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FmlI:ANDW.lTER-PRoOl!' BUn.DlNOFELT, 
FIlU:,PBOOF PAINTS, STEAM PACKINGS, BOILER 

COVERINGS, ETO. 

Samp les and descriptive Price List free by mail. 
a W. JOllNS M'F'Cf co., 87 MAIDEN LANE, N.1. 

CHICAGO. PHILADELPHIA. LONDON. 

HEATING BUILDINGS BY STEAM.-
By J. H. Bartlett. M. lnst., M.E. A description of the Bony system of generating stAOID at a central point, transmitting it by mains to Buitable distances, and utilizing it for beat or power by means of mechanical devices. With 3 enl!ravings. Continued in 80IlC:\TIFIC 
AMEIHCAN SUPPr,ilJMI�NT No. 4-�". Price JO cents. To be had at this office and trom all newsdealers. 

No 8crewlna'. 

NO LOST MOTION. 
INSTANTANEOUS GRIP. 
T. fl. MASSEY, Sole lIIfr. 

10 So. Jt'lfer.on St., Chlcalro 

81 John St� N. Y. 

THE DISCHARGE OF ELECTRICITY 
from clouds. Description, by Mr. Loudon, of a pretty experiment to illustrate Bome of the phenomena of thunder storms. With one figure. Contained in SelE:\,TIFIC AMEltiOAN SUPPLE""N1" No. 493. Price 10 cents. To be had at this office and from aU newsdeal· 
ers. 

WITIlERBY, Rl'GG & RICHA UDSON. Manufacturers ot .t"atent \\ ood Working :\1ach1nery of every descrip .. tion. F'acHitie/3 unsurpassed. Shop formerly occupied bv R. Ball & CO .. Worcester. Ma.s. Send for Catalogue. 

Deafness 
OVEROOM:E_ 

Perfect hearing secured by the Mi:::ro-Audiphone. Scien
tifically constructed. Acoaat e ly performs all functions of 
hearing. Sound collected, reflected. conducted and intensi
fied. Satisfaction guaranteed. Patented in all countries. 
Illustrated circulars and testimonials sent free. Address 
MICRO-AuDIPHONB Co., 201 W. 34th St., N. Y. City. 

Will be sent on trial. 
Send Cor in.trucllon. 10r 'neaourement Oreal's. 

(lllention tbi. Paper). 

The only Real Treatise on the Subject. 
The Windmill as a. Prime :Mover. 
C�R��h���t�gu��ert}:;i��;fC��I��u�����i,n�t�� WJ�� many fine illustrations. By A. R. WOLFF, M.E., ConBulting Engineer. 8vo, cloth , • . , $3.00 

Mailed prepaid on the receipt oj the price. Addr ... 

MUNN & CO., 361 Broadway, New York. 

�DII: • .A. ����XIS, 
l·J'ovldcuce. n..l.(Pnrk st.) Sixminutes'walkWestfromstation. 

Orhrlnal and Ollly lIuildel' 01 Ihe 
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 J. W. Hili, M.E. PrlceSI.25. 
lONTlON THIS P APEB. 

PATENTS. 
MESSRS. MUNN & CO., in connection with the publi· 

cat!on of the SCIEJiTIFIC AMERICAN, continue to ex
amine improvements, and to act as Solir.itors uf Patents 
for Inventors. 

In thi. line of business they have had forty one years' 

experience, and now have unequaled farJ!lit!e. for the 
preparatlOn of Patent Drawings, SpecificatioI!s, and the 
prosecution of Applications for Patents in the United 
States, Canada, and }1"'oreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, A ssi�nments, an d Reports 
on Infringements of Patents. All business intrusted to 
them is done with speCial care and promptness, on very 
reasonable terms. 

A rramPhlet sent free of charge, on application, con" 
�� nlh��\id1���·��t c�����r��et�b:�� gg�y�l��t�: Designs, Patents, Appeals, Rnissues, Infringements, Assignments, Rejected Cases, lIints on the Sale of Pa .. tents, etc. 

We also send, free of charge, It SynopsIs of Foreign Pa. tent Laws, showing the co�t and method of securing patents in all the principal countries of the world. 
MTJNN &; CO., Solicitors of Patents, 

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

CllioBulldlng, near 7th Stroot, Washington, D. C. 

