
Uwards'Books on the Steam Engine . 
Modern American Marine Engines, Boilers,and 

�J:'�:�gl'tb':n�����t 11��\"ir.,e�1�:�m���a��1��r'i't Engineers and Marine Engine Builders In the United 
���t��ab�lat��l���"��'l�,rds . •  Illus�rated. by ���lf: 

The l�l'netical �team �na'ineers' f�uide in the DeSign, Construction, and Management of American Stationary, Portable, and Steam Fire Engines. Steam Pumps, BOilers, Injectors, Governors. Indicators. Pistons and Rings, Safety Valves, and Steam Ganges. For 
f�it��:gt�i\�i��e��vf����le4�b �:J,tf2�,U s$�.�� 

A CntechisllJ of t�e llIllrine l'!iteam J':n�ne. For the Use of Engineers, Firemen, and Mechanics. A Practical Work for Practical Men. Illustrated by 63 
:�R�:!�¥hi��C���!n,ett���:tif r��fs�?�trg���� 

M��de�1�t��J;���l4l:����lotive· Eniinps.$��& Design, Construction. and Management. Illustrated 
W��g��6����' a};:�lg�P1��t sent bymail$#;�� 

P�� tgg£zygJti'�1" A�'ft�%g{·�!��:��t�"�y;;�� ptWe8. Bvo, as well as our other Oatalogues ana Oirculars, the wliole covering every branch of Science AppUed to the Arts, 
Bent free and free oj postage to anyone in any part of tho world who will furnish UIl with his addrlJ88. 

HENRY CAREY BAIRD &. CO. , INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMpORTERS, 
810 Walnn t  Street, Philadelphia, Pa. 

N as1w!Ue, Tenn., Feb. 12, 1885. 

• OTTO GAS ENGINE OVER. 10.000 IN USE 
WOR,I<S WITHOUT ENCINEE R, OR, BOILER,.STEAM COHOR, ASH.$TAR,TSAT ONCE ANDIS 

fl',EE OF DANCEI\ FIRE DR EXPLOSION.1 to 25 HORSE POWEI', SCHLEICHER SCHUMM &: CO 
47 DEY ST. NEW YORK. 214 RAN DO LPH !I CHICAGO .33d & WALNUT STs PHILADElPHIA 

ECONOMIC MOTOR CO.'S 
GAS ENGINES. 

Best in principle, workmanship, and materials. An unequaled small Motor adapted to all uses. 
�imple, Safe, Econolllicnl, Durable. . . IPour sizes: 1 H. P., % H. P., 1 man power, and a Sewmg MachIne Motor. Send for Circulars. 

ECONOMIC MOTOR CO., 

Steel Castings 
From J.: to 15,000 lb. weight, true to pattern of une').,ualed stren�h, toughness, and durability. 20,050 Crank Shafts and 10,000 Gear Wheels of this steel now running prove its superiority over other Steel 0'tstings Send for circular and p,rcie list. 

CD �;,., l'Elt ",·rF.E T, CA l"TINHS (:0., 
407 Library St., Philadelphia, Pa. 

�� e��;''lf &. Ii\IlJ!DJ�.INJA 
..sTEEL WIRE OfB'yD£SC RIPTION �U 
234 W.29.ST. EV£R &sTHlSPRINGs. NEWYORKCITY 

12 CORTLANDT STREET, NEW YORK. 
- PATENT 

COLD ROLLED, 
. SHAFTING. 
The fact that this sbafting has 75 per cent. greater strength, a finer finish. and is truer to gauge, th$l any other in use renders it l1ndoubtedly the most economical. We are also the s()le manufacturers of the CII;LICBRATII;n COLLll'S' P . .J,T.COUPLING, andfurnishPulleis,Ha�ers. 

