
Inside l'JtJre;endl Insel'lIon - - - ,;je8ut. n line. 
Bael. Palre, ellch ill.el·IIII" • • •  S1.1I0 a lhle. 

(About eil(ht words to a line.1 
E'ngravings may head adverti�nts at the same rate 

per line, Uy measIJrement. a the letter ,(»'eS8. Adver· 
ti8em.ents must be received at publication office as early 
as 1'hursday morninq to appear in newt isBUe. 

Jtl!��S" 
, Roofing, Building Felt, Steam PackiIlgs, Boller Coverings, 

Fire Proof Paints, Cements, Etc. Samples and Descriptive Price Lists Free. � 
H. W. JOHNS M'F'G CO" 87 MAIDEN LANE, N. Y. 

175 Randolph St" Chicago) 170 N, 4th St" Phlladelp/ll, , � PATENT · 

, JACKET KETTLES, 
Plain 0 r Porcelain Lined. Tested to 100 lb. pressure. Send for Lists .. 

6H and�MJ�k� �t.���d<JlPhla, Pa. 

MODERN BRONZE ALLOYS.-A PA· 

g:�a %n �er�in: ���ty br��'es �e::tbne��°:S:fri����: 
pluyed fur engineering purposes. The bronze of tbe 
anctent�. Composition of bronzes. Phosphor bronze 
and its appth�atio;ns. Silicium bropze. Manganese bronze. Delta metal. Phosphor .. copper. Pbosphor
mangane.e bronze. Pho sphor'lead bronze. Phosphor· 
tin. Aluminum bronze. Silveroid. Cobalt bronze. 
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�it��FI�o\�Fh�:e t�� I���JI[::lfr�� all newsdealers. 

WESTON DYNAMO-ElECTRIC MACHINE 
The undersigned, Sale' agents for the above machine 

tor 
ELECTROPLATING AND ELECTROTYPING, 

refer to all the prlriclpal Stove Manufacturers, Nickel 
and Silver Platers In the country. Over,l,600nOw 
Are also manufacturers of Pure Nlllker 
Nlcliel Salts, POlishinll' ComposItions ef all 
and every vlirlety of supplies for Nickel, Silver, 
Gold Plating; also, Bronze and Brass Solutions. Com. 
plete outfits for plating. Estimates and catalogues fur· 
nished UPOI1 appllcati,on. 

HANSON VANWINKLE &Co. 
SOLE AG,£NTS IIJEW.J.Hh, V,J 

THE MANUFACTURE OF CRUCIBLE 
Cast Steel.-A paper read before the Steel and Iron 
���j'k�e�IMt�b�ta�asii)o��'1l'��f��
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i
r! f�;;;' If��o��t�r"��;� .:i��i.th���::��n!l� §�:i� TIFIO A'MEUICAN SUPPLEMENT, No. 464. Price 10 

cents. To be had at this offioe and from all newsdelliers. 

THERMOMETERS �==hW�JI�t�:. 
M rose ,Tetu e8 ectacllJ8, Ba!rom�r •• W. H. weAJ,GI.EY� ci1: successors to R. & J. Beck, 

Philadelphia. Ili ustratedPrice ListIreeto any address. 

VV:M: • .A.. Ja..A.:EL:ELXS. 
)-ro'Vldellce. n.l. (Park St.) Sixminutee'walkWeetfrolllltatlon. 

Urlll'lnal and O nly Unilliel' of the 
HARRIS-CO RLISS ENeINE , 
With Harris' Pat. Impr OVements, from 10 to 1,000 H. P. 
Se,nd for copy Englneer'lI and Steam Uller's 
..,.:tIO����P�� ".W. Hili, M.E. PrloeSI.21S. 

PATENTS. 
MESSRS. MUNN & CO., in connection with the publl' 

cation uf the ScIENTIFIC AMERICAN, continue to ex· 
amine improvements, a. to act as SoliCitors uf Patents 
for Inventors. 

In tbis line of business they have had !orly vean'..,. 
penence, .. nd now have 'Unequaled !aciliUe8 for the prep· 
arRtion of Patent Drawings" SpeCifications, and the 
prosecution of Applications for Patents in the United 
Sta.tes, Canada, and l!'oreign Countries. Messrs Munn '& 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignmepts, and Reports 
on Infrinl(ements of p,.tents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pampblet sent free of charge, on application, con. 
taining full information about Patents and how to pro· 
cure them j �ir�ctions concerning Labels, Copyrights, 
DeSigns, Patents, Appeals, Reissues, Infringements, As
Signments, Rejected Cases, IIints on the Sale of Pa· 
tents,etc. 

