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E s~zs 

L X V I I .  On the Caloric of Gases and lZapow% O M. PoJssoN ; 
,fi'om the Annales de Chimie, tome xxiii, p. 387 : a, ilh Obser- 
vations bj JOHN HEaAPATH, Esq. 

7b the Editors of the Philosophical Magazine and Journal 
Gentlemen,  

THINKING M.Poisson 's  paper,  wh i c byouhad  the goodness 
to put into my hands,  would not  be unacceptable to y o u r E n -  

glish readers, I have taken the trouble to translate it from the 
French,  and have added some notes and observations which 
appeared necessary either to elucidate it or to set its merits 
in a proper  light. 

F rom this paper  and those of  M. Laplace it is plain with 
what  ardour  the subject of  gases and heat  is pursued on the 
continent. W o u l d  our  English philosophers but  lend their 
aid in the securer course o f  deciding some o f  the more  impor-  
tant and disputed points by experinaents, it is manifest we 
should speedily come to decisive conclusions respecting the 
nature and taws of  heat. I n  hopes that  some of  them will 
shortly take up the complete experimental  investigation o f  so 
important  a question, 

I am, gentlemen, 
Yours  truly, 

Cranford, October 15, 18~23. J. HERAPATtl. 

On the Calorie of Gases and Fapom's ; b.y M. PoISSON*. 
I. Le t  p be the density of  a gas, 0 its temperature in centi- 

grade degrees, and jo its elastic force, or  its pressure oa  a unity 
of  surface;  then shall we have 

i o = a  p (1 + =, 0) (1) 
a and a being two coefficients o f  which the first is the same 
for every gas~ and equal to "00375, and the other  should be 
given for each part icular  gas. T h e  total quanti ty o f  caloric 
contained in a given weight of  gas, a gramme]-  for instance, 
we have no method known of  comput ing  ; but  we may consi- 
der  the excess of  this quanti ty above that  which a g r amme  of  
the gas contains under  a pressure and temperature arbitrarily 
chosen. Deno t ing  this excess by q, it will become a function 

This paper sets out with a formula drawn from the hypothesis, that 
the increments of expansion under a constant pressure are proportional to 
the increments of heat. Other hypothetical views are afterwards intro- 
duced to account for particular ph~enomena, the success of which will best 
appear in the course of the paper. It may however here be observed, that 
though this paper does not profess to descend deeply into physical princi- 
ples, it is nevertheless completely hypothetical ; but I shall not stop to 
point out all the hypothetical parts ; I shall merely call the attention of the 
reader to thd more material points.--J. H. 

]- 15"44579 English grains Troy. 
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M. Poisson on the Caloric of Gases a~td Vu]oom s. 32~ 

of p, ?, and 0; or, because those variables are commcted by 
the preceding equation, simply a function of p and p. Thus  
we shall have q = f  (p, p) ; 

f being a function whose form it will be required to deter- 
m i n e .  

T h e  specific heat of this gramme of gas is the quantity which 
must be communicated to it to raise its temperature 0 one de- 

dq 
gree;  and it will be very nearly T~. But  we may consider 

this specific heat under two different points of view,~first ,  in 
allowing the gas to dilate under an inwu'iable p res su re ,~and  
secondly, in keeping the volume constant whilst the tempera- 
ture and pressure augment together. Hence  we shall have in 
virtue of the first equation 

d~ __ ~.~ dp  ~ ap  
dO 1 "-~ c~ Y ~ d d 1.dc- a O 

I t  results, therefore, if we put c for the specific caloric when the 
pressure is constant, and G when the volume is constant, that 

dq  ~¢ 1 
C " - - -  d ~ .  1 - { - ~ 0 '  

<z~ ~ ,  (2) 
c, a s' Y-+ ~ 

which, if we put L = b, give 
C, 

dq 
+ z-p~ =o. (a) P 

It  is evident, a Trim'i, that this ratio k ought always to ex- 
ceed unity; for the heat must necessarily be greater to raise 
file temperature a certain quantity when file gas dilates, than 
when the density is invariable. Experiment  however is tile 
only way of obtaining the value of ]c, and of discovering to us 
in what manner it depends on p and p. Following tile expe- 
riments of  MM.  Gay-Lussac and Welter ,  cited in the M&a- 
nique Cgleste, book 12. p. 97, this quantity is sensibly constant 
for the same gas;  and for dry atnmspheric air its value is 
k =  1"375. Now supposing h" independent of T and p, the in- 
tegral of equation (:3) is 

q = f ( ' ~ )  ;* (¢) 

* This is ave W simple case of the integration of partial differentials. 
d j  would have Eliminating d q in the course of integration instead of dp 

de 

¢ 
which is rather closer to the subject and somewhat more easily obtained 
than M. Poisson's, though in other respects virtually the same.--a. H. 

