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Palont Rivolod Monarch Rnbb�r B�ltin�. 
:ElmBT Xl.V T23:E �o�x.X). 

Specially adapted for PAPER MILLSI SAWMILLS, and wherever a 
BELT of UNUSUAL STRENGTH is required. 

THE GUTTA PERCHA AND RUBBER MFG. CO. 
NeU' York, Chicago, San Francl8co, Bos'on, DIu •• 

THE KODAK CAMERA 
illakes tOO Inlijtalltaneous 

Pictures by simply pressing a 
button. Anybody Can use it who 
can wind a watch. No focusing. 
No tripod. Rapid Rectilinear 

THE COPYINGPAD.�HOWTO MAKE I and how to UHe i with an engraving. Practical dir�ctions 
how to prepare the gelatine pad. and also the aniline ink 
by which the copies are made; how to apply the written 

����i�J�� ��fiN��;I�oA��i�gA;?§��P��E�:N!itEf6: 

L e n  s . Phot Ograc:hs 
43S. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

be
O���� i�bJ�g;�: an 

v"vl,s.on of Labor 
can finish 

own pictures, or 
send them to the fac
tory to be- finisbed. 

Morocco covered Ca· 
mera, in h a n d s o m e  
s o l e - l e a t h e r  case. 
loaded for 100 pictures, 

see SCI. AM., Sept. 15, '88. 
Prjce, $25.00. Reloading, $2.00. 

The Eastman Dry Plate & Film Co. 
Rochester, N. Y. I 15 Oxford St., London. 

Senajor copy oj Kodak Primer with Kodak Photograph. 

T H E A RMSTRON G MFG. CO . 
BRIDCEPORT, CONN. 

WATER, GAS AND STElll FITTERS' TOOLS. 

Stocks and Djes for Pipe, 801 ts, and Brass Pipe, 
Wrenches, Pipe Vises, Pipe Cutters, etc. 

Catalogues sent free on applicatIOn. 

ICE-BOATS - THEIR CONSTRUCTION 
and management. With working drawings, d(1tai�, and 

�g;s'i\\��iloi�. 
f�\�W!g�h:n

t�g���t���g:��fh:gO�a� 
us 'd on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in SCIENTIFIC AMERIC.AN SUPPLE
lUF.NT. 1. The same number also contains the rules and 
regulat.ions for the formation of ice-boat clubs. the sall .. 
ing and management of ice-boats. Price 10 cents. 

THE MODERN ICE YACHT. - BY 
Geo. W. Polk. ./t.. new and val uable paper. containing 
full practical directions and specifications fo r the con
struction of the fastest and best kinds of Ice Yachts of 
the-latest, most approved forms. Illustrated wit.h en
gravings drawn to scale. showing the form. position, 
and arrangement of all the parts. Contained in SCIEN
"IFIC AMERICAN SUPPLEMENT, No. 624. Price 10 
ceuts. To be had at this office and of all newsdealers. 

STEEL BALLS. 
For Anti.F.·iction Bearings, of 
Best Cast Steel. Hardened, 
Ground, and Burnished, from 3-16 in. to 2 in. diameter. 

In quality and density of metal, 
in un1formity of temper, Hnd in ac
curacy and nicety of finish warrant
ed unequaled. or Samples ana prices on applica
tion. 

Rolllng·Machlne Co.,FIt.hburg,Ma ... 
LIMITING NUMBERS OF TEETH IN 
Gear Wheels.-A valuable paper by George B. Grant 
treating of the di1ferent methods of determining the 
limiting numbers of teeth in gear wheels when slLall 

r������g�a'i;1� ��l�::�yst'!:� ct����a�_�h����ban��i�Ye 
volute system. Unreversible teeth. With 11 figures. 
Contained in the SCIENTIFIC AMERICAN SUPPLEM1�NT. 
No. 59�. Price 10 cents. To be hadat this office and 
from all newsdealers. 

I CHARDS OIL ENGINE 
The �nfest, Most Economicnl, and 

ltlost Convenient Enlrille. No Boiler, 
�g s��:. Y�s���1c�? y}ghrn:i�e�:.nf�� 
next t� 0 Attendance. Started instant-

1 ith a matCh. Speed and fuel com
p etely regulated by the governor. 
A� expense ceases when the en£ine 
stfiAvef�GH

p1)��:l' HJ.: , 80le Manufacturers� 
Binghamton, N. Y., U.�. A .  