We also send,treea! charge,,, Synopsis of Foreign Pa· 
tent Laws, showing the cost and method of secnrlnl( 
patents in an the pripciPlli countries of the world. 

ltITJNN k CO., Sol1eitorlf ot Patentll, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa. 
ctllc Building, near 7th Street, Washington, D. C. 

'PATENlRIV,ETED MONARCH 'RUBBER' BElliNG. 
Bes1: 1.%1 "the �oric1.. 

Specially adapted ('or PAPER M1LLS, SAW' MILLS, and 
THRESHING MACHINES. 

THE CUTTA PERCH A and RUBBER MFC. CO., 
New York. Chicalro. San Francillco. Toronto. 

JENKINS BROS.' VALVES .. 

Gate, Globe, Angle, Check, and Safety. 
MANUFA.CTURED OF BEST STEAM METAL. 

The Jenkins Disks used in these V"lves are manufactured under our 1880 Patent, and will stand � lb. steam·pressure. 
To avoid imposition. see that valves are stamped "Jenkins Bros." 

tJEN":K.:J::N"S �:El-<>S., 
'1 John Street, New YOl ·k. Send for Price List "A." '9 Kilby !o!treet, Boston. 

ICE"HOUS E AND REFRIGERATOR. 
Directions and Dimensions for construction, with one Illustratl on of cold house for preservinl( fruit from season to season. The air is kept dry and pure through. 
out the year at a temperature of from 34,0 to 36°. Con· tained In S{,IENTIFIC AMERICAN SUPPLEMENT No. 116. 
Price 10 cents. To be had at this office and of all news. 
dealers. 

The Kll'STONE 
Steam Driller , iiiililIl1ll611l ••• plII" Is used for making ml 

t�':."��nTesr�'lfs 
mt?li'� i��t ��Yrd rock in 10 hours. 
Machines for sale, 
and work taken on contract by 
Key"tone Drill.. 

er Co. (I,td .), 
Box 32, Fallston, 

Pa., U. S. A. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in 8CIENTIFJO AMERICAN SupPLEMENT, f19. Price 10 cents. To be had at this office 
and of all newsdealers. 

VEL OCITY OF ICE BOATS. A COLLEC. 
tlon of Interesting letters to the editor of the SCIENTIFIO 
�:=ti�g°'1��e 2:::�s�'h'} Oft 

t
�se tl:�dt���

e 
li?a%"' ��j faster than the ·wind which propels them. Illustrated with 10 explanatory diagrams. Contained In ScIENTIFIC 

AMERICAN SUPPLEMENT, No.214. Price 10 cents. To be had at this OfHce and from all neWsdealers. ,.. 

E MODEL and L' SendforCircDlaIS. 

XPERI M E�TA C·!;c�:::�,��o. 
WORK SPECIALTY. (Mention this Paper., 

SPRING MOTORS.-·DESCRI PTIONS 
�lr:::Ol���,�g s ��oJ:llm���V��:CI:t�ee�°:i:s.cart:l: more' s spring mofor for cars. Pfautz's spri'Qg motor. Other motors. Illustrated with 4 engravings. Contained In ScIENTIFIC AMERICAN SUPPLEMENT, No. 473. Prloe 10 cents. To be had at this ofHce and from all newsdealers. 

Aluminum Bronze, Aluminum Silver, Aluminum Brass, 
, . ',-:.\NIl ",'. 

S:J:L:J:OC)'N" ::aR.C>�Z:m,' 
furnfshed In Illgots alld Castlllg8. Rods and Wire .Made to Order. We have no Sheet .Metal. 

st�;:� ��¥���
e 
1���!���".:'n�e

u�i�:I�a g::�t�ooor.1oroi-�n���an/��ep:%��re�: with extraordinary power to with· 

THE COWLES ELECTR.IC SMELTING AND �LUM.INUM CO., CLEVELAND, O. 

The Latest Jmprovement 
IN 

THE BEST STEAM PUMP. TRACTION ENGINES 

[DECEMBER 12, 1885. 

2�c. 
ROUGH 

ORDER E;ROM OUR 
"SPECIAL LIsT." 4c. 

