atent., 
361 Broadw'ay, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa
ollie Bulldini, near 7th Street, WMhlngton, D. 0, 

�. OLUt\BIA������� 
5.I'YCLf:f·[��?�ti. 

. . .&TRIGYGLES� ���.:., 
Branch Houses' 12 Warren Street, New York. • 115 Wabash Avenue, Chicago, III. 

BARREL, KEO, 
Hogsliead, 

AND 
STAVE MACHINERY. 

Over 50 varieties manu
facturedby 

E. &. B. Holmes, 
BUFFALO, N. Y. 

ALL E:: . CAS-INGS FMM SPECIAL RN S 
}i -E�ABL AND FINE GRAY 1f\8N ALSO STEEL 

DEVliN -v. CO j fiNE TINNING JAoA PA1' f, , 
� AS Q\" (;. FIN SHING, NNINf' -1 . Tl'loM LEHIGH AVE is< AMERICAN 5T PHILA • � AN � ,.. STEAM ·EN.INES� 

Horizontal and Vertical. 
, Dr e dlli n g  Machinery, 

.'- - 'Flour, Powder,SI1lte and 
Flint MilIIUaetiinery, Tur. IIlne Wafer Wheels, 

"
. 

- '  YorkMfgOo., York,Pa" U.S,A. 

S ' WS Wanted 50,000 Sawyers and SAW S .a Lumbermen to send us their 
A full address for a copy of Emerson's Pi'" Book A of i!!A WS. We are IIrst to introduce NATUR-

AL GAS for beating and tempering Saw8 
W���it;,:�

e
iJ��tt":.,es'�t; �E��II��p��V��

g
re����W prices. Address S EMERSON, SMITH & co. (Ud,l, S Beaver Falls, Pat 

ELE,TRIC LEATHER BEJ.TING the best and most reliable Belt ever 
Introduced. Made by CHAS. A. 

SeHIE N &; CO., 47 �'erry Street, New York; 416 Arch 
Street, PhII8delphla; 86 Fed!ral Street, Boston'l 

Address JOHN A. ROEBLING'S SONS, Manufactur_ 
e��v�.;:�t��ol. �ote ��r1��k��W� ��:.�t,:�:-.fi�i:nces. 
Send for'circular. 

NEW YORK BELTINC AND PACKINC CO. 
Oldest and I.argest M anufactnrers,in tlte United States of 

Vulcanized Rubber Fabrics 
ADAPTED TO MECHANICAL PURPOSES. 

RUBBER BELTING, PACKING, AND HOSE, 
oo:a.:a.:UGr.&.TE:J:» 

and Matting, and Stair Treads, &'0. 
ElZOYOz..:&I TZR.ES, OAR. SPR.:J:NGS. 
JOHN H. OHEEVER, Treas. Ne,,"" York J3eltinl5 and. Paok1n15 Co., . 
JOHN·D. CHEEVER, Dep'y Treas. . Warehous", 15 Park Row. opp. Astor Hous Branches: � Chestnut Street. P\I.ila., 16'l' IIoJlcf169 Lt<ke.Btrel;� C�.lIoJld � and .� Summer Street, Boston. • -j' . � -J -. 'i 

COR�NDUM and EM ERY WHEELS, 
MANUFACTURED FIWM CAREFULLY SELECTED STOCK BY THE 

Lehigh Valley Emery Wheel CO., 
Send for Price List. 

SUPPLIES FROM 
HYDRANT PRESSURE the cheapest power known, 
Invaluable for blow i n g  
Churoh Organs. running Printing Presses, Sewling ¥�� L �tb'!�·��fi 
Saws, �rlndstones. Colfee 
Mills, Sausage Machines. 
F e e d  C u t t e r s ,  ElectrW LIghts. Elevators, etc. It 
needs little room, no tiring 
up, fuel. ashes, repairs, en .. 
�on:iir:fE��=c�rD�e�1 
���j,aJ� st�;1

e
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:to�':r J'f��;
S
!r' 400fb.���� 

sure has 4-horse power. and 
power. piiri�cealslf�rAtlom�$�1�5 tij o"$�s&� P���� fgf Jgul�rgrse 

THE BACKUS WATER MOTOrt CO., Newark, N. J. 

