
USEFUL HINTS TO OUR READERS. 
BACK NUllBl>R1I AND VOLUMES OF THE SC1ENTIFIC 

A'\1EIUOAN.-Nc\v Bub::!cribers to the SomNTIno AMERICAN caD be 
furnl,hed with the back numbers of this volume by , i gnifying 
their wish to receive them, otherwise their paper will be f!ent from 
the date of receiving the 81lb,cl"ip\ion. Vols. 1. and n. (bound or 
unbound) Dlay be had at this office Rnd from all periodical dealers. 
Pt'ice, bound, $1 50 per volume; by mail, $2, which includes poet­
age. Price in ehcet�, $1. Every mechanic, iDventor, or artisaD 
In the United St�tes should have a complete set of this publication 
forreference. Subscribere should not fu.il to preserve their num­
bers for binding. 

SUBSCRIBERS TO TIlE SCIENTIFIC AMERICAN who fail to 
,et their raper. regularly will oblige thepubli,hersby ,tating their 
complaints in wI'iting. Those who may have misBed cNtain Dum ... 
b�rs can ha ve them supplied by addres,ing a no e to the office of 
publieation. 

GIVE ISTELLIGIBLE DIRECTIONS.-We often J'eceive let­
tcre with money inclosed, requestin, the paper sent for the amount 
of the enclosure, but no name of State given. and often with the 
name of the Post-office also omitted. Persons ,hould be careful to 
write their names plolniy ,..hen they address publi,hers, and to 
name the Po,t-office at which they wish to receive their paper, and 
the State in which the Post..oflice is located. 

INVARIABLE RULE.-It is an established rule of this office 
to BtOP sending the paper when the time foc which it WM prepaid 
hiLi oxpired; and the publishers will not deviate from that ,tanding 
rule in any instance. 

RATES OF ADVERTISING-. 
Tmr.TY CENTS per line for each and every insertion, 

payable in advance. To enable aUto nnderstand how to calculate 
the amount they must send when they wish 'advertlsements pub. 
lished, lve will explain that ten worda average one line. Engravings 
will not be admitted into our advel'tiaing column!; and. a.s here ... 
lefore, the publishers reserve to them,elves the right 10 reject ony 
advertisement sent for l�ub1ication. 

LABORATORY OF CHEMJSTRY.-CONSULTA-
tions snd advices on chemistry applied to u,rts and mannt'ac ... 
tc.!Jrt\s, agriculture, metallurgy, mining sllryey�; Infol"?l,,,tion on 
hemica.l fabl'ic:,tioniC, \viI h dra.win�B. SUCR as colors, vtlrDlshes, �of\l 

OilB, }):t.per, gas, c:lnlllei.lhs():l.p8, d}",emg, nnlmal black, manures, aCld� 
alkalieB, t!alts, indh, ... rll ber, gntta ... percha, &tc, Address Profe88or 
H. DUSSAUUE, chemi.t (ft'om the Uon,ervntoire Imperial of ��'f' 
and lIa.nufuctures, Parioi), New Labanon, N. Y. I 

WANTED - A SITUATION AS SUPERIN-
tendent in I\n 11.'0n Fonndry, by a man of [l'ead.y habits, who 

hM hl.d over SO ymu'a' exc:£erienee as moldel'. Good reference can be 
gi�

o
e31o if required. Ad res. J. N., Providence (R. I.) Post Office. 

POCO METALLIC PAINT-POSSESSING AD. 
vantages over all oLhen-viz: vru'ietieg of color, finer ground 

an
2
d

o 
c�eaper. S��r���.st��·'N��eY�k. 

FOR SALE-THREE PIN MACHINES (FOW· 
Im"fI p'l.ttern) for JM.king solid head pins-makes Nos. 3;-4 and 

pins: all ne'" an:l in good order. Also, one, 8 ti�ker· to· stick thn Jlin� in the p�per. Also, one hair ... pin maC?hine, capable of mRking 
100 perfect ha.ir-pin:l per mfnnte; wire ·8tr�nghtener�: all the fixture!! 
eompleoo fot" stR.rtin� the business. For n:rrther particular!' nddress 
E. IVI�S, corner of Fifth •• treet and Columbia.avenue, Philndel. ��h · ffir 

BOILER PLATE PUNCHES.-RUST'S PATENT, . m,nuf:\otured and sold by the proprietor of the patent, S. C, 
HILLS,N •• 12 Platt-street, New York; Price $150. 1 em 

A FINE LATHE FOR SALE-5! FOO'r BED, 
6 ... inch �wlng: m!\de by Stewart, And never used. Cost over 

$·1'P, nn1 IVilI be ,old for $150. Apply at No. 113 EMt Forty.second 
street, New York. I" 

GRE.AT CUmORITY.-�IAGTC CIGAR CASES, 'Ylth secret drfl.Wp.l\ liI"nt. frae on Feceipt of twelve rp.ct posb\ge fttl'm�, tn any pa.rt of the United St!\tef!l. .A:2'�ntR wantpd� by whom h,.!!A profits!! f\l'� mM�. Send tor one 8ft fllflmple and tenns to () .1 WILLIAMS, Lock Box 888, Providence, R. I. i" . 