:;��iigit\�� fo° st a':f6�'E",f �trltGm,1};M�Li��i1d, on 
Trb5;�:�t��:��J��n�1S�;�'&!�J:���ril�a. 

rr Stocks of this shafting in store and for sale by Sealed proposals will be received by the Board of Pub-
�a:grl���f�r t::�f:hi���'iJ1�r��Y�g �tniRe2 p�es!i Gr.A.S 001VSU:M:E:B.S. pumping station of the Nashville WaterWorks a battery The use of our Impoved Moderator will save you 15 to 

Geo. Plac:R���:�r�1.r;�n,�/rlf�h�:�:'B M�s�. Y. 

of steam Boilers, complying with the following condi- 4G per cent. No leather, rubber, or mercury. It is the ti
�eabci\l��;��i�ig��e an easy capacity to evaporate grh�rs ���:leHOl�b�llficlIii�)s.e�l�o.;v

orkB where 
�fr;re:r���w.�g g?yU��a��a!T:h¥;rp���ds�Or!8s

f:� 164 We�t Broadway, N. Y. 

THE DESIGNING 
nsin¥ bituminous slack coal. They are to be, in every I 
fi��:����ftr8�eCj;t:fdi�ig1�f�gt�' f�l�Irf�� :��c?tt°e�t�::� i ditions. tests, and inspections. Each boiler is to be capa- ' 
���l';,fd s����rni�'t��:if,;:e�Wterfhi:° �;gi�e fi�dtg! others. The stack is now s tanding (brick� heig tt above grate level, 100 ft. Area of fiue, 20 square ft. The City will furnish the raw materials for foundations, setting. ann furnace, except iron; all otherJmaterials, oon-
������l�:;��re����d ��fe���e:s !���g:Jis��::n!£� Rnd furnace tools, as well as all labor and appliances 
necessary to construct, deliver, erect, and connect the 
rg!le�g�g,��rbKle� owo��in!s�fd:fil�: tgo��iJ:lftP:��h does not specifically sfat� the evaporative rate which the bidder will guarantee, with security, if awarded the contract; such evaporative rate shaH be construed as the pumber of pounds water evaporated from and at 212Q F. per pound of combustible. The fulfillment of the guarantee will be determined by a three days' working test using screened Hecla Lump Coalhwith feed water at 12.<;0 

�d' :��ga;t �f����tigT� ��� tevea�7:�\\�ii¥io� ��!t 212° �'. Builders will state the least interval after award of contract in which they will complete the wor k . Jj"'orms on which proposals must be submitted, detail S, 
��:f;���il�sf��gi;g:!��a:���t6:1ig�of Hecla and other 
By order of the Board of Public Work and A1l'ah·s. R. EWING, Chairman. 

, per cent more power than rated at. All warranted. All sizes and s tyles, 2 to 250 horse sen��0'W:i Cj.Sl'��c�ta�gu�(t�;.;, 
P. O. lIox 1:l07. Elmira, N. Y. 
Or our General Sales Office, 83Liberty St. &H9B'way,N.Y. 

\\ 

LUNKENHEIMER'S . 

NEW AUTOMATIO 
LOOSE PULLEY OILER 

Sample sent for Trial. 

Cineinnati Brassltoru. 

PATENTS. 
MEHSRS. MUNN & co., in"connection with the pub. 

lIcation of tae �CIRNTIFlC AMl�RICAN, continue to ex
amine. Improvements, and to act as Holicitors of Patents 
for lnventofs. 

In this line of business they have had forty· years' 
experience, and now have unequaled facilities for 
the preparation of Patent Drawings, SpeciJlcations, and 
the prosecution of Applications for Patents in the 
Gnited states, Canada. aud Foreign Countries. Messrs. 
Mnnn & Co. also attend to the preparation of Caveats, 
Copyrights fot Books. Labels; Reissues, Assignments, 
and Reports on Infringements of Patents. An busincss 
intrusted to them is done with special care and prompt· 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, Con· 
mining full information about Patents and how to pro
CW"" them;oirections concerning Labels, Copyrights, 
.Designs, Patents, Appeals. Reissues, Infringements, As· 
flignliHmts, Rejected Cases, Hints on the Sale of Pa
tents, ete. We al80 send. free of" charge, a Synopsis of Foreign .ratent Laws. showing the cost and method of securing jllItents in all the prinCipal counlries of the world 

DUNN k CO.� Solleltors ot· Patents, 
361 BroadwlI1' New York. BRANCH OFFICE.-Corner 0 F lind 'lth Streets, 

W&lhington,> D. C. 

