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"lItbvedisements. JENKINS BROS. VALVES. 

-------- -------------------------_. 
Inside PaKe, each iU8errion ... .... ,. a cents n line. 
Back Page ench ill�el'lion - - - $1.00 a line. 

THE ENDORSEMENT OF FIRS T-CLASS ENGINEERS AND MECHANI<'S THROUGHOUT THE COUNTRY hilS fully de-monstrated these valves to possess the following advanta1es over all other valves now in use! 
�: �a��r����lt �fh;n;aiY�du��Irn��yi�j!:�,f�e::�[e8 Q If team, Oils. or gases. 

Tim AMERI�AN !ELL TELEPH�NE ��. 
95 MILK ST. BOSTON, MASS. 

3. You do not have to take them off to repair them. 
4. They can be repaired by any mechanic in a few minutes. 

The above are charges per agate hne-about eight words per line. rrhis notice shows tbe width of the line. and is set in agate type. Engravings may head advertisements at tlie same rate per a�ate line. by measurement. as the letter press. Advertisements must be received at publication office as early as Thursday morning to appear in next issue. 
5. The elasticity of the Disc allows it to adapt itself to an imperfect surface. . In Valves having ground or metal seats. should sand or grit get upon the seat, it is impossible to make them tight, except by regrinding, which i� expensive if done by �and, and if do�e by machme soon wears out the valve, 

ti�c;n u��dl����s�� �vhe�Va��m�'it���cc���:dt��J���u�hl�l�:�eg��'� ��o:ih��,id����e���: Of�t!:m, T�J ���� 
This Company owns the Letters Patent 

granted to Alexander Graham Bell, March 
7th, 1876, No. 1 74,465, and January 30th, 
1877, No. 186,787. m!sSthg:ll�:�te�itfn ��:s�ig1'l��riti� t:l;�Tc ':S;o:d� 

JENKINS BROS., 71 John St., N. Y.; 105 Milk St., Boston; 13 So. Fourth St., Phila.; 54 Dearborn St., Chicago 
but it is almost worthless if the elastic is not good. 'ViII you please send us your ad .. dress by postal card and give us the privilege of telliD� you the whole of our story? If you will 

�E��sl'h$3 ;hii()·1:":!.�I� within your reach in any State or Territory. 

�EARNS' 
-.0 .. · .. --' U'J'Wi Jj�lIiIfeoo»�nJl"JI" 

J. MEANS & CO. er�<l,ff{:���?fJ.�.�O/W7EL���; ��r��e�e�"{)�;:�tur-43 Lincoln St.. Wheels and Rope for conveying power long distances. 

LOW IN pnICZ. l!IGl! IN FINISl!. 
24 in. high. Run Of Screw, 3).2 in. All parts interchangable. EXtension crank for large drilling. Chuck holds % round or tapered square drill. 

E.C.STEARNS &CO • 

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 consequence" 
thereof, and liable to suit tlwrefor. Send for circular. 

lloston, Mass. SEND FDI!JClBCDLAR 2 SYAACUSmV\� 

CHARTER'S GAS ENGINE. WELL·BORING BY STEAM WITH A Spring-pole.-By B. S. Lyman. With illlliltrations of the apparatus employed. Contained in SCIENTIFIC AMRRICAN SUPPL11;MEN'l', NO. :)34-. Price 10 cents. To be had in this office and from all newsdealers. 
--THE-

The safest, most reliable and economical Motor in existence. 
Sc!tn.tll� lil1l�!io!lU USEFUL BOOKS. To Business Men. 

The value of the SCIENTIFIC AMERICAN as an advertising medium cannot be overestimated. Its circulation 
�o�a�J'b\l��sd�rTtt;�e����o t�1t\�: �flt:���r �'���i��� ries, and is read in all the principal libraries and reading rooms of the world. A business man wants something 
�aOt��h'ill!o::�t�i�i:C�i�����e¥ti�nh� �!�t�\�:w':e advertises in the SCIENTIFIC AMERICAN. And do not let the advertising agent inttuence you to substitute Borne other paper for the SCIENTIFIC AMERICAN, when selecting a Jist of publications in WLJ1Cn you ueClae It is for your interest to advertise. This is frequently done, 
f�!h&�e::��::�;f�eg �:�tafie;i�C�I��fi�rtn����Tr��� ed on the SCIENTiFIC AMERICAN. Ifor rates see;top of tlrl;lt column of this pa�e, or ad .. 