FER.. 
I:(you will put a JENKINS BROS. VALVE on the worst place you can lind, where you 

cannot keep other Valves tight, and if It is not perfectly tight or does not hold Steam, Oils, ACids, 
or other Iluids longer than any other Valve, you may return it, arid your money will be refunded. 

To avoid imposition, see that valves are stamped "Jenkins Bros." 

JENKINS BROS., 
13 So. ItourthSt .. Phila. "'9 Kilby St., Boston. 

EPPS 
CRATEFUL-COMFORTINC. 

C 0 C 0 Ai �s� ��9cQ,a!�l.n�a�P;i9wq J;;it,"{� 
jects. Catalogues on application. Part 1 Optical, 2 Mathematica� 3 Meteorolottical, 4 Magic J�anterns, etc. 

The Po onlar SCience News for Octo ber L. MA N A /SSE, 88 Madlson "'treet, Chicalro, Ill. 

Contains two articles of unusual interest: A Look through the great Object Glass just completed for the Lick Observatorr' by Prof. C. A. Y oong. and a description of the Skul of a Mound Builder, illu�trated by' drawings from a cast. by Dr. S. F. Landreliissprice 1U 
f;;:t:h�r d�teog:f�u':�e�� ��n;�!ligtbfadrie �oli��

l
tg� regular subscription price. Address, 

POPULAR SCIENCE NEWS COMPA.NY, 
19 PEARL STREET, BOSTON. MASS. 

SHEPARD'S NEW »60 

Strew·Cuttlng Foot Lathe. 

Foot and Power Lathes, Drill Presses, . Scroll·saw Attach. ments, Chucks, Mandrels, Twist D�fb.
!!O�sn. Ci.�ll.B�,sL�t'lies on 

pale�a'}�r catalogue of Outllts 
for Amateurs or Artisans. 

AddressH. L. Shepard,Agent, 134 E. 2d St., Cincinnati, O. 

HARRISON CONVEYOR! 
Ha!':lling 6rain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&'c. 
���I BORDEN, SELLECK & CO., t ���':.rs,} Chicago, ilL 

STEWART'S ANTI-INCRUSTATION SOLUTION 
Will snccessfully remove all Scale from BOilel. and_Jlositlvely 

NIeventany new formation. A trial solicited. 
Satisfaction guaranteed. RAND, HAJtME N�E�'iJl,':"C::: llrt!':��ct-'rc:i'i Sts •• Philadelphia, Pa. 

T�E 

"ACME" 
Automatie Safety Engine. 

1, 2 and 4 horse power. Always ready. No engineer . No dirt. No noise. Cheap, relia ble, economical 
Rochester Maehine Tool Works, 

Rochester, New York. 

SHIELDS & BROWN 
M.m��d ••• �andS�.��.o/ 

For BO [LERS and STEAM. PIPES 
Reduces (Jon4leJllaUOn of Steam. 

FOR GAS AND 'W A'I'ER PIPES. 
The Be8������!::::!}'Jrea�'!�1 c:fdz�::fhe World 

Send for illustrated descrlptive.Circular, and name this paper. 
143 Worth Street, N ew York. 

78 and 80 Lake Street, Chicago. 
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m·� AM�nI�AN.���� T���PH�N� ��. 
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 
unla wful use, and all the !!onsequences 
thereof, and liable to suit tlwrefor. 

MICROSCOPES 'l'elescopes, Spectacles,Barome. 
ters, Thermometers, Photo

DTapldc Ou, tfits for ..Amatellrs, Opera Glas.'1es, eft). 
W.H. W ALJVl!OiJ.EV & CO.successors to R&J. 

Beck, Philadelphia. Illus. Price List free to any address. 
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The Dlost Popular Scientific Paper In the World. 

Only $3.00 a Yelll', illCll1dltlR' 1'lIstalre. Weeldy. 
:i2 NUll1bt�rM a Year. 

ThiN widely circnlated and splendidly Illustrated 
paper is published weekly. Every number contains six
teen pages of useful infOlmation and a large number of 
original engravings of new inventions and discoveries, 
repref!enting Engineering Works, Steam M uchinery 
New Inventions, Novelties in MechanIcs, Manufllctures, 
Cbemistry,J,;lectricity Telegraphy.Photography, Archi
tecture, Agriculture, Horticulture, Natural History. etc. 

