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IF IRE FELT THE NEW NON·CONDUCTING MATERIAL 
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It to be supenor to Hair Felt tn Non ... ConductinJl qualities. Made tnto sectional form 
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'i'HE UHA I.MElt!'i.SPENCE co., :S9 Rnd 61 Liberty !oIt" New York. 
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IlA VTS.-A Practical Treatise 011 the Manufacture of Bricks, 'l'iles and Terra Cotta. etc ... including Fire 
�:�r::d. �{l�B�:!tid ��V�17 ����:�i��!�i� t������l. Price........................ ........... . ............ $�.OO II" VIS.-The Manufacture of Leather: Including TRnning. Tawing, (�urryinlZ'. F1nisbin� .. and Dying of every kind of Leather. By ('bas. T. Davis. Illustrated by 302 engravings. and 12 sample. of dyed Leather. 8�4 vages. 8vo. Price .... .. .. .. ... ........ . ......... $. o. 00 D \ Vl"'.-Tbe Manufacture of Paper: Containing t.be various processes for the fabrication. colorin-!, and finishing nf every kind of Paper, as well as the different 
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U -\ VIS.-A Treatise on Steam Boiler Incrustation and Methods for Preventina- Cf)rrosion and 1:'cale. By Chas. T. Davis. Illustrated by 65 engravings, 141 pages, 8vo. Price........ ...... . ....... .. ............ $].;')0 DA\VIIJUWSK.V.-A Practical Treatise on the Raw Materia , s  and "'abricatlon of Glue. Gel atin. Gela

till-Veneers and Foils. isinglass. Cements.· Pastes, .'lucilagi�s. etc. 1'ranslated and edited from the German by 
William T. Brannt. lJlustrated by 35 engraViDg's, 297 pages . Price..... .. ................ ................ $2.�0 

DUPJ.AIS.-A Treatise on the Manufacture and Distillation of Alcoholic Liquors. (1'rom the French of M M. lJuplais by ·M. McKenney, M. D, Illu3trated by 
����I1l�i'f,g'����.��.� .s.�:��al.':o.��. ���.
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F II A N K E 1 .• HUTTEn .-A Practical Treatise on the Manufacture (If starch. Glucose. Starch-suaar and Dextrine. Based on the German of Wagner. Illustrated by 58 engravings. 344 pages. 8vo. Price .... $3.�0 GREENWOOIl.-Steel and Iron : The Praotice and Theory 0'( the several Methods in their Manufacture. 97 diagrams, 536 pages, l2mo. Pricp ...... . ..... $�.O., 

W�ot.��gJ�J ::nd-Ifri'e��cr�is JF/ ,��'k:s';ri�t 
Dil�':.'! trated by 323 dyed patterns. 8vo. Price . ... .. ..... $7.;')0 

Ht) 1?�·F.lt.-A Practical Treatiseon Caoutchouc and Gutta-Percha and the Manner or Mixing and Working them. From the German by Will. T. Brannt. Illus-trated, 278 pages, 12rr.o. Price . . . . ... ,........... . .S2.aO KI N(;;Z�;'l·'I'.-The History. Products and Processes 
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1��:��r,,;;:5� �g

n
,,���g.M1'>����.��: .. I.l��.�t.r!5ii�J'6 

1n�.AI;lu';N;�� Jl���. ��o�h���s:�y.'�P�:i.��.�:f.�'li O'NEIL I..-A Dictionaryof Dyeing and Calico Print-Ing. 491 pages. 8vo. Price ... ....................... $3.�0 
'I' n AUSING.-Theory and Practice of the Preparation of :\'Jalt and the Fabrication of Beer. From the 

German. Ela borately edited by A. Schwarz and Dr. A. 
�;'i��u�.r .... Il��.s.t.r.�t�.� .b:. ��.:���
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IT The above o r  any of our Rooks sent by mail, free oj 
postage, at the publicat'Wn prices, to any address in the 1vorld. 

