
In.ide Palle, eacll In.m·tion - - - 7ll cent. a line. 
nac"; lJoaKe, each lllse.'tion ...... $1.00 a nne. 

(Abnut eight words to a line. I 
Angravings may head advertisernents at the same rats 

per line, by measurement, (18 the letter pres.. Adver
tiBement8 must be received at publication offwe (18 eOll'ly 
aa T hur8day mur"ning to Il!ppear in next isme. 

WOO[ Working Machinery, 

It W. dOHNS' 
�.H.Ti)·", 
ROOfing, Building Felt, 

Steam Packings, 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., Chicago I 170 N. 4th St, Philadelph�. 

WORK SHOPS 
WITHOUT S'l'EAM POWER 

BY USING OUTFITS OF 

Barnes' Patent Foot Powe."""'--� 
machinery can compete with steamul=:i=ll�� 
power. �ol" on trial. Metal and 
woodworkers send for prices. Illus
trated cataiLlglle free. 

W. F. & Jno. Bllrnes Co •• 

RockfOl'd, III. 
Address N 0.1999 Main St. 

THE CELEBRATED 
RACINE BOATS 

and CANOES, 
ALSO ALL KINDS OF 

We build to order anything in the boat line, 
THOS. KANE .. CO., (BOX F.) 

"1871l.\1d 139 Wabash Ave. , CHICAGO. 

VOLNEY W. �lASON & CO •• 

FRICTION PULLEYS CLUTCHES and ELEVATORS. 
I'ROVIUENCE, R. I. 

WITHERBY, RUGU & RICHA ltDSON, Manufacturers 
of Patent IV ood Working Machinery of every descrip
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ba l &, '0 •• Worcester, Mas •. Send for Catalol(ue. 

I titufifi:t �mtritltu. 
RUBBER BEL TINC, PACK'INC, HOSE, 

AND ALL OTHER KINDS OF 

R.UBBE.R. G--oon's, 
FOR 

MECHAN ICAL AN D MA NUFACTURI N G  PURPOSES. 
'l'he LBJ"lle.t and IUo.t Exten.lve Mannlitcturers in America. 

THE GUTTA PERCHA AND BU'BIER MFG. CO., 
New YOl'k, Chlcallo, San Franci.co, Toronto. 

THE BEST STEAM PUMP. 
Van Duzen'. Patent Steam Pump. 

Incomparable In cheapness and elfi
ciency. Needs no care or skill j cannot 
get out of order; has no moving parts. 

A Superior Fire Pump. 
Instantaneous and powerful, ever ready. 
Available, wherever steam pressure can 
be had; for pumping any kind of liquid 
(hot, cold, sandy,lmpur,? etc.). We make 

lr:. ���'M��s:J�� :altgn'�5. e�ro'�t 
State for what purpose wanted and send for 8atalogue 
of 'I Pumps." Vall Duzen &:; Tift, CiucipliRli, U. � ]:JATIONAL TOOLeD'1 

MANufACTlJRF R'S Of 
MACHINISTS TOOLS 

\lVll LIi\M SPORT PA J� PLt:lNLRS A SPEG,ALl (. 

ICE MACHINES 
Of all Sizes, from 

10 Ib_ per Hour to 
a.o Tons per Day 

Binary ADsorption System, 
ECONOMICAL, 

SIMI'I.E, REI.IABI.E. 
!!iend for elrcula\' •• 

Delamater Iron Works, 
16 Cortlandt St., 

NEW YORK, U. S. A. 

E
VAPORATING FRUIT 
FUn treatl.e on improved ::� 
methods, yields, Profi�.l'rlces�

, 

' 
and genera.l statistics ... REE. 

AMERICAN MAN'F'G CO." . " 
P. O.BOXR. WAYNESBORO.PA. .-

i pHOTOGRAPHIO OUTFITS �r.i\Wt!!!:.�k'1: 
crose 11 t ectacles, BarotMterst Therm�
ters. W.H�:.tSI.EY &CII.successorsto R. 

& J. Beck, Phllada. nlus. Price List free to anyaddress. 