HA.YDE'i SA.NDERS & CO., No. 806 PEARL· 
Rttoeet. New York, mRtl11fA.�tll1"C P-Vet"Y v1triety of bra4R work 

f,or !'<Mobl. steam engine .. whlatle., valves, 011 cup". gage ""r1<, 
&e. t113" • 

WANTED-A �AW GUMMER THAT WIU, Il'llm "."". ""� lint bend it. Addr ... 11. "Eo SA WINS, MILt_ �, nraooh connty, Mlcb. r" 
- --_._-----------WA�'l'ED TO -PURCHARF..-THE PATENT 

rt�bt �f "�",� ImprovAd nn>etlOS jbr �n"ln� leAn' .... without 
the 11110 ofy".�1<. A.dcJrp.a�, wltb-fIttl'ft-IIn, ..,r No.. mrT, Cha�l ••• fon, II, e; -.�.'t' . ..  

THE SCIENTIFIC AM.ERICAN. 

PORTER'S IMPROVED GOVERNOR. 
The repntation of thetle governors is well es abliRhed. Par ... 

tIes troubled wiLh unsteady power mu.y send for them In eutira coo .. 
fidence. They never fail. 
tl:�f�l'l�l�rrl���:�l::rs {���:t:�J.ll T�����e���� �,::����j 
to work ppl'fectly with auy aud all valves, which move freel)' aud 
close tolernbly tight. 

A etyle is mRde expl'eseJy adapted to waterwheel@. to which they 
will G'ive a perfectly uniform motion, under any val'iation of resist ... 
ance, 

I h f1.ve long done with troubling my clletomers for certificR.tes; but 

�:. ���l: !�!.ii')��f t\��gSt�t:n:t�'
h't l.fn\I;!�S now u sing this gover. 

I will seu� a governor to any respoDfl.iblc party for t1181. lilt does 
nOl °fitt;:!e

l Pj[sf:;!�t 
it,m�l;e

b�l!�eJ�rn:�OEe orders will always be 
promptly filled. 

CHARLES T. PORTER, 
No. 23fi West Thirteentb ... stl'ect, Cornel' of Ninth ... avenue. 

14 tf New York City. 
--------------------------------------- 0-

SWISS MATHEMATICAL DRAWING INSTRU· 
ments of tile fined finisfl.fn largo quantltiee, constantly on 

Imnd, f,,.. ,ale by JAMES 'W. QUEEN & CO., No. 924 Uhestnut. 
street, Philadelphia. N. B.-An ilhlfl.trRted sheet of the instruments in full size, with priced li�t, fleut by mailll:ee on application. 17 5* 

5 000 AGENTS WANTED-TO SELL FIVE 
• new InveutioDs-Dne verv recent, and of Great value ��t'8l!'��:�s p!��fc"Ja�!�

at pro�t'J� ·1i,'riiR3\V�, 
f���::C�:�d 

17 13" 

BROWN & GARRISON'S AGENCY FOR THE 
BnlB of Patent RI.htB and all Labor.,aving Articl .. , No 126 

Randolph •• treet (P. O. Box No. 1,219), Chicago, 1lI. 20 S" 

A GOOD CHANCE FOR MANUFACTURING.-
The subscribers have for 81\le a very valnable property, com­

prising nbollt 13 nCl'es suitable fh1' Cotton, Pnperornny other manu ... 
f;lctUl'lDg PUl'poses. There am sevel'allarge Hprings ofTmreWateroD 
the prem l,e.. The Building i. four storie. hi!\n, 5DX100 feet; the 
basement wnlls nre 2X1' feet thick; the whole bU llainf; is pnt np in 
the most substantial manner. In addition therelo..18 an octaJon 
Wheel ... honse, t\VO stOlics high, 34x36 feet'!- cbntnining a large Iron 
ovcrf:lhot Water 'Vheel, bnilt by B:l.rton. of Trov. Attnr:hed to the 
propelt,y are 11 good D,Yellings nnd a Store. The ,ituntlon ot thi, gi�f::;rnJ�s ��i�hi'���!:%i��[£'8���d�f�ft�II��n�lrJ�rns�rv:� ��� 

nne mile of the New York nnd Erie Bmnch R.i1road. If not sold 
hy' the first of Jamuu'y, ,it will be to rent. This property ia now in r��R��t�f��:r;Unb��.,E:·��t !�rC�,r:\'��ti\�6I'a�g� ������ ��1�ula

I'8
, 

18 5 "eOlv ORR'" CO. 