R�, �;���6��::1 ���a��';.cta��=��;tc�;��� 
the whole coverinQ every branch o j  Science applied to the 
Arts, �nt free ana free of postage to anyone in any part 
oj the world who 1uiUjurnisnus witn nUl address. 

HENRY CAREY BAIRD &. CO. 
INDUSTRIAL PUBLISHERS.BOOKS �LLERS & IMPORTERS 

S1U Walnut St., Philadelphia, Pa., U.S. A. 
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.. Thi s is. beyond all compare. tbe greatest AmericRn work on railways 

AM E RICA N ���d:o�:���d�:.!�g1. 
rl��1}��:�.Y 

HAl LWAY With 22� illustrations. 8vo. half le .. ther, $0.00 net. 
*.* Send to publishers for full aescripti'ue c'ircular. 

CHARLES SCRIBNER'S SONS, 
743-74� Bt'oadway, New York. 

OIL WELL SUPPLY CO. Ltd. 
�l &: 92 WATER STREET, 

Piltsburgh, i'a., Manufacturers of everything needed for 
.a.�T:.!1I9Z.A1V �ELLI9 for either Gas. Oil, Water. or Mineral 

6�:��g��i���Slii��g���is::ft�: Illustrated ca!,alogue, price , lists and discount sheets on reqnest. 
NOTICE TO WELL CONTRACTOR!'!.-Correspondence req nested with well boring contractors, wit. a view of lettinj.f a contract. AddreSR A. C. SI. ... OAN. �ec. of Industrial Development Co .• Las Vegas, New Mexico. 

ARTESIAN Wells, Oil and Gas Wells. drilled 
rls\'XlO}�:��:��Ut= 
�:!!lt�"J' .,';,�e;;re�Jm��� able Horse Power and Mounted 
Steam Drilling lI1acblnes for 100 to 
f\OO tt. Send 6 cents for illustrat.ed catalogue. Piel'ce A "lcsian 
asNi:!���!:e�'k".,"�JY�rt' 

� POP SAFETY VALVE O�WATER RELIEF VALVE 
�D' IMPROVED STEAM GAGE 
"0 STEAM ENGINE INDIOATOR 

Slllflle lIell C'hime '\'hhtle, and all 1nstruments used In connection with Steam, Air and Water. 
.,ole AQents Jor Clark's Ltnen l!'ire Hose. 

NEW YORK. LONDON. 

CROSBY STEAM GAGE & VALVE CO. r,�.���,:\'ia�!: 

Gates Cornish Rolls Pulverizer Simple, Durable, Compact, Dustless, 
and a finished product direct from the machine8. The best Ore Granulator for leach .. ing and concentration. 

MANUFACTURE ALSO 
Gates Rock and Ore Breakers 

A ddres8 for Catalogues GATES IJI,ON WOKKl'l, 
:So C ,",0. Clinron Sr .. Chlcall'o. 

215 Franklin St., Boston. Mass. 
4i Vey St .. New York. 

D��I:�: �rliJ!FJ�f8ll t1:�onr\�i,�� �i�g 
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be at, electric lilZ'hts, elevators, and all modern conveniences. Rents moderate. 
Wn�LIA�ll1'OULKEt Treas., Room 6, Bible House. 

£J. !1i!ST��N�m�� IN THE WORLD. 
B"Speed, Comfort and Safety. 

AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
�TA.MF'ORD. CONN. 

BHANCHEs:-Philadelphla, Chicago, Pittsburgh, Boston. 

KEEP COOL! CLARK'S 
light. Running Ventilating 

FA..N'&. Adapt.ed for Ventilatin" and Dry_ ing of every descri ption. Catalogue free. 
GEO. P. ULARh., Box L, Windsor Locks, Conn. Jas. Goldsmith, Agent, 744 B'way, New York. 

