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~it)j b~. H In~oe~ I4q,tf j sl}b,stanses !.Ienr sOrlD,uCh .,th61"taml>' of 
-i.i!l1n1,\GitY'J lll~Y f 9'~llbi~i'O; J ~lo;;ci~cd J ad chemi.ca.l J ;! utagoni~m 
~o~vnJ~l'~~c.~ <:\t!J~r1:bQ\h ~t13eljlJ , Q9Jljointly ~.ith I thei.i:' U·IJlllrk~ 
l!~t\! P~6<JUct,r 'ifca!e\'ti' f!ct,thrppg!!qut th~ ~o+rlllin .of Pill' science 
~?! ~:"\~Jl~ivc ! :iBf1 'l gnwrta"!l~ a part' l l1ha ~ w;'j , .(nn ,harclly,belp 
suspectw,g tT),cn~~Q ~ acti'ic, in) olIl.e. "I~Y I or othtm inl lTIOst,d f 
n'9t il{ nl( ch(!miCal reac~i()II~,and seeing inol\y~n aud hydrogen 
the,h,i~'ges , \llio~\ ~h\ch the ,whole chemi,",-'!l wqrld nll'ns. The 
ihqqry,of P,avl' seducing (lml \ plausible liS it appears at fil'S t 

~ig}'l 't~ h\4 ~s~Jbl~ rrp,'eq .a ,check, rathe.r}haJ~ f': spur,' to_the: 
development uf,chelfllstry, 011 l\ccount o! J.ts hnvj])g ChmigBU, 
p~~\mps', th~ true noint or view froUl lwhich oxygen.,ollght to 
~ loo~'"il ~t: I ,}<~Q~ ifj oxyg~\l, slJOpld ,huppen :o jaet, th~t all j 
l!HPort{lIlt p~rt W~l~~ l Lllvplsier, pud Jthc chemists -of the lllst 
centurYl q¥ignetl to that ciomcjlt, 'it is not :ilifficult ,to see that 
tll j! :Yic~~~ qf,.nIl,\~Yl are ctilpulated to retard tl~e progress ofj 
*eo~f!cal ~hcmlstry rath~r tllIlll to ,accelerate It. ')lb'I, 

t need IJot sny, tilat the eOJl5iucrations I have ,tllken, the 
libelty':to r ~~bmit to yoii lllwe b'een entered into with the view 
0J11y of ,~ra}l:ing ,the attention of philpsopl,lers tow!l-rds n sub
ject wltieh ¥ €DlS tq me t9 be of cOllsiderable tlieoretical.illl~ 
P.Rrtan~e, ,nnd "'I'or.thy of our ~tudy. I) it t' ~;; j~' 
lon Im.l 111' 1'( C. 1F . 1SCHIENBlCIN. r , , 

. ,., 1 ,I' I,' "1" I r'~F\-
XXXI. Oll the Existence o/jan Equi'iXllellt Relation f;etwee/l 
~,H.ef,t r aid th~ ordillal'Y lY'r;,:mi, ,W' liledW1Jical Parot;r . • By 

JAMES P. JOOLt, Esq. '1 
)'1'., 1 n' I ' , 
1b the Editors oj the Philosophical Magazine and Journal. -! 

GJ;N'l'i.b-lEN, 1 , "H 

THE principal part of this letter was brought I1lldel~ - the 
notice of the British Association at its last meeting _at 

Cambridge. I have hitherto hesitated to give it further pllb
lication, not because I was in any ilegree doubtful 'of the c{}n~ 
elusions at which I llUd arrived, hut because I intended ' to 
make a sligllt alteration in tbe apparatus calculated to give 
~till greater prechion to the experiments, Beiug unable, how
ever, just lit present to spare the time uecesSlIry to fnlfil this 
dcsigu, and being at the same time most anxious to convince 
tllC scientific world of the truth of the po~itions I llllve main
tained, I hope you willtlo me the favour of pnblishing this 
lette\: in your excellent l\lagazill~, 

The apparatus exhibited before the Association consistcd 
of II. brass paddle-wheel working hori::;olltall!/ in II. can of water. 
Motion could be communicated to this paddle by means of 
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weights, p\llley~, &c., enctly ,in the manuel' dcscl'ibed, in ft; 
previous paper"". .n! 

The paddle movoo. with great resistRllcC in the clln of w.\I.ter, 
so that the weights (each of fOU1"p<JUllds) descended at the 
slow I'llte o'f a\xlUt ope foot pel' ~cond. The height of the
pulleys from the ground WIIS twelve ynrd.~, :ltld consequelltly.! 
when the ",·eightll. hnd descended through that distnucc, they 
had to be wound up again in order to renew tho motion oqhe' 
pnddle. ARer this operation had been repcat(X\ sjxt~n times, 
the increase ol~ the temperature of the wllter was ascertained 
by menm of!l very ~ensible nud nccurate thermometer. Iii; 

A ,series of nine \/xperinWtlh WM p()riormed in the above 
lllanner, and , nine experiments were made in order ,to elimi
nate tile cooling, or lleating cfleets of, the !ltmo.phere, 1 Afwr 
reducing the result to the capocity for he-... t of a pound of 
wilter, it appeared that for each degree of lleat evolved by tIle 
friction of water, n mechanical power equal to that which ·can 
raise a weight of 890 Ibi. to the height of, Olle foot, had been 
expended. , ' 1 