FOR THE DEAF-FOR THE DEAF.-ARTIFI-
clnl ears; entirely concealed, Call at, or addres" HASLAM 

BROS., No. 420 Broadway, New York, for a deseriptive and iIIu,trn. 
ted circular. 19 2* 

HOUSEHOLD ARTICf,E FOR EVERYDAY 
Il..le-Patent fol' ule.-A seU ... soaping Scrubbing Fitlth or ���e ����. ���e�t

e J��t!J' i'l��. f ��A'��:.� w�rt��ct\� 
Box No. 773 N eIV Y Ol'k Post Offic.. 18 

NEW AND PERFECT BARREL MACHINERY, 
conslstin� 0 f a Hf'I\rj ... turner, Stave ... dresser, . Jointer Rnd Cl'ozm', 

and espocially adapted to rice tierce�', Rugar and ,molasses hogsllcadfl, 
and to tight or slack work of ever.9' description. They are nt" once 
the simp_lest. cheapest and most emcient Machio·ee made. Libc>ral 
terms offered to a�ents and other� to sell Mltr,hines R.nd Rights. For 
filII de,oriptive circular" address C. B. HUTCHINSON, Aitburn, 
N. Y. 184" 

CHARLES A SEELY, CHEMIST, NO. 424 
llro9.dway, New York.-Annh'ses of ores, minerals, articles 

of commerce, &c. Arh'ice nnd instru ction in chemical proccs£les 
generally; advice on chemic[l.l patent!. 8* 

SAVE YOUR STEA!lf.-HOARD & WIGGIN'S 
Improved Steam Trap Ynl"ve, for rp.lieving steam pipe." c,ylin. 

del'S, &e:. of condem�ed water. By its use the'boilpr pres�ure is kept 
up, the full heat maintained, and a lar�e "a.lng In fuel Dlade. 
Sp-veral thousand of thesp trap valves Bre iB rcncceE!sful URP., Rnd we 
olfer them with entire oonfidence thiLt they will aeoompll.h all that 
we claim for them. For an llluRtrnt.c>d c ircular 01' a tr.al mlj\chine, 
addres.- J. W. HOARD. t Providence, Ii I 14 Iii' GEO. U. �IGGIN, 5 • 

LUBRICATING COAL OIL-FOR RAILROADS, 
Cotton and Woolen Factories. Steamboats, &e. r fl'ee of chemi ... 

colo and odor. Pl"lce-50 cents per g"lIon, h.1I" the hSITeI. 
1* CAL YIN DICKEY, Newark, Ohif\ 

MACHINISTS' TOOLS FOR SALE.- T W O  .. 
double ... gparcd screw ... r-uttmg Allde lathes, 'swin�ing from 20 

to 2410ches nnd .heor. 12 to 16 feet long; one dOliblp.geared .lIde 
lathe, 4 feet diamp.ter nnd 20 feetin length; four planing machinep, 
varionA sizes; three card whep.I boring machInes; three card rLxle 
lathef!l"th}'Pp, shoJ1 r.rnn£',A. &e .• &r.. All eeeoml. hand; in good order. 
Apply to CHAS. W. COPEEAND, No. 122 Broadway. New York. 

14 8* 

CHERTER GUILD & SONS,' MANUFAcTURERS 
of BELTING LEATHER, 16 B1ackstone.str�et. Boston, M ..... 

14 IS" . . 

BACK NUMBERS AND BOU�m VOLUMES OF . tho NEW RERTES of the SCIENTIFIC AMF.RICAN can 
always be had of" A. WINCH, No; S!OChestnnt ... treet, Philadelphia, 
Pa. 11 12" 

------------'------_._-

G-ALVANIZED mON PIPE-,-CHEAPER AND 
belt" .. than lead for water. I •. uoed In the oW"" or nrookl)"n 

Rdd HnJ1,ford forwJ\tpr fltl)(��A fn dweJlinl!' hrmef':fII. Sflld At. wholE'flft.le 
byJAM)l;S·O. MOReE <II CO., No •. _76 Jobn.street, Nell" York. 10tf 

• 
Sut �t«d)htttgfiit 6:tfittbtt. 

thfbtbtt, \tl,[<'!ie ni<'!it m!f b.t tltArifcf)tn ellfa<'!it Manni linb, !IInnm 
i�ft !Il!1It�d[un!ltn in b.t beutfdl,n eVtad)t tnitdjin. eri;\.n �on �rf!no 
bunn'lt mit ruqtn, btum<'!iAtr"rit�tnm!!l'rLttdhn�en Mi.�t mqlt 311 
·abuljiun·all. . 

