
J .. aid .. (Oa ..... .. aeb tn_rllou - � - � Ii cent .. a Ii ..... 
Dado: Pave, eacb in..,r.lon - • � 81.00 a liae. 

U.etheJElNKlN8 8TANDABDPACB:ING III tbe worst lotot�ba"",.;w 1t, .. tt .... fo!J"1iI"gdINCtlona; It is not 
.Wl\at we claim, WE WILl, REFUND'THE MONlIIY. 

The above are cllarg� per agate Ilne-abont eUch,!. 
woM8 per line. Till. notloo ohow. the .. Idth of the Hlle. 
"",d I. set In agate type. )!:ngr .. vlnga may he..d adver· 
Uaemeote at ilie oame rate per &jt&te line, I>y measnre
ment, sa the 'letter pl'<l8S. A dv .. nl.emeut. must be 
re<lIIi"ed at pnb II catlo" olllea as ...... Iy "" Th nrllday lIlorn· 
IIlg to appear In nen I .. ne. 

Onr • ,TnId e MarIl:"·I. stamped on everT sheet;. None 
Ce,,'uiDe uu'l ..... 80 .tamptid. W"Selld t or'Prl"" Lt .. 

J'SN�:i:NS �RO"' .. 
71.J.b .. Street, N. Y. 19 Knill' &Creet, 8_1>. 

Send II, for >am· 
w;· '*=1 U�lt 
(Ltd), 2S1 EaIIt 
Nlntb S t r e .. t. 
New Yorl< City, 

U. S.A. 

INDUCTION AND CONDUCTION'-

I .A. paper by wlllonghby Smith, deocrlblng unmerOus tn· 
tereot lng erperlmente d .. moo .tr8tlng til .. trutll otli'ara-
fn"tt::.�eo,gth'lldll� '&!�r.::l��"f� ��:���g'A�: 
J:BICA!< SUPPL .... WNT No. 48,'j. Price 10 cents. TO} be 
bat'! at tblB 0111 ce "",d trom all ne,,: odesle ... 

WUI YOIl please ."nd U9 your 
add'el!8 by peata! eo.rd and 

give US the Vrlv1leg .. ot teU· 
I tIJj" yOti th.. ...bole or OUr 

story ? 

J: MEANS & CO. 
43 Lln"oln 8'., 

801I0Il, XIII. 

Addre .. JO liN A. ROEBLING'S SONS. Manufactur· 
er •• TreDton, N. J., or 117 Liberty Street, New York. 

Wlleel. and Rope for conveYIng power long dl"tacC�. 
Send for circular. 

COLD AS A CAUSE OF DEAFNESS.-A 
short but; oomprehenBh'e paper by Dr. TheOdore GrIftln. 
........ ering thIi two twwrtant quaot1o,,", Ha ... can th .. 

I 
InjuriOUS elrOOto of cold upon the - be �evented1 and 
eeoo .. dly. HOW' can the be (lured after tb&y have been 
develOped! Contain:=?" In ScIENT'fiC AMERICAN Sup. 
l'LlOIENT. NQ. �M. Pnce 10 _ts. To be had lit t1$1 
qft!.\l8 and from all aewAlleaJe". 

R.EI:as::EM"G--rON 

Standard T ype�riter. 
T b " Remmgtoll 

TYI'''l'I'I'U"r has 
:r; N lII" <:>:B.lM:.A. '1" X <:>N �r:��.;�� Ji'g,.. U-.,e,.. IIIIIr �'l..eN..1IIII l"u .. p-__ • Improveme:at; bow. Van JhIr:en'B Patent Steam PQJ11P ev .... """til', that can ) No Po.cltInll or 011 l LA tncre88e n. et!!cl. Bequ1re8 (No Repalto o� siillI, 5 Bait- en"y. Bny It wlt.h 
OW pn1D�0!::"t'l�tt�1l:fu'i'ii: �:r �C,"!-v:lle:::l>�k�'; ready; no moving part .. · a.II bra .. : <:au· within ao day" C. O. not clog nonletollt of oMel': fully teBted: Q It not a\»lolntely hUlld .... diI In dally nee; eveg; pump gnar. to';: t IB fa" tor y In 

��':: D,sf �I!:. �e:PbJC��r.'cb=� every �e.pect. 
� priOOll from 17 npward' capacities tri:>m FULL P ARTiCUL.UW UPON APPLICATION, 100 to :;,),(WIl pI!o". per hour. State io",.bat purPOlle' Wyckoff Seam' aDS Jl. D�nedict ... aat.ed and /l8Dd foc Ultalogu" ot " Pumps. " .  , � .IMJ , . V4N BUZKN 41: TIFT, ctnclnnad.O. 338 BROADWAY. NEW YORK. 

