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IF' BrI mail, at the publicaU<m price, fre. of postage to 

anti address m the world. 
IF' A circular, 4 pages, 4to, giving the full Table of Con-���� � !:::f.'lJ�"i.'l: ::l�=: sent free o f  postage to any 

HENRY CAREY BAIRD &. CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS" IMPORTERS 

S10 Walnnt 8t., Philadelphia, Pa., U. S. A. 

NASH 
Gas Engine 

-Il'OR-

National Meter Co. 
NEW YORK. 

BOSTON. 

GBAR CUTTING 
-ANJ>-® w.c;.�.�!!!,!·,., 

thls class of work and IOlIclt 
correspondence. 

Leland Fanlconer &: Norton CO. 
DETROIT, MICH. 

C
USHMAN CHUCK

S CIompZete line for aU uses .bown In ne" 
Illustrated catalogue, free to all. 

Cnshman Chnck Co., Hartford, Conn. 

IDEAL MUSICAL BOX 
.. the Late.t Invention in Swillll Mallical Bo][es 
It II the SWeete8t and MOllt Perfect Inlltrumenl 
for the Parlnr. Any nnmber .rtnnell cnll beob. 
talned for It. Tbe Largest Stock of Mualcal Boxes In 
America. Send 4 cent .tamp for Illustrated catalogue. 

JACOT & SON, 80::lI'\A:B'l:�Y' 

THE DAIMLER MOTOR 
THE DAIMLER MOTOR CO. 

Is prepared to furnlsb I, 2, and 4 Hor.e Power 
GAl!! or PETROLEUM MOTORS 

for all Industrlal Purposes. FullU illustrated cat<zlDgJu and price list on application. Motor. in operation at 
Wor .... Stein way, Lonll Island City. 
OlDce, 111 Eallt 14th 8treet. N ew York City. 

!�!rks���!�!�!s!.!P ;h�Co'!: 
pany bas an establlsbed trade and has mannfactured 

Sa.h, Door.. BUndll, and Noveltlea. 
Tbe Company Is wlndlnll up Its buslnesa and wlll .ell tbe 
rlant on most favorable terms. Tbe macblnery co.t 
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D
FJ; :':;''c�'at;;.���1:''0::! side of tbe property. 

V.A. FULLER, Sec'y •• Sherbnrne, N. Y. 

&J!EI!!:ST���fI�! 
IN THE WORLD. 

.t?Speed, Comfort and Safety, 
AGENTS WANTED. 

Large Ilustrated Catalogue sent Free to any AddreiL 
THE EAGLE BICYCLE MFG. CO., 

8T�RD. CONK. 

�� 
THAN L E ATHER. NOT AFFECTED BY WET DRY 

OR HEAT· SEND YOUR FULL NAME AND ADDRESS 

FoR PRICE L1ST ANO ILLUSTRATIONS TO 
THE MIDGLEY WIRE BELT CO. BEAVER FAllS, PENNA US.A 

GOOD AGENTS wANTED . NAMEiHIS PAPER. 

$citutific !mtrftilu. 

S1;ea� "Yao1:11;s, MARINE ENgiNES AND BOILERS 
S1;ea� Laun.ohes. 

PROPELLER WHEELS AND BOAT MACHINERY. Tug Boa 1;s. 
Bulldero under license of THE ROBERTS' SafetyWater.Tube BOILER. 

Send for free 1891 C"talogue. containing liB U1u.tratloD8 of Boats and Boat M"cblnery. 
CHAS. P. WILLARD & CD., 'Cor. Clybourn an d Southport Avenues, CHICAGO, ILL. 

$1 0.00 to $50.0 0 Ur��:it:!� ness. Maldc Lantern8 and View. of populi ... ub
jects. Catalogues on application. Pan 1 Optical, 2 
Matheruatlca�< 3 MeteoroiOlclcal,4 M""lc Lanterns, etc. 
L. MANAS",E, �� Madl.on Street. Chicalro, III. 