!Nttntt 8 «:0 .• 
371ldT� lJIOl\!. !ltl\!·�fTT.l 

!1m b� .off\� lUUb b�I\!f"14Ja8 D"tn, 
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MACHINE BELTING, STEAM: PACKING, EN 
OloNE 110SE;-The ei1periorlty of these adicleB, nlUnufG lured of vuleaniz.ed l"Ubber,;, established. Every·bele will be ,.ur ranted 8u�lior to leatber, at oue-thinllef;ls price, 1'be Steam Pu(k 

�!��t�1 r¥k�iI:;e 
e

;e;!IrV��ej�'oili�g::;r::a�����a':�; 
required pre.sure; together ..... ith nil varlctie.of rubber adapted to 
mechanical purposes. DirectioDs� priees &tc. ctln. be obtained by 
mall or oth .. -wlse at ollfwarehouBe. �mw YORK llEL'l'ING Al'1J 
PAUKING COMPANY. JOHN H. CHEEVER, 'Treasure!:. 

14 13 No •. 37 and S8 Park.row, New Yorko 

WOODWORTH PLANERS-IRON FRAMES TO 
plane 18 to 2� Inches wide, a l$90 to $110 For sale by S. C 

IULLS,-No. 12 Platt.street, N e w  York. 1 tf' i 
, 

GUILD & GARRISON'S STEAM PUMPS· tOR 
all kinds of independent StellJ!l Pumping, foc oBIe at·66and It 

Fir,t-street, Williamsb·Jrgh, L. I., and 7� Beekmau.s.trfet. New York. 
1 26 GUILD, GARRI1l0N & CO. 

IRON P LANERS, ENGINE LATHES, AND GTBER 
Machinists' TooIs, of superior quality, oaJ18nd,and .finishing, and 

forso.le low; also· Hanison"s Grain Mills. �or desr.liptiv�eihmlar. 
address New Haven Manufacturing Co., New Haven, Conn. 126 

SOLID EMERY VULCANITE.-WE ARE NOW 
manufacturing wheels of thl� remarkable substance· tor cltttinif

_ �rindlng and poli,hinll metal" that will outweaI: ht1Ddre.d. of th . 
kiud commonly used, nnd will do a much greater· amonnt of wOl'k' J 
the same time, nnd mOl'e effiCiently. Alllnter�Bted c:onn see th(},Jq..Jn, 
o-perntion at onr warehouse, or circulars de�CribiD' Uiem wUl be fUr 
Dished by mail. . 

NEW YORK BELTING AND pACKING CO., 
1413 NOB. S7 and 38 Park.row, N ..... York. 

FOR SALE-JOHNSON'S PATENT FOR AN 
improved 8t�rim generato r a n d  superheate'r , warrant.ed not to 

�ddi::: jQO{tii�bH�SJN�nnto;�lg��i13�f�:�:s����r per Ift!:r. 
DUDGEqN'S PORTABLE HYDRA�PCJ;AC�S. 

for raislDg heavy wel�btl!, boilel'fI� locomotIves, cnrB.l!tone, 
stOWing cDtton, pullin�. &:c. Frames and vIoteut! for stationary J'II'E1I�' Ring, of different �izes� made to order. Du{Jgeon's portable hydraUliC punchp! for punching or shearing iron, die ... sinking and other pur· 
���Pd' fu�}e

�
e

bi���ia� 
l�b\)��&Ne&eL¥dN�a�r;:\i:a:�����: 

