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JJ..we I'.ae. eaehtuael'tlon - - - � Ii cent. a line • 
• a.,,, 1'aae, each In"el'tion - - - 81.00 a l ine. 

The .. bove are charlles per .. gate hne-�bout eight 
words per line. This.notlce .hows the width of tb.e IIno. = Ie .et In agate type. Engr .. vln"B m .. y he .. d adver .. 
��.e':.�, r1;J'\'k':,,;,e p��. P'ItvK"a.\T.�C.'i;n�� ':,';,�ur� 
r:'tci���1�1�:�1o���e as early as Thursd .. y morn-

A PLAIN BRACE. A ltATCHET BRACL, 
A DRILL BRACE. ALL IN ONE. 

M"t"rl .. I, Style. E:lnl.h, Dur .. blllty, In 
all re.pect. thl. Br .. ce Is w .. rr .. nted to be ' • ___ �������_�������������=���=���=�����::::� the be.t in .. ny m .. rket. Sent by m .. il, ! _ 
po.t .. ge p .. ld by ·u. on receipt of $3.00. And raws' Offica a Bant Dasks M08tH .. rdw .. re de .. ler. wlilfurol.h it af 
the ."me price. MILLERS FALLS CO.. drl��el��tS:r."'°1\I:o�� ���!'J. 
No.7' Ch .. mber St., New York. OPBBA. CHAllIS, School Desks, Globe .. 

To Business Men. 
The value of the SCIENTIFIC AMERICAN a ... n adver

tI.lng medium c .. nnot be overe.tlm .. ted. It. circulation 
I. many time. gre .. ter th .. n th .. t of "ny .Imll .. r journal 
now published. It IIOes Into .. II the St .. te ... nd Territo-
ries, .. nd IB read In .. 11 the prlnclp .. l lIbr .. rle ... nd re .. dlng 
rooms of the world. A bu.lness m .. n w .. nt. something 
more than to see his .. dvertl.ement In .. printed news
paper. He wa ts clrcul .. tlon. This he h ... when he 
advertises In the SCIENTIFIC AMERICAN. And do not 
let the advertlBlng .. gent InHuence you to substitute 
80IIIe other paper for the SC'IENTIFIC AMERICAN, when 
filectlng a list ot publications In which you decide It I. 
tor. your Interest to advertl.e. Thl. I. frequently done. 
tor the'reason tkat the agent lIeto " larger comml •• lon 
trom the paper. h .. vlng a sm"li Circulation thlln I. allow

. ed on the SCIENTIFIC AMERICAN. 
For rate • •  ee top of lint column of this p .. ge, or ad
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':MUNN &.; CO., Publlaller., 

301 Brondway, New York. 

AERIAL NAVIGATION.·-DESCRIP-
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TIFIC AMKRrCAN SUPPLEMENT, No. 467. Price 10 
cent.. To be had at. thls ofJice .. nd from all new.de .. ler. 

I 
Minerai Lands Prospected. 

I Artesi .. n Well. Bored. Su erlor Stationary En
gines, specially adapted to EYectrlc Light purpo.e •• 
Built by l' A. DUMOND DRILL Co., Birdsboro, 1' .. , 

PIP Aim �orJm..PRoo1' B11ILDlNG�, 
J'm».I'BOO:I' l' .&INTB, STEAK PA<mIl{GS. Bo� 

\ OOVBmllGB, mo. 
1IM;a� .. 4 �th:aPl'i�Lkl#t.b7ma.1J, 

:I. W.:OIIS lIT'G co., IV lWDUUn, �. T; 
�Hl9A,GO., PHILADELPHIA. LONDON. 

IN;£RNATIONAL INSTITUTE FOR 
Liq !!A,�.g�!»w�l,l!� ¥o

!1.as. 

VENTILATI ON.-GREAT IMPORT-
, aoee of ventilation. The vitiation of air that I. const .. nt
lY'loln, 6n liltilbeblted . places, eltbau.tlon of oxygen 
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fU�PLE"ENT, No. ��. Price 10 cents. To be h .. d at 
thtl ofJiee and from all new.denler •• 

WITHERBY. &UUG & RICHARDSON. Mannfaoturers 
otPatent,Wood Working Machinery of every descrip
tion. Facilities unsurp .. s.ed. Shop formerl:!: occupied 
bv R, Ba,1l& co .. Worcester. MasB. Send for Cataloltlle. 

' .  �JIL .&. :a..a.:B..:B..%_. , �l< Ii ".., .. 14 ....... I&.J.(I' .... .  ,.) 8Ixmlnulel'walk W""_� 
On_lual aad Onl" BuUller of tn . 