Vol. 62. No. 807. Nov. 18~3. T t f b e i n g  
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330 M. Poisson on the Caloric of  Gases and I/'apours. 

f b e i n g  an arbi trary function. From this we obtain 
p =  p ~ q~q, 

and because of equation (1) 

being another function. The  quantity q remaining the same, 
if  p,  ¢, and 0 become io', ( ,  and 0', we shall have 

Eliminating ~ q and observing that ~ = g66°'67 there result 

} p - - - - p  
k-1 (5) 

0' = (266°'67 + e). ( ~ )  --266° '67 

These equations (5) comprehend the laws of elasticity mad 
temperature of gases, compressed or dilated without changing 
their quantity of caloric ; such as would take place if the gases 
were contained in vessels imperviable to caloric*; or when 
the compression is so rapid, as in the phamomenon of sound, 
that we may suppose the loss of heat quite insensible. In  ig- 
nition (Dans le briquet c~ air) for example with air, if the vo- 
lume is suddenly reduced to a fifth, or if  we have ~' = 5 q, 
we find by the preceding value of k 

0' - -  0 = 2 2 1 ° + ' 8 8  0; 
in which it is plain that tile augmentation of temperature will 
be the greater the higher the original temperature 0. For  when 
0 = 0 we have 0' = 221 °, a temperature which philosophers 
think sufficient to ignite tinder (l'amadou) in compressed air. 

Eliminating g, in equation (4), by means of equation (1), 
we have +_1 

In order to determine the arbitrary f imc t i on f  we have need 
of a new hypothesis. M. Laplace's  hypothesis in the 12th 
book of the M&anique Cdleste consists in assuming that the 
increments of caloric follow the same ratio as those of the 
temperature, which requires that the fimction f s h o u l d  bd of 
the first degree with respect to the variable it contains; from 

1 
which it results that, since a - -  266-67' 

q = A + B ( 2 6 6 . 6 7 + 0 ) p k  ; (6) 

A and B being two arbitrary constants. W'henee the specific 
. .L--I  I ~ - -1  heats are c~--- B p  k , c , =  y B p  

They  do not therefore depend on the temperature 0, but are 

Such eases I think eould never under any circumstances whatever be 
subjected to experimental examination.~J. H. 

known 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
3:

20
 2

9 
Ju

ne
 2

01
6 



M. Poisson on the Caloric of Gases and Vapours. 331 

known for all pressures, when one of them has been deter- 
mined for one determinate pressure. Following MM. La-  
roche and Berard, we have c = -2669 for air under a pressure 
of'~-76, the specific heat of an equal weight of water being 
unity. Calling therefore P the pressure corresponding to the 
barometric height '~'76, we get 

l - - 1  
"2669 ---- B pk ; 

from which we conclude generally 

2 6 6 9 ) ( p )  1-.L C ~ ( "  k .  

r, nd the value of c, is deduced from that of c by dividing the 
latter by k. Since the quantity k exceeds unity, the specific 
heat of a gramme of air, and generally of any gas whatever, 
will augment as the elastic force T diminishes. 

I f  we denote by m the quantity of caloric lost by a gramme 
of air, when its temperature is diminished n degrees, we shall 
have the pressure p remaining constant, 

For  an equal vo!ume, the temperature being invariable, the 

weight will be ~ grammes, when the pressure becomes p'. 
Calling therefore m' the loss of caloric of this other volume for 
the same diminution of temperature, we get 

m' = n,; ('2669) ( P )  '-~- p p' ; 

from which we eonetude 

, ~ -  5 ;  ' (7) 
for the ratio of the quantities of calorie lost by the same vo- 
lume of air under different pressures. 

