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STEREOPTICONS.' 
Our Petroleum Lanterns have the 
finest lenses and the lamps are un· 
�ivaled for powerful white light. 
Choice collection ofviewB 
colored and plain. 

Send for Catalogue to 

Q�I�A�E,!�qp· 
9!J4 Chestnut Street. 

VELOCITY OF ICE BOATS. A COLLEC· 
tion of interesting letters to the editor of the SCIENTIFIC AMERICAN on the qnestlon of the speed of ice boats, de. monstrating how and why it is that these craft sail faster than the wind which propels them. lllnstrated 
with 10 explanatory diagrams. Contained in SCIENTIFIC 
AMERICAN SUPPLE MENT, No. 214. Price 10 cents. TQ be had at this office and from all newsdealers. -

FmEAND WATER-PROOF BUILDING l'mlr, 
FIRE-PROOF PAINTS, STEll[ PAOxmGS, BoILER 

COVERINGS, ETC!. 
Samples and descriptivePrlceLlstfree by mail, 

B. W. JOHNS U'F'G Co., 87 UAIDEN LANE, N. , i 
cmCAGO. PHlLADELPIDA. LONDON. 

F IRE.-A LECl'UREBY J. C. HOADLEY, 

141 PATENT 
.. JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. pressnre. Send for Lists. 
HAND, BURR & CO. . .  614 and 616 Market St., Philadelphia. Pa. 

GOLD MEDAL, PARIS, 1878. 
BAKER'S 

Bro8kfast COCOR. 
Warranted absolutely PUl'8 

Cocoa, from which the excess of 
011 bas been removed. It has three 
times the I/trength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and Is therefore far more economi
cal, costing le88 than one cent a 
cup. It Is delicious, nonrishlng, 
strengthening, easily digested, and 
admirably adapted for Invalids as 

as for persons !n health. 
Sold by Grocers everywhere. 

W. BAKER & CO'I Dorchester, Mass. 
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FRICTION PULLEYS CLUTCHES and ELEVATORS 
PItOVIUENCE, It. I. 

DRAIN AGE OF PLANTATIONS.-A PA-
per by D. J. Yeo describing an inexpensive and efficient 
metbod  of dralnlng ground in sites that are to be planted witb trees. With one engraving showing plan of 
dralnRge. Contained in SCIENTIFIC AMERIOAN Sup
PLEMENT, No. il41. Prlce 10 cents. To be had at this 
office and from all newsdealers. 
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"ACME" 
Antomatie Safety Engine. 

1, 2, anti 4 horse power. Always rmdy. No engineer. No dirt. No noise. Cheap, reliable, economical 
Rochester Machine Tool Works, 

Rochester, New York. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for constrnction. Four engravings. Contained in SCIENTIFIC AMERICAN SUP
PLEMENT,119. Price 10 cents. To be had at this office 
and of all newsdealers. 
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10 cents. Also to be had of newsdeaJers in all parts of 
the country. 

VVD/l[_ .A.. �.e.��][s. 
.·ro'Vldent"t". U. l.(Pur}.. 8t.) Sixminutes'walkWestfromatation. 

Original anti Only Uuiltler 01 the 
HARRIS-CORLISS ENelHE 
With Harris' Pat. Improvements, from 10 to 1,000 H. P 
Send for copy Engineer'S and Steam User'" 

Manual. By .I. W. Hili, M.E. PrlceSI.21i. 
lIIIli:NTION 'IBIS l' A1'li:H. 

THE CO PYING P A D.-HOWTO MAKE 
and how to u�e; with an engraving. Practical directions 
how to prepare the gelatine pad. and also the aniline ink by which tbe COKies are made i how to apply the written 
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43S. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the conntry. 

PATENTS. 
MESSRS. MUNN & CO., in connection with the pnbll

cat10n of the SCIENTIFIC AMERICAN, continue to ex
amine Improvements, and to act as Solicitors uf Patents 
for Inventors. 