H�RRIS·C O RLISS ENCINE, 
With BarrIs' Pat. Improvements.:from 10 to l,OIJO H. P 
knd for aop, .n.lneer'. and 8team U •• r'. �1lr�kH�! ,,;, W. Hili, M.E. Prla.II.a.. 

PATENTS. 
, HB8SRS. MUNN & co .. in connection with the publl
cmtlon of the SCIENTIFIC AMERICAN, continue to ex
amine Improvement •• and to act a. SoliCitors of p .. tent. 
tor lnventor •. 

1n thi.lIne of buslnesl I,hey h .. ve had forty onevmrs' 
�,e, "nd now have unequaled !IUU'«U for the 
prep .. ration of p .. tent Drawings, Speclllc .. tion., .. nd the 
prosecution of Appllc .. tlon •. for p .. tent. In the United 
$14>te., C .. n .. d .. , .. nd Foreign Co\lJltries. Mes.r. M unn & 
Co. allO .. ttend to the prep .. rstlon"c>t Cave .. t., Copyright. 
tor Book., L .. bels, Rel •• ue •• A •• lgnment., .. nd Report. 
on.InfJ'lniement. of Plltent.. Ali bu.lness Intrusted to 
them Is done. with .pecl .. 1 care and promptne •• , on very 
reasonable term •• 
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tante. etc. ' 
. ,We allO lend, jf'uo! e�, a S1DOPSIS ot Forell!n Pa
�tLa1ra, showln(l;c the CORt and method of .ecurinll �to til all the prlnclPa! countries of the world. , 

a'l1tlll'l' .t; ()O.,8011clton of Pahala, 
881 Broadway, New York. 

'BRANCH: OmCES.':'No. 1m and 6U F Street. Pa
ollie Bulldlnlr.aur 7th itreet. WuhlDlltft, D ... 

A.H.h4rews&Co. �Y""="Ii� 

PURA 
BY NATURE'S PROCESSES 

Turbid Water Made Clean, 
a �:tWItlf A �ltJ

en
:�a 

... em i- ... olub l e  El e
ment. removed. 
Hard Water lIIade Soft. 
Cities .... T!'wns, Mills; Hotels, 

and rrtvate House. Sup
pl'ed and Results 

Guar .. nteed. 

jM' Vilrc'IJI.MB aIId EsUnuJtu. 
NEWARK FILTERING. tJO., . NEWARK, N. J. 

TRIBUNE BUILDINQ, NE'\V YORK. 

"Columbia 
MANYIMPROVEMENT� 

FOR IS�8. 
New Sprln! Catalope Seat Free. ' 

The POPllIIFG. CO.,597W8IhmgtoD St., BostOIi 
BranehHouoe .. 18 WarreD It., New 

York; lUi Wab ..... Ave., ClJaha&o. _ 

CONCRETE AS A BUILDING MA� 
terl .. 1. A p .. per by Thomas Potter, calling atteotlon:to 
some of the les. generally known, but most vital,· points 
in connection with the produCtion of good concrete for building purposes. �Contained in S(RENTIFIC AMERICAN 
SUPPLI<MEN'L' NO. 487. Price 10 cent.. To be had .. t 
this .mce and fl'Om .. 11 new.de .. ler •• 

,I.EATHER BELTING 
be.t Rnd mo.t reliable Belt 
ever Introduced. Made by 
C. A. SUHJEUEN&.;CO; 

. Arch St., phlladelphl .. ; 86l!,!�:�'i.'i"St�;et;':;'t�g�k; &16 

RUBBER BEL TINe, P'ACCKilNC, HOSE, 
, AND ALL OTHEB XINDS O. ' 

<:a. US.BE R: ' Q G)::OD.·�'¥'· . lI'OB, , . ' 
MECHANICAL AND MANUFACTU'RlN·G-PURPOSES. 

The Laraest and Most btenslve Manufacturers In America. ' 

THE aUTTA PERCHA AND RUIBER MFa. CO., 
, New York, Chlcaao, !!Ian 'Franctsco,. Torollto.- . 

1iA 
. PATENT 

JACKET KETTLES, PI .. ln or Porcelain Lined. Te.ted to 100 lb. 
pre •• ure. Send for LI.t •. 

HAND, BU RR & CO. 
614 and 616 Market I:!t .• Philadelphl .. , Pa. 

ENGINEERS, Capitalist •. Illu.trated working model. of mechanic�l lnventIQns. ' 
GARDAM & SONI!I.II6.JohnSt, N. Y. 

