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STEREOPTICONS. 
Our Petroleum Lanterlls have the 
finest lenses and the lamps are un­
;rivaled for powerful white light. 
.Choice collection ofviews 
colored and plain. 

Se,nd for Catalogue to 

Q��A�E���P· 
9'.l4 Chestnut Street. 

VELOCITY OF ICE BOATS. A COLLEC. 
tion of interesting letters tothe editorofthe ScIENTIFIC AMERICAN on the question of the speed of ice hoats, de. monstrating how and why it is that these craft saU faster than the wind which propels them. Illustrated with 10 explanatory diagrams. Contained in SCIENTIFIO AMERICAN Sl'PPI,EMENT, No. 214. Price 10 cents. To 
be had at this office and from all newsdealers. 

Barnes' Foot-Power Mathlnery. 
.:omplete outfits for Actual Worksnop Business. Read What a customer says: 
c��fer:�;�i���r C�t.c�tYii�g:'h¥ aJ� not see how it can be produced at such low cost. The velocipede foot-power 
Is simpl elel':ant. I can turn steadily for a ight feel as little around." Price JJist Free. 
Co. Address 199\JMnm 

TUNNEL FOR FOOT PASSENGERS IN Stockholm.--Descriptlon of a difficult piece of tunneling. in which the freezing method was applied with success. With 7 figures. Contained in SCIroNTIFIC AMERIOAN SUPPLE>lENT. No. lj4�. Price 10 cents. To be had at this office and from all newsdealers. 
INTERNATIONAL INSTITUTE FOR 

liq��!t��� ��!�w,!�je� Yogas. 
THE INVENTION OF MACHINES.-A paper by Prof. Hale Shaw, pointing out what is neces­sary for the foundation of " science of the lnvent.lon of machines. and showing what steps have already been taken in this direction. Contained In SCIIlliTIFIO AMERICAN SUPPLI"MENT. No. ;}42. Price 10 cents. To be had at this 01llce and from all newsdealers. 

, .. , �, -/�iTIGHT&SLACK8ARRELMACHINE�Y 'i� I ,'u A SPECIALTY 8u--
� -.::..=:::::: JOHN GREENWOOD &CQ 

ROCHESTER N,Y 

PULLEYS. 
Order from our "Special :t.ist;." 

THE JOHN T. NOYE MFG. CO., 
:aUFF.A.LC>. N_ Y. 

.�---

ICE· HOUSE AND COLD ROOM.-BY R. G. Hatfield. With directions for construction. Four 
;M��J'I,sli9�onJ�I�:�Oi�e�t!�Nt�F�� �r;.fI;h1: = and at all newsdealers. 

�:JM: • .A.. :E3l.a.�:.:..xs, 
I-,ovldellce. U. Jl(I'urk 8L.) Sixminutes'wallrWeltfromstation. 

Orhrlnal and (lilly lJuiJdel' "I Ih e 
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 d. W. Hill, M.E. Prlcell.26. IIDTlON THIS PAPEH. 

PATENTS. 
MESSRS. MUNN & CO .• In connection with the pilbli­

catlon of the ScIF..NTIFIC AMERICAN, continue to ex­
amine improvements. and to act as Solioltors uf Patents for Inventol"S. 

In this line of business they have had farty one yean' 
npeNeflC6, ·and now have 'Unequaled facilities for the preparation 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 pampblet sent free of charge, on application. con-
�,::�nlh��l; i�1������n c����J::�e't�b:�� ��y�Ygtt�: Designs, Patents, Appeals. Relssues,Infringements, As­���I��' Rejected Cases, Hints on the Sale of Pa-

We also send, !roo Of charge. a SynopsIS of Foreign Pa­tent Laws, showing the coot and method of securing patents in all the principal countries of the world. 
m:UNN & CO., Solicitor. of Patent., 

861 Broadway, New York. 
BRANCH OFFICES.-No. 622 and 624 F Street, Pa­

cific RlIlldlnl(. near 7th Street, Washingt.on, D. C. ' 

OFFEFt.. 
If you will put a JENKINS BROS. VALVE on the worst place you can find, where you 

cannot keep other Valves tight, and if it is not perfectly tight or does not hold Steam, Oils, Acids, 
or other fiuids longer than any other Valve, you may return it, and your money will he refunded. 

To avoid imposition. 8ee that valves aloe stamped "Jenkins Bros." 

JENKINS BROS., 
I "1 John St., New York. 13 So. Fourth St .. PhiJa. "9 Kilby St., Boston. 

PATENT 

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

614 and 6N1l��e�¥f.�:II�.r';lphla. Pa. 

HOW TO GRAFT.-A VALUABLE �A-
per Jliving complete directions for making vano�s kinds of grafts In fruit trees.-Cleft "rafting, slIp grafting, bear's mouth grafting, aftin� side grafting, whip grafting, saddl tongue grafting. split grafting, crown �wax� Waxed cloth. With 11 figures. in S NTI-FIC AMEHICAN SUPPLEMENT No. ;}40. PrIce 10 cents. To be had at this Office and trom all newsdealers. 

GOLD MEDAL, PARIS, 1878. 