RECE�T PROGRESS IN CHEMISTRY. 
By Prof. H. C. Boltom.-ChemlC8l """Ietles. ne ......... 
meut •. atomic "eUchU, opectrllm ans.lyol8;form 01 mat-
ter, atIl.nl�y and cliell1lcal actlou, electrolytic th .... mal 
cheml.try. new vle_ 01 ellemlcal re..ct\oD. cheml ..... l iIY, MenUou tlWo paper. • naml"". chernl ... 1 ph),o1"". llquebetlon Of /I8IIeo. chew. 

�-------------------- oalluduetrl"., nomencl8tlll"". pro(!1"6MlnoflllUl1e"hemls-

THE COPYING PAD HOW TO 1I.6AKE try, tile aromatIC ... rie. ot cowpo\1nd •• "YDtbeels ,ot or. • - JU II'IIIIle comPO,uMb, plly"!ol� ... l and .... utt.....,- chemistry. "",d It" ... \0 �"": with an ensravl"... PracU<)ILl direction" teudency of modern che",iotry. ContalnOO. In SolE!"' bo ... to prepare the gelatine pad. and aJso tbe anlllue Ink TIJ'IO AIf"!lIOAN SUPPLElII.lI:N�. No. �46. Prtoe 11) C8Ilte. 

13 Ma. Foard. Street. Phila. 
' 

by ... hleh \,b .. �l'lee are made: bow to apply til .. wrltten To be bad at thl3 omea and from aU newlldealerB. 
�I������l?��t�l\�"i������il ��ililiiiiliiliiiliiiiiiiiiiiiii"::::�iI�ii.ptiE�--'i:�ili;V;·l:£=-,ili!ii�,it�G�,S� ne1fBdeal.,.,.1n aU'l'&I'tII ollhe COUDtry. ' .  : . : - . •  , .  • 

r 

' .... ndftl .. .  r .. 8BEST68. 

l' 
, AbsolutelF Fire Proof�' 

iii���!i: unDD rl�lllK, . . .
. 

SIIIl'IIIING, tEliEllT, ftBD OJ) SPf.tULTIES. 
�.; _7" .. : .• '_000 ' CEll:A.LJt«ma ___ p.lIIl1'lrO_ 00.,. :rOOT -. OT:EiII: _T •• �. T. 

'=:i�����== ICE·BOUSR AND REFRIGERATOR. 

I 
Minerai .... nds PrQIJ,p8Cted. 

I .A ....... lau. Wells, Bored. Supan". sutlo"""'-' ]!:n. 
n 98 .J;I!!C1aII adapted to Electric L t nrpooes. 

. }(l;:;Jt'bY PA. B''''':HOND DRl.�.I. CO., ��ro, Pa. 

ARTESIAN WELLS.-BY' T. C. CHAM· 

����,:; ����:,e:,I:nl��� f��.,:! . 
tlOn of the _.. Ad venj.age" "t 10 ... Inclination of til .. 
strata. SW'faoe oonnition Of the poro ... bed. Ratn·'"H. IrrIgo.UOn bY arteolo.n ... ellB. J!l.""PEI <>1, water at lower 
Ie .tlla than the ..... 11. Condltlon8 relo.tlD,lf to th.. weI!. 
HeIght Of, 110... Detect10n ol 110... ElII"eet of time on 
lIow. \-'I1ar&etel Of the "'-"'r. Limits In depth. Art of 
aliJkl".. "ellB. DeceM of drillIng.. A...,... ol fav(}tol>le. 
do"b�fnl, .... d &dve,"" probabUltll)I!. TIl u.tmted .. Itn In 
.. oara vlngs. CoDtalaed I.n 8clI<NTIll'1C AM ltRWA" 
SU PI' LlI:IIIEN T, N 08. ,:)4.", � 4 3 and 1i44. l'TIoo l() eentll. 
To I>!" had o.t tots 011100 and from all..,eWlde&l ..... 

VIOLIN OUTFITS eou.lot1nK ot Violin BOx, Bow, �a 'Teacho1' r::t {?,,� 
m'!t... on 1 to � day,,' 

'teI .. l before bnylug. 

RADU OF CURVATURE GEOME1IRl. 
ually co1ll1ldored. By Prof •

. 