JOhnTJ��Dlfg.CMc FINISHEI 
BUFFALO,N. li!IIJ 

THE DESIGNING OF ORDINARY IRON HIGHWA Y BRIDGES. 
III ustra ted byN u merous Engra ving8 and 7 Folding Plates. Showin� Bridges ActuallylConstructed, and Giving Their 
DimensI O ns; al.o containingCl Tables. Prlce,$4.00. By J. A. L. WADDELl" C.E., B.A.SO.} MA.E. The very com· 
plete index will prove of gr eat convenience to both students and engineers,p8ing the work as a book of ref· 
erence. Address, MUN" & CO .. 361 Broadway, New York. 

PERFUMES.-A PAPER BY JACOB 
Jesson, describing various articles used in perfumery, and the mode of preraring essences therefrom, stating 
the axrgi�r; To�mCcit�s °lorlll:�����r�1�:�r����gt8���� 

of each. Contained in SCIENTIFIC AMERlCAN SUcpI�];Mi",,;r. No. 472. Price 10 cents. '1'0 be bad at from an newsdealers. 

TKt AMtnl�AN �tLLTELEPK�Nt ��. 
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 telephon,es not furnish· 
ed by it or its licensees responsible for sucb 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 

The Scientific American. 
THE MOST POPULAR. SCIENTIFIC PAPER 

IN THE WORLD, 
.rllbU.J.e(l Weekly. '8.20 B Yeor; 'l.tlO Six Manti ••• 
This unrivaled periodical, now In its rOl·ty.llrst year, 

continues to malutain Its blgb reputation for excellence, 
and enjoys tbe largest circulation ever attained by any 
scientific publicaUon. 

Every number contains sixteen large pages, beautifully 
printed, elel(8ntiy Illustrated; It presents In popular 
at1l'\l ItdeBCrillt1ve record of the most novel. Interesting, 
and important ad .... nces in SCience, Arts� and ManufAr-.. 
tures. It showB'ftie progress of tne Wurltl tn respect to 
New Discoveries and Improvements, embracing MachIn. 
ery, Mecbanlcal Works, Engineerinl( In all branches, 
Chemistry, Metallurgy, ElectriCity, Light, Heat, Archi· . 
tecture, Domestic Economy, Agrlculture,Natural His· 
tory, etc. It abounds wllJl fresh and IntereSting subjects 
for diSCUSSion, thought, or experiment; furnishes hun. 
dreds of useful s Ul(gestivns for business. It promotes 
Industry, Progress, Thrift" and Intelligence In every 
community where It circulates. 

The ScIENTIFIC AMERICAN �hould bave a place In 
every Dwellinl(, Shop, Office, School, or T.lbrary. Work. 
men, Foremen. Engineers. Superintendents, Director�" 
Presidents, Officials, Merchants, Farmers, Teachers, 
Lawyers, Physicians, Clergymen, people In every wnlk 
and profession in life, will derive benefit from a regular 
readinl( of THE SCIENTIFIC AMERICA N. 
Terms for tbe United States and Canada, $3.20 a yeB,r; 

$1.60 six months. Specimen copies free. Remit by 
Postal Order or Check. 

11lUNN &; cd'!. PubIi8hel·8. 
361 Broadway. New York. 

T�::m 

Van Dozen's !"Iltent �team 1"lllnp. 
Incomparable in cheapness and effi. 

ciency. Needs no care or skiJl i cannot 

Scientific American Supplement. 
The only Engines where the power Is practlcaily and THE ScIENTIFIO AMERICAN SUPPLEMENT Is a seps-

:rl
c�:�:�'¥��: tyg�� n��;�Sei:��rli�::;;,�::�rngfi'r';,"::� rate and distinct publication from 'rRlC SCIENTIFIO AM.· get o� �U'i!'g:J�l��i�� ��i�:. parts. 

Instantaneous and powerful, ever ready. 
Ayailable, wherever steam pressure can 
be had. for pumping any kind of liquid 
p':ot, cold, sandy, Impur� etc'f We make 
tr:s ����'B$��

S
?%&:.f :allg�s 5. e?J'�: State for what purpose wanteo and send for 8atalogue 

Of" Pumps." Va" Dllze" &; Tift, Cincinnati, O. 

W· ANT E D �n ����o�n� fo" :Rn:,�� goods. Salary $7.5 per Month and Expenses. Canvassing outfit and particulars FRU. 
STANDAR� SILVBRW AR.E CO., BoIIt.n, Mass. 