BAKER'S 

Broakfast Cocoa. 
Warranted absolutely pU'1'6 

Cocoa, from which the excess of 
Oil has been removed. It has three 

timea the strength 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, nourishing, 
strengthening, easily digested, and 
admirably adapted for invalids as 
well as for persons ;n health. 

Sold by Grocers everywhere. 
W. BAKER & CO., Dorchester, Mass. 

JAPANESE HOUSE ·BUILDING.-BY Prof. E. S. Morse. An interesting description of the Japanese method of building' the mode of constructing the foundations, of framing the sides. end�, and roof .. of bracing the timbers. and of putting on the tiles. WIth 
12 1ilustr" tions. Contained in S�IENTIFIC AMERICAN SUPPL"ME�T. No. ;;43. PrIce 10 cents. To be had at this office and from alInewedeaIers. 

ARTESIAN Wells. Oil and GM Wells, drilled 
rl�}��

t
��od=u��::� 

��"J'c��:re�Jmr:.q��� able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
tiOO ft. Send 6 cent. for illustrated 
pI����\v ellExeavatorCO. 

New York. 
POINTERS for Users of Steam Pumps. Van Duzen'. Patellt Steam Pump \ Hot or d. I Is canPump l '�:� or S�ll!.,,!"Jl;. Has no moving par ts. ently no norepairs, no trouble. urchasers assume no risks. as we guarantee every Pump. Above comparison with Jet Pumps, Ejectors, etc., made of Iron. 
f.i������:.s ��:Rt�r�:���� ��� Sizes. Prices from $7 to �5. Capacities from 100 to 

;on�fn'��� 8�L!lgu�e o�t\\�u�r :,\lat purpose wanted 
VAN D�.I.;EN & TI'Gl,J', Cincinnati, O. 

STANDARD 

NEW YORK. 

CHICAGO, PHILADElPHIA, LaIDOII. 

[NOVEMBER 27, 1886. 

THE AMERI�AN �EL� 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 furnish­I ed by i t or its licensees responsible for such 
: unlawful use, and all the consequences 
: thereof, and liable to suit therefor. 

THE COPYING P AD.-HOW TO MAKE and how to UMej with an engraving. Practical di��cti9n8 how to prepare the gelatine pad. m,d also the aDllm� mk by which the copies are made; how to apply the wrItten 
b��fa�J�� �� ����I�oAt�i�gA�t§���J:E�h��t�6: 
43S. Price 10 cents. 1<'or sale at this office and by all newsdealers in all parts of the country. 

OF THllI· 

$ citutifit �lUtdtltU 
FOR 1SS6. 

The lIIost Popular Stlentlfit Paper in the World. 

Only $3.00 a Year, illcludina 1·o8tagc. WeekI,.. 
�� Numbers n Year. 

This widely circulated and splendidly Illustrated paper is pub1!sted weekly. Every number contains six­teen pages of useful infOlmation and a large number of 
original engravings of new inventions and discoveries, representing Engineering Works, Steam Machinery New Inventions, Novelties in MechanIcs, Manufactures, 
Chemistry, l!Jlectricity Telegrapby. Photography, Archi­
tecture. Agriculture. Horticulture, Natural Illstory, etc. All Classes of H eaders find in the SCIENTIFIC AMERICAN a popular resume of the best scient11lc in­formation of the <lay; and It is the alm of the publishers 
to present it in an attractive form, avoiding as much as possible abstruse terms. To every intelligent mind, 
this journal a1forda a constant supply of instructive reading. It is promotive of knowledge and progre88 in every community where it circulates. -

Terms of Subscl'lption.-One copy of the ScIEN_ TIFIC AMERIOAN will be sent for one 1iM"-62nnmbers­postage prepaid. to any subscriber in the United States 
or canada, on receipt of three dollars by the pub­!lahers; six montha, $1.50; three montha, $1.00. 

Clubs.-One extra copy of the ScIENTIFIO AMERI­
CAN will be supplied gratisfOT e1IMjJ club Of fl,ve subscribers 
at $3,00 each; additional copies at same proportionate 
rate. The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Monny carefully placed inside 
of envelopes, securely sealed, and correctJyaddres&ed, 

I.EATHER BELTJN(� seldom goes astray, but is at the sender's risk. Ad­best Rnd most reliable Belt I dress all letters and make all orders, drafts, etc., pay_ 
lJ�eA .istt;1ilE"itE:�'Hl . able to 

Samples and Illustrate" Pam;lh I et "Steam Saving and.fire·Proof I'rlaterials" Free by Mail. 

47 �'erry St., New York; 416 lM:I:UNN & 00_. ; 861!'ederaIStreet. Boston. 361 Broadway, New York. 

1, 2, anll 4 horse.power. Always l'OOdY. No engineer . No dirt. No noi8e� Cheap, reliable, economical 
ROGhester Machine Tool Works, 

Rocbester, New Y .rk. 

I Mineral Lands Prospected_ I Artesian Wells Bored. Superior Stationary En-
fJi���'�fil'l�I}jIi�g�d j)'R�I�'J�, �}��;E�t.��· 

Telegr�h and Electrioal 
Medical BatterJl�fek!��dels. ExPeri. mental Work, and fine brass castings. Send for catalogue C. E • .JONES & RHO. �'in.,lana'i, O. 

