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Inside l.JuU"e, each in8ertion ...... ,:1 cents It line. Ilnck Pnlle� enct. insel'tion .... - $ L.OU n. line. 
(Abouteightwordsto a line.) 

AngraiJings may head advertisements at the same rate 
per line, fly meafmrerr..;nt, as the letter press. Mver­
tisements must be received at publication ojJlce as earl'll 
as Thursday mo"ninll to appear in next issue. 

iOUUNIAIllustratect (�ta.log'ue.. 
rent floee. 

JrVC'ECol.ITHE POPE 
1� J I &:;:J � /,,\PG··CO· 

�TRIGYGLES. �M��·:·I 
Branch Houses' 12 Warren Street, New York. 

. 115 'Yabash Avenue. Chicago, Ill. 
THE INFINITELY SMALL.-AN IN­
tt,:'l}�1::�'Z{ I?le ttM�6'Jes �flI,;o�aJIt:'!'ffIe t�s�'�� lowest living things. Illustrated with 4 figures. Con­tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 4'0, Price 10 oents. To be had at this office and from all newsdeaJ ers. 

�ADIATO .. RS 
rOR STEAM OR HOT WATER HEATING 

"SEND FOR DESCRIPTI\l�" CATALOGU� - " B tJ°"\-\� ....... , , ''', J.'-1 0 � y-> r'v1�I""-.JLJFACTURED BV 
A A.GRIFFING IRONC0650 COMMUNIPAWAV 

..JERSEY CITY N ..J. 

SOUND SIGNALS.-BY A. B. JOHN-
Son. Descriptions of some of themost approved inven· tiona for signaling by sound. Guns, bells, whist ling buoys, bell buoys, locomotive whistles. trumpets. The sIren. US" of natural orifices. Il lustrated with 2 figures. Contained in SCIIi;NTIFIC AMERICAN SUPPLIl:­MENT, No. 410. Price 10 cents. To be had at this o1llce and from all newsdealers. 

It W.�JOHNS' �SAB'E'S�O'Sll 
Roofing, Building Felt, 

Steam Paokings, Boiler Ooverings 
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'l Chicago L 170 No 4th St',.�i!ll.adelphla, 

BLOWPIPE-FLAME FURN ACE.-A 
paper by A. C. Engert, describing a new boiler furnace, in the designinJ!:of which the eWef o bjects have been economy in fuel and preservation at the boiler. Illus­trated with 211gures. Contained in SCIENTIFIC AMEH.I­CAN HUPPL"MENT. No. 4'2. Price 10 cents. To be 
aad. at tbjs office and from all newsdealers. 

'VVDS,. .4.. �.a.��·:J:S. . 
I·rovldenee. U.l.(I'urk St.), Sixminutes'walkWestIromstation. 

Orlalnal and Only ]luUdel' of the 
HARRIS � CORLISS ENCINE, 
With Harris Pat. Improvements, from 10 to 1,000 H. P. 
Send for copy Engineer's and Steam User's 

Manual. By J.W. HIli, M.E. PrlceSI.2S. 

THE-ANTHRACITE COAL FIELDS 
of Pennsl',lvania.-Br, Chas. A. Ashburner. History, 
��g?f:;; &m��,::ri.:al an<Jeo�i�in S�!ti�:E�!�� vania Anthracil:e. Mining, Statistics of .Production. With 3 engravings. Contained in SCIENTIFIC AMERI­CAN SUPPLEMENT, No. 464 . Price 10 cents. To be hadat thisofficeand from all newsdealers. 