('-==--E 1\ 0L AND FINE GRAY IRON ALSO STEEL 
�ALL f'U-J. � CASTINGS FROM S�ECIAL RNS 

�D-EVLIN Y. FINE TINNING J� pp.1TE G' 
S U{ FINISHING. NN JrtiOMf'LEHIGHAVE il<AMERICANST PHIlA � 

With this WONDERFUL Art Appliance beginners 
:�th�d:'j ah�:��s�d��� ter prices and ready sales. Thousands having taste in art, if developed by lise 
of the AIR BRUSH,can se· cure ple,!sant and profita· ble employment. Send for particulars. Free. AIR RRUSHllIFG. CO •• .J.dtiressNo. 67 Nassau St. Rockford. Ill. 

OF ORDINARY 

HIGHWAY BRIDGES. 
Illustrated by numerous Engravings and SevenF01ding'Plates, showin� Brid¥es actually constructed, 

��f6r�1bl�:!r ��J���nW A�����n6��in�v�� cloth . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . . . . . . .  $4.00 PUBLISHED BY 
JOHN WILEY & SONS, 

NEW YORK. 
Mailed and prepaid 0 n the receipt of the price. From A. J. DuBOIS, Professor of Dynamic Engineering, She.ffield Sci. School, Yale Colle!(e. 

st�d�:fr:!���e a��u th� ��Sy b���k �t�isctu���!�t 1�: 
f{����r�tlj���i.cal ����:fogka:dagv��eJ����y�llhc<;;g�: genuine satisfaction, etc., etc. 

SHIPMAN STEAM ENGINE. :E-:B.ZOES 
Inclucling crating, and fr� deliv
eryon cars or to expreas cOIflpany's 

office from anyone of our 4lgent'ies 
or factories. 

A BOAT AND STATIONARY ENCINE. 
No skilled attendant required! Safe from fire and explosion! No expense when engine stops! 

ENGINE No. 1,Mto% H.P ••.• 'oo -Steam In FIVE mlnutes.- " No.2, full 1 H.P .. .. 125 
Runs ten hours on leas than 3 Gallona of Kerosene. See 

illustrated article iu this paper, September 13. 
" No.3, full 2 H.P . . .. 175 

lliustrated Catatop:ues on 
receipt of stamp. SHIPMAN ENGINE CO. 55 Franklin St., Boston 

8T.4.JSr::OA.�::O OF' E�CEx..x..El.VCE. 
30,000 IN USE. 

MANUFACTURED SOLELY BY 

The A. S. "AIIIERON STEAIII PUlIIP WORKS, Foot East 23d St., New York. 

BUILDERS OF ALL DESCRIPTION OF 

MA�HINERY U�ED BY MANUrA�TURER� �F rArER. 

BA.R.NES' Patent Foot Power Machinery. COMPLETE Outfits for actual workshop business. With them B1.lilders, Cabinet Makers, Metal and Wood Work· "''''--1',,!! 
-M:c"h'l:.'r:!'i.��f�1fd'eITr,::r Proof of value, p rices, full . detail, illustr·d cataIogne, free. 
W.F.&John Barnes Co. 

Rockford. Ill. Address No 1999 Main St. 
THE BEST STEAM PUMP. 