,:'(lC •• M M� �,�D.-""bma. 
Uo .. 0:1' .. 11 ..... metbOO of �Ii: tbo l1Id1l Of enha
tnre or many plana ""'.v .... » v�

. 
.lmplR gnopblo eo ... 

otrnct1on. the {J1"OW_ mod .. ol. ot>eratlon .bellljl; bu&d 
nPOn the fu.ndament&lld""" ,nt � a llue "" II"D. 
er&ted b1 th .. ","oUon of a paint, � tangent ". t,n4 Gi. 
Jedlon of that lbotl<!P lit a.glv .... tDetIUIt . ... d th .. "" .... 
alB(> 8s a lin .. In moUon. , Witll 12 1Igu"",. ComatufMI ia 
!K1I:RNTlll'lC AII"RIOAlf BU'PPL�"TB, No... :l31' and 
538. Ten oonun",ch. To be' had at tlWo 0111"", and 
trom all .. " .. odealen.. ',' 

�'aadDlmem1on& for OOul!tructlon. with 011" 
mDJ!tr&tfon of cold bo""" for � froif; from 
.-.n t.o """""n, The air Is k"pt. \Ir7 omd pure tbroUgh. 
out. the y ...... at a. telllpemture ot 4'Qm �Q, to :160, CO .... �:dl��l!Nv:'�;1;:i�<;ltt,�S��L�B� .. i\Y' Je�': 
� . 

LITTLE ·WONDERS. 
rro:6. 

.- -�-- ----, 

• 

, , � . 
, "  I! 

Toole for EmelT' Wheels. 
• F1�. 

TIIAMEI1CAl!ELLTELEPK�n ��. 
95' MILK ·ST., BOSTON, MASS. 

This Company owm the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 80th, 
1877, No. 186,787. 

The transmjssjon 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 ilcensees responsible for such 
unlawful use, a[ld aU the consequences 
thereof, and liable to suit tht'refor. 

PULLEY'S. 
Order from' our "Special List." 

.THE JOHN T. N01'E MFG. 00 .• 

�"UJi'lII".A.x..O. l.'V". y • ttlSTEAM' ENIINES. 
- . ,Horizontal and Vertical. 

B .... d.lnll· mOlchlnery. 
FIOllr. I�owder. SIn: I� Il.JJd. - -
Flillt lUlU Maehh •• ,.·,.. T1U'hi .. " Water ,"'heelf •• 

, �
.C' 

. Y01'It Mfg 00., York,PlI. U. B.A. 

OF THH' 

$ dentifie �mttican 
(tOR l�". 

Tbe 1l0lt P'P1l.1ar SdeDtllI.e riper fa tbe Warld. 
Onls ".00 a Vr'll', I .. cl;;;ll .. �:p ... t ..... Weeld,.. 

'. :J.!I l'i:'Umbt'rllll n. Yellf'. 
Thl� wldel,. clrclIln.ed aDd spleDdldl,. IIhlRrated 

paper Is publlsted weell:ly. Every Dumbereontaln88u
_ .. _(II! of'u""fullnfonnaUon ,&ltd a large number of 
Or\glIIII! engraviDga of new Inventions I\IId dlsMvenle •• 
representlD!! �nglneerllng Works, St ..... M�chiliery 
New In'l"entl"ns, N oveltlea In Mecbanl,,", Manurllcturee. 
Chemlstr,., lClemrllllty Telegraphy. Pbotolrl"&pbY,ArchI� 
tectore, Agrlcultnre.Hoctleulture , NatllrLlIrls"'fY .etc. 

All Cla88e8 'ar Ueader. lind Iii the SCI�NTlnc 
Aonia,,(J&J( • __ _ or the best OOlWtUlc In· 
tonnatlon of the (lay; and It 13 the aim of the pnl)lteh ..... 

,to �llJ u-_etlve form.' avoldlua "" mncb_ pO.,dble a�" term.. To every IntellUcent mlud, . 
this jonrnaJ dordJJ a -C9nstant supply of Inlltruetlv .. 
readlnK. Itt. promotive of kilo wI edge omd_1n 
e .. ery OO.nmunlt1' where it clronl .. ", •. 

Termll of Sub""'lplion,--{)ne ""Pl'. or tbe SC'IE!r. 
Tll'IC A�!lI:IUOAlf wm be sent for VII. � nnmber&
� Pf6patd. to IUIY subscriber lu the United 8t teB 
o"Canan .. , On receipt -ot (hI'"'' <lollnr. by tbe pub. 
Ushers: .Ix month@, 11.60: thrEe toonth •• 'l.1X1. 

