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RUB B E R BELT INC PAC KIN C H 0 sET I'rOVlde ... �.�i,,,�8l.�x!in:;�:�:tf'Om't.tion. 
, " Orillinal and Only BuIlder ot .lIe 

Inside 1.Juge, each insertioJl .. _ _  7'a cents n line. 
Unci, Paile, each insel'tion - _ .. $1.00 n line. 

AND ALL OTHER KINDS OF HARRIS _ CORLISS ENCINE R. U B B E.R.. c::r <> <> D S , With H�rris Pat. Improvements, from 10 to 1,000 H. J. 
(About eight words to a line.) ]'OR Send for copy Engineer's and Steam User's 

MECHANICAL AND MANUFACTURING PURPOSES. _Manual
_:
�!

_
J.W. HIli. M.E. PrlceSl.25. Jmgmvings may head advertisements at the same rat. 

per line, by measurement, as the letter pres.. Adver­
tisBments must be received at publication office as eal'ly 
as Thursday m(Yrning to appear in next issue. 

The Lal'gest and Most Extensive Mnnulactul'el's in America. 

THE OUTTA PERCHA AND RUBBER MFO. CO., 
New YOl'k, Chicago, San Francisco, 'l'ol'onto. 

PATENT 

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

614 and�MJa�kSit l§t.,�i�d�Pphia, Pa. 

@.� @;�w{lf &. IMlDJEINI � 
STEEL WIRE Of�SCRIPTION� _ 
234- W.29.ST. EV£B .&STHlSPRINGS. NEWYORKCITY 
WESTON DYNAMO-EtECTRlC 'MACMINE 

rhe undersignedJ sole agents for the above machine 
ror 

EVA.PORATING FRUIT 
Fun treatise on improvetl 
methods, yields. profitsd)rices 
and general statistics. FREE. 

AMERICAN MAN'F'G CO. I 
P . O . BOXR. WAYNESBORO. FA. � ..... .. )\ 

- PATEN"'" COLD ROLLED, 
SHA TING . .  

ELECTROPLATING AND ELECTROTYPING. st;�;gf��� ���� A�\�h���';di�[ t���r't)p��uc:�\Jf;;,:{;;; 
. . .' l ather in use renders it llndoubtedly the most economical refe� to all the prInCipal Stove Manufacturers, NICkel We are al&o the sole manufacturers of the C Ii:L j,:BRATI<;D 

and Sil ver Platers in the country. Over 1,500 now in use. COL] ,1 x S' P .·\'I'.COUPLI X G, and furnish Pulleys, Hangers, 
A�e also

. 
manufact.ure�s of Pllrl'! 

. 
N

.
ich:cl Ano�es, :,��iig!t��� �ost alJP6k1e� �tt1trGrrL��M,

st{���,��� on 
N1Clu��1 �alts. Pollslullg COlnposltlons of all kmds, i 'rry Street. 2d and 3d Avenues, Piptsburg, Pat 
and every variety of supplies for Nicke], Silver, and I . Corner Lake Blld Canal Sts., ChICago, lII. 
Go]d Plating; also, Bronze and Brass Solutions. Com-

' 
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plete outfltE! for plating'. Estimates and cutalogues fur- I Geo. Place )lachinery Agency, 121 Chambers st .• �. Y. 
nished upon application. i I 

HANS N VANWINKLE &Co, 
SOLE AGIENTS NEWARK,NJ.o 

lIiew York (Hlicc, 9� and 94 Liberty /'i,. 

Standard Thermometers 
Ace U r at e, I�egible. 
";izes of Di als 1) and 8 
inches. 
For sale by THE TRADE. 
Manufactured and Warrant­
ed by the 

� talldard Thrrmometer CO" 
Peabody, Mass. 

General Agents, 
FAIRBANKS' 

SCALE HOUSES 
In all the principal cities of 

the U. S. and Canada. 

Wood Working Machinery. 

I WA '11EltS for Drinking, Boiler, and M'f'g PUl'po�es 
Analyzed and Reported on by AeSTEN & \VILBEH i A. nalytical [lnd Commlting Chemists,N ew Brunswick, N .,J. I 

Prof. Chas. F. Chandler, Ph.D., 
OF THE 

SCHOOL OF MINES, 
Columbia College, NEW YORK, 

Has assumed the Editorship of 

AnthonY's Semi· Monthly Photo[raphic 
BULLETIN. 