STEAM CATAMARAN MAY BAR­
�,!;:;a::n�a���y s�r'::'i�1�ti��!.'t °tutftefo�at":.:aJ�ri�e�� and luke Construction of hulls deck beams. main deck,{upper works. engine Rnd bOiler. wheeL With 10 figures. Contained in �CIENTIFIC AMERICAN SUPPLE­MENT, No. 4".!. Price 10 cents. To be had at this office and from all newsdealers. 
AU S 't' It A I, I A. A mericnn Mannfactnrel's 
:��;�t!O��hrw::�l�r�y t:e��. ,c<1��t:Jf!as:���� 
itl:O

a���al1 St., London, E C., and at Sydney and 

PATENTS. 
MESSRS. MUNN & CO., in ccnnection with the publi­

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

In this Une of bUsiness they have had flYrly years' ex­
perience, und now have unequaled factl,UeJl for the prep.. 
arRtion of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs MUDD & 
Co. also attend to the preparation of .Caveats. CopyrightS 
for Books, Lal1els, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is donewith special care and promptness, on very 
reasonable terms. 

A pamp"hlet sent free of charge, on application, con­
taining full information about Patents and how to pro­
cur� them; directions concerning Labels, Copyrights, 

�:��t!a�:�cl��P�:I:�S��i��:s��n��:g:::n�t �� 
tents, etc. 

We also send, !,.eeof charge, a Synopsis of Foreign Pa­
tent Laws, shO wing the cost and method of securing 
pat.ents in all the principal countries of the world. 

lUVNN &; CO., SoliCitors 01 Patents, 
361 Broadway, New York. 

BRANCH OFFICE.-Corner of F and 7th streets, 
WashIngton, D. C. 

Icitutiflc. !meritnu. 
JENKINS BROS.' VALVES .. 

Gate, Glebe, Angle, Cheek, and Safety .. 
MANUFA.CTURED OF BEST STEAM METAL. 

The Jenkins Disks used in these Valves are manufactured under our 1880 Patent, and will stand 
2OOlb. steam-pressure. . 

To avoid impo8ition� see that valves are stamped "Jenkins Bros.u 
iJ'EN"�ZN"S �R.C>S., 

,.1 John Street, New York. Send for Price List "A." '9 Kilby Street, Boston. 

WESTON DYNAMO-ELECTRIC MACHINE 
The uilPersiguoo., sole agents for the above machine tor 

ELECTROPLATING AND ELECTROTYPING, 

[SEPTEMBER 12, IBBS. 

refer to all the principal Stove Mannfacturers, Nickel 
and Silver Platers in the country_ Overl,500nowln use • 
Are also manufacturers of Pnre Nickel Anodes, COPPER WIRE; HOW DRA WN.-AN 
Nickel SnIts, l'olish inlr Compositions of all kinds, �i\';,":�ti�Ic�e�.:ai�ii8,'!, ':,fe��£r���";:�r�s d�!��Jc'l,°e�P:i and every variety of supplies for Nickel, Silver, and AubeJ Roisthorel. and Tillieres,� France. Illustrated 
Gold Plating j also, Bronze and Brass Solutions. Com- with b engravin:tro. Contained in SCIEN'l'IFIC AMI�RJC.Alf 
plete outfits for plating. Estimates and catalogues fur- �gi������� fr�in 4a�?';e:��:I!��ents. To be had at 

Address JOHN A. ROEBLING'S SONS. Mannfactur-er�V;;':-:I�t;i'gd lote ��/�����'ii� S�:,�� �� l�{.!'';ces . Send for Circular. 

BIG H EXPLOSIVES FOR WAR PUR· 
:�:f,;g!,E,':'��c��t!�'egin�nt�':,'::'&teU�:o1'h1�sh explosives for war purposes. Contained in SCIENTIFIC AMERTOAN SU!,PLEMRNT, No. 4'4. Price 1 0  cents. To be had at this Office and from all newsdealers. 

NOTI()E to Users of Steam Pumps. 
We have received followillg letter in regard to one of our No.5" L" ($16) 

�i
e
;�tr

e���t"a�I��:,�g��b�Ch pipe 

u VAN D·����N:Et���i:C1�n!ti��: " Money could not buy the Jet of us unless another could be had. I would not give your No.5 H L" foru. $700 pump. equal distance to raise. .. N. A. Litchfield, Supt. Mich. Slate Co." WemakeTen Sizes of these Pumps. Prices $7 to $75. Vapacitles 100 to 20.000 gallons 8,er hour. State for what purpose wt-�: 'll'�r��f� .p��,u�r���i::R�·�. 

