
350 

Inalde Pltll'e, en,ch h'le1'tlt", • • •  '3 cents aline. 
Baclt ·1'lI.II'e, elloh in8el'ticIlI • •  - Sl.UU aline. 

(A bout eight words to a line,) 
/r,ngravings may head advertisements at the same rote per line, by meatmrerr.mt, as the letter:presh. AdvertimnentB must btl received at publication o.fJWe as early 

a8 Thursday rfW7'ning to uppear in next i8SUe'. 

It W.'dOHNS'6 
�-SAB'£<S=rO-S1C 
Roo:fing, Building Felt, 

Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements. Etc. 

, Samples and Descriptive Price Lists Free. I 
H. W. JOHNS M'F'G CO., 87 MAIDEN LANE, N. Y. , 

175 Randolph St., Chicago I 170 N. 4th St., Philadelphia. 

ICE-BOATS - THEIR CONSTRUCTION 
and management. With working drawings detai .. , and 
directions in full. Four engravings. sbowin!, mode of 
construction. Views of the two fastest Ice-salling boats 
nsed on the Hudson river In winter. By H. A. Horsrall, 
M.E. Contained In SCIF.NTIFIC AMEHICAN SUPPLE
MENT,1. The same number also contains the rules and 
regulat.lons for tbe formation of Ice-boat clubs, the sallIng and management of ice-boats. Price 10 cents. 

EVAPORATING FRUIT 
FUn treatise on Improved 
methods, yields, profi��rices 
and generiIJ. statistics. "REE. AMERICAN MAN'F'G CO. 

P. O. BOX R. WAYliESBORO, PA. 

'citutific jtUtritau. 
RUBBER ,BEL TINO, PACKINO, 'HOSE, 

.AlID ALL OT:wm KINDS OF 

Fl. u:e::BE.R. G-OODS, 
FOR 

MECHANICAL AND MANUFACTURING PURPOSES. 
The Laraest and Most· Extensive Manufacturers in America. 

THE aUTTA PERCHA AND RUBBER MFa. CO� 
New York. Chlcaao, San Francisco, Toronto. 

NEW YORK BEL TINC AND PACKINC COMP'Y. 
The Oldest and J,ar"est Manufaeturers of the Orlalnal 

SOLZD "V'C"LOANZTE 
E:;r.n.ery �l:l.eels. 

All other kinds Imitations and Inferior. Our name Is stamped In full upon all our 
standard BELTING, l' ACKING, and HOi!'!E. Address 
N::EI"v\T YO EX EELTJ:NG &; l?.A.CXJ:NG CO. 

WRl'ehouse: 15 Park Row, opp. Astor House, New York. 
Branches: 008 (''hestnut St., Phila., 167 Lake St., Chicago, 52 Summer St., Boston. 

ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIO AMERICAN Sup
PLEMENT, 39. Price 10 cents. To be had at this ofiice 
and of all newsdealers. 

ELECTRIC I,EATHER BELTING tbe 
best and most reliable Belt ever 

s6HiEREN & 60., 47 ���;;'d���!t, ��e
Y��k ?nt�rtIi 

Street, Phlladelpbia; 86 Federal Street, Boston. 

ALL£ - - E: " CASTINGS FR,t!M SPECIAL ERN, 
� . --- - -ABl AND FINE GRAY IRON Al �o STEEL 

DEVLIN Y. CO ' fl"E TINNING IAPA pfllT • 
I AS l)j: � FINISH IN", • NNING :-1 "1'"' "THOr.! LEHIGH (WE l< AMERICAN ,T PHILA ,_AN[)_' 

THE OURTIS 
RETURN 

STE.A.::tv.!: TEAl? 
For returning steam condensed un ... 
der pressure automatically into the 
bOiler, whether taken from above or 
below the boiJer lever, without loss 
IIr waste. Manufactured by 

..... THE CURTIS REGULATOR CO., 
BOS10N, MASS. 

Send for Circular No. 19. 

[NOVEMBER 28, 1885. 
Andrews' Office a Bant nests 

Tbe finest work I n the U. S.; kiln 
dried lumber. All work guaranteed . 
OPERA CHAIRS, School Desks, Globes. 