"IIVD«_ .A._ :EI[.A.��][S. 
l'rovldel.ee, n.l� (1'.Iorio. St.), Sixminutea'walk Weatiromstation. 

Orllllnal and Only Builder of the 

HARRIS· CORLISS ENCINE, 
With Harris Pat. Improvements, from ]0 to 1,000 H. 'P. 
hnd for copy Engineer's and Steam User's 

Manual. By ".W.HIII,M.E. PrlceS'.25. 

PLANING AND MA'l'CHING MACIHNEIS. 
§ P 
'" tl:I 
8�' 
H "' ::<l �!o 
.. g.� ac::<l ",000 
r?p? 
;Z' c I � p. 

Special Machines for Car Work, and the latest improved I 
Wood \\ "rking ,V.achlnery of all kinds. 

, �-------

BURNHAM'S SELF-ADJUSTING SWING CHECK VALVE. 

H��WD'� ���NW AY VALV�. 
The desirable features of this valve are 

• the positive action oUhe disks, being forced 
against the seats bi our novel inlermedlate 

f�d�r8k�V�!�I�:t �����f.g and friction ot 

Samples sent on trial. Send for Catalogue. 
HOLLAND &. THOMPSON. 

�1 7 ,RIVER STREET, TROY, N. Y 

H°'t��OME Ouick at Figures. 
32 pp.circular for stamp. The Woodbury Co" Boston, Mass 

THE AM�nI�AI ��LL TtL��H�H� ��. 
95 MILK ST" BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and J anllary 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, 
PubU.hed Weekly, t8.20 BYe".; n.60 Six Manth •• 

This unriv"led periodical, now in Its forty-flr.t year, 
continues to maintain Its high reputation for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 

UserS of Check Valves will please note the advantages theseValves possess Every number contains sixteen large pages, beautifully 
over al l  others. The most itnportant clatlll is, that, as the Jenklus Disk printed , elegantly Illustrated; it presents in popular wears , tbe yoke tbat passes around tbe seat Illoves away Crolll style a descriptIve recl}rd of the most novel.lnt'll'.estlng, the seat In proportion to tbe wear 01' tb(l.,ISki tbuscauslng a. aod 1m' ' po·r'--�'- ".'._nn ."'�" MaunfW;;; UDlCortn wear oCibe Disk u.1I said Disk. eo_. e'elY'worn out. . """" � 

tures. It sl,ows the progress .Jf the World in respect to J�:l"\iT�XN'S :aR:.'OS.. New Discoveries aod Improvements, embracing Machln-
71 John Street, New York. Send for Price List "A." ·79 Kilby!St,.Bo.ton. ery, Mechanical Works, Engineering Ii. all branches. 

Aluminum Bronze., Aluminum Silver, Aluminum Brass, 
AND 

. 

SXLXCON' BR.ON'ZE. 
FURNISIlED IN INGOTS, CASTINGS, RODS, OR WI RE. 

Our Malleable Castings can be made of' over 100,000 pounds tensile strength, with extraordinary power w with
stand corrosive inlluences, and unrivaled beauty of color. Send for pamphlet. 
'rHE COWLES ELECTRIC SMELTING AND ALUMINUM CO., CLEVELAND, O. 

, .o� I I 'T!GHT &SLACK BARREl MACH INE�Y 
'H I l.JASPECIALTYl'J 

-�::. JOHN GREENWOOD &:CO , ROCH ESTER N Y 

Pnf. Cbas. F. Chandler, Ph.D., 
OF THE 

SCHOOL OF MINES, 
Columbia College, NEW YORK, 

Has assumed the Editorship of 

Anthony's Semi-Monthly Photogra»hic 
J3"O'LLETJ;N. 

Which is admitted to be the be.t Photol(raphic Helper 
that is published. 

AlnateUl'8 01' P)'OfeMSionnls 
Who need any advice can obtain it through its 00N"e

spond"""" Oolumn. It will pay you to SUBSC'RIBE for it. 
SalIll'le Copies Free. Subscrlpt.ion, $2.00 per Annum. 