Clnb •• -ooe e:.arn copy of tbe SCIgNTI),IC AMEBI· 
('AN will be sllPplled gratlo'or ev<f'lI � of �eubac� 
o.t 13.00 each; additional ooPIea at oeme propor&Iooate 
rate. 

The 1!&1'eet ",ay\O remit 1. b1' Postal Order. Draft, o� 
Ezpre ... MO)uey Order. Mon"Y caref\llly placed In$lde 
of e .. velope •• l!&C'lfely 800I"d. and oolTllctl,.addteued. 
"",dom goes ...tray. nut Is at tbe sender's "811:. Ad· 
dre ... aU lettep and m8l<e all orden. dHtt.s, etc., "",.. 
able f.o 

lMt'O'NN &: 00., 
a6� Broadway, Now York. 

T�:m 

SCientifiC American Supplement. 
ThIS Ie. 88P"rate aDd dl.tlnct p"I>Uc.tlon from 

TRK Sen'"'''I),''' A""lIICAN'. bnt, I. onUorm therewltb 
1 .. 81ie . ..... ....,. nnmb6r """tlllnintl' AI:neen 'ta� p&p6. 
Ta:': SCIR"'l:II!'IC AlItB'CAN SUPPLltX1<N'l'I"pnbl14h1lll 
...".,kly, and 1""lud ..... a very Wide IalUl'e of contents. It 
pre89nls tbe moot recent ""!",rs by eminent write ... In 
all the prln,lplll dep .. rtments Of Sc\eace &I1d tb .. 
UMtul ,l\rt.:'embraelng .a'loIOgy. GeclOlO'. Mlnetolo", 
Nat"",l Histoq. Goo;. ... pby, ArchlOOlol!'Y. ABtronom1, 
C!tem1sh'y;'Electrlclty, Llltllt, Heat, Mechanical Engl. 
neerlng. Steam and Ball ..... ,. Engtneartng, Mining. 

st ..... r .. r of Violins 
�trtn""..,;.!'tc. Lowest 

• Sblp' Bnildlng. Mayllle Englneerlng. Pliotolln.phy, 
,Te<)hllOlolty. IanntaetnHnK lndnstr!"., Sanitary En· 
glne6r1nll:'. Agriculture. Hortl<!ultnre. DomestiC Eoon".. 

. 'C . .... . �TORY, 
• ttl ...... ... 

PATENTS. 
MB8BBS; MUNN '" OO� lu conneetlO1lwlth tbe pnbU· 

.... t1"10 or tbe 8cIJtIfl'ITlC AMERICAN. continne to ex
amjne Improvements, lUld to act "" 801l.lIora <>f Po.teDta 
for InventOT$. 
I: In thi. line of buln_ they hav .. had !ortV-<YM j,IIOI'a' 
� ""d now hU .. ...,� !aclHUu tor the 
prel>&l"Rtion of Patent Drawln..." Speclllca.tI,m •. lUld tb .. 
prooecutlon of AppUeIlllona for l'atente In tha Unltool 
Stateo, Cen&da, and l'orelBn Crulntrla... Meesro :YttlO" &; 
Co. AI.., attend to the preparatIon 01 Caveate, Copyrigllto 
tor 800"", L.weIa. Rei ...... AMIlmment.ll, and RePOrt... 
on In!r!_ente of Patent.. AU ,buotu ..... I.nt.rnstoi.d to 
til"", 10 done ... Itb opeclal oare and prom pt,,_, OIl vel"f 
reaAOwob!e temia , 

A pamphiet """t f ..... of ob_e. on appllcatlo". con
tIIlnlnl!" fon lutormatlo .. aboot Pateots ""d ho ... to p"" 
cmra them; dlrt>Ctlo,," con .... rnlD" Lo.be!., CoP1l1i'DU, D(Iolgn&, Patent8. Appeal •. R<>I8Bn .... I nfrln_ents, � oIl1D mento. ,Rejected Casea, Hlnte on the Sale ot .. :ea. teat., etc. 

We also """d,!no of�, a SlIlOpsLII of l'''reialI Pa. 
tent Lo. ..... sllowlnll the O<'»¢ and method of � 
.,.tents !n aJl th .. pl'lD.llIpal. OO)1lDtrtes ot the world. ' 

.1JNN '" 00., Bollellor. ot P.te ..... 
iI61 Broadway, New Yorll:. 