Which is admitted to be the be.t Photo�raphic Helper 
that is published. 

Alnateul'IJ 01' l"J,1'ofel!lsionals 
W h o  need any advice cau obtain it through its Oorre­

spondence Oolumn. It will pay you to S UBSCRIBE for it. 
Sample Copies Free. Su bscription, $2.00 per Annum. 

E. & H. T. ANTHONY & CO., PUBLISHERS, 

591 Broadway, New York. 
PHOTOGRAPHIC OUTFITS AND SUPPLIES. 

�'" 
....... ",,,, 

THE CELEBRATED 

RACINE BOATS 
and CANOES, 

ALSO ALL KINDS OF 
CJ'" 

o� LAPSTRE AK BOATS. 
We buildto orderanythingin the boat line. 

THOS. KANE &: CO., (BOX F.) 
137 and 139 Wabash Ave., CHICAGO. 

Universal Saw �enches, Buzz 
Planers, Turning Lathe for Pat. 
�el'n, Ca_binet, and Wood Working 
Shops, Single and Double Rotary 
Bed Surfacers, Stretching Ma-

AND 

il�Wjh�Jfr.d �;tk�i'ee�O��dry 
and Machine Works, rI'oledo,Ohio. 

���J��lcr �6Jtr�lgfs t�:nt
iro�.a6;rns�'���i��sal�:M�[sJf IvN�n:-�!�h��!�:' Fans. Estimates 

:1: • .A.. F:l:N"OEl: db 0<>., SO�.A.N"':J:'C>N", :E».A.. 

ECONOMIC MOTOR cO.'S 

GAS ENGINES. 
Ji.l'flih'l.l ii�'jgir �titlt[r];{ml',F�liapted' to' �ir;;' sJs. 
Simple, Safe, Economical, DUI'able. 
Four sizes: 1 H. P., >2 H. P., 1 mt\n power, and a Sewing Machine Motor. 
Send for Circulars. 

ECONOMIC MOTOR CO., 
9 CORTLANDT STREET NEW YORK. 

Aluminum Bronze, Aluminum Silver, Aluminum Brass, i A= 

--__ ::��;����� _____ ! O";!�:�!���1?E: �;;!:;��'�":���ili 
U
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S
' I stand corrOSIve Influences, and unrlvaled beauty of color. Send for pamphlet. 

, .W,'JOHN ( 1
1'HE COWLES ELECl'lUC SMELTING ANU ALUMINUM CO., CLEVELAND, O. 

*SABo["S�O'Sl< T S P F Roofing, Building Felt, he cientific ortable orge. 
Steam Packings, Boiler Ooverings, A 0 B OWE S Fire Proof Paints, Cements, Etc. H N L R , Samples and Descriptive Price Lists Free. • , 

H. W. JOHNS M'F'G CO., 87 MAIDEN LANE, N. Y. Entirely new in principle. 
N:o Ratchets, Pawls, or 

17� RandOlph St" Chicago) 170 N. 4th St" Philadelphia., Friction Devices. 
12 styles and sizes for all kinds 

of work. Fully gu8ranteed. The Cheapest and Best Lubricator. 1- MANU]'A
.
CTU�E� BY 

I 

I 
r.l 'he feed is very plain and po SA 

WI1'1I ffiRBY, RUGG & RIClU UDSON, Manufacturers 
of Patent Wood Working Machinery of every descrip­
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & co .. Worcester, Ma... Send for Catalogue. 

THE FOO" M F G CO" itive. It has less parts than any 
Springfield, Ohio. oiler yet produced. We avoid 

F 
. 

b k & C 
glass tubes, and guarantee the 
most reliable feed. The new air an s o. gl�ss is almost ever]asting. A 

���- - chlld can replace the new shape .A.G-EN"TS, 
311 Broadway, New YorK. 

216l\'laln St., Buffalo, N. Y. I 715 Chestnut St, Phila., Pa. 17 LIght St., BaltImore. Md. 48 Wood St o, Pittsburg, Pa. 382 Broadway, Albany, N.Y. 53 Camp.St., l�ew OrleanE' La. 

glass. A specialty is our Small 
Engine and Pump Lubricator. 