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

591 Broadway, New York. 
PHOTOGRAPH IC OUTFITS AND SUPPLIES. 

The Soientific Portable ForGe. 
HAND BLOWERS, 
Entirely new In principle. 

No Ratcbetll, PQ.wIs, or 
Friction Devices. 

12 styles and sizes for all kindS 
of work. F'ully l(uaranteed. 

l\IANUF ACTURED BY 

THE FOOl'! M'F'G CO., 
�pringfield, Ohl •• 

Fairbanks & Co. 
A.G- JDNTS, 

311 Broadway. New York. 
216 Mam St., Bulfalo, N. Y. 1715 Chestnut St., Phila., Pa. 
17 Light St., Baltimore. Md. (8 Wood St., Pittsburg, Pa. 
382 Broadway, Albany, N.Y. 5dCampSt.,NewOrleansLa. 

Chemislry, 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 i furnishes hun .. 
dreds of useful' su!<gestlo". for busine.s. It promotes 
Industry, Progress, Thrift, and IDp�igenCe in every 
community where it circulates. 

The SCIENTU'IC AMERICAN should have a place In 
every Dwelllnl(, Shop, Office, School, or J.lbrary. Work
men, Forewen, Engineers, Superintendents, Directors, 
PreSidents, Officials, 1\1 erchants, Farmers, Teachers, 
Lawyers, PhysICians, Clergymen, people In every wulk 
and profession In life, will derive benefit from a rego)..,. 
reading of THF. SCIENTIFIC AMEIHCAN. 

Terms for tb e United States and Canada, $3.20 a ye .. r ; 
$1.00 six months. specimen copies free. Remit by 
Postal Order or Check. 

LUUNN & CO., Publi.hel'S, 
361 Broadw ay, New York. 

T�:m 

Scientific American Supplement. 

PATENTS. The

I
L 

MESSRS. MUNN & co., in connection with the publi
cation of the SCIENTIFIC AMERICAN, continue to ex
amine.improvements, and to act as Solir-itors uf Patents 
for Inventors. F 

In thi.line of business they have had forty years' ex
perience, and now have unequalea facilities for tile prep
arR.tion 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 PR.tents. All business intrusted to �\em 1s done with special care and promptness, on very 

Seibert Cvlinder Oil Gup Co., 
M It Manutacturers Of .011 Leffel Water Wheels, CUPH for )Jocomouve. ..1i!''i4 ....... Mlll'iDe, and �tational'Y WHit hnpol-tant Impl'ovemen tJih Engille Cylinder., under 

the Seibe,·t and Gate. 
Patent., with !Si"ltt Feed. 

TAKE NOTICE. 
The "Sight Feed" is owned 

exclusively bTl this Compani' See 

11,000 IN SUCCESSFUL OPERATION. 
FINE NEW P.6.loIPIlLEl' FOi lSS3 

Sent free hi those Intere.ted. 

THE SOIENTIFIO AMERICAN SUPPLEMENT i. a sepa
rate and distinct publication from 'rRm SCIENT1FIO AM
ERICAN� but is unJform therewitb in Size, every number 
containing sixteen large pages. THE ScmNTIFIC AIII
ERIOAN SUPPLEMENT Is published weekly, and include. 
a very wide ranl(e of contents. It presents the most ,'e
cent papers by eminent writers in all the principal de
partments of Science and the Useful Arts, embracing 

Biology, Geolol(Y, Mineralogy, Natural History, Geo
graphy, Archreology. Astronomy, Chemistry, ElectriCity, 
Light. Heat, Mechanical Engineering, Steam anll Rail
way Engineering, i\lining, Ship Building, Marine En .. 
glneerlng, Photogrnphy, Techhnolol(Y, Manufacturing 
IndustrIes, Sanitary Engineerinl(, Agriculture, Horti
CUlture, DomestiC Economy, Biography, Medicine, etc. 
A vast amount of fresh Hnd valuable information per
taining to these and allied subjects is given, the whole 
profusely illustrated with engravings. 