In this line of bnsiness t.hey have had j artll ooe vea"" 
experience, and now have unequaled facilities for the 
preparatIOn of Patent Drawings, SpeCifications, and the 
prosecntion of ApplicatiOns for Patents in the United 
States, Canada, and Foreign Countries. Messrs Mnnn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissnes. Assignments, and Reports 
on Infringements of Patents. All bnsiness intrnsted to 
them is done with special care and promptness, on very 
reasonable terms 
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cure them j directions concerning Labels, Copyrights, 
!::Si��t�,a��;:c�NP���es�'ffi�t�so�ni�::��i�n;t �:; tents, etc. 

We also send, Jree of charge, a SynopSIS of Foreign P .... tent Laws, showing the co.t and method of securing 
patents in all the prinCipal conntries of the world. 

CLARK'S NOISELESS RUBBER WHEELS 
No more Splintered Floors. 

Different Styles. CataloBue Free. 
GEn. P. CI,ARK,

Truss Boop Drhing. 

Windsor J,ock.., Ct. 

AND 
STAVE MACHINERY. 

Over 50 varieties manu. 
factured bJ' 

E. " B. Holmes, 
BUFFALO, N. Y. 

ESTABLISHED HALF A CENTURY. 

DAJJY.nI'S J,JrIRE &BURGLAR 

SA�E:S 
�AVE MA�JEN���aVEMEN1S 
NCT rOUND It-I. . tVlAKES OTHER OW\; 

THAT Will WELL RE:PAY Atl 
INVESTIGATION 
I3y,Tt\OSEo��I�e TO SECUFt� 
THE BEST-SAFf 

MARVINSAF£ co. 
NEW YORK, PHILADELPHIA, 

LONDON. ENCLAND. 

THE SEVERN TUNNEL.- A FULL DE-
scription of this great and dilHcult piece of engineering, and uf the means employed to carry It ont to a snccessful termination. Illustrated with one plate. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT. No. 1i39. 
Price 10 cents. To behad  at this o1D.ce ann from all newsdealers. 
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Jt,1sim.pGrtaDtto�S that you mention this paper. 

Use the JENKINS STANDARD PACKING in the worst 
jOint yon have, and if, after following directiQI'Ul, it is not 
what we claim, WE WILl, REFUND THE MONEY. 

Our "Trade Mark" is stamped on every sheet. None 
genuine nnless so stamped. ITSend for Price List. 

"'E:N'�XN'S :B:E'l.C>S_. 
"I John Street. N. Y. 79 Kilby Street, Boston. 

13 PIa. Fourth i!;t1'eet, Phila. 

INTERNATIONAL INSTITUTE FOR 
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Barnes' Foot-Power lIIatlhlnery. 
,)omplete ontfits for Actual Worksnop 
Business. Read what a customer says: 
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not see how it can be produced at such low cost. The velocipede foot-power 
��i��fu��egrt. a�dC!r ::::t S}�:ri�� little tired as if I had been walking 
w::.�!1;;t :Rr�������&5���bU:R;�� 
Co. Address 1999Mam St .. Rockford, HI. 

THE HYDRAULIC COLLIS ION BUF-
ter.-Descrlptlon of a system of bnifers devised by Mr. 
��s 
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���'� fignres_ Contatned In ScIENTIFIC AMERICAN RnpPT,E

ME"T, No. 1i39. Price 10 cents. To be had at this office 
and from all newsdealers. 

PATENT RIVETED MONARCH RUBBER BELTING. 
Bes1: 1.:0. "the �or1d.. 

Specially adapted Cor PAPER MILLS, SA W MILLS, and 

TH� AMEnI�AN �m.L TELErH�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. 

PULLEY'S. 
Order from our "Special List." 

THE JOHN T. NOYE MPG. CO., 
:aUFF.A.:LoO, :LV. Y. 
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The lIIost Popnlar StllentUltl Paper in the World. 