MODERN BRONZE ALLOYS.-A P A-

nished upon application. 
HANSON VANWINKLE &Co. 

SOLE AGENTS NEWARK, N. J 
]Sew ¥ol'k Office, 9� and 94 Libel·ty St. 

PERFUME8.-A PAPER BY JACOB 
J esson, describing various articles used in perfumery. and the mode of preparing essences therefrom. stating 
��:raT�r; ���m�l�ts °lo:n:!i��ict\�¥"��t��tB�\�W� the cost of each. Contained in SeIENTIFW AMERICAN SUPPLEMENT. No. 4'�. Price 10 cents. To be had at this office and from all newsdealers. 

STEAM ENIINES. 
Horizontal and VerticaL 

Dl."cdKlng Mnclltnery, 
Flou .... ].Jowdcr, Slate n.od 
Flintllllllltlncbillel'y, Tnr­
bine Wnlel' \Vheele. 
YorkMfgOo., York,Pa" U: S.A. 

["Ii�,[" 1Q)11))1'li'j�TIlE AND CLAY RETORTS ALL SHAPES. 
If Jij�1b 1QItJ\\��rl". ;;: BORGNER & O'BRIEN':::: 

13 !Ul ST. ABOVE RAGE. PHILADELPHIA 

BARREL, KEG, 
Hogshead, 

AND 
STAlE lIIACHINERY. 
Over 50 varieties manU­

factured by 
E. & B, HOLMES, 

BUFFALO, N. Y. 

BL.A.&'X". 

IRON S, PERFECn Y BALANCEb, 
Has Fewer Parts than any other mower. 

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

S. S. TOWNSEND, Gen. Agt,,"Oortland St., 9Dey St.. 
COOKE & CO., Selllng Agte .• lIliCorUand Street, 
J AS. BEGGS & CO .• Selling A g ts. 9 Dey Street. 

NE� YC»B.:.L. 
SEND FOR P;FUCED CATALOGtJE. 

per by P. }�. N<lrseYJ C.E., presentinl{ some valuable data concernin� such DrO Dzes as are bemg usefully em­ployed for engmeering purposes. The bronze of the ancients. Composition of bronzes. Phosphor bronze and its appJhmtions. Stlicium bronze. Mangag.ese bronze. Delta metal. Phosphor-ccpper. Phosphor­mangane�e bronze. Phosphor-lead:broDze. Phospnor-
ggntai�l���ng�E���:g·AJ,1��)':.O�dSu��e�E�;'o��: THE \y ALL.-A LECTURE )3Y PROF. 
4¥ii. Price 10 cents. To be had at this office and from 1 Tf· R. S=th,.F.R.I.B.A. Physical Quaht,es and M!,de 
al newsdealers. ' 0 CqnstruCtIng. Walls of the MIdd1e Ages. EgyptIan, ---------------------- ' �:::'W:ly� t"a�,\'gry W��Sth���':�t ()�h�;;,fen��l�,f 

" V U LeA N" I Color. Contained in SCIENTIFIC AMERICAN ;;UPP 1.E: MENT, No. 466. Price 10 cents. To be had at this 
Cushioued Hammer. office and fromaJl newsdealers. 

Steel Helve, Rubber Cushious, 
TRUE SQUARE, ELASTIC BLOW 

Full Line of Sizes. 
W. P. IlUNOAN & CG., 

Bellefonte Pa •• U. S. A .  