All (:Iaooes of Ueader. lind in the SCIENTIFIC 

AMERICAN a popular �e.w.me of the best sclentilic in· 
,tormatiun of too day; and it Is the aim of the publishers 
to flresent it in an attractive form, avoiding 88 much as 
possible abstruse terms. To every intelligent mind, 
this journal alfords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Termo of Sub8cl'lplloll.-One copy of the SCIEN
TIFIC AMERICAN will be sent for one uear--52 numbers
postage prepaid. to any subscriber ill the United States 
or Canada, on receipt of three dolia ... by the pub· 
lishers; six months, $1.50; three months, $1.00. 

Clubs.-One extrll copy of the SCI"NTIFIC AMERI· 
OAN will be supplied gratis fCY/' every clUb of jive subscrib .... 

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 correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad
dress aIL letters and make all orders, drafts, etc., pay· 
able to 

:tl...d:"O'NN &; CO •• 

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

'rH>O SCIENTIFIC AMERICAN. but is unIform therewith 
in Size, every number containin� sixteen large pages. 
THE SCllnNTIFIC Al\IERICAN SUPPLI�MICNT is published 
weekly, and inCludes a .very wide range of contents. It 
presents the most recent papers by eminent writers In 
all the prlnoipal departments of Science and the 
Useful Arts, embracing Biology. GeclollY, Mineralogy, 
Natural History, Geol<raphy, Archreology. Astronomy, 
Cbemistry, Electricity, Light. Heat, Mechanical Engl-

Mention this paper. A SIC OFFER. wTln;t��':(�:;�i,rul neering. Steam and Railway Engineering, Mining, 
Self.Operating Washing Machines. If you want' Ship Building, Marine Engineering,. Photography, 
�r�n"c"e�d';�l*':[tro"::i lo�2"31.��P�i�:��-i: ;i":e���!�7�g!��::::.
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STEAM ENIINES. 
Horizontal and Vertical. 

Dr e d Ir i 11 g llIachinery, Flour. POWdCl', Slate and Flint JVliJIll'lacliinel'Y, Tur_ bine Warer Wheels. 
Yorkl'lIfgCo.,York,Pa, U.S.A. 

my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the wbole profusely illustrated with 
engravings. 

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

Price for the SlJPPL10MENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM. 

--------------- -----------------""T'I ------------ . 1illtIOAN and one copy of the SUPPLEMENT, both mailed 

GAS ENGINES. 
for one year fi>r $7.00. Address and remit by postal 
order. express money order, o r  check, 

lllUNN & Co., 361 Bl'oadway, N. Y., 
Publishers SCIENTIFIC AMEnICAN. 

Best III prinCIple, workmanship, and mat�rials. An unequaled smaD Motot adapted to all use •. 

���I��e �O;�r 
�c��toa�fu�t' �::;br��e ��r���!� i� �i�'�:·ce. Four sizes: 1 H. P., � H. P .• l man power and Dental Engine. These Engines are especially suit.ed for Gasoline Gas for country use. W" Send 101' IU'UIltIluU.d (JaW.Io(I'Ue. 

ECONOMIC MOTOR CO., 
Office and Salesrooms, - 84 Z>JIiIY ST •• 1'IT_ Y. 

'ro J�'ol'eia-n �ubscl'ilJe .. I!I.-Under the facilities of 
the Postal Union,the SClE''flFIC AMlORlCAN is now sent 
by post dil'ect from New :i'ork, with regularity, to sub. 
scribers in Great Britain. India. Australia. and all other 
British colonies j to France, Austria, BelgtuJEj Germany, 
Hussia, and all other European States j Japan. Brazil, 
Mexico, and all States of Central and South Am"rilla. 

HYDRAULIO FLANGED R E A D S 
, . Terms, when sent to foreign countries, Canada excepted, 

$4, gol:!, for SCiEro."TIFIC AMIr.RIC.AN. one year; $9, gold. 
for hoth SCIENTIFIC AM_RICAN 8,111 SUPPLEMENT for 
one year. This includes postage, which we pay. Remit OF IRON OR STEEL, FOR BOILER A.ND TANK MAKERS. by postal or express money order. or draft to order ot 

MUNN & CO .• 361 Broadway, New York. Unequaled for Strength and Uniformity. 
THE DIC��!4.��g.!A.,. ��R]NG CO. j
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