A.H.Andrews&�o·l�6B'!:�:t��!�: 

WATCHMAN'S IMPROVED 
TIME DETEOTOR 

WITH SAFETY LOCB: ATTACHMENT, ' 
Patented 1875, 1876, 
18¥h:Pns�m�i 
Is supplied with 12 
keys. Invaluable 
for all concern8 
employing watch
men. It contains 
all modern im .. 

fsr����i�t:;iO:�� 
�lf\'l.�t��tij!l 
�rw��i �gp�i!�: 

��� a���l��rin.a:�:n?�r M'§�!°lor
th

c�r�.s�� ��mi�eb� 
�?X

I�1�AU8ER, 21� Brol\dway:, New YOl·k. 

Spectacles, BaTfYTI1.fUrs, OPERA aLASSES Micr08copes. Tel •• copes, 

Thermometers, Photo aphic OUtfits fM Am.ot.,.,.., 
W. 1I. W A I,MIS"Wv & CO. successors to R. & J. 

Beck, Philadelphia. Illus. Price List free to any address. 

THrAMEnI�AN �ELL TELEPH�NE ��. 
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 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. 

ICE. REFRIGERATING and Ventilating Machines· l""bll.J,e,l Weekly, t8.1:0 .. Te"rl tl.60 SIx MenLIuI. 

THE RAILWAY BlJILDER. A HAND
book for Estimating the Probable cost of American 
Railway Construction and Equipment. By William J. 
riI�0��un9t��c��r.g���· fo��st��::,'{; $ln 

T'm: i!o:,':."t;;� 
vt>luable book for railroad men. Address MUNN & CO., 
861 Broadway, New York. 

I EE.A.DLEY'S 
Upright CUShioned 

Helve Hammer 
Combines all the best elements es

sential in a fir;" t-class hammer. 
BRADLEY & CO., 

8yraeulIe, N. Y., U. 8. A. 

A. H. ABBOTT & CO. 
50 Madison St., Chicago, 

Jmpor\erll ot.nd Dealers In 

MITHEMITlgAL 
INSTRUMENTS, 

Drawing Materials, 
lor Arobitects; Engineers, Artists, Schools, Eto. 

Drawing a.nd Tracing Papers, 
Colora, 'l' Squares, Rules. Blue Process Papers, Draftlna 8oalea, 'l'ape Measures. etc. 

'WVlI/It • .&. Ja..&��r .. 
.·'ovl.le .... e. n.11 (I·urk St.) Sixminutea'walkWetltirom8tatlon. 

Ch'ill'lnal and Un Iy Jlullcle,' of Ihe 
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 .I.W. Hili, M.E. Prlce ' I .2S. 
1IBBT101I mm PAPBB. 

PATEN'TS. 
MESSRS. MUNN & CO., In connectlou with the publi

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

In this Hne of business t.hey have had fffrly years' w
pel'lence, and now have unequaled faciHUe8 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 Patents. All business Intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of cbarge, on application, con
taining full Information about Patents and /low to pro

SHAFTING, 
Jarmans Patent. YORK 
MFG. CO., York, Po.. 

PULLEYS. 
;to . 

HANGERS. 
" . .  

,.P�t;. Stiee1 Sb.aftii.:n.g. 
ATENT FRIOTION CLUTOH. FrIction Clutch. 

Internal Clamp Couplings. 
Send for Dlustrated CIrcular and discount sheet. 

Friction Clutch. A. & F. BROWN, 43 PARK PLACE, NEW YORK, 

ERICSSON'S 
NEW CALORIC 

PUMPING ENGINE, 
FOB 

Ilwelllogs &. (loontry Seats 

�����! ft:�fu�1� s!�i 
Delamater Iron Works, 

c. H. Delamater & Co., 
Proprietors, 

16 Co,·tlandt 8tt'eet, 
New York, U. S. A" 

u� )CARY&MOEN�·1 
-STEEL WIRE OFl-y OESCRIPTION @re' • 
234 W 29 ST. EVER & STEEL SPRINGS. Nt�!YUROTY 

:J:.... 0 N"D 0 1'1"! 
MANUFACTURERS OF 

Yankee Notions and American Novelties 
Are respectfully requested to forward PrIce Lists 

and Catalogues to 
DAUS & C O.. . 