!I .. kM .... ,.,&�. MANHATTAN 

��",;:·�··S E L F·LUB RICATINC 
Plumbago Packing is the best to be had(or Steamers, Locomotives, Stationa.ry Engines, Pump�, with oil. hot or cold water, Valves. Steam Hammers, etc. [t is made round and square. Send for Circulars, or sample for trial to the General Agents, GREENE, TWEED & CO., 

83 CHAMBERS ST., N. Y. 

BARREL MACHINERY. 
E. &. B. HOLMES 

BU1!'FALO,N.Y. 
ALso A FULL LINE OF WOOD WORKING MACHINERY. 

OTTO GAS ENGINES 
33,000 SOLD. 

Engines and Pumps Combined. 
For COAL GAS 

or GASOLINE, 

SCHLEICHER, SCHUMM & CO, 
PHILADEJ.PHI.4., 

CHICAGO, NEW YORK. 
PAT. FOOT POWEll MACHINEItY. 

I feel sn hi"hly pleas
ed with yuu rVelocipede Foot Power with seat, that 1 wish to add my testimony to 

�E:�::;iliili, its superiority. I did 
PI not expect to lik e it, but having used the Velocipede Power, I would have nothing else. It so greatly lessens the fatil<lle of using foot power. in fact, it may be saij to without tatigue. and is a steadier motion. I 

I had known of it sooner. Send for catalogue. BARNES CO .. ll'.l9 Ruby St., Rockford. 1II_ 
54TH EDITION.-113TH THOUSAND. 

ENGINEERS' POCKET· BOOK 
By CHARLES H. HASWELL. 

Mechaniml' and Engineers' Pocket-Book of Tables, Rules, and Formulas pertaining 
to Mechanics, Mathematics, and Physics: including Areas, Squares, Cubes, and 
Roots, etc.; Logarithms, Hydraulics, Hydrodynamics, St,pam a nd the Steam-En

gine, Naval Architecture, Masonry, Steam-Vessels, Mills, etc.; Limes, Mortars, 
Cement�. etc.; Orthogmphy of Technical Words and Terms, etc., etc. 12mo, 
Pocket-Book Form, pp. 930, $4.00 . 

.. I cannot find words to express my admiration of the skill and Indu.try displayed in producing the .arne. To you belongs 'tbe bonor of having presented to tbe world a book containing more positive information thun was ever before published. I could with justice say more."-ElvtrlWt from a Letter to the Author from the late 
Capt. J. ERICSSON, the celebrated Engineer. 

BY THE SAME .AUTHOR. 

MENSURATION AND PRACTICAL GEOMETRY. Containing Tahles of Weights 
and MeaE.ures; Vulgar and Decimal Fractions; Mensuration of Areas, Lines, Sur
faces, and Solids; Lengths of Circular Arcs; Areas of Segments and Zl)lIes of It 

Circle; Board and Timber Measure, Centres of Gravity, etc. , etc. With a Treatise 
on the Carpenter's Slide-Rule and Gauging. 12mo, Sheep, pp. 324, 90 cents. 

Published by HARPER & BROTHERS, New York. The above 1N7l'ks at'e far sale by aU boohJellers. (Yf' will be sent by HARPER & BROTHERS, postage prepaid. to any port of the United Srates, Oanada. or Mexico. on receipt Of price. HARPER'S NEW CATALOGUE. a descriptive 
list Of over 300 volumes, sent, postpaid, on receipt of Ten Oents. 

EXPERIMENTS WITH LIFEBOAT 

����e!�;tr}uftfn�r�i�����e�c�lu�t Cgl��t ��(Cgr�
i
f�: vestigations and experiments directed toward the im_ provement of the small self-righting rowing lifeboat. With 8 tlgur�. OJntained in ScIENTIFIC AM�RICAN 

SUPPLEMENT. �o. 163. Price JO cents. To be had at 
tb IS o:Hlce and from all newsdealer8. 