II .  The  formulae (6) and (7) are extracted from the 12th 
book of the Mdcanique Cdleste. M. Laplace has also extend- 
ed the former to aqueous vapour. For  this purpose he sup- 
poses, frst ,  that when a gramme of vapour is formed, and 
neither augmented by more vapour nor diminished by conden- 
sation, the ratio of its specific caloric under a constant pressureto 
its specific calorie under a constant volume is invariable; second- 
ly, that the quantity of calorie necessary to elevate the tempera- 

M. Poisson's formula (7) must be regarded as a mere theoretical con- 
ctusion unsupported and even unsanctioned as to numbers by experiments. 
I t  is directly at variance with what  I have shown, Phil. Mag. vol. lxii. p. 138, 
Follows from M. Laplace's views. W h a t  makes it more curious, it is La- 
place's own conclusion. Such is the unfortunate inconsistency which fol- 
lows fi'om the doctrine of caloric even in the hands of such men as Laplace 
and Poisson.--J. H. 

Y t 2 tare 
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• °,32 M. Poisson on the Caloric of Gascs and Vapours. 

ture any number of degrees, is proportional to this number, the 
pressure being constant. This being admitted, if we call C 
the caloric required to reduce a gramme of water at zero into 
vapour at 100 ° and with an elasticity of re'76; Q the caloric 
necessary to vaporise this same gramme of water and give it 
a temperature 0, under any pressurep ;  7 the same specific 
calorie of the aqueous vapour under tile pressure '~'76; and 
finally, if we substitute ill equation (6) the barometric altitude 
h for the pressure p, which it measures, this formula will give 

dq 
Q = C  when h=m'76  and 0=100  °, and y-Q=7' when h='~'76.  

Determining then in consequence the two arbitrary constants 
which it eontains, it becomes 

m . 7 6 _  k -  1 
Q = C + 7 [  (266"67+0) (-~-z~ . )  -~- -366"67  } (8) 

I t  would be desirable that the accuracy of" this formula should 
be verified by experiment, and the constants C~ 7, and k de- 
termined with precision. 

I f  we put unity for the specific heat of a gramme of water, 
or for the quantity of heat necessary to raise its temperature 
1 °, we shall have C = 6 5 0  very nearly, by taking the mean of 
the values fonnd for this quantity by different philosophers. 
Following MM. Laroche and Berard, we shall likewise have 
7 = ' 8 4 7 .  Indeed they have not given this value of 7 with 
much confidence ; but there is reason to believe it is not tar 
from truth, and we shall therefore adopt it until it be modi- 
fied by other observations. With  respect to the value of  k 
we know of no direct observations by which it can be deter~ 
mined;  but an important remark which many philosophers, 
and particularly MM.  Clement and Ddsormes, have made will 
enable us to approximate to it. 

According to this remark, when a space is saturated with 
vapour, the quantity of caloric contained in each gramme is 
sensibly the same whatever be the temperature ; so that if for 
0 in the value of Q we put successively different temperatures, 
and substitute at the same time for h the corresponding maxi- 
mum tensions of the vapour, Q will be constant or nearly the 
same in each ease. When  0--100 °, the maximum tension, 
h=m'76, which nmnbers substituted for 0 and h in the value 
of Q render the coefficient of 7 near ly=0 .  Consequently de- 
noting by H instead of h the maximum tension of an 5' tem- 
perature ~1, this coefficient o f . / m u s t  still be near ly= 0, what- 
ever be the value of 0. Hence the following approximate equa- 
tion : 

.~ - k - -  1 

(266"67+0) ( ~ )  ~_- 366"67=0;  (9) 