Co (O' .. ..  RpLLED 
SHAFTING. 
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ERICAN, but Is unfform therewith in Size, every number 
� containing sixteen large pages. THE SCImNTIFIC A�I· 

�:��'::'�f
Of study and practical experience in the manu· ERICAN SUPPLmMENT Is published weekly, .. nd include s 

P 1 bI 'm' It I & l1t ti l1t E '  a very wide range of contents. It presents the most re. 
or a e, l1!;IICn nra. 1) a onary 1) eam ngmes, cent papers by eminent writers in all the prlnalpal de· 

With determined policy to build only the BEST MACHIN. partments of Science and the Useful Arts, embracing 
:l�l��

m
o;

h
�:s�iuc�tJ:����'w!ttd c��t�:elril,� Biology, Geolol(Y, Mineralogy, Natural History, Geo-

provements, have attained the HIGHEST ST.ANDARD in llraphy, Archreo!ogy. Astronomy, Chemistry, Electricity, excell.ence of workmanship, simplicity of deSign, and Light. Heat, Mechanical Engineering, Steam and Rall-ca
l'n
a
:i:l'lif\.���:;

e
�ur STANDARD ENGINES we now olrer way Engineering, Mining, Ship Building, Marine En. 

the first ROAD ENGINE which has the Traction Power glneering, Photography, Techhnology, Manufacturing 
�r:�!�,a�d�gil:�I��t�hl!��e� ;:,::i��e���&� Industries, Sanitary Engipeering, Agriculture, H OJtI. 
ienti
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ftOurws. ard axle Is under full co';\trol of the steef.· 1ultme, Domestic Economy, Biography, Medicine, etc. 
ng A vast amount of�1lh aad -.:alullble Information per· Descriptive catalogue will be sent on application. tainlng to tbelle lIn'd allied subj ecta Is given, the whole 

WOOD, TABEII It. MORSE, profusely !llustrated with engravings. 
Eaton, Madison Co., N. Y. The most important Engineering Works, Mechanisms, 

and Manufactures at home and abroad are represented 

A BIC OFFER T�lnt.roduce them
�
i and described intbe SuPPLEMENT. 

• WIll (J;lve Away 

, Self-Operating Washing Machines. If you w' � Price for the SUPPLEMENT for the United States and 
one send us Y'ournameiP. O. and express otl\CIIJ�t Canada. $5.00 a year, or one copy of the SCIENTIFICAlI10 once. The Nationa Co., lI3 Hey St., N. Y. ERICAN and one copy of the SUPPLEMENT, both mailed 

, ,ii -, /1 ;TIGHT&SLACK8�RRELMACHiNE�Y 
';,�\ " , c>uASPECIALTYcn,r 
-= JOHN GREENWOOD &CO ROCH ESTER N Y 

for one year for $7.00. Address and remit by postal 
order or check, 

MUNN & Co., 361 Broadway, N. Y., 
Publishers SClENTIFIO A'MERICAN. 

ICE REFRIGERATI NG and Ventilating Machines. 
Jarmans Patent. YORK • , IUFG. CO., Yadi, P a. 

To JfoJ"elllll S"bscI"ibere.-Under the facilities of 
the Postal Union, the SCIEN�C AMERICAN Is nowsent 
by post direct from New yom, 'With rel(ularlty, to sub
scribers In Great Britain. Ini!ta,.&.ustraIia;and all other 
British colonies; to France, A llStria, Belgium, Germany, 
Russia, and all other European States; Japan, lIrazll. 
Mexico, and all States of Central and South Amerloa. 
Terms, when sent to foreign conntrles, Canada excepted, 
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold, 
for both SCIENTIFIC AMERICAN anil SUPPLEMENT for 
one year. This Includes postage, which we pay. Remit 
by postal order or draft to order of 

ECONOMIC MOTOR cO.'S · 

GAS ENGINES. 
i���':,8:a'l����r����tgfpte

n
ddt�:fr�:.)� 

Simp!e, Safe, EConomical, Dllrable. t;:J �gre�iil;:'ia�;': Xl H. P., 1 man power, and a Sewing Machine Motor. 

ECONOMIC MOTOR CO., 
II CORTLANDT STREET, NEW YORK. 

© 1885 SCIENTIFIC AMERICAN, INC 

MUNN & CO., 361 Broadfray, New York. 

PRINTING INKS. 
'11BE "St:ientific American to Is prim.ed with eRAS. .1. ENEU JOHNSON & CO.'S L.'lli. TenthandLom bard 8ts. Phila .. and 47 Rose St., opp. DlWle St., N. Y. 
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