It is imp<.rT'lDt to 11" ''''<>t von m"nti(!!l this pa.ver. 

, 
-

AN OUTLINE HISTORY OF THE LOCO­TRANSMISSION OF S fEAM.-A LEC- motive En!:ine in England.-A valuable and interesting ture by ChaB. E. Emery, dellvered in tl)e Sibley College paper by 'l'heo. West, giving a chr( nol9gical account of course.-The propertle� of steam WhICh make It well the various inventors who have workea a� the pr9bl�m adapted for a transmiSSIOn to a dlstunce. The methods of steam traction upon railways, and a brlef descrIptlOn �oPted to maintain PrellBUre und_ provide for condensa- of the motors devised by them. Uontained In SCIENTI­tlOn. The nature of the mechamca! devlcea necessarr: FIe AMERICAN SUPPLEME�T. No. ;}41. Price 10 cents. 
�efhg����"f��urit'j��� ,;'l�t;,e:'po,;t�n�ti� s�!ru:'�ng'1�e To be had at this office and from all newsdealers. 
pipes. of overcoming street obstructions. }md of making service connections, methods of me�surementj and a 

Truss Boop Drldng. 

AND 
STA V1<J lI..\CHINERl. Over 50 varieties manu_ factured by 
E. a. B. Holmes, 

BUFFALO, N. Y. 

CLARK'S NOISELESS RUBBER WHEELS 
No more Spliutered Floors. 

Different Styles. Catalogue Free. 
GEO. P. (1I.ARK. Windsor 1.ocks, Ct. BoxL. 

FlRE.-A LECTURE BY J. C. HOADLEY, delivered in the Sibley 'Uollege CflnrBe.-The practical SOllrees of useful artificial heat. Useful fire-sustaining .ubstances_ carbon and hydrogen. Difference between quantity of heat and temperature. Specl1lc heat. Waste from banked fire,. Elfect of nltro".n in retarding com-
��:���DJe��lgf b�ll�:D�res���t ,i:����a�%it� i!l b�'i'i calTied away by fiue Ilases. With numerous tables and dlal<rams. Contained in SCIlllNTIFIC AMERICAN Sup­PLEMENT, No. 340. Price 10 cents. To be had at this Office and from all newedealers. 

RUBBER BEL TINC, PACKINC, HOSE, .AND .ALL OTHER KINDS OF 

T�:JiI 

Scientific American Supplement� 
This Is a separate and distinct PUblication from 

Tn" SCIENTIFIO AM�RICAN. but is unUorm therewitb in size, every' number containing sixteen large pages. THE SCIICNTIFIC AJ\mRIcAN SUPPLEMI!:NT 1s published weekly', and Includes 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, Geclogy, Mineralogy, Natnral History, Geography, Archreology. Astronomy, Chemistry, ElectriCity, Light, Heat, Mechanical Engi­neering, Steam and Railway Engineering, Mlning, 
Ship Building, Marine Engineering, Photogruphy, 
Technology. Manufacturing IndlIStrles, Sanitary En­gineering, Agriculture, Horticulture, Domestic Econo­my, Biography, Medicine, etc. A vast amount of fresh and valuable information pertaining to these and allied subjects is given, the whole proflISely illustrated with engravings. 

The most impot'tant En9iflOOT'lng Works, 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.UO a year, or one copy of the SCIENTIFIC AM_ 
EItICAN and one copy of tbe SUPPLEMENT, both mailed for one year for $7.00. Address and remit by postal order. express money order, or check, 

llIUNN & Co .. 361 Broadway, N. Y., 
Publishers SCIENTIFIO AMEItICAN. 

'1'0 J<'ol'eill'll SlIbscl'ibel's.-Under the facilities of the Postal Union, the SCIENTIFIC AMlmI CAN Is now sent by post direct from New York, with regularity. to sub­scribers in Great Britain. India. AlIStralla. and all other British colonies ; to France, Austria, BelglulD, Germany, RlISsia, and all other European .Btates; Japan. llra,H. Mexico, and all States of, Central and South America. Terms, when sent to foreign' countries, Canada excepted. 
$4, gol:!, for SCIENTIFIC AMERICAN, one year; $9, gold, for both SCIENTIFIC AMERICA.N.a.ntl SUPPLEMENT for one year. This Includes pcstage, which we pay. Remit by postal or expre88 money order, or draft to order or FOR MUNN & CO., 361 Broaq.way, ;New York. MECHANICAL 'AND MA NUFACTURING PURPOSES. 

Ft.UBB·:m':a.. G-OODS, 

The LSl'lI'est and Most ExtenaiveMauufacturers in America. �PRll\TTIN'G INKS. ' THE GUTTA PERCHA AND RUBBER MFO CO THE "Scientific American"!s ;erintedwith CHAS 
. ., ENEU JOHNSON & CO. 'S INK. Tenth andLom. New York, Chicago, San Francisco, Toronto. bard Sts •• PbIla .• and 47 Rose St., pop. Duane St" N. Y 
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