Only $3.00 a Year, includinll' Postage. Weeldy. 
l)� Nnmbers It Year. 

This widely circulated and splendidly lllnstrated 
paper Is pnblished weekly. Every nnmber contains six
teen pages of nsefnl infOlmation and a large nnmber oj 
original engravings of new inventions and discoveries! 
representing Engineering Works, Steam Machinery 
New Inyentions, Novelties in Mechanics, Mannfactnres, 
Chemlstry,l!]lectricity Telegrapby.Photography,Archi
tecture, Agricnltnre, Horticultnre, Natnral JTistory. etc. 

A II (Jlasses of n eaders find in the SCIENTIFIC 
AMERIOAN a popular Tesume of the best scientific in
formation {)f the day; and it Is the aim of the publishers 
to }Jresent it in an attractive form, avoiding as much a.s 
possible abstrnse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community where it circulates. 

Tel'ms of Sub,cl'lption.-one copy of the SCIEN
TIFIC AMERICAN will be sent for one IIOOT-52 nnmbers
postage prepaid. to any snbscriber ill the United States 
or Canada, on receipt, of lhI·t,e dollal's by tbe pnb
lishers ; six months, $1.50; three months, $1.00. 

Ciub8.-0ne extra copy of the ScHNTIFIC AMERI
CAN will be snpplied gratisjoreveTlicluboj JiveS'Ubscribers 
at $3.00 each; additional copies at same proportionate 
rate. 
The safest way to remit is by Postal Order, Draft, 0'

Express Money Order. Money carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad
dress all letters and make all orders, drafts, etc., pay
able to 

�"O"NN &; CO •• 

361 Broadway, New York. 
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Scientific American Supplement. 
This is a separate and distinct pnbllcatlon from 

THF. SCIENTIFIO AMICRICAN. bnt is nniform therewitb 
in size, every number containing sixteen large pages. 
THE SCIENTIFIC Al\IERICAN SUI'PL11�MJ�NT i8 published 
weekly, IIJld inclndes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinoipal departments of Science and the 
Useful Arts, embracing Biology, Geclol(y, Mineralogy, 
Natural History Geography, Archreology. Astronomy, 
Cbemistry, ElectriCity, Light, Heat, .Mechanical Engi
neering. Steam and Railway Engineering, Mining, 
Shill BUilding, Marine Engineering, Photography, 
Technology, Manufactnring Industrles, Sanitary En
gineering, Agricultnre, Horticulture, DomestIc Econo
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profnselylllustrated with 
engravings. 

The most important Engineering Works, Mechanisms. 
and Manufactures at home and abroad are represented 
and described in tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM
EIUCAN and one copy of the SUPPLEMII�NT, both maned 
for one year for $7.00. Address and remit by postal 
order. express money order, or check, 

MUNN &; Co., 361 .Broadwlty, N. Y., 
Publishers SCIENTIJlIC AMERICAN. 

To J<'Ol'eitrn !'!"bscI·ibel's.-Under the facilities of 
the Postal Union, the SCIENTIFIC AMI£RIOAN Is now sent 
by post direct from New York, with regularity, to sub
scribers In Great BritaJn. india, Australia. and all ether 
British colonies j to France, Austria, Belglum, Germany, 
)-tussia, and all other European States j Jailan, HraziJ, 
Mexico;l!nd aJI States of Central and Sonth Ameri"" •• 
Terms, when sent to foreign countries, Canada excepted, 
$4. gol:l, fpr SOIENTIFIC AMlr.RICAN� one year j $9, gold, 
for both ScIENTIFIC AMERICAN ani S()PPLEMENT for 
one year. This includes pcstage, which we pay. Remit 
by postal or express money order, or draft to order of 

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

DIfJNN &; CO., Solicitor. of Patent., 
·361 Broadway, New York. 
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