EDUCATION OF THE AlIERICAN 
Cltlzen.-A lecture by PrOf. R. H. Thur.ton on the 
:��:iie�li°:;,:rtt;.: 
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W
R' rosperous tuture?" Contained In SOUNTIFIC AME SUPPLEMENT, No. 1i'l4. Price 10 cents. To be ha at this ofJice and from .. ll newsdellier •• 

POINTERS for ()sers of Steam Pumps. 
VaD DnzeD'R PateDt, Steam Pump � Hot or CoI:1. f I C .. n Pump Sandy or Impure E1lIJellt WliterorLlquld., • 
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.. •• ume no rl.k., as we guarantee every 
. Pump. Above comp .. rl.on with Jet 
Pump., Ejectors, etc., made ot Iron. , ����t:: =ll.t�t1:

o
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Size.. Price., from f7 to Vl5. CaplWltles tromlOO to 
20.000 gallons per bour. State for wliat purpose w .. nted 

.. nd .end for Catal()gge of .. PumJl.... . 
VAN DUZE� &: TlF.T. (ltucln'.'atl, O. 
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us a trial' order. 

- ' MADE ONLY BY 

PAaE BELTINI CO., 
. CONCORD, N. H. 

__ '� 
Branche.: Bo.ton, New York 
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PEIIMANENT BROMIDE PAPER 
for copying dr .. wlng ... nd printing from photographic negat,ve. by I .. mpllght or daylight. Clrcul .. r. free. 

Drawings copie<!t..e.nlarged;or reduced. Send for e.tI
mates. The EASTMAN DRY PLATE & FILM CO., 

1347 St .. teStrejlt, Roche.ter, N. Y. 

FIRE DAMP IN COAL MINE8.-DE-
crlption ot .. pp .. r .. tus Invented by H. G. CArleton for In
dicating the presence of lire d .. mp, wi th 6 IIgure.. (Jon-
��

n
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all new.dealer •• 

Use, the JENKINS 8'l',,u!DARDp A,CKING I" the wo� 
jOint YOu have ... nd If, after foJlowlnj! dlrectlon's, It 1. not 
what we claim, WE WILJ. REFUND THE MO�Y., i 

Our .: Tr .. de Mark" I. .tamped on ever:!: sheet.. None 
geDuio_" un�s • .0 atamP!!'k I'rS<tnd fttr p)-Ice LI.t. ., 

J:mN'�%1'T. :a�c> ••• 
'I.lohn Street. N. Y., ,.9 Kilby Street. BOllton. 

1111 flo. Fourth !lU1· .. t, Phila. 
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TlAM£nI� BBLLTB_��. 
.95 MILK ST. BOSTON, MASS� 

'. Tli�s Company owns the 'Letters Patent 
granted to Alexander Graham Bell, Mareh 
7th. 1876. No. 174,465, and January 30th, 
1877. No. 186.787. 

The transmission o'f Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and rend�r� eaph 
individual use\: of telephones not furnish
ed by it or its licensees respon�ible fQr such 
unlawful use. and all ·the consequences 
thereof, and liable to suit th�refor. 

DRAWIN' G l i
.
lIu.trated .... t .. logue 

. .ent on app\Jcation to 

INSTRUMENTS. 
W
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A
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HUB' Cap .. ble of Tr .. n.mittlng an7 . , , . required Power. . 

F �nia 1 to I�OO II. P. 

RICTION )laYbeu.e�m,conn�Oil 

iiiiiiiiiiiiiiii� Pulleys, Ceaf'8, or 
, Sprocket Wheels. 

. CLUTCH Sendfor Clrcul .. r. 
• , . ... . . ' . LINK BELT lII!tJII'Y tJo., 

" .. , ' ,2�,So.Je�nSt.,Cb1C1111O. 
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The lIIost Popular SdeDtifie ')aper ID the W-erld. - - < - . � --'- • • • - - •• _ - . 
Thill widely clrculnted and .plendldly Illustrated 

paper I. published '!reektY.' 'Every number ooiltalnii.lx
teen p .. ge. of useful l1ifolli .. tlon and a large nuinber of 
original engraVing. of new Invention. and' dl.coverle., 
representing Engineering. Works,. Ste .. m Machhiery 
New Inventions, Noveltle. ln Mechanic., Manufllcture., 
Cheml.stry.ll:lectrlclty Teiegrapby: PbotOgr .. pby, Archi
tecture, Agriculture, Hort�c�lture, Nat� m8t�ry. etc. 