Combination Square �;�:2E2!r.ii�5a Size. 4.6.\1, 12, 18, and" Incbes. wftb or "Itbout 
Center Head or Le:.,;I. 
toPi��'6". 

fr
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Hardened Steel SquI\rea, 
Hevel Protractor.,and ful 

line of line Tool. for mecbanlc. 
Send :/-cent .tamp for fnll list. 
L. S. Starrettuo\thol, Mass 

H ..... t ... . f I'bo" Tool .. 

ELECTRO MOTOR. SIMPLE, HOW TO 
make. By G. M. HopJdns.-Descrlpt!on ot a small electro 
motor devl.ed and CllOstructed wltb a view to assl.tlng 
amateurs to make a motor wnlcb mh,bt be driven Wito 
advaDlage by a current derlved frum a battery. and 
whlcb w ould b"ve sutllclenl power to operate a toot 
I�Wg 'll 'A"lu:'.::C
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SUPPL •• ":NT. No. 641. I'rice 10 cents. To be bad at 
this otllce and from all ne .... dealer •. 

'HARPERS 
MAGAZINE 

The Literary Landmarks of Ed· 
inburgh. By LAURENCE HUTTON. 
With sixteen illustrations drawn by 
JOSEPH PENNELL. 
An intere.ting and important paper de

scribing tbe bomes and baunL •• a. tbey now 
appear. of tbe literary celebrities of Scotland. 

American Leads at Whist, and 
their History. By N. B. TRIST. 

or especial interest as being tbe work of 
the originator of American leads at wbi.t 
and one whose suggestious have een 
adopted by "Cavendish,"and accepted byall 
advanced players iu England and America. 

Wessex Folk,'A;tory. Part I. By 
THOMAS HARDY. With illustrations by 
CHARLES GREEN and ALFRED PARSONS. 

Comedy or Er� With eight il
lustrations (incl uding frontispiece) by 
EDWIN A. ABBEY. Comment by AN' 
DREW LANG. 
The fourtb of tbls superb series of illus

trations of Sbakespeare·. comedie .. 

The Argentine Capital. By THEO. 
DORE C-HILD. With thirteen ilIustra. 
tions drawn by C. S. REINHART, H. D. 
NICHOLS. and EDMUND H. GARRETT. 
Impre .. lons of BUenos Ayres tbe metrop. olis of Soutb America. written ih Mr. Cblld's n.ual fearless and impartial manner and of eapeclal vallie to all wbo are intere�ted in the commercial and industrial dairs of the Argentine Republic. 

The Chinese Leak. By JULIAN 
RALPH. With four illUBtrations 
drawn by FREDUle RElwiGTON. 

EXCELLENT BLACK Copu:a, only equaled by Litho-t�r�!:�1itufQcop'\lrST free. 
Ten Eyck ... Parker, 66 Pine 8treet. New York 

CHUCK AND MICROMETER STOP 
for Amateur •. -BY C. D. Parkbnrst. Descrlptlon of a 
simple and e .... lly constructed cbuck foru.ewltb a dl
vldlllll macblne, and tbe micrometer .top tbat I. used 
��':��� t��tg
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AMERICAN SUPPLICMENT, No. '''2. f'rlce 10 cent •• To 
be had at thla otBce and from all newsdealers. 

VOLNEY W. MASON & CU., 

In the" Stranger People's" Coun· 
try. A story. Part III. By CHARLES 
EGBERT CRADDOCK. lllustrated by 
W. T. SMEDLEY. 

A story of absorbing Interest, and one of 
tbe best yet written by tbe accomplis bed 
novelist of the Tennessee mountain •• 

Moods. A Poem. By W. D. HOWELLS. 

M�rch Days. A poem. 
ARD E. BURTON • 

By RICH. 

Nationality in Music. By FR.lNCIS 
KORBAT. 
A remarkably well· written article illus

trating tbe national characteristics sbown 
ill tbe folk-eong8 and otber music of Eu
ropean peoples, and e.pecially of tbe Bun
gar ian •. 

In the Vestibule Limited. A story. 
By BRANDltR MUTHEWS. 

Memories orthe St. John's. A poem. 
By HEZEKIAH BUTTJ:RWORTH. 