The Latest Improvement 
IN 

TRACTION ENGINES 
The only Engines where the' power Is pract.icaHy �nd successfully applied to the tour truck wheels. Exceeds all other Traction Engines in pulling and steen ng through 

���.hol:s, tS::��:u�rYa�:��;::de�r���dt��8no�n! 
centu ry of study and practical experience in the manu­facture of 
Pori able, Agricultural, & Stationary Steam Engines, 
With determined policy to buildonly theBEST MACillN­ERY from the BEST MATERIALS, and in the BEST MANNER OF CONSTRUCTION, and with continued im­provements, have attained the HIGHEST STANDARD in excel�ence of workmanship, simpliCity of design, and cRfna�difi����e�Ur STANDARD ENGINES we now offer the first ROAD ENGINE which has the Traction Power practically and efficientlli applied to the four truck 
:n�r;��h':,n����'it �I:ff u�ge�uYfi,�;t��e!,r if:e"�t�'!,�: 
i�fJ'J�::-catalogue will be sent on application. 

WQOD, TABER & MORSE, 
Eaton, Madison Co., N. Y. 

AL - - .c.. Z CASTINGS >R� SPWAL RNS 
� , -

L
-E-ABL�ND FINE GRAY IRON ALSO SHEL 

FI�DEVLlN l\(co FINnlNNlNG JAPAN PA�r�,G' 
,.) F t'l1..>HING. NING :-""It'-.I TtiOM LEH'GHA"E 1\ AMER'CAN ST PHILA , ___ "",� 

A New Drill Chuck. 
THE HARTFOR D. 

No.1 hold. 0 to � in. Price, $7.00. 
No.2 hold. 0 to l)4 in. Price, $8.00. 

"" It cannot be excelled. Address 
A. F. CUSHMAN, Hnrtford,Conn 

Or any dealer in machinists' Tools. 

The Cheapest and Best Lubricator. � The feed is very plain and' pos-1t!ve. It has less parts than any 
:i: Oiler yet produced. We avoid 

�� ��� ��B:�i:nteld'.ar'}f.'��e ,;:: glass is almost everlasting. A child can replace the new. sbape glass. A speCialty is our Small Engine and Pnmp Lnbricator. 
:El:olland. &; Thor.npson. 

�1' River SU·eet. 'l'I'OY, N. Y 

SILVERING GLASS.-A PAPER BY 
�'. L. James. Ph.D .. describing the various methods of depOSIting silver upon glass, etc .. in the manufacture of 
r:���,¥�ball���I�iO� t��!c;:���,�; ��nt!f6:l� Price 10 cent.. Tu be had at t4!j$ office and from all 
newsdealers. """-- � 

PIPE COVERING. 

FIreproof Non-conducting Coverings for Steam Pipes, BOilers, and all hot surfaces. Made in sections three 
�r.;e�?,'lfiill�':ir.r.{fJ'�lnll'.A::.fSt::r�,!� .. 
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'
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-
CHALMERS'SPENCE 90. 419.��1 Elilith St •• !liewYork. 

© 1885 SCIENTIFIC AMERICAN, INC 

THE AMERI�AN �Ett· TELEPH�NE ��I 
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 re'4¥1��,'e�ch 
individual user of telephones not .i;q;rllish­
ed by it or its licensees responsi�fot such 
unlawful use, and all the coii'�equ�ces 
thereof, and liable to suit theref,or ... 

Inven t01"s.-The undersigned will exhibit Patented Ar­ticles and Models at the Exposition to be held in New Orleans, on very moderate terms. Address WM. C. MOORE, P. O. Box 38, New Orleans, La • 

The Scientific American. 
THE MOST POPULAR SCIENTIFIC PAPER 

IN THE WORLD. 
PohUohed·Weel<ly, 18.20 .. Yenrl 11.60 Illx MenU ... 
This unrivaled periodlCal, now in its I'm·ty-first yenr, 

Continues to maintain 1ts high reputation for ex.celJence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 