AU C .... e., IJf ,n.0BIltI1fjIi lI\ld ,In the . . SOUIlN"I;IFIO 
:�AY,' a, popular NlIiiile 9!"1h. 1I\l.'·� 1D. 
form .. tlon of the dll.y; anilUi.is tli� aim of'tlia pUblOOien 
to jireBellt It In:an .. ttractlveforin;' avol<ltng as much tIS 
po •• lble abstru.e term's. 'To ..very Intelligent mind, 
this' . joum .. 1 all'oid. a con.t .. nt .upply 'of Instructive 
reading. itl .  promotive ofknowledge and progre •• ln 
evei-y;COJDolUnlty where It'clrcul"ies; _ 

'Tel'ma ofSulNtcrjptiou.-one· COP7 of the SOIEN
TIlI'IC AMERIOAN will be .ent for·tm6l1eaf'-02 numbers
po.tage prepaid, to any sub&cr.lber In the United State. 
or Can .. da. on recelp� of three dolln ... by tile pub
lIshers; .Ix montb., $1.00; three montha.e1.ID. . 

Cluba.-One extr .. copy of the SCIENTIFIC AMERI
CAN will be .upplled gratls!M'elJeti/.elubof.ftveBUbBcrlbtn 
.at $3.00 each; additional cople. at .ame proportionate 
r .. te. 
. The .afest way to remit .1. by Po� Order. Draft, or 
Expre.s Money ord�r� Moooy . carefully. p,Jjf� ,lnBlde 
of envelope., .ecurely .ealed, and correctly add_Bed, 
seldom goes a.tr .. y, but I ... t the .ender'. rI.li.· Ad
dress aU letters and make .. 11 orders. dr8.ft., etc. pa7-
.bie to· 

J:).d:"C"NN &; COo. 
30 I' Broadway New York. 
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Scientific American'Supplement. 
ThiS I. a .epar�te 'and dl.tlnct publiCation from 

Til. SOlENTDI'IO AMERICAN, but I. uniform therewith 
In .Ize, every number containing .Ixteen' I .. rge pages. 
TilE SCIENTlil'IC AUERICAN SUPPLEMENT f. publi.hed 
weekly. and Include'. a very wide range of contents. It 
pre.ent. the mo.t recent paper. by eminent wrltelll.ln 
aU' the . prlnlllpal departments of Science anti: the 
U.eful Arts. embracing Biology, Geclogy; Mineralogy. 

'N .. turlil Hr.tory, Geography, Archwology, A.tronomy. 
Cheml.try, ElectriCity; Light, Heat, MeehanlCaI Engi
neering, Steam and Ra.Ilway Engineering., M1ninC. 
Ship Bulldlni.,Marlne· Engineering, PbQt�,.. 
TechnolollY. Manufacturing Il)dultries •. s.m!t&rl En
glneei'lng, Agrlc1ilture,' ·HOrtICQltul'e. Doine'r¢ic DOOnOo 
mT, BlOllftlPh7.· Medrclne, etc. A vast amount of fresh 
and yaluable luforinatlon pertaining to these and· allied 
1!ubjeet8ls given. the whole profusely lIlutratildi.W#h 
engravings. ' 

TIle 1nost tmP6t'tant 11Jnvlneerin!I WOf'kB, Mechanl�mS. 
and :Manufactures at home .. nd abroad are repre.ented 
and de.crlbed in tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United State. and 
Canada, $5.00 a ye .. r, or one copy of the SCIENTIFIC AM
ERIJAN and one copy of tlie SUPPLEMENT, hoth mailed 
for one year for 87.00. Address and remit by Postal 
order. eXPftssmoney order. or check.· 

MUNN &.; Co" 30l'BroadwAY, If.:Y.; 
Pnbll.hers srnNTIFIC AME·mCAN . . 

'1'0 I<'ol'elan t:!lIb8Cl·ibel'8.-Under the facllltle. of 
the Po.ta1 Union, the SOIENTIlI'IC AMERIOAN I. now sent 
by post direct from New York, with regul rity, to sub
scrJbet. In Great Britain, Indla, Australia, and .. II oth8l' 
Brltl.h colonie.; to Frange, Austria, Belglu/D, �rman7. 
Ru.sla,. and all other , European, Sta�.; J!,PRD, HruIJ, 
Mexico, and .. ll St .. tes of Central and Sout)l America. 
Term., when .ent tOfore� countries, 911J11>da e�epted. 
t4, gol:1; for SOIENTIFIC 4i,,!I!:BIC,AN.:one year; $9, gold, 
tor both SC;IENTIlI'IC AMI"RICAN an� SUPPLEMENT for 
one yel'r., Thl •. lnclu!le • .,o.tage. ;Which we pay. ,Remit 
by po.tal or expre •• money order. or draft to ord!!!: of 

MUNN & (ID.; 861 Broadway, New York. 

PRINTING ·1.£9. 
fT1HE UScientiftc American" .is printed with CRAB. 
.1. - ,ENEUJOHNSON & co:·s INK,Tenth and Lom 
bard Ste •• Phlla., and 47 Rose St., opp. Duane St,. N. Y. 
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