BRANCH OWlCBS.-No. lI?2 .... d elM lrSUeet, P ... 
CIUIo BonCUrlfl. "Mr1fb Bket1, WIlA�:O, C. 

'I'he �TATUE of LIBERTY, NEW YORI. 
The �t '1I'Orl< of BArtholdt. th .. larIIe.t atatue ever erected by man. 1uet Iuau,"urated "" lIedloe'. Ioh,nd. 
N"w Y orli Harbor, tolly d""ru'lbed. Th .. blotory of II.!< 
Inc"'ptlon, ho ... tl>e .. ork ....... comed out. cbronology ot the operations and fnll englneerln" _d p<>pnla,' d"t"lIs .... to ""n&trnctlon mode of er-ec:tl"". ol.e, tbIO\rn...,. of m .. t"", etc. /fnlly Illnotrated by drawlnl!'! • •  bOWl� t.he 
r�e':"e:'��M!.!h:ta�::�1r .. ����::,�'i.� OOIIotructloll. eonta!n$d, to 8CII:NTI.Prc A>flo:EUC.U. 
SUPPL�, No. l\IW. P'Ice li) c""b!. To be hs.<! on �� ar I!y mall, .. t IhifI 08\1<le' and !rom all news. 

""'1: bl(1gr1lpny,' Medlcln". etc. A v .... t llmount of 1m.b 
ond valuable {;'f"rmat.!on pertaining to thee and aJUed 
subject.! 1B glven;the .... bol .. proru""lylllUAtrated wltll 
engravlogs. 

n-.. � 'mpon4ni � W",*", MecbanloD'8, 
.... d Manutactures at home aDd abroad are repre.ented 
and de •• ,1bed III tbe SUPP',lU'��T; 

Price for the SU7i>J.K>(BlI"l:tor the UnIted State. and 
Clwada. �OO" year, orone c"py of the BciENTlI"lC Alii.. 
!mCAN Bnd one copy of the StlPPL�MY,"T, both mailed 
tor (>De year fOr '7.00. Addie •• anc) remit b,. I)OItal 
Oro .... _ tooney order, or cbecll:, 

MUlliN' 4; Co,. 361 .BrenQwaJ, M. Y.; 

R US'S E R BEL TIN C,' PAC KIN C, . Olden a .. d L ........ Ma .. Rt"acit.n ... lll die Uattet! Slat-. 
HOSE 

To "oWlI ... S"b""rib"'·8.-Under t h e  tac!Utle& ot 
tbe PNtel'U .. lon.the SCIIi:STIFIC AIfKIUOAN I$uo .. aent 
by VOlt dtreet trom New ''''k, with re,ctnlllrity, to 1ltIb
..,rlbere In Great BJ1ta1a. india. Australia. and aU other 

• Bnitlsh colonies i to Fran"".�rIs, Belg1nm, GannallY, 

VULCJt.NIZED aURBEa FABRICS 
FAJ:' lIIee •• aJea1 Parpo..... . 

A1.r Brak.e �o.e 
A Specialty, 

BUBBERMATS, 
RUB"ER MATTI NO 

AND STAIR TREADS. 
NEW YORK BELTING & PACKING co., 13 pARK ROW. N� Y. {OH'''-�' CltmB��. 8raBClbes: 111 LateSt .• OIU_L _ CbllltDuUt..PblI&. 6:i 8,!",merst., Bonon. ����'A'� . 

© 1887 SCIENTIFIC AMERICAN, INC. 

ItUMla, and a.II other Enl:opean State..; Japan. IkasII, 
Menoo, ana all St .. te� of -Centra! . ""d Sautb Am..n..a.. 
Terms. when ""ut to f"r,,11P' COII.Dttl ..... Canada eX<lE>]>ted. 
".IIOU, for ScIBNTIYfC AH"JUCAN, 0 .... y ...... ; •• IlOkt 
fnrboth �IC Ax"B.ICAH 1m:! SOPP�"NT tor 
one year. This Includes pc6i;aa:e, Which we JlAY. Remit 
b,.1>08taI or � mo .. ey order, Or draft to "�er of 

llUNN " CO .. 1161 Brn&dtnly, N .. l'I' Ya.l<. 

PRllVTI1I'G INKS. 
tT'I&lC "sm.mtifte American" ill printed with elIAS .1 ENltU JOHNSON'" CO. '8 INK. 'lUth and Lem 
baM Sts., Phlla.,and 47 Roee St., pop. DlUUle St,.,l{. Y. 
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