The cquivalenh I .have already obtained Ilre,--.ht, 823 lbs" 
derived from mpgncto-electricnl expcrilllclltsti 2nd,795Iblt ... ,' 
deduced from the cold produced by the rarefaction of air t; alHl 
srd, 774 Ibs, frOlTl experi1llcms (bitherto Ilnpnblilihed)· on the 
\notion of water through narrolY tubes. This Inst c1asi of expe-l 
l"imcnts being sinlilar to that with tlie paddle-wheel, we may 
take the mean of 774 aud 8$10, or 8821bs., liS tht' cljuh'alent 
deri~'cd froIU the friction of water. In such delicate experi
ments, where one hardly evel' collects morc thnn hulf It degree 
of heat, greater ucconlance of the results with one aoothel' 
thun that abovc cxhibited could hardly ll!lI'c been eXI)€cted. 
I may therefore conclmle that the existence of un equivalent 
rela.tion between heat and the ordillnry form s of mechanical 
power is proved; and fl5 5UllJe 817 !b~., the mean of the reslilts 
of three distinct c.lasses of exrerimenl~, ns the eqllh'alent, until 
stillmoro accurnte cxpcrinlents 5lmll have been mnde, ~ 

-Any of your readers who are sQ fortunate as to reside omid 
the romantic 5ccnery of \VnlC1i or Scotlnnd, could, 1 doubt 
not, confirm .my.experiments by trying the tCI1l!J(>j'aturti ()fltho. 
water at the top lind at the oottorn of II cascode. H my vic.n 
be corn;ct, a f[tll of 8). 7 feet will of course genemte one dc~ , 

• f>hil. 1Ibg. vol. x;.:iii. p. ~36. The p:ll]dle_wh~e! u'e<l by Rell)1i.:. i'l 
hi, experiment5 on the fridion of "'uter (Phi!. Tr~M. 18:31. pl~te xi. fio::. Ij 
"."'1 IIOIIICl'l'loal shnil: .. to mine. I ctnploye~, ho,,·e.er, a ~n:at ernnmbe " br 
K 110M!," an'] ah o a ~orr"" ponJi')g Dumber of . tftt iOHRTY J\oats, in orller to 
preTeD! thu ·rotatory m~tion or the wnter in the call. 

t Phil. M.,. vo] • .)Cxiii.I'P. 263,:H7. t ehi!. Mag.lhy 1845, 1'. 3{i9, 
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grel: of hent; 'and the templ:rnture of the river Niagara willt 

be rni ,ed about oue-fifth of n degree by its ful! of 160 feet. 
A,imitting the corr~ctneu of the equivalent I liave named, 

it i! ob,iou~ that the viJ viva of the pnrticl~s of n pound of 
wllter Ilt (Sl\y) 51 °, is ffJ.ulIl to the vis viva po"~ seJsed by a pound 
ofwatl'r at 60° plus the vis viva which would be acquired by' 
a weight of 817 Ibs; after fallillg through the 'perpendieular 
height of one foot. , • i 
~ Assuming that the expllnsion of e\1u; tic fluids on lhe re.. 

moval of pressure is owing (0 the centrifugal force of revolving 
II.lmosphere~ of electricity, we crm casily estimate the absolute 
quantity of heat in mntter. For in an e\(u tio fluid the pre~_ 
sure win be proportiollal to the square of the velocity.of the 
revolving ntmo~pheres ; ' and" the vis viva of tlle atmOlipheres 
will also be proportional to the KJullre of their velocity; con_ 
sequently the pres.'lure win be proportional to the vis viv«. 
Now the. ["lItio of the prCSSIIl"CS of e11l.$tic fluids "at the tempe_ 
rll.ture~ 32° and sso is 480: 4>81, consequently tIle zero of tem_ 
perature must he -+80'" below the freezing-point of wllter. 

\Ve Jee then what lin enormOUi C]unlltity of vii viva exists 
in mlilter. A single pound of wlI.tcr at 60~ must posse~s 
4-80'" + 28°= .~08'" of· heat, in otll er worJ~; it"must possess a"vis 
viva equal to that II.cquired bya weil5ht of +15036 Ibs" after 
titHing throu/?h the perpl'ndicu!al" heIght of one foot: The 
yclodty with wllich she ntlnosph;:)res of electricity,Ulust revolve 
in order to present this enormous amount"of vis viva, must-of 
course be pl'ocligious, n'ntl cqulIl 'pl"ohably to the veloci!yof 
light in the plunctary sjlllce, or" to th ll t of an electric dischllrgc 
as determined by the experiments of \Vheatstone. ./ 

! • I remnin; Gentlemen, . j 

Oak Field, ncar Manchester, Yours respectfully, 
Aogmt 6, HB;;" ( JAMES P. J01JLE. , 

, 
XXXII. An F.xmni,uitiQII f!f Dr. Daltol1\ Ntw Methad qf 
I },J~a!lIrillg the Water of Cry~lalli;:atioll contained in riif

fire!!! '()(ll"irtirs qf Salts. B!J SAUUXII HOLKER, Bury-. 

T HE sL\hject' of thi~ paper W.l~ su/!"ge"~tcd to 'me by my 
friend Mr. Davies, Professor of Chemistry at the' B.6yat 

Medical School, with whom I have for sonie tirne 1rl'e:voted 
myself to tbe study of cbcmistry" I may observe fl 5 a 1"lIther 
remarkable circumstance, tllat:l!l inquiry of so much inte rest 
n.nd importance, commenced by Dr. Dalton, nnd displaying 

• 
• Read at the 1I1al1~h~ter Liter"ry and Phil().()phi~al Society, F ebru.1ry 

20, 18H; amI communicatoo by the Allthor. . 