VOLNEY W. MASON & CO., 

FRICTION PULLEYS CLUTCHES ana ELEVATORS 
PItOVlDIUWE. Il. I. 

Have you a Thought 
That you want to make work? The wa� 
to make it work (or find out that it won t 
work) is to put it into a machine. We 
have a shop on purpose. Will send a 
primer first. 

THE JONES BROTHERS EI,ECTRIC CO. CIN'TI. O. 

d';;"1!l! -DIVXNG APPARATUS-
�> . �� ' ANo'FIRE DEPARTMENT SUPPLIES - • . �. � A J MORSE &: SON 140 CONGRESS ST BOSTO N 

$1 0 

CA SH :nni'X'i)s�:;,�tn�ht�WIR��tl�; 
_ to the purchaser 100 per cent. witnin two yeaN. One of the be�t suburban propertieM in Tacoma, Wash., on the line of street railwa.y connecting two flourishing cities. Price of lots, $100; corner lots, $125. Write for lnaps and particulars. A 

n�::������
ioik�:�e���,P{V���U����tfg��r i���: 

E N. OUIMETTE, 1316 Pacific Ave.,'lacoma, Washington. 

WHAT Uncle S .. m and AUnt Columbia think, etc .• of 
A8HIIOTO I w.1.�I��:.u.:�!ii�:&�J�m�� 

11I¥EIITIOIil PERrECTED DETAIL ORAWIIIGS, PATTERIIS, 
CAIlIIIGS, MOULDS, MODEls, SPECIAL TOOLS, DIEI, JIGS, 
NOVELTY AND DUPLICATE WORK. CIRCULAR UIIT. 

A. J. WEED" 1:0., 106" 108 LIBERTY n .• IIEW YORI. 

$10.00 to $50.0 0 �f��:�:!�t ness. Magic Lanterns and Views of popular subjectsa Catalognetl on application. Part 1 Optical, 2 Mathematlcsk 3 Meteoroioltical, 4: Ma�ic Lanterns, etc. 
L. MANAS .. E, SS Madison Street. Chicago, III. 

� !�J!n�!!.�e!'lg!g��§ � �pa�I?ents no extra charge. Send for Cata.. 
& agts. terms. ruJuse,Hazara& 00., 16 G. St.,Peoria.IU. 

6BiCYCLEE�r BfYPEWRifER, SendtoA.W.GUMP&CO. DAYTON.OHIO 
. �!4�C::C::d:t!�a�:!S�����i���S�'� and T VPE. WRITERS taken in EXCHANGE 

TYPEWRITERS. 
Largest like establishment in the world. First

class Second-hand Instruments at half new prices. 
Unprejudiced advice given on all makes. Ma
chines sold on monthly payments. Any Instru
ment manufactured shipped, privilege to examine. 
EXCHANGING A SPECIALTY. Wliolesale prices 
to dealers. Illustrated Catalogues Free. 
,TYPEWBITEB 170 Broadway, New York. 
HEADQUARTERS, i 144 La Salle St., Chicago. 

Df;AFNE HUD NOISES CURED by 
. P VISIBLE TUBUl". EAR 

C Whl'persheard. Com-fortable. uccesRfulwhereall emedles rAIL. Ills. book&: 
proolstree. Address 1'. mSCOx. 858 Broad.a,., New York. 

ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 
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BOO�S 
-FOR-

Engineers and Firemen 
THill BEST BECAUSE 

they au written in plain, practica l langullQe. dtvold of 
tJworUs O'r mathematical formula!. These books embrace all branches o� Steam En�tDeer� lng-Stationary, Locomotive, Fire, and Marine. Any ellilineer who wishes to be well informed in all the duties 01 his calling should provide himself with a full set. They are the only books of the kind eyer published in this country, and theyareso plain that any engineer or flreman that can read can easily understand them. 