[ ' r o n l  
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M. Poisson on the Caloric of  Gases and Vapours. $33 

fi 'om which we may  de te rmine  k by  giving to 0 any value for 
which the co r respond ing  one of  H has been settled by  obser -  
vation. F o r  example ,  by the table  of  M.  Blot 's  Traitd de 
Phqsique, tome 1, p. 531, deduced  from the exper iments  of  
M.  Dal ton ,  H = ' ~ ' 0 8 8 7 4 , 2  when 0 = 5 0 ° ;  and  therefore tlle 
p reced ing  equat ion gives 

k - - 1  
--~--- '0683 and k =  1"073. 
k 

By employ ing  values of  H cor respond ing  to o ther  values of  0 
compr i sed  between 0 ° and  100% the value of  k will scarcely  
differ fi 'om the p reced ing  by  a h u n d r e d t h  at  most,  or  a two 
h u n d r e d t h  at  least. W e  shal l  therefore  re ta in  this value o f  
k, to which jo in ing  the p reced ing  ~'alues of  C and T our for-  
mula  (8) becomes 

m . . . .  "0683  

Q = 6 5 o + ( . 8 4 7 )  [ ( 2 6 6 " 6 7 + 0 ) ( ~ )  oo66.671. (10) 

"File appl icat ion o f  this formula to t empera tures  far d is tant  
fi'om 100 ° shows us that  the quant i ty  Q varies bu t  very l i t t le  
in the case of  sa tura t ion or  when H = h .  F o r  0 = 0 °, we have  

Cnm 

H = 5 " 0 5 9 ;  whence Q = 6 5 8 .  F o r  0 = - 1 9 ° ' 5 9  M. G a y -  
m m  

Lussac  has  found H = 1 " 3 7 1 8 ;  whence Q = 662. W h e n  
0 =  14,0 ° m a n y  phi losophers  agree  in g iving to H near ly  four 
times its value at  100% or  four t imes '~'76 ; whence we ge t  
Q = 6 5 3 .  Again ,  M.  Chr is t ian  makes  H near ly  twice the last 
value or  e ight  t imes "~'76 when 0---- 170 ° ; f rom which Q comes 
out  661. T h e s e  values of  Q,  as we perceive,  differ but  very  
l i t t le  among  themselves,  though they have r anged  over a t em-  
pe ra tu re  of  near ly  200 °, and  a tension o f v a p o u r s  from almost  
no th ing  to e ight  a tmospheres~ .  Th i s  resul t  shows that  k in 
the  case of  aqueous vapour  is bu t  very l i t t le g rea te r  than uni ty;  
bu t  we cannot,  as we have shown above,  suppose it precisely 
equal to unity.  W e  should not  forget  that  Q is not  sensibly con- 
s tant  unless when the tension or  vapour  is a max imum.  W h e n  

* The evidence in favour of his formula which M. Poisson here adduces 
in the supposed constancy of Q is illusive. It all results from the high 
value which Q happens to have. Where would have been the evidence 
had Q happened to have a much less value ? for instance, a value of about 
3 or 4 or even 10 ! ! Did probability belong to the views proAucing this 
theorem, the coefficient of ~, being once nearly = 0 should deviate but very 
little from it. lts different values even under the range of temperature 
M. Poiss,m mentions, have ratios from nothing to infinity. A greater proof 
of the propriety and justice of my objections cannot be adduced than in 
the very erroneous values of the tension H immediately following. No- 
thing, it appears to me, can be a stronger argument of the insufficiency of a 
theory, than the same fornmla in one instance coming up n~arly to obser- 
vations, and in another instance closely connected running almost in di- 
rect opposition to them.--& H. 

the 
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334 M. Poisson on the Caloric of Gases and Vapours. 

t i le space is no t  complete ly  saturated,  Q,  as given by  equa-  
tion (10), wil l  va ry  more  with the variat ions of  h and 0. T h e  
specific hea t  o f  vapour  depends  s imply on h ; for denot ing  this 
hea t  b y  c we have 

c= '84 ,7  (~n~ ---~6) .o6s3 

D iv id ing  this by  k or  1"073, we have the specific heat  under  a 
constant  volmne. 