AIR, PURIFICATION OF. - BY D. 
Prince, M.D. A n  experimental study in relation t o  the 
removal from the air of the dust or particn 1 ate material. 

r�Flc�fg�s
t�i����:.celifl��rrit�6��' ��N�Y�;d ��dsg;��� 

TIF'IC AMERICAN SUPPLEMENT, No. 369. Price 10 
cents. To be had at this office and from all newsdealers. 

ERIE ENGINE WORKS 
CLEVELAND 8< HARDWICK, 

WALNUT STRE€T, ER I E.PA 
STATIONARY, PORTABLE , SEM\
PORTABLE ,COM9INEO,AGRIC U L T URAL 
E: N GIN E S. ST ATIONARY, PORT
ABLE ,VERTICAL BOILERS. 

PATENTS. 
JIIESSRS. MUNN & co., in connection with the publi

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

in this line ot bUSIness they have had !CYrly-01te years experience. and now nave 'Un equaled facilities for the 
preparH.tlOn of Patent Drawin£s. SpeCifications, and the 
prosecution of A pplication� for Patents in the United 
�tlltes, Canada. and 1foreign Countries. Messrs Munn &; 
Co. also att.end to the preparation of Caveats. Copyrights 
for Books. I.JabtHS, ltei8Sues. A ssi£nments. and Reports 
on Infrin£ements of Patents. All business intrusted to 
them is done with �pecial care and promptness. on very 
re&80nable terms 

A pamphlet sent free of charge, on applicatlOn. con
tainiIlll full information about Patents and how to prO" 
cure them; directions concernin£ Labels, Copyrights, 
Designs. Patents. Appeals. RniBBues. Infringements, As
signments, Rejected Cases. Tlints on the Sale of Pa
tenta, ete. 

We also send, free oj charge. a SynopSIS of Foreign Pa
tent Laws, showing the CORt and method of securill2 
patents in all the prinCipal countries of the world. 

Barnes' Foot-Power Machinery 
��:����� °lt��g�c:;! ��og:tl 
erioil' its capacity and the accuracy of 
your No.4 Lathe. [ do not see how it 
can be produced at such low CQst. The 
velocipede foot-power is simply ele .. 
gant. I can turn steadily for a whole 
day, and at night feel as little tired 
as if I had been walkinJ{ around." 
Descriptive Price List Free. 

W. F. & JOHN BARNES CO, 
1999 RUBY ST .• Rockford. lll. 

INVENTORS and others desirln�new articles manufac .. 
tured and �Dtro.duced. address P. O. Box 86, Cleveland, O. 

GLACIAL EPOCHS 'AND THEIR PE-
rlodicity.-By Adolphe d'Assier. A presentation of the 
con8iderationsthat tend to establish the fllct that the 
progressive coolin£ of the earth must, in the course of 
ages, have produced circumpolar glaciers, and that the 
periodic and alt ernate return of these in the two hemi .. 

:::f���t;�::l\ie�po
n:.e8��ai�!� [:��I��1�I�f���:: 

ICAN SUPPLEMENT, NOS. 631 and 632. Price 10 cents 
each. To be had at this office and trom all newsdealers. 

WORKING MO DELS And I1lxperlmental 
Machinery. metal 

or wood, made to order by MASON & RAUCH. successors 
to J. I!'. Werner, 62 Centre Street, New York. 

TELESCOPIC OHJ.h:OTlVES AND MIR-
rors. 1'heir preparation and testin£.-By H. Grubb,F. R. S. An interesting description of the processes now 
employed in the construction of telescopic objectives. 
prefaced with a short history of the manufacture of 
glass. Contained in I'C[EXTTFIO AMERICAN SUPPLE
M"NTS. Nos. ii4S and 549. Price, 10cents each. To be 
obtaIned at this office or from any newsdealer. 

HARRISON CONVEYOR! 
Ha!':lling6rain, Coal, Sand, Clay, Tall Buk, Cinders, Ores, Seeds,&'c. 
���i.1 BORDEN, SELLECK & CO"�Ma��M:"'8,}Chicago, IlL 

26% SAVING 
T�E :DII:�OK.EY .A.UTO:DII:.A.T:l:O S:E»�NK.x..B:El. 

Thermostatic Fire AI m operated by Electricity. 
6

T
OO d Positive in Its action. Easily tested. \'0 attendance required. J£ndorsed by Under .. 

7" writers. Th e J. C. Mackey Vo •• 76-80 So. Water Stu Syracuse, N. Y., U. S. A. 

H. W. JOHNS' 
.-S.JloltS=r-e61< 

FIRE·PROOF, NON·CONDUCTING 

OO'VERINGS 
FOA FURNACES, HOT"'A1R PIPE9, ETC. 