Every number contains sixteen large pages, beautifully 
printed, elegantly 1l1ustrated; it presents in popular 
.• I�,.� .. recIll'4 etti>$m. novel. iDtel'eOtlng, 
and important advances iIi'Science, Arts, and Manufac .. 
tures. It shows the progress of the World in respect to 
New Discoveries and Improvements, embracing Machin­
ery, Mechanical Works, Engineering in all branches, 
Chemistry, Metallurgy, ElectriCity, Light, Heat,Archl· 
tecture, Domestic Economy, Agriculture, Natu�al Hla­
tory, etc. It abonnds with frQ.ah,a.l.d-i".t�rest!l!g ,ubjecl.s 
for discussion, thonght, or experiJnent; furnishes hun­
dreds of useful sUll'gestions for busines�. It Pl'OI)l9tes 
Industry, Progress, Thrift, and IDtelligence in every 
Community where it circulates. ' 

Tile SCIENTIFIC AMERICAN sbeuld bave a place in 
every Dwelling. Shop, O1IIce, School, or T,ibrary. Work­
men, Foremen. Engineers. Superintendents, Directo� 
Presidents, Officials, Merchants, Farmers, Teachers, 
Lawyers. Physicians, Clergymen, peeple in every walk 
and profession In life, will derive benefit from a regular 
reading of THFl SCIENTIFIC AMERICAN. 

Terms fortbe United States and Canada, $8.20 a year; 
$1.� six months. Specimen copies free. Remit by 
Postal Order or Check. 

MUNN & CO., Publlshe1'8, 
361 Broadway, New YOl·k. 

�._ TFF"F! 

Scientific American SupPielnent. 
THE SCIENTIFIO AMERICAN tsUPPLEM ENT is 0. Reps­

rate a.nd distinct publication from 'l'Hre SCIENTIFIO AM­
ERICAN. but is utl'form therewith in Size, every number 
ccntaining sixteen large pages. THE SCIENTIFIC AM­
ERICAN SUPPLEMENT is published weekly, and includes 
a very wide range of contents. It presents the 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, Arch9lology. Astronomy, Chemioltry, Electricity. 
Light. Heat, Mechanical Engineering, Steam and Rail­
way Engineering,. Mining, Ship Building, Marine En .. 
gineering, Photography, Techhnoiogy, Mannfacturlng 
Industries, Sanitary Engineering. Agriculture, Horti­
culture, Domestic Economy, Biography, Medicine, etc. 
A vast amount of fresh and valuable Information per­
taining to these and allied subjects is given, the whole 
profusely lllustrated with engravings. 

Tile most important .Engineering WOI'ks, Mechanisms. 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for the SOPPLEMENT for the United States and 
Canada, $5.00 a year, or one ccpy oJ the ScIENTIFIC AX­
ERICAN and one ccpy of the SUPPLEMENT. both mailed 
for one year for $7.00.'· Address and remit by postal 
order or check, 

lllUNN & Co., 361 Broadway, N. Y., 
Publishers SCIENTIlIIO· A¥EltlCAN. 

'ro �'ol'eign Snbscl'ibel·s.-Under the facilities I)f 
the Postal Union. the SCIENTIFIC AMER1CAN is now sent 
by post direct from New York, with regularity, to sub­
scriberslD Great Britain. India. Australia, and all other 
British colonies; to France, Austria, Belgium Germany 
RUSSia, and all othf3r European States; Ja�an. BrazU: 
Mexico, and all States of Central and South Am"rica. 
Terms, when sent to foreign countries, Canada excepted1 
$4, gol�, for SCiENTIFIO AMERICAN, one year; $9, gold, 
for both SCIENTIFIC AMrnRICAN an� SOPl'LEMEN'.r fOl 
one year. This includes pCstage, which we pay. Remit 
by postal order or draft to order of MUNN & CO., 361 Broadway, New York. 

PRINTING INKS. 
'rHE "Scientific American" is __ prin4.ed with CHAS. E..'rnU JOHNSON & CO.'S INK. TenthandLom 
bard Stl. PhLII, lind 47 Rose S.h�JIll. Duane St., N. Y. 
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