Tile most imporfant En!lineerlng Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for the S(lPPI,1<MENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENT II!' IC AM

EHICAN and one copy of the SUPPLEMI£!,;T, both mailed 
for one yellr for $7.00. Address and �emit b y  postal 
order or check, 

r...asonable terms. 
A pamphlet sent free of charge, on application, con

taining full information about Patent. and how to pro
cure them j directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As
Signments, Rejected Cases, Hints on the Sale of Pa
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa
tent Laws, showing the cost and method of securing 
patents in all the prinCipal countries of the world. 

DIUNN & (JO., Sol1cltol'8 01' Patents, 
361 Broadway, New York. 

BRANCH OFFICE.-Comer of F and 7th Streets. 
Washington, D. C. 

b':.�f:d �r.it�s
l''b�'i:l\Slg�urr. :ri�� 

trlct ot Massachustts, ]<·eb. 23, S'l. 
te�s��r��i'is,

e:r'i,eK!r!��'i:'08�� p� 
desist the use, manufacture, or saJe 
of Infringing Cups. as we shall vig
orously pursue aU Infringers. 
The Seibert �IIDder on tnp Clo. 

Oliver Street, Bo.ton, Mass. 

BOGARDUS' PATENT UNIVERSAL ECCEN
. TRIC MIL I.S-For grindinl( Bones Ores, Sand Old 

Crucibles, Fire Clay, Guanos, 011 Caire, Feed, Corn, 
Com and Cob Tobacco Snulf, Sugar, Salts. Roots, 
Spices, Coffee, Cocoanut, l11axseed, ASbestoR

j 
Mica, etc., 

and whatever cannot be ground by other mil s. Also for 

§m'�M:.n!���ls���8 ��stJo:�a��D��g;so�, 
S2s& g. ti 

Rodney Street, Brooklyn, E. D., N. Y� 

JAMES LEFFEL & CO., 
Springfield, Ohio. 

110 I.lbel"ty St., N. Y. City. 

Rubber Stnlnps. Best made. Immense catalogue 
free to agents. G. A. HARPER Mfl(. Co., Cleveland, O. 

cell.U�l �r;",".' 
BALTIMORE 

FIRE-PLACE HEATERS, 
To warm upperand lower rooms. 

'lhe �������s:I�g�t���p£m1cal 
B. C. BIBB &: SON. 

Foundry. Office and Salesroom, 
89AND 41 UGHT STREET, . BaItIDlore, ltId_ �BLElZED SLATB lIIANTELB. 

�SendfoI'Cil'CUb,l'a. 

MU�N & Co •• 361 Broadway, N. V .. 
Publishers SCIENTIFIC AME llICAN. 

'1'0 "'o)'eiu:n Sub.cl'ibe .... -Under the facilities o f  
tl\e Postal Union, the SC1El\'TIFIC AMI<RICAN i s  now sent 
by post direct from New York, with regularity, to 'lui>
sCribers in Great Britain. india, Australia, and all other 

British colonies j to France, Austria, BelgiulD, Germany t 

Kussla, and all other European States; Japan. Ilrazll. 

I Mexico, and all States of Central and South AmerIca. 
: Terms, when sent to foreign countries, Canada excepted, 
, '4, gol:l, for 8CJENTIFIC AM1�RI(,AN. one yearj $9, gold. 

for both SCIENTIFIC AMERICAN ani SIlPPLEMENT for 
one year. This Includes pcstage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, New York. 

AND S�XSTrN"G-- PRINTING INKS. 
MacllinerYI also, i"tationary En.ine., Boilers, and Ventllatinll Fan.. Estimates rrHE" Scientific American" Is prin1.ed with CRAS, 
made and contracts taken for constructing all kinds of Mining Machinery. ENEU o!QHNSON & CO.'S INK. Tenth and'Lom-

:Eo Ao .-zKQa ... QO., .QB..A.1'I'TO_. P A.. liard 8t8. Phil .. :, and 47 Rose St., opp. Duane St .• N. j 

© 1885 SCIENTIFIC AMERICAN, INC 
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