�olla.nd. & Tho=.pson. 
217 River Street. 'I'roy. N. Y 

VOLNEY W. MASON & CO., 

FRICTION PULLEYS CLUTCHES and ELEVATORS. 
PROVIllENCE. It. I. PATENTS.I __ � __ Seibert Gylinder Oil Gup Go., 

H MESSRS. MUNN & CO., in connection with the PUbli- 1 SPECTACLES Barometers, Thermometers, Pha-
cation of the SCIENTIFIC AMERICAN, continue to eXA Opera Glasses, Mic;gfcoa::s�c ?J!:rfi:o!� A���s

: 
amine improvements, and to act as Solicitors of Patents W A I.jlll�L 1� Y & CO., successors to R. & J. Beck, 
for Inventors. I Philadelphia. Illustrated Price List free to any address. 

In this line of business they have had forty years' p-x- I --------��--�--�-"---- -------- - ---- .-----
peMence, and now have unequaled facilities for the prep- I L e ff e I Wat e r W h eel s aratIon of Patent Drawlngs, SpeCIficatIOns, and the , 
prosecution of Applications for Patents in the United With IInpol'tant Improvements. 
States, Canada, and "B'oreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues. ASSignments, and Reports j 

11,000 IN SUCCESSFUL OPERATION, 
FINE NEW PAMPRLET FOR 1886 

on Infringements of P�tents. All business intrusted to Sent free to those interested. 
them is done with special care and promptness, on very 
reasonable terms. JAMES LEFFEL k CO •• 

Spl'ingfield. Ohio. 

110 I,iberty St., N. Y. City. 

Manufacturers of 0 iI 
CUP!ii for ]�OCflulofive. ,.r;'kI'�"R Mal'ine, and �fational'Y 
F.ngine ()ylin .lel's. under 
the Seibel·t aDd Gates 

Patents. wilh ";iIrl,t Feed. 

TAKE NOTICE. 
',E The U Sight Feed ,. is owned I' exclusive]y by this Company. See 

Judge J.lowell's deciSion in the 
United States Circuit Court, Dis­
trict of Massachustts, Feb. 2a '8·�. 
All parties, except those duly li­
censed by us, are hereby notified to 
desist the use, manufacture, or saJe 
of infringing Cups. as we shall vig� 
orously pursue an infringers. 
The Seibert Cy'loder 011 Cop Co. 

a5 Olivel' Sh'eet, Uostoll, Mass. 

A pamphlet sent free of charge, on appJication, con­
taining full information about Patents and how to pro. 
cure them; directions concerning- Labels, Copyrights, 
DeSigns, Patents, Appeals, Reissues, Infringements, As­
Signments, Rejected Cases, Hints on the Sale of Pa­
tents, etc. 

JENKINS BROS.' VALVES .. 
We also send,i'l'eeo! charge, a Synopsis of Foreign Pa,.. 

tent Laws, showing the cost and method of securing 
patents in all the principal countries of the wor]d. 

ru:UNN &; CO., Solicitors 01" Patents, 

361 Broadway, New York. 
BRANCH OF�'lCE.-Corner of F and 7th Streets. 

Wallhhc· . .41. D. C. 

Gate, Globe, Angle, Check, and Safety-. 
MANUFA.CTURED OF BEST STEAM METAL. to":
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�f the world. Have been in use Since 1868, under all possible 

To avoid imposition_ !ilet" that valves are stamped "Jenkins Bros." 
JEl.V�ZN'EJ BR..OS., 'l.Jollll SU'eeh New York. Selld tQf.l'rl(ll) J,)Ijj; "A." 79 KUllYSu'''I!t, no.tou. 
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TH� AM�RI�AN ��LL T�L��H�N� ��I 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 1 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
'I 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. 

A New Drill Chuck. 
THE HARTFORD. 

No.1 hold. 0 to l1i in. Price, $7.00. No_ 2 hold. 0 to %, in. Price. sg.OO. 
pr It cannot be excelled. Address 

A. F. CUSHMAN, Hal'tfo .. d,Conn. 

Or any dealer in machinists' Tools. 

Rider's New and mproved 
COMPRESSION 

Hot Air PUlllpin[ En[inB 
New and Improved Designs. 

INTERCHANOEABLE PLAN 
MANUFACTURED BY DELAMATER 1RON WORKS, 

c. H. DELAMATER & Co., Proprietors, 
No. 16 COR'l'l,ANJ)'l' 8'1'., NEW YORK, N. Y. 