3S Queen Victoria St., London, E. C., England. 
Andc at Port Ellz.abeth South Africa. 

, " " " "  , 

IIT·ICAI PRENu�t!o!!.. 
• USB'way,N.Y. 

Microscopes, Telesoo� Catalogne Free. =�=����:G I ODS Barometers, Tnermome-
ra, {)omp:asses, Batteries Drawing, Dairy and other 8ci6ntiJio �nBtnImefIt& 

~ 
PATENT . 

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

. JAMES C. HAND & 00. 
614 and 616 Market St., Philadelphia, Pa. 

ICE-H OUS E AND REFRIGERATOR. 
Dlreotions and Dimension. for construction, with one 
illustration of cold house for J)r0servlng fruit from 
season to season. The air Is kept dry and pure through
out the year at a temperature of from 34' to 86'. Con
tained in SC'IENTIFIC AMERICAN SUPPLEMENT No. 116. 
PrIce 10 cents. '1'0 be bad at this ofiioe and of all new .. 
dealers. 

Leffel Water Wheels, 
. With Important Improvements. 

11,000 IN SUCCESSFUL OPERATION. 
FlNll liTlIW 1'4I1PHLE'r FOB 1886 

Sent free to those Interested. 

JAKES LEFFEL k CO., 
Sprlnlrlield, Ohio. 

110 Uberty St., N. Y. City. 

VELOCITY OF ICE BOATS. A COLLEC. 
tlott.of interesting let�iotheildltor oftbe SOIEN.rIFIC A.fiRI:(lAN on the ql1e!1tlOd:fotthe sooed of Ice boats, de. 
mon8tmlng how and why1t is that these craft sail 
taster � the wind which propels them. Dlustrated 
witb 10 explanatory diagrams. Contained In SCIENTIFIO 
AMERICAN SUPP LEMENT, No. 214. Price 10 cents. '1'0 
be had at this ofiice and from all newsdealers. 

� 
� 

BLAKE'S IMPROVED PIPE HANGER. 
IT IS THE CHEAPEST AND BEST HANGER 

IN THE !lJ:ARKET. 
It saves many expensive Blacksmiths' Jobs. Can be attached to pipe when In position. Expansion always 

provided for. Cheap because it is simple. Pitch lines of mains easily obtained. No troublesome screws to adjust. 

::eBOS •• 

cure them; directions cobcening Labels, Copyrights, '11 JOHN s'l'REET NEW YORK. "'9 KIJ,BY STREET, BOSTON. 
Designs, Patents, Appeals, ReissueB, Infringements, As-------------------------------------------:�'::.:�!�' Rejected Cases, JJlnts on the Sale of Pa- Aluminum Bronze, Aluminum Silver, Aluminum Brass, 

We also send, free of charge, a SynOpsis of Foreign Pa- AND 
tent Laws,showlng the cost and method of securing ..:::::!I! ...... . ... .--.. ,....... ..... ,. �� ,....... ..... ,.�� 
patents In all the principal countries of the world. � � ........ � "-'" '-" � � � � '-" � � ��. 

ltITTNN &: CO,., Solicitor. of Paten", furnished IB fagots and CastlDgs. Bods and Wire Made to Order. We have no Sheet Metal. 
861 Broadway, New York. 

I
' Our Malleable Castings can be made of over 100,000 pf)unds tensile str(ml/:tb, with extraordinary power to With

. 

-
BRA*H OFFIClIlS.-No. 622 and 624 F Street, Pa- ��and corrosive Infiuences, and unrivaled beauty of color. Bend for pamph1et. 

c\flc Building, near 7th Street, Wasbington, D. C. tHE COWLES ELECTRIC SMELTING AND ALUJlINUll CO., CLEVELAND, O. 