Proressional Beauties orthe Past. 
Full. page illustration drawn by 
GEORGE DU M.lURIEa. 

EDITORIAL DEPARTMENTS. 
Editor's Easy Chair. By GltORGI: 

WILLIAK CURTIS. 
Editor's Study. By WILLI-U DUN 

HOWELLS. 
Editor's Drawer. Conducted by Clwu.Es DUDLEY W.llI.ND. 

TYPEWRITERS. 
La.rI1:est like establishment in the world First

class S'econd-hand Instruments at hBl1' new prices. 
Unprejudiced advlce given on all makes. Ma.
chfues sold on monthly �yments. Any Instrn
mentmanufactnred sb!plied, privilege to e:mmine. 
EXCHANGING A SPECfALTY. Wholesale prices 
to dealel'8. lliustratedCataloglles Free. 

'rYPEWRI'rEB t 70 Broadway New York. 
nEAD�UAB'rEBS, { 144 La Salle St .• Chicago. 

FAMILY ICE MACHINE �rnu�t;.: lYo�f:;' 
L. DermUcoY. 126 W.26tb S ••• N. Y. State RightBforBlU£. PATENTS! 

MESSRS. MUNN "CO., in connection wltb tbe pUbii. FRICTION PULLEYS CLUTCHES and ELEVATORS cation of the SCIENTIFIC AMERICAN, continue to eX-
I 

ARTIFICIAL LIGHT OF THE FU-
ture.-By Prof. E. L. Nlcbola. An Interestlnll paper In 
wblcb are pointed ont .ome of the lines of Inve.tll,atlon 
tbat are to be followed in tbe development of no" metb. 
ods of IlIrbtlng. Contained In SCIENTU'lC AMBR.CAN 
SUPPLIWlCNT, No. 'SO. PrIce 10 cent.!. To be had at tbls otllce and from all newSdeale1'll. 

amine Improvements. and to act as So ilcltor. of Patent. PROl'IOI!"CI!. R. I. , 
for Inventors. 

In tbls ilne of bnsiness tbey bave bad fnrt,,-onell,ars', W HAT Uncle Sam and Annt Colnmbla tblnk. etc., of 
""'P'rienee. and now bave un,qualed facili.ties for tbe: ASHINITON

and SEATTLE. Send stamp to 
preparation of Patent Drawings, Specifications, and the 1 

......... L1eweU,. •• eo.,8e.UJe,W. 
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cure them i directions concerning Labels, COPYriJC�tS, 
Designs, Patents, !SJ1Ilals, Relssnes Infringements, A •• ���� Reject Case.. Hint. on tbe Sale of Pa- : 

We also send. free oj charg" a Synopsl. of Forell<n pa-l 
tept La"s, sbo"lnll tbe cost and metbod of .ecurllllt 
patents In ail tbe principal countries of the world. BlINN 4<; CO., SolicUor. of Palenlll, 

361 Broadway, New York. 
BRANCH O�'FlCBB.-No. 622 and 624 11' Street, Pa.-

0lIl0 BuUdlnl<, near 7th Street. Wasblllltton, D. C. FIRE FELT THE NEW NON-CONDUCTING MATERIAL 
Is A J'lexlble Felt Made or Pure A.AbelloR, III " • IInely divided fibrous state.lndeotrnctlble by beat and 
unexcelled as a Non_Condnctor. U. S. Navy tests .ho" 
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Albe_tOll Boller Covertn� .. tjte"m Packlnll'D. A.bellol erot., A.lle.lo. 
Bnlldlnlr Pnper, etc. 
THE (JHA),MElt!'l.SPENCE CO., 39 lind 81 Lille"'" !!It., New Vork. 
BRANCHES:-Pblladelpbla, ChICBlrO. Pltt6burgb. Boston. 