By means of  the value of  k we d raw from equation (9) 
m 1/2_66.67_]-¢~ 14"65 

H =  "76 \ g66.67 ff 
I f  this equat ion was correct ,  tha t  is, i f  Q was r igorous ly  

constant  in t i le  case of  saturat ion,  this formula  would  express  
ill this  same case the  tension o f  the vapour  in terms of  the 
t e mpe ra tu r e ;  bu t  though  Q varies so litt le,  t i le p reced ing  
value of  H wanders  in high pressures  far too much  from ob-  
servations. T h u s  when 0 =  170 ° H comes out  13 a tmospheres  
instead of  8 ;  nor  does the  formula  represen t  observat ions  bu t  
imperfec t ly  in t empera tu res  beneath  100°% 

W h e t h e r  the vapour  be  at  a m a x i m u m  or  not,  equat ion (1), 
which is equal ly app l icab le  to vapours  and gases, will a lways 
give the dens i ty  ? o f  the  vapour  when the t empera tu re  0 and  
tension h are  known. The re fo re  cal l ing ]_3 the densi ty  o f  the  
vapour  at  100 ° and unde r  the pressure  of  re'76, we obta in  

D k $66"67 

? = -76 ~ Q "  
T h e  weight  o f  a l i t re+ o f  d r y  air  at  the  t empera tu re  o f l 0 0  ° 

and  pressure  of  ~ ' 76  is equal  to g'9~5 ; and  the weight  o f a  ]itre 
of  vapour  ~ of  it  or  ~'59. Consequent ly  the  weight  of  a volume v 
o f  vapour  at  the t empera tu re  0 and tension h will be 

v h 187"g.$3 

m . 7 6  2 6 6 " 6 7 + g  ; 

the  uni ty  volulne be ing  the litre. T h e n  cal l ing V the quan-  

* In the Annals of Philosophy for December 18~1, I have given a theorem 
which represents experiments within about ~ inches of pressure from 3~ ° 
to 31£ ° of Fahrenheit, and comprehending a tension from 1-5th inch to 167 
inches, or upwards of 5 atmospheres. It indeed seems to agree with the 
observations much better than they agree with each other. In fact, I am 
inclined to doubt the correctness of Dr. Ure's experiments in the higher 
temperatures. From the manner in which he made them, I think the va- 
p,mr of the mercury must have had considerable influence in augmenting 
t-he apparent tensians. Probably Mr. P. Taylor's, in the Phil. Mag., voI. ix. 
page 462, are nearer the truth, though his not describing the manner of 
his operating ~ prevents us from using them with that confidence to which 
they are very likely entitled.--J. H. 

-~ 61"0~8 cubic inches, or 2"113 pints. 

We regret that Mr. P. Taylor's absence from home, and pressing engagements, 
have as yet prevented his communicat ing through our pages an account of his ap- 
paratus. Several or" the  most eminent men of science both of  our  own and other 
countries have examined i t . - -EmT,  t i ty  
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M. Poisson on the Caloric oJ Gases a~d l~'a])ozo's. '335 

tity of heat necessary to form this quantity of vapour, the 
water being first at zero temperature, V will be the product 
of this number of grammes and the quantity Q, given by (l 0) ; 
so that we shall have 

h v 187"33 1~ 

Tile unity to which V has respect is the quantity of heat 
necessary to elevate the temperature of a gramme of water one 
degree, which, as we know, is 75 times that requisite to liquefy 
a gramme of ice at zero. Consequently, if we assume this last 
quantity to be the unity of heat, we must multiply the above 
value fbr V by 75. 

In steam engines, in which this fluid is employed in a state 
of saturation, Q does not sensibly vary : the ratio of V to h, 
or of tile quantity of heat usefully employed in pressure on the 
piston, is then, all other things being alike, reciprocally as 
266"67-t-0. The  higher the temperature 0, theretbre, of the 
vapour, the less will be this ratio; and consequently the ex- 
panse of heat will increase less rapidly than the tbrce produced. 
But the economy which thus results in favour of high pressure 
engines is far inferior to that which experience seems to indi- 
cate ; and it is in a less waste of heat, or in other circumstances 
relative to their construction, that we must look for an expli- 
cation of the advantage which they present. 

I I I .  Let  us suppose that we have two different gases of 
the same temperature 0 and elasticity jo ; and whose volumes 
are v and v ~. W e r e  they now put one on the other in a closed 
vessel of the capacity v+v' ,  it is plain they could preserve an 
equilibrium, because the temperature is the same and the mu- 
tual pressures are equal; but this equilibrium would not be 
stable. Experience proves that these gases would gradually 
penetrate each other until they are completely intermixed. It  
thrther shows that during this operation heat is neither evolved 
nor absorbed ; so that after a certain time the mixture is per- 
fectly homogeneous ; the two gases holding the same propor- 
tion in every part, and the temperature and pressure being 0 
and !o. From these facts, established by observation, we may 
deduce another equally well verified by experience. 