Van Dnzen's Patent Steam Pnmp. Incomparable in cbeapness and effi. ciency. Needs no car� or skill; cannot get out of order; bas no mOving parts. 
A �uperior Fjre Pump. Instantaneous and powerful, ever ready. Available, wherever steam pressure can be had. for pumping any kind of liquid (hot,cold,sandy,lmpure,etc.l. We make ten sizes, prices from $7 to $75. Capaci-

State for what P���J�����.ig ;���e��ll��: 8:ia���e of H Pumps." Van Duzen & Tif"t, Cincinnati, 0 .. 

RAILWAY AND STEAM FITTERS' SUPPLIES, 
Rue'S Little Giant Injector. 

8CREW JACKS, STVRTEV ANT BLOWERS, &c. 
JOHN S. URQUHART, 46 Cortlandt St., N. Y. 

ROOFING 

NEW SOUTH WALES. 
To Iron and Steel Bridge Builders. 

The Agent General for New South Wales invi tes Des1.[ns and 'renders from Iron and Steel Bridge Bunders 
ikarl�ae;i����i�rt��t�I��riU:��e�b�ly � ����l��ig�e�� .New South Wales. The di8tance between the Abutments of the Bridge is 
���tU!;o� h1:t w�r:r�ri��� i�\��� i: ��e���r�::���t� of about 50 feet, and the foundations will have to be car
ried down to about 120 feet below bed of the river. 'l'he terms and condi tions, with a section of the river, and plan of site, can be obtained from the Agent Gen-
���!o�� �&�gn!�tu�deb�u�i�et�rP�ii���i�n�h7t�gt�: panied by a. list of works of similar character previously executed by the parties applying. 
th��g���i���e��� f��� �:ng��thaW a\�sb:,t diN:�:ge�� mentioned office on or before the first dlls of June, 1885. SA VI, SAMUEL, Agent Ge'1e��:f.:-.��t';;�8���1;.,�1�Ss. W., 5th February, 1885. London. England. 

ROCK BREAKERS AND ORE CRUSHERS. We manufacture and supply at short notice and lowest rates, Stone and O':e Crushers contalnlng the invention deecribedinLettersPatent.issued to Eli W. Blake
t 
June 15th 1858j,}0geth-

:i.il'��I:C"h�fsiJV toL�AfIt. Ir'���:��NT�TI°Jrii����l:"��fi��'t��S '::�?n:=ed aJn��� 
8:: =����:��eJ?�.i'!�:�::t, 'tCI�,:gJJ� =,f�tt;i�l.eat8, has been connected with 

FARREL FOUNDRY AND MACHINE CU" Manufrs., ADHOia, CDlln. 
-COPELAND & BACON, Aa"entl5o New yo I·". . 

© 1885 SCIENTIFIC AMERICAN, INC 

:J3L.A.S':l.'. 

IRON REVOLVERS, PERFECTLY BALANCED, 
HilS Pewer Parts than any other Blower. 

P. H. &. F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 

s. S. TOWNSEND. Gen. Agt.,22CortJBnd St., 9 De:vSt.o 
COOKE & CO., Selling Agts., 22 Cortla.nd Street, 
JAS. BEGGS & CO., Selling Agts. 9 Dey Street, 

NE� YC>:B.:K.. 
SEND FOR PRICED CATALOGU:s. 

IT PAYS to sell our Rubber Stamps. Freecatalogue to 
_ Agents. FOI,JAMBE & CO., Cleveland, O. 

ROLLSTONE VARIETY LATHE. 
Latest improved. Rotary 
and Stationary Bed Planers and Buzz Planers; .Band Saws; Wardwell's Patent Ilww Bench Dowel 
1\.'1 achine ; Chair Machine .. 
7Jo �����r S%�h�fe�,ec�'a 

_ hand Machimery always on hand. Send for catalogue, 
St�ai,l'?J!bii::.t'a:;�LLSTON.E MACHINE, 

WeakNervousM8D 
Who suffer from Debility, Pretnature 
Decay and Exhausted Powers, certainly. and permanently cured without STOIlJACH 
MEDICINES by the Marston Bolus; the 
new plan of treating Nervous Debility, Physical Decay, &c. Endorsed by thousands who have been restored to full alld perfect tnanhood. 
.... Sealed treatise sent free. Varicocele cured without Snrgery. Address MARSTON REMEDY CO., or DR. H. TRESKOW, I 46 West 14th Street, New York.,.' 