Independent of Gas Works and Machines. 
2 to 25 H. P. So it can be used an'/IWhere. 

Makes its Own Cas 
AT COST OF ABOUT 

65 ill'nts per M Feet. 
A SavinI( of 25 to 85 per cent guaranteed over all other Gas Engines. Chicago Agent: H. H. LATHAM, 115 Monroe Street. New York House: 112 Hberty Street. 

Williams & Orton Mfg. CO. 
STE�!-,JNG, J;LL. 

Manufacturers, Agriculturists, Chemists. Engineers, Me- "11.]111 al.tlll .. .J1�]1I1]� fA: � chanics, Builders, men of leisure, and professional 9-.,IQ.!n a.u" ... J,V�I' men, of all classes, need good books in the line of . 
their respective callings. Our post office department .' 
permits the transmission of boOks through the mails THE SCIENTIFIC AMERICAN ARCH I-at very small cost. A comprehensive catalogue of TECTS' AND BUILDERS' EDITION is issued "useful books by ditferent authors, on more than fifty dilferent subjects, has just been published for free monthly. $2.50 a year. Single copies, 25 circulation at the office of this paper. Subjects clas- cents. Forty large quarto pages, equal lHIitled with names of author. Per�ons desiring a 

'copy, have only to ask for it, anll it will be nmiled to to about -two hundred ordinary book 
them. Address, pages; forming, practically, a.large and dress ' • \ '&tvNN &' CO�. P .. blishpl's, 

361 Brondway, New Yo.-I •. THE SIEGE OF ALEXANDRIA BY �NN & co., 361 bl'oadway, New YOl'k. splendid Magazine of Architecture, 
--------

Chandler & Farquhar, 
177 Washington St., 

BOSTON. 

Julius Cresar.-By Rear. Admiral Serre, of the French Navy .-T he situation of ancient, as compared with modern, Alexandria. Cresar's account of the siege of the city. Deductions to be drawn from the account. lUus-
�r���l�i� T::������J���i����Wo. ����in;�i�� 

ICE.RbUSE AND COLD ROOM.--BY R.

I 
richly adorned with elegant plates in colors, 

G. Hatfield. With. dire!'ilona tor construction. Four and with fine engravings' illustrating engravings. ContaIned In ScrEflliou!'Io AMERICAN Sup- , 
���f�J'n��Sd:il�is:O cents: , To be had arthis office the most interesting examples of modern 

10 cents. To be had at this office and from all newsdealers. 
Agents ftr Fay's" Yankee" CALIPERS 

AND 
Barnes' Foot Power MachInery, 

AND DEALERS IN 

Mathlnlsts' Snpplles of Every Kind. 

WATERBlJRY MALLEABLE IRON OOJIPANY, 
WATERBURY, CONN. 

Send two stamps forillus. catalogue. 
ARMATURES.--A PAPER BY R. FUGE AND 

MALLEABLE 
GRAY 

CASTINGS. 

AIR PUMP, AN INEXPENSIVE-BY 
IRON G. M. Hopkins. Directions for making an etlicient air 

f�fa�sfg�s��� ;;:ad�'i�na�JI�f����et:,i��dfr�:rh ��; describin� the usual method of winding armatures. Witb 7 figures. Contained in SCIENTIFIC AMERICAN SUPPLCMIONT, No. aa9. Price 10 cents. To be had at thisofficeand from all newsdealers. FITTINGS Cor STEAM, GAS &; WATER. 

expenditure Df not more than two or three bours' labor. With 20 figures, Contained in SCIENTIFIC AMEHICAN SUPPLEMENT. No. a69. Price 10 cent •. To be had at this office and from all newsdealers. 

Mention thl. paper. 

LEGS & . ARMS, (ARTIFICIAL) 
WITH RUBBER HANDS AND FEET. 
rhe !.!oatNatural, Comfortable & Durable, 

Thousands in Daily Use. 
New Patenta '" Important Improvements. 