Hand-Book of tbe Locomotive. Price ...... $�.:SO 
Engineers' HandY·Book. Pl'ice .............. $3 • .'i0 
Instructions and Suggestiolls for Engineers 
and Firemen. Price .... ...... ................. $:4.00 

UseandAbuse ofthe Steam Boiler. Price. $:4.00 Cf;�fc"e���.�. �� .. ���� .. ���.���.� • .  ����� .. �.�t�.Mi 
Hand·Book or Modern Steam Fire Engines. Price ....................... .. .............. .... ..... $3.�0 

Htn�;.?��� ... �� ... ��
n
� . . ��� ... ���·�.�� . .. �.':I���" 

Questions and Answers ror EngineerH. Price ..................... ... ........................ $3.00 Cot"e and Management of the Steam Bniler. Price ............ . .................................... 82.00 
Yonn" Enll'ineer's Own Book. Price ........ $3.00 

FOR SALE BY ALL BOOK.SELI.ERS. 

An yoj tne above books will be sent to any part oj the 
United States ar Canada on receipt of list price. 

Send nwney in Registered Letter, P. O. Order, or Postal 
Note. 

Send for Descriptive UataloQue mailed free to any address. 

EDWARD MEEKS, Publisher, 
1012 Walnut Street, Philadelphia, Pa. 

PROPOSALS. 

proposals for I�ock ('onstruction.-ENGINEER 
OFFICE, U. S. ARMY. Nashville, rrenne�.see. AUfrust 
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as1��f�7���n��s:��CkBi�8ef� are invited to be present at opening of the bid!'!. The United Stateb reserves the right to reject any and all proposals. The a,trention of bidders is inviled to the 

�c;:y O{3.Crsw.re:cii. afs:rg::� l���ra�JY ;gi.1��. ���/':a: Statutes at Large. Specifi<!atioDR and blank forms for proposals will be furDl15hed on application at this office. 
.T. W. BARLOW . Lieut.-Col. oj Engineers. 

NOW READY. 

Experimental gcience, 

By GEO. M. HOPKINS. 
• 

740 Pages, 680 Illustrations, 

PRICE, by mail, postpaid, • • • •  $4.00 

SEND for FREE ILLUSTRATED CIRCULAR and 
T able of Contents. 

M U N N & CO., Publishers, 

�mct � Ih.f cJJCi�umit �m�ritau, 
361 Broadway, New York. 

IDEAL MUSICAL BOX 
h the I.ate.t Invention in Swiss Musical IJoxe" 
Jt hi the Sweele�t und Must Perfect Ilistrunient 
for the PRI·lol'. AllY nutuber .,flunes call be obtuined for h. The r.lar�e8t ;Stock of MUsical Boxes-in 
America. Send 4 cent stamp for 11luRtrated Catalo.zue. 
JACOT & SON, sO:IJl\AJm'lY' 

WABTED···DESIGNS OF 
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�a���J\��C��;;, ��P��e15��:i�;:d l'gl�[l��e($�OO� ��r!it� 
f�:d ih:orhf�de ��C�r�t���!�tYD�)I?!��rs(���j)) :iV11 g: ��\�: All designs, together with cost of manufa�ture, which will be considered in making award, must be submitted not later than November 1. THE UNITED STATES CASH REGISTER CO., 

CINCINNATI. OHIO. 

W A.N T .. :D.-'J.1wo copper ulate engravers j one eX .. 
pert In Ip.ttertnp: and 8tipple or sand tintin� as shown on Cf)8.st and Geodetic Survey chart!'!; sRlary, 

$1.� oer annum j and one with less experience-saIRry. 
$900 per annum. Also expert enlZ"'aVpr8 of topoJ!"raphy and stipple or sand tintln�, ta contract for work tn be done .at their homes. Further tnformHtlon will be fur ... 
nlsbed Oll application. T. C. 1IlI<.NDENnAIJ" SuperIntendent U. S, Coaat and GOOdet.lc SucvtQ'. 
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