KEUFFEl & ESSER, 
127 Fnlton St. and 42 AIm St., 

NEW YORK. 
Manu!acturen and Importers or 

Drawing Papers and Materials, 
SURVEYING INSTRUMENTS 

OF HIGHEST QUALITY. 
t.end for Catalollne and i!!amples of Paper, . 

POR TLAND CEM'ENT. 
S. L. MERCHANT & CO., 25 State St., New York. 

Pi"'Gillmore on Cement, $2.00 

LEHIGHTON, PENNA. 

:a�XGlr:E['I'. CI:LoE.A.:a. 
guaranteed in all cases, at low cost, and in quantities from 5 i"J�p\��'� f.�l�ft�r :����: 
¥aOc\�i1etSYl�rs, 

H0:dg��:: Steam B Oals, Water Works i no�'1�rte��d a��ti:finple in CODstruetion and operation, 
will stand any pressure, the filtering material is imper
ishable, and can be cleaned 
�e�o�e�t�a�ry ;::cit:1n��i impurities from the Filter �::d Pllo�s:

nll;t&:�
c
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Planl. Send for Circular, stat
ing paper you sawaavertisement in, to ' 
'l'HE NEWARK. FiJ.TEltlNG COMPANY, 

141 COMMERCE ST .. NEWARK, N. J. 

Goss & Phillips Mfg. Co., Chicago, 

SASH, DOORS, BLINDSJ MOULDINGS. 
Har�wood Interior Fi�ish a Specialty. 

CORNER FISK and WEST 22d STREET, CHICAGO. 

JENKINS BROS.' VALVES. 
Gate, Globe, Angle, Check, and. Safety., 

MANUFACTURED OF BEST STEAM METAL. 
The Jenkins Disks used In these Valves are manufactured under our 1860 Patent, and wiUstand 200 lb. stea.m-pressnre. 

To �vo.d hn .... ltion. aee ebat volves are stamped "Jenkins Bros." 
. trm:N"2E%fi'& :EI:R.c;::,&�, 

71 John Street, 'New York. Send for price List "A." 1'9 Kilby �lreet, B08tOn 

eN OVE.MBER 7, 1885· 

PI,J:tE 

SPECIAl. FELT FOR ICE H OUSES. Fireproof Non-conducting Coverings for Steam Pipes, 
BOilers, and aU hot surfaces. Made in sections tbree feet long. Easy to apJlIy. Asbesltls itl nlerials
Fiber, ll'IiUboard Packlnl[, and Cement. 

CHALMERS-SPENCE CO • 419·421 Eicntll St" I\ew York. 

THE HARDEN STAR HAND GRENADE 
FIRE EXTINGUISHER 

Puts Out Fire Instantly_ 
See editorial notice in SCIENTIFIC AMERI_ CAN of November 22,1884. 

Send for circulars. Address 
RardeD Rand Grenade Fire Extinguisher Co., 
Wabash Ave., Chicago, 10 Oliver St., Boston, or 

84. West Broadway, 1i<ew York. ., 

THE AMEru�AN BELL TELErH�NE ��. 
95 MILK ST., BO�TON, 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 thi'3 COlllpany 
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 the!efor. 

The Scientific American. 
THE MOST POPULAR SCIENTIFIC PAPER 

IN THE WORLD. 
"ubU.he,1 WeekI,., fS.IIO .. Year; .1.60 Sl" MenU ••• 

This unrivaled period.cal, now In Its ftlrty.lll·st year, 
continlles to maintain its high reputation for excellence. 
and enjoys the largest circulation ever atta1ned 1Ii, any 
sclentillc publlcaUon. ' 

<!I'. contains .meen Iillie� .. �tlfully 
prlnted';' elegantly llJuatrated: it presents in popu:ar 
style a descriptive recl}rd of the most novel. interesttng, 
and important advances in SCience, Arts. and :Manufac ... 
tures. It shows the progress of the World In respect to 
New Discoveries and Improvements, embracing Machin
ery. Mecbanical Works, Engineering 1n all branches, 
Chemistry, Metallurgy, Electricity, Light. Heat. Archi-' 
tecture, Domestic Economy, Agriculture, Natural His
tory, etc. It abounds with fresh and Interesting subjeCts 
for diSCUSSion, thought, or experiment; furnishes bnn
dreds of useful suggestions for busine.s. it promotes 
Industry, Progress, Thrift, and Intelligence In every 
community wbere it circulates. 