PROPOSIlLS. 

pr���,"'bI."S.f�.rR!v�I�����Ui�i�':n�:.��:�::�uo", 
9, lS91.-Sealed propos"I •• In triplicate, wlU be recel� at this office until 3 P. M .. Wednesday, Marcb 11,1891. 
for furnishing materials and constructing" pile and 
stone dike at Livingston POlDtt Kentucky, at the mouth 
of tbe Tennessee River. Bidder. are Invited to be present at openlnl< of tbe bids. Tbe United States reserves the rll<ht to reject any and aU proposal.. The attention of bidders Is Invited to the Acts of Conl<res., approved Februarr.� 1885, and February 23, 1887, vol. 23, page S32. and vol. 24'r.al<e nt, Statutes at Large. Specillcations 
�ft�a�l���t �

��s
o
fu°:".proPo"'ls will be furnl.bed on ap-

J. W. BARLOW, Lieut.-GoZ. of Engineers. 
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BY 
Geo. M. Hopkins. 

I n  tere s t i nJ{ Experi
ments in Every Branch 
of Pbysics. Descriptions 
of Simple and Efficient 
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ism, Heat, Light, Photo-
�c�

h
rih�:g���

c
�:ch ?a�: 

ics, etc. A world ofValu
a b I e Information. A 
Source of Ra t l o  n a I 
Amusement. A superb 
work for Young and Old. 

liIu.trated Circular lind Table of Contents .ent free. 
7(0 PAGES. 680 ILLUSTRATIONS. 

PRICE, by moll, pootpald, • • • $4.00. 
MVNN & CO., Publl8hel'll, 

Office of THK SCIENTIFIC AMERICAN. 
381 Broadway, New York. 

A BOON TO THE DEAF I 
No.1 Hearing 

Barnes' Foot-Power Machinery 
Complete outllts for Actual Workl!llop 
BUsiness. A customer 88Y8: H CODstd. 
;�

I
�f J�. Ct�;itr."af��

b
n"or���

r
�g� �{ 

can be produced at such low cost. Tbe 
velocipede foot-power Is simply ele
I<ant. I can turn steadily for a wbole 
day, and at night feel as little tired 
as If I bad been walklnll around." 
Descriptive Price Ust �'ree. 

W. Ji'." JOHN BARNES CO., 
1999 RUBY ST .. Rockford. III. 
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-, / • TIGHT &SLACK BARmLM�CH INERY 
H I u A SPECIALTY L r 

---=.::: JOHN GREENWOOD 8.: CO ROCHESTER N Y 
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W AN'l'ED.-Allents everywhere for my patent FIsb 
Spear. Catcbes IIsb just as weil wblle swimming as wben 
on bottom. Just the tblng for spearlnl< througb the Ice. 

�
m

J'lti;�E"J.I���n-n 8������,t��v�be dozen. CHAS. 

F OR SALE WOIITHINGTON S'I'RAM 
• l'U M I'. Capacity 100 to 171i lIal. 

Ions per minute. Boller 36 in ches. Can be .een 
at Engine House of MAMARONECK WATER 

COMPANY, MAMARONECK, N. Y. 

T� Scientific A merican 
PUBLICATIONS FOR 1891. 

Tbe prices of the d,fterent pUbilcation. In tbe United 
State&. Canada, Rod MexiCo are 8S follows . 

RATES BY MAIL. 
Tbe Sclentillc American (weekly one year ,a.oo 
The Sclentillc American Supplement (wee Iy). one 

year. • . . • . • . . . . 0.00 
Tbe Sclentillc American, Spanlsb Edition (montbly) 

one yeM. 3.00 
Tbe Sclent.llc American, A rcbltect. and Builders 

Ed,tlon (montbly), one vear. . 2.60 
COMBINED RATES. 

Tbe SClent.ftc American and Supplement, • �.oo 
Tbe Sclenttftc American and Arcbltects and Build-

er. Edition, . b.OO 
The Sclentilic American, Supplement, and Arcbl-

tects and Bulldera Edition, . • . • • 9.00 
�WnaU R4tu for �ix MontIII. 

Th.s lnclude. po.tal<e, "mch we pay. Remit by postal 
or uprelul money order I or draft to order Of 

.UNN & CO •• 361 BrDadway. New Vorll. 
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