U. S. Gov't Manufacturer. 
III. Pamphlet of .60 Pages SENT FREE. 

A. A. MAR.KS, 
701 Broadway, New York City. 

FIRE AND WATER-PROO]!' BUILDING FELT, 
FIRE-PROOF PAINTS, STEAM PACJnNGS, BolLER Ct>VERlNGS, ETa. 
Sample. and delcriptivePrice List free by mail. 

l!. W. 10l!NS M'TG CO., S71(AIDZN LANZ, N. Y. 

GAS ENGINES. 
Best 1n prinCiple. workmanship, and materials. 
tvh�����:g��fi��0��r:o�t�\1� �o al�nu��e�'f running.1t e�es. fl;hnple, �fe, Economical, J)nr�le. No extra1nsufance. FOUl" sizes: 1 H. P.,,, H. P., 1 roan power, and Dental Engine. These Engines arWs;;�:l70:'¥:l����ao���s for country use. 

ECONOMIC GAS ENGINE COMPANY, 
Office and Salesrooms 84�:JiJY.T. Dr_ Y. 

S AWS r"a.::t��m��o��:.r�:t��SAW S 
A full address for a co py of Emerson's or Book ... of �A ws. We are1irst to introduce NATUR- R AL GAS for heating and tempering Saws 
W:���it;���etJ�::e�� ����1i��p�v:����J�W prices. Address 
S EMERSON, SllJITH & CO. (Ltd.), S Beavel' Falls, Pa. 

THE BEST STEAM PUMP. 
Van Duzen's Patent !Steam POIDP. Incomparable in cheapness and em. .. ciency. Needs no care or skill; cannot get out of order; has no moving partR. 

A !Supel'iol' Fil'e PUlnp. Instantaneous and powerful, ever ready. Available, wherever steam pressure can be had. for pumping any kind of liquid 
I!;0t, cold, sandy, impure. etc.). We make 
ti� ���:'ftiiil�s 4�m :�I\g�J5pe�E�� State for what purpose wanted and send for Catalogue of H Pumps." Van Duzen & Tift, Cincinnati; o. 

TOUGHENED GLASS SLEEPERS. BY C. Wood, C.E. A p"per read before the Iron and Stee1 Institute of Liverpool, in regard to the recent novf!'l application of toughened glass to sleepers and chairs for 
��:::������3f;:r�k �:i:iPaffo�h:u��t� g!:�,��d givin� the results of tests applied to the glasS�eepers to 

t ascertain their transverse resistance. Illustrated with 

SUPERIOR TO ALL OTHERS. Illustrated catalo�ue sent free. 
FOPE MFG. CO., Boston, NewYork,Chicago, Hartford. 

B A R R E L IMACHINERY. 
. E. A; B. BOLIHS, 

. . . ' , .  BUFFALO, N. Y. 
COMPRESSION Of, AJR.-DESCRIP
�roe���r�s���in������s�dF16��!S'u�!��crr�� la��g::-:: 
f�t\�i:\t�d !���tu�g rnUrt��s'el:���ntlga�3Sd�i�n: Contamed in SCIENTIFIC AMI·anCA� SUPPLEMENT. No. 43a. Price 10 cents. To be had at this office and from all newsdealers. 

________ ::��;;;;;;����= ______ -_=_--I ���;;;��;, S���inff;l�� �lf:,if�CT��!':i'.:'J!tS&ls otfice and from all newsdealers. 

PATENTS. 
WITHERBY, RUGG &; RICliARDSON. Manufacturer. of Patent Wood Working Machinery of every description. Facilities unsurpassed. Shop formerly occupied 
bv R. Ball &; Co .• Worcester. Maos. Send for Catalogue. 

MESSRS. MUNN &; CO .. in connection with the publicatlon of the SCIENTIFIC AMERICAN. "Continue to ex .. amine improvements. and to act as SoliCitors uf Patents for Inventors. 
e���:n�J bn�s�n��vt�ei:n��le�1.k��Jr"'tr� preparatIOn of Patent Drawin�s, Specitlcations, and the 
����:�,u���3f, !EgI�trt!fgn: 6g�nr:l���tl�l�s��e���e� 
2gr ���:���b��S��&�����t��i���:ri�:.t��gW����t: on Infrln�ements of Plttents. All business intrusted to them is done with special care and promptness, on very reasonable terms. 
tatnf:�IJl!�f��:al{:; ��o��ap��e��s a£rJi���Oro c�� cure them; directions concernin� Labels, COpyrig�ts, Designs. Patents, Appeals. Rnissues, Infringements, ARBignments, Rejected Cases, Hints on the Sale of Patents,etc. We also send. free of charge, a Synops18 of Foreign Patent Laws, showing the cost and method of securing patents in all the principal countries of the world. 