,Tbe SCIENTl}'IC AMERICAN sbould have a place In 
every Dwell1,;g, Shop. Olli'ce, School, or J.ibrary. WorK
men, Foremen, Engineers. Superintendenta, Directors, 
PreSidents, Officials. Merchants, Farmers, Teachers. 
Lawyers. 'Physicians, Clergymen, people In every wlllk 
and profession In life, wi)! derive benefit from a reJ!Umr 
reading of THlr. SCIEN�IFIC AMERICAN. 
Terms for tbe United States and Canada. $8.20 a year: 

$1.00 six months. ' Specimen copies free. Remit by 
Postal Order or Ch�ck. 

itlUNN & (:0 .. Pnblhl.el'8, 
361 Urcmdway, New YOl·k. 

T:E3I::&J 

Scientific American Supplement. 
THE SCIllNTIIl'IC AMERICAN SUPl'LEMENT Is a sepa

rate and distinct publication from THro SCIENTIFIO AM_ 
ERICAN, but is uniform tnerewltb in Size, every number 
containing sixteen large pages. THE 8CIlr.!\TIFIC AM
ERICAN SUPl'LIOMlONT is published weekly, and Includes 
a very wide range of contents. It presents �} .. e !)lost re
cent papers by eminent writers hi all the prinalpal (le
partments of Science and the Useful Arts, embracing 
Biology, Geology, Minel'alollY, Natural History, Geo
graphy, Archreology. Astronomy, Chemistry, ElectriCity; 
Light, Heat, Mechanical Engineering. Steam and Rail
way Engineering, Mining, Ship Building, Marine En_ 
, glneering, Photogrllphy, Techhnology, Manufacturing 
, lndustrles, Sanitary Engineering, �rlculture, Horti_ 
culture, Domestic Economy, BIog.aphy, Medicine, etc. 
A vast amount of fresh and valuable Information per. 
talning to these and allied subjects Is given, the whole 
profusely illustrated with engravings. 

TIW most important Engine .... nu Works. Mechanisms. 
and Manufactures at home,and abroad are represented 
and described in the SUPl'LEMENT. 
Price for the SUPl'LEMENT for the United States and 

Canada. $5.00 a year, or one copy of the SCIENTIFIC AM
EltICAN and one copy of the SUPPLEMENT. both mailed 
for one year for $;,00. Address and remit by postal 
order or check, 

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

'1'0 ]<'ol'eigll S"bsel·ibers.-Under the facilities of 
the Postal Union. the SCIENTIFIC AMERICAN Is nowsetIt 
by post direct from New York, with regularity. to su� 
scrlbers in Great Britain, India. Australia. ana' all other 
British colonies: to France, Austria, BelgluID, Germany, 
Russia, and all other European States: Japan. BraZil. 
Mexico, and all States of Central and South Am�rlca. 
Terms, when sent to foreign countries, Canada excepted, 
$4. goU, for SCIENTIFIC AMICRICAN. one year, $9, gold. 
for both SCIENTIFIC AMERICAN ami SUl'l'LEM"NT for 
one year. This includes pcstage, .... hich we pay. Remit 
by postal order or draft to order of 

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

PRINTING INKS. 'rHE .. Scientific American" Is prlnoted 'II1.th CRAS. ENEU JOHNSON &; CO.'S INK. Tenth and LoIn bard Ste. PhlJlI .. lind 47 Rose St., opp. D1IIIJ1e St" N, Y. 
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