A GREAT MEDICAl, WORK ON MANHO()J). 
Exhausted Vital ity, Nervous and Physical Debility, Premature Decline In )1 an, and the untold miseries flesh Is heir to. A book for every man, young. middle-aged, and old. It contains 125 prescriptions for all acute and chronic disea.ses, each One of which is invaluable-so found by the author, whose experience for 23 years is such as prohably never before fell to the lot of any physician. Three hundred pages, bound in beautiful French muslin, embossed covers. tull gilt, guaranteed to be a finer work in every �ense--mechanlCal, liter .. 
��h'n��� fd'�i��o�oonraih:��n��yw�tf£� ���knJ�a�d�i�� _ 
lr��aS�<;:;Pl:���n���y s$i;.DJ �Kw�ag'oY8s����i �����r:d the author by the National Medical A ssociation, to the omcers of which he refers. Address the Peahody Medical Institute, or Dr. W. H. 
f::���su�t�J o!�ff���e�:��e:eq�y:tg�'B�fIs�hdhe�:e�l ence. 

FOREIGN PATENTS. 
'I'heir Cost Reduced. 

The expenses attending the procuring of patents tn 
most foreign countries having been considerably re
duced the ol>otacle of cost Is no longer in the way of a 
large proportion of our inventors patenting their inven
tions abl'ood 

CANAUA.-The cost of a pate:� in Canada is even less than the cost of a United Sta tes patent, and the 
former inrllldes the Provinces of Ontario. Quebec, �ew 
.Brunswick, !Tova Scotia, .British Columbia, and Mani-toba. • 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily'increas
ing. 

EN(.lI.A ND.-The new English law, which went Into 
torce on Jan. 1st. enables parties to 8�ure patents in 
.Great Britain on very modf!rate terms. A British pa. 
tent includes England, Scotland, Wales, Ireland and1;be 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world. and her 
goods are sent to every quarter of the globe. A good 
Invention is likely to realize as much for the patentee in Enl/land as his Vnited States patent produces for 
him at hf''lle, and the small cost now renders it possible 
for almost e'V"ery paten tee in this country to secure a pa
tent in Great Britain, where his rlghts are as well pro .. 
tected as in the United States. 

O'J'DElt COUN'J'ltIES.-Patent� are also obtained 
on very reasonable terms in France. Belgium, Germany, 
Austria, Russia, Ita.ly, Spllin (tbe latter 'inclndes Cuba and all the other Spanish Colonies), Brazil, British India, 
Australia, and the other British Colonies. 

An experience of FORTY years has enabled the 
publishers of THE SCIENTIFIC AMERICANtoestablish 

competent and trustworthy agencies in all the prinCipal 
foreign countries., and it has always been their aim to 
have the business of their clients promptly and proper
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all connt ries, including the ccst for each, and othe 
information useful to persons ccntemplating tbe pro· 
curing of patents abroad, may be had on application to 
this office., 

MUNN'& ('0., Editors and Proprietors of TH"�CI
ENTIFIC AMERICAN. curdially-invite all persons desiring 
any inforn"lation relative to patents, or the registry of 
trade-marks, in tbis country' or abroa/t, to call at their 
offices. 861 Broadway. Examination of inventions, con .. 
sultation, and advice free. Inquiries by mail promptly 
answered.. 

Address, M UNN & CO., 
Publishers and Patent SoliCitors, 

861 Broadwa:r. New York. Rraneh Office.. C'lr. F and 7th Streets, opposite Patlln\ Qllloe Wubi�n,D.C. 
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