M1JNN &; CO., SolicUors ot Patents, 
361 Broadway. New York. BRANCH OFFICES.-No. 622 and 624 F Street, Pa.cillo BlIlldlng, near 7tb Street, Wasbington, D. C. 

STEAM ENGINES. 
Horizontal and Vertical. 

DtOedlitlng Machi nel'Y' 
Ilf:t�lr.YNi.c:.';,'iii'��::�T�'!-� 

� New Catalogue of Valuable Papers 
""'';''--''."..�<'''';;;'=r-..c;,,= bille Ware I' Wheels. 

YorkMfgOo� York,Pa. U. B.A. 
contained in SCIENTIFIC AMERICAN SUPPLEMENT. eent free of charge to any addre8s. MUNN '" co .. 361 Broadway,N. Y. 

RUB B E R BEL TIN C , PAC KIN C, H 0 S E • 
Oldea' alld Larll"est Mannfacturers in the United States. 

VlJl.fJA.NIZED BUBBER F A.BRIfJS 
For Mechanical Purposes. 

Ai.r EJrak.e �O&e 
A Specialty. 

RUBBER MATS, 
RUBBER MATTINC 

AND STAIR TREADS. 

:--- " 

!f't- 'fE'S' \-lO'S\:. o· '."" 

'8�coo : �� 

NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y. JOHN H. CHEEVER, Treas., Bra ches: 167 Lake St .• Chicago; 308 Chestnut St .• Phila. 52 Summer St., Boston. J. D. CHEEVER, Dep'y Treal!. 

© 1887 SCIENTIFIC AMERICAN, INC. 

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 residences, city 
and country, including those of very 
moderate cost as well as the more expen
sive. Drawings in perspective and in 
color are given, together with full Plans, 
Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

Architects, Builders, and Owners will 
find this work valuable in furnishing 
fresh ami useful suggestions. All who 
contemplate building or improving homes 
or erecting structures of any kind, have 
before them in this work an almost end
less series of the late8t and best examples from 
which to make selections, thus saving 
time and money. 

Many other subjects, including Sewer
age, Piping, Lighting, Warming, Venti
lating, Decorating, Laying Out of 
Grounds, etc., are illustrated. An ex
tensive Compendium of Manufacturers' 
Announcements is also given, in which 
the most reliable and approved Building 
Materials, Goods, Machines, Tools, and 
Appliances are described and illustrated, 
with addresse.§ of the makers, etc. 

The fullness, richness, cheapness, and 
convenience of this work have wnn for it 
the L�rgeSt Circulation of any Archi
tectural publication in the world. Sold 
by all newsdealers. 

MUNN & CO., Publishers, 

361 Broadway, New York. 

Building Plans and Specifications. 
In.connection with the publication of 

the BUILDING EDITION of the SCIENTIFIC 

AMERICAN, Messrs. Munn & Co. furnish 
Plans and Specifications for Buildings of 
every kind, including Public Buildings, 
Churches, Schools, Stores, Dwellings, 
Carriage Houses, Barns, etc. In this 
work they are assisted by able and ex
perienced architects. 

Those who contemplate building, or 
who wish to alter, • improve, extend, or 
add to existing buildings, whether wings, 
porches, bay windows, or attic rooms, are 
invited to communicate with the under
signed. Our work extends to all parts of 
the country. Estimates, plans, and 
drawings promptly prepared. Terms 
moderate. Address 

MUNN & CO., 
361 Broadway, New York. 

PRINTING INKS. 
THE .. Scientific American" IS printed with CHAS. 

ENEU JOHNSON & CO. 's INK. Tenth and Lam. liard StB., Phila., and 47 Rose St., opp, Duane St., N. Y. 
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