And 40 Dearborn Street Chicago, III. 

The Scientific American. 
MOST POPULAR SCIENTIFIC IN THE WORLD. 

PAPER 

I·llblh�he(l Weeldy, 1113.20" Ycnr; *1.(;0 Six Meutha. 
Tnis unri valed periodICal, now in its ffUty-fil'st yenr, 

continues to maintain 1ts high reputation for excellence, 
and enjoys the largest circu]ation ever attained by any 
scientific publication. 

Every number contains sixteen large pages, beautjfully 
printed, ele�antly Illustrated; it presents in popUlar 
styie a descriptive recf)rd of the most novel. interestiug" 
and important advances In /SCIence, }'\ rr;s. U,wl :M ullufucA 
tures. It shows the progress of the World in respect to 
New Discoveries and Improvements, embracing Machin­
ery, Mechanical Works, Engineering in aJl branches, 
Chemis1ry, MetaUurgy, Electricity, Light,IIeat, Archi .. 
tecture, Domestic Economy, Agriculture, Natural His­
tory, etc. It abounds with fresh and interesting subject.s 
for diSCUSSion, thought, or experiment; furnishes hun­
dreds of usefu] sug-gestions for busine8s. It promotes 
Industry, Progress, Thrift, �nd Intelligence in every 
community where it circulates. 

The SCI'EN'l'IFIC AMERICAN should bave a place in 
every Dwel1ing, Shop, Office, School, or I�ibrary. Work­
men, Foremen, Engineers. Superintendents, Directors, 
Presidents, Officials, :Merchants, Farmers, Teachers, 
Lawyers, Physicians, Clergymen, people in every walk 
and profession in life, will derive benefit from a regular 
reading of T HI� SCIENTIFIC AMEltICAN. 

Terms for the United States anc;i Canada, $3:20 a ye9,r; 
$1.60 six months. Specimen copies free. Remit by 
Postal Order or Check:. 

IH UNN & CO .. l'lIbli.he .... 
361 BroadwllY, New Yorl,. 

TEl: :EJ 

Scientific American Supplement. 
THE SCIENTIFIC AM ICRJCAN SUPPLElH �NT is a. sepa­

rate and distinct publication from 'rHm SCIID:\T1FIQ AM­
ERICAN. but is unjfOl'm therewith in size, every uumber 
containing sixteen large pages. 'l1HE SCIICNT IFrc AM­

ERICAN SUPPL IDMENT is published weekly, and includes 
a very wide range of contents. It presents the mQst reA 
cent papers by eminent writers in all the prinCipal de­
partments of SC,tence and the Useful Arts. embracing 
Biology. Geology, Mineralogy, Natural History, Geo­
graphy, Archreology, Astronomy, Chemistry, Electricity, 
Light. Heat, M echanica] EngineerIng, Steam and Rail­
way Engineering, Mining, Ship BUilding, M arine En­
gineering, Photography, Techhnology, Manufacturiqg 
Jndustries, Sanitary Engineering, Agriculture, Horti� 
culture, Domestic Economy, Biography, M edicine, etc. 
A vast amount of fresh and valuable information per­
taining to these and allied subjects is given, the whole 
profusely illustrated with engravings. 

The most impbrtant Engineering Warks, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPPL EMENT. 

Price for the SUPPIJEMENT 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 $7.00. Address and remit by postal 
order or check, 

IUUNN & Co., 361 Broadway. N. Y., 
PUblishers SCIENTIFIC AMERICAN. 

'J'o )t'ol'eitrn !'Subscl'ibel's.-Under the facilities of 
the Postal Union. the SCIENTIll'IC AMERICAN is now sent 
by post direct from New York, with regularity, to sub­
scribers in GreatBritain, India" Australia, and all other 
British colonies; to France, Austria, Belg"ium, Germany, 
Russia, and all other European States; Japan, Brazil, 
Mexico, and all States of Central and South Amerloa. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gol:i, for ScIENTIFIC AM ERICAN, one year; $9, gold. 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This includes postage, Which we pay. 3emit 
by postal order or draft to order of 

MUNN & CO .• 361 Broadway, New York. 

PRINTING INKS. 'rHE "Scientific American" is printed with CHAS. E::<fEU JOHNSON & CO. 'S rnK Tenth and Lam­IJatd. S!ij. Philu., ·and '47 Rose St., opp. DuaJle St� N. Y 
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