... 33 PER CENT. OF FUEL SAVEEl ...... 
DESCRIPTIVE PRICE LIST, FREE BY MAIL. 

H. W. JOHNS MANUFACTURINC CO, 
SOLE MANUFACTURERS. 

ASBEaTOS ROOFING, BUILDING FELT, ETC. 
SECTIONAL PIPE" BOILER COVERINGS, STEAM PACKINGS, ETC. 

LIQUID PAINTS, FIRE-PROOF PAINTS. COATINGS, ETC. 

87 MAIDEN LANE, NEW YORK. 
CHICAGO. PHILADELPHIA. LONDON. 

THE AMERl�AH »ELL TELErR�HB ��. 
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'ttnown 
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 consequenceti 
thereof. and liable to suit thE-refor. 

OTlO GAS ENGINES. 
Over 25,OOU Sold. 

Horizontal .••••. Otto .... Gas Engines. 
Vertical . . . . • . . . .  Otto .... Ga8 Engines. 
Twin Cylinder •. Otto .... Gas Engines. 
Combined ....... Otto .. { �:J ���:.B 
Combined ....... Otto .. � �:dB;ff!r;;gs 

OTTO GAS ENGINE WORKS, 
CHICAGO, PHILADELPHIA. 
New York Aaency, 

IS Ve�ey Street. 

TELESCOPES Spectacle., Baromet ..... Photographic Outjit8f Of" 
Amateurs� ... �tern Slws. Field Glas8t!ll. Micro8copes, ftc. W. H. w ALllltolLEY & CO., Philadelphia. Pa. mus. price list free. Send for Special Bargain Luts. 

NAVAL ARCHITECTURE.-AN IN-
teresting review. by Mr. R. Duncan, of the progress 
that has been made in this branch of science during 
the last fifty years. Contained in SCIENTIFIC AMERI
CAl\" SUPPLEMENT, No. 589. Price 10 cents. To be 
had at this office and from 811 newsdealers. 

OIL ENGINES. 
Ifor Printers, Steam Yachts, 

Pnua�E!�g�:�g�e:��i�a� O��� 
ters, Mechanics. 1 to 8 �. P. 
t'uel. Kerosene. :No dust. 
Automatic in fuel and water 
8upply. Illustrated Cata
logue free. See illnstrated 
notice in Sci. Am. Aug. 4,1888. 

ENGINE CO. 

ESTABLISHED HALF A CENTURY. 

UARVIN'S J" F'lRE &.BURGlAR 

SA�E:S 
�AVE �JEt4;U:rPaaVEMEN1S 
hOT rOUND It-{ . !\AAKEII:! . OTHER "l: � 
THAT Will WELL REPAY AN 
LNVESTIGATION 
BY,TItO!iEO��I�� TO S.ECURt 
THE BE,SrSAFE 

MARVINSAF£ CD. 
NEW YORK, PHILADELPHIA, 

LONDON. ENCLAND. 

ALLE- _I...� '/ CASTINGS FF\� Sf'ECIA\rRNS 
� DEVLIN Y. co!. fiNE TINNING JAPA -N P.A1_ ", 

� , cc_-- AS AND FINE GRAY IRON ALSO STEEL 

A� OIl � FINI SH ING NING -c..... THoM LEHIGH AVE IX AMERICAN ST PHllA L A� 

PIPE COVER INGS 
Made entirely of A�BESTOS. 

Absolutely Fire Proof. 

[DECEMBER 8, 1888. 

SYRA���[ M�ll[��lt m�� W��KS 
W B BUfiNS PROpH 

VELOCITY OF ICE BOATS. A COLLEC. 
tiun of interesting letters to the editor of the SCIENTIFIC 
AMERICAN on the question of the speed ofice boats, de. 
monstrating how and why it is that these craft BaU 
faster than the wind which propels them. Dlustrateil 
with 10 explanatory diagrams. Contained in SCIENTIFIO 
AMERICAN SUPPLEMENT. No. 214. Price 10 cents. To 
be had at this Office and from all neWSdealers. 