Tills unrivaled periodIcal, now in Its rOl'ty.fil·st year, 
continues to maintain Its 101gb reputation for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publicat.lon. 

lll.very num ber contains sixteen large pages, beautifully 
printed, elegantly Illustrated; It presents In popular 
style a deacrtptive recQrd -of the" moat nove1 ' ...... � ;,ti.ng, 
and important advances in Science, Art&� .... JJ. .... Manufac-
tures. It shows the progress of the World In respect to 
New Discoveries and Improvements, embractng Machin
ery, Mecbanical Works, Engineering In all branches, 
Chemislry, Metallurgy, Electricity, LIght, Heat, Archi
tecture, Domestic Economy, Agriculture, Naturul His
tory, etc. It abounds with fresh and Interesting subjects 
for disCUSSion, thonght, or experiment; furnishes hun
dreds of useful suggestions for business. It promotes 
Industry, Progress. Tbrift; and Intelligence In every 
community where It circulates. 

The SCIENTIFIC AMERICAN should bave a place in 
every Dwelling, Sbop, Ofiice, School, or Ubrary. WorK
men, Foremen, Engineers, Superintendenta, Dlrecto1'&, 
Presidents, Officials, Mercha.nts, Farmers, Teachers, 
Lawyers, Pbyslcians, Clergymen, people In every wulk 
and profession In life, will derive benefit from a regular 
read In!' of TH� SCIENTIFIC AMERICAN. 

Terms for tbe United States and Canada, $8.20 a year; 
$1.00 siX months. Specimen copies free. Remit by 
Postal Order or Check. 

MUNN & CO .. Publl�hel's, 
361 Broadway, New York. 

'X':E3[ :iii 

Scientific American Supplement. 
THE SCIENTIFIO AMERICAN SUPPLEMENT Is a sepa

rate Ilnd distinct publication from 'I'HI< SCIEl'\TIFIO AM
ERICAN, but Is unIform therewith In size, every number 
containing sixteen large pages. THE SCIICNTIFIC AM
ERICAN SUPPLIOMENT Is published weekly, and includes 
a.very wide ran!(e of contents. It presents tbe most re
cent papers by eminent writers in all the prlnJlpal de
partments of Science and the Us� A",�, 'lJllbracing 
Biology, Geology, Mineralogy. Natural History, Geo
graphy, A rcbreology. Astronomy, Chemistry, ElectriCity, 
Light. Heat, Mechanical Engineering, Steam and Rail
way Engineering, Mining, Sblp BUilding, Marine En
gineering, Photograpby, TecbhnOlogy, Manufacturing 
Industrie., Sanitary Engineering, Agriculture, Horti_ 
culture, 1>0lllestl6 Economy, .Biograpby, Medicine, etc. 
A vast amount of fresh and valuable information' per
tt>lnlng to these and allied subjects Is given, the whole 
profusely illustrated witb engravings. 

The most important EntJineering WorkB, Mechanisms. 
and Manufactures at home and abroad are represented 
and described In the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year; or one copy of the SCIENTtFIC AM
ERICAN and one copy of the SUPPLEMENT. both mailed 
for oue year for $7.00. Address and remit by postal 
order or cbeck, 

lllUNN & Co .. 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMERICAN. 

To FO"eill'lI 8I1bsCl'lbel's.-Under the facilities of 
the Postal Union. the SCIENTIFIC AMERICAN Is now sent 
by post direct from New York, with regularity, to sub
scribers In Great Britain. India, Australia, and ail other 
British colonies; to France, Austria, BelgIum, Germany. 
Russia, and all other European States; Japan, Brazil, 
MeXiCO, and all States of Central and South Amerlr.a. 
Terms, when sent to foreign countries, Canada excepted, 
$4, go1:l, for SCIENTIFIC AMERICAN, one year; $9, gold. 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This Includes postage, whleb we pay. Remit 
by postal order or draft to order of 

MUNN & CO� 861 Broadway, New York. 

PRINTING INKS. 'rHE "Scientific American" Is printed with CHAS· ENEU JOHNSON & 00. 's INK. Tent.h and Lam bard St.. Phila .. and 47 Rose Ilt., opp. DlI&Jle St., N. Y. 
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