New York. tl IS ·eow 

! 1 200 A YEAn MADE BY ANY ONE AT 
• cuttln g 3tencll work; lnrge nnd I!mall Steel Die!!, w ole Lette"., two Alphnb.t" Figure. Bild Border Tool .. with 16 qJIif!els and ?ougr8 fOl' lllrgc, work, wifh "ft, 9.tlant;l�f ('I:".B�ock fllm· Cl(>nt to retail for $150. Squnrp, Cnmpnfl�. FIDi�hlng Pltlt�, I'oliFh· ing Brush\FJ'nmer, Sr,.rIl1'B. 8mOQthitl�,Stone, Dic"'fRBP, C11l'v<, pnt· tern, sample DesIgns, Hummr.r nnd Block, with recipe forln(]£>llible Ink and merc.ntile Stencil Ink·; all nhoessari instructions for cutting Stencil Frnmell, 1)18k ing.SteQcil DruEhe.I!I,.ft.nd, In Fllort·� the whole S,l'Fte:n of carrying on the Stencil bUl!ineas" at whole.al(", with snfficient stock and tools of every deBeliptio.n .. ,,'arr8nt�d perf�ct or exchanged at nny time (fre<') roc new. This whole outfit. entire And complet!:.! iB furnished for $10. Dip. nn Jl'\tent�d. The A ,.ricnll Stencil Tool·work •• at Springfield, Vt., have a ••• h fund of $20,('1). Invested eXChlp.ivcly in t.he marUlfnctm'c of Stencil Tool., ba'�ins thft largest and moat vnJnable wnter-pow('r in the Ftafp. wuh a wJleel of 75 horRP"'(lOwcl', R.ffordinl: Ctlllt.omel'8 infinite advantage! • .  SnmpINJ Rnd JlRrticlIlR.r� frf'e. Addrep.A A, J, FULr�AM. pftt,entee ft.ild·{lroPti ��� ���l:� :!Ps��li��fi����tnge, Boston, Moss.; No. 212 fo::Y' 

NEW SHINGLE MACHINE-THAT WILL RIVE 
nnd Shave 24,000 Shin�le. In n dny. fer •• I� by 

1 tf S. C. HILLS, No. 12 P1att.street, New Yol·k. 

GREAT CURJOSI1'Y.-PARTICULARS SENT 
free. Agents wanted. SHAW & CLARK". ' 

6 24" Biddeford, Maine. 

READY THIS DAY.-NEW EDITION, RE. 
vil!!-e d  ftnd "EnI8rged.-�· Wells' Every Man his Owp Lnwyt'r, 

Rnd United StR.t,e8 Form Book." A complete and reJiabl� f;111dC te �nr.:l:!���s ,r ��l:,sI�:::'II�tt�::I:!I��:bf::r. 'lJ"'c ��:::, �';.:�:cfW.�Y; 
business in a legftl way without Ip,zRI Pl!iti@tatice. A11K'I, eontRln'ini; 
the laws of the vR.rious States nnd TerritOlies concerning the Cql· 
lection of Debte� PrOpel'ty Exempt from Execution, Lif'D Lmnl, J .. ft'Ws 
of J.imit8tion, Laws of Contl'8t',t., Lf',-nl Rates of Interest, I.irenp-c to Sen Good" Qllnllflratloruo of Voter., &re., &c. Dr No mnn or bn,I' nes! woman shouJd be withoutt.his work; it win snYe m(ln� timeAitl!l coet, much �rplpxity and 10ills of time. 12mo.,4C8 -p",n;law bind ... ing; price $1. Sent podpftid. AIlFnts lrnntrd for thi� nnd t't)le,t" 
popular pnblicallonB. Adijr.,. JOHN G. WI'JLS, Pnbll,hrr. oor. 
nel' of Pal'k ... l'Ow and Beekman ... stl'eete, New York. 25 tr 

PORTABLE STEAM: ENGINES, COMmNING 
the maxi.mum of effiei.noy. durablUty and e.rllom)" with tj", 

:;r
i
���A��::��P� p���t�'i�t' th;l�ern�C%T�,

d
n��� t��itCl�o��r!· 

St£'Rm EnA:inA," Dpscl'ipt.ive r-irculars 8ent on application. Atid1'{'f!' 
J. C. HOADLEY, Lawrence, Mas,. 1 22" 

PUMPS! PUMPS!! PUMPS!! !-CARY'S IM� 
. proved notary Foree Pnmp, unriv.l�d forpumpint! �t 01' �old 
IIq,,!d •• Mnnnt'RctllrM and pold by CARY & BRAINERD, Brock. 
pan, N. Y. Alpo, sold by.J. C. CARY, No. � Astor HouI", NewYor!t 
City. IllS 

WROUGHT IRON PIP:E, FROM ONE·EIGHTH 
ef on Inch to eight Itlcll .. b_. with ... try varlety of flftin�. 

and fllI'tnre8. frot 11M.. _"tealll ....... _. hid Ilt",� Imrl'M m •• ke'· 
prices by JAMES O. MORI!IE IZ CO. N ... '18 Johll�et., New Yo.-k. 

lotf 
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