AUTOMATIC CUT OFF ENGINES.t't�\'��i� f¥1ANUFACTUREO UPON SCIENTlIj,CAND PRACTICAL PRINCiPlES BALL ENGINE Co ERIE PA 

QUARANTINE tH'STEM OF LOUISI
�f�'i;�e�g���r:c�i��.· Dw ft�����i���f (���l���J>1� 
SCIE.NTIFIC AMERICAN SUPPLEMENT. No. 627. Price 10 
cents. To be had at this office and from all newsdealers 

Shepard's New $60 Screw· Cutting Foot Lathe 
Foot and Power Lathes, Drill 

Presses, Scroll Saw A t t a ch. 
]Le nts, Chucks. Mandrels. TWist 
D�\�h�o�� ��I!y.

ersi:\Y;es on 
payment. 

l5end for catalogue of Outfits 
for Amateurs or A rtisans. 
Address H. L. �H";PARD, 

� AGEN� .. ����;\I�!III· 134 East 2d �treet, � U. Cincinnati, Ohio. 

LEAD SMELTING.-A FULL DESCRlP-
tion of the Lewis Bartlett process, by William Ramsay; 
illustrated with 9 engravings. Contained in SClENTIFIC 
AMERICAN SUPPLEMENT, No. :>93. Price 10 cents. 
To be had at this office and from all newsdealers. 

T:S::: E 

J titntifit �mttitau 
ESTABLISHED lS46. 

The Most Popular Scientific Paper lu the World. 

This widely clrcnlated and splendidly Illustrated 
paper is published weekly. Every number contains six
teen pages of useful infoImation and a large number of 
original engravings of new inventions and discoveries. 
representing Engineering Works, Steam Alachinery, 
New Inventions. Novelties in MechaniCS, Manufactures, 
Chemlstry,l!:lectricity, Telegraphy. Photography, Archi
tecture, A griculture. Horticulture, Natural TIistory, etc. 
Complete List of Patents each week. 

Te"IDs of Snb8crlption.-One copy of the SCIEN". 
TIFIC A:'IIERICAN will be sent for one lJeaT-52 numbers
postage prepaid. to any subSCriber in the United States 
or Canada, on receipt of tl ... ee dollnn by the pub-
lishers i six months, $1.50; three months, $1.00. 

Clubs.-Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order. Draft, ot 
Express Money Order. Monf!Y carefully placed inside 
of envelopes� securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender'. risk. Ad' 
dress all letters and make al l orders, drafts. etc., pay .. 
able to 

�UNN & CO •• 

361 Broadway, New York. 
• 

T23:E 

Scientific American Supplement. 
This is a separate and distinct publlcatlon from 

THE SCIENTIFIO AMERICAN. but is uniform therewitb 
in size. every number containing sixteen large pages full 
of engravings. many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SClltNTIFIC AJ\Il!:RICAN SUPPLKMItNT is published 
weekly, and include� a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinCipal departments of Science and the 
Useful Arts, embraCing Biology, Geology, Mineralogy, 
Natural History, Geography, Archreology. Astronomy, 
Chemistry, ElectriCity, Light. Heat, Mechanical Engi. 
neering, Steam and Railway Engineering, Mining, 
Ship BUilding, Marine Engineering, Photography, 
Technology, Manufacturing lndustries, Sanitary En� 
gineerin£. Agriculture. Horticulture, DomestIC Econo
my, Biography, Medicine, etc. A vast am(ntnt of fresh 
and valuable information obtainable in no other pub
lication. 

The most impMtant Engineering Works, MechanisDls, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price tor the SUPPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM. 
ERICAN and one copy of the SUPPLEMIJ:NT, both mailed 
for une year for $7.00. Single copies 10 cents. Address 
and remit by postal order. expresH money order, or check� 

llIUNN & Co., 3 61 Broadway, N. Y., 
Publishers SCIENTIFIO AMEItlCAN. 

• 

Building Edition. 
THE SCIENTIFIC AMERICAN ARCIDTECTS' AND 

BUILDERS' EDITION is issned monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two h undred ordinary book pages i forming a 
large and splendid Magazine of' A.·chitecture, rich
ly adorned with elegant plates in colors, and with other 
fine engrayings i illustrating the most interesting ex
amples of modern Architectural Construction and 
allied subjects. 

A special featUre is the presentation in each number 
of a variety of the latest and best plans for private resi
dence�� City and country. including thO$e of very mod
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans. Specifications, Sheets of Details., Estimates, etc. 

The elegance and cheapness of this magnlficent work 
have won for it the J,n.·ll"est Ci .. cnlation of any 
Archnecrnral publication in the world. Sold by al 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

BlINN &: CO., Solicitor. of Pa.enu, 
361 Broadway, New York. BRAIDED P AtJKING, MILL BOARD, SHEATHING, tJEIIENT, FIBRE AND SPEtJIALTlES. PRINTING INKS. 
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