I f  two gases mixed together at the temperature 0 fill a vo- 
lume v; and if p, p' denote the pressures they would sepa- 
rately exert, separately occupying the same volume v, at the 
same temperature O, the pressure of the mixture will be/9+/9'. 
In effect, let us suppose that the two gases at first are distinct, 
and let jJTjo ; then dilating the gas under the pressurep'  until 
jo' changes to ~v, its volume will become 

v S 
~,' provided 
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536 M. Poisson on the Caloric of Gases and Va#ours. 

provided tlLe same temperature O has been preserved. Placing 
the two gases now one on the other, their united volume is 

v+ vp" or v (p+p , ) .  
P P 

These  gases, acccrding to what we have said above, will equal- 
ly intermix without changing their temperature or common 
pressure p. Now by Marriotte 's law, which is as true of 
mixed as of  simple gases, if we compress the mixture without 
changing its temperature until its volume 

v ( p + f )  
P 

becomes v, its pressurep  will become p + p ' ,  the same as we had 
to prove. Equally good would the principle hold with three or 
more gases, or with a mixture of gases and vapour ; in all eases 
the united pressure wil ! be equal to the sum of all the pressures 
which the gases or vapours would singly exert, when separately 
occupying the same volume v at the same temperature O. I t  
may be seen in the 12th book of the Mdcanique CJleste how 
M. Laplace has deduced this principle from the hypotheses 
he has made on the calorie and radiation of the gases; we 
simply propose to exhibit its connexion with another fact which 
we f r s t  announced. 

Let  n and n' be the number  of  grammes of two different 
gases mixed together at the temperature 0 under a pressure iJ 
and filling a volume ~; and let c, c' denote the specific heats 
of  a gramme of these gases under an invariable pressure p~ 
and c" the specific heat of  a gramme of  the mixture under the 
same pressure. Then  will 

(n+n') c"~n c+~ d (11) 
For  if we suppose the two gases instead of being mixed merely 
superposed, so that under the temperature 0 and pressure p of 
the mixture they occupy separate portions u and ~{ of the total 
volume v ; then, by what we have said abov% the quantity of 
beat will be the same in the two gases thus placed as in the 
perfect mixture of them. This  equality will moreover subsist 
i f  we augment by one degree the temperatures of the mixture 
and of the gases. Now to make this augmentation we must 
communicate a new quantity (n+n') c" of heat to the mixture, 
and the quantifies n c, n' c' to the two gases. The  first there- 
fore must be equal to the sum of the other two, which is equa- 
tion (11 )~an  equation that may be easily extended to the 
mixture of any number  whatever of gases and vapours. I t  will 
give the specific heat of  any mixture when that of  each of the 
component  gases or vapours is known;  and reciprocally we 
may employ it to find the specific heat of  either of the com- 
ponent gases when those of the others and of  the mixture are 

k n o w n .  
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known.  T h u s  M M .  Laroche and Berard having determined 
the specific heat of air mixed with vapour at the temperature 
39 ° and  pressure " 7 6 ,  and moreover knowing the number  of 
grammes of dry air and vapour contained in the mixture, as 
well as the specific he~t of dry air under  the same pressure ~'76, 
have been able to draw from it the specific heat of vapour at 
the whole pressure '~'76, and not  at the part icular  tension of 
the vapour, a case which they have left undecided, Annales de 
Chimie, tome 85, p. 132. This  specific heat of vapour is file 
value of T, which we have used in the preceding article% 

O u r  equation (11) will still hold, if" for the specific heats 
/ t ¢  c, c, c ,  under  a constant  pressure we substitute the specific 

heats corresponding under  a constant  volume. For  instance, 
f / !  cal l ing these latter c,, c ,  c~ we shall have 

(n+n') c,"=n c,+n' c,'. 
Let/.", k', k" be the several ratios of c to c ,  d to e,,' c" to %", 
so that c = k c,  c '= k" el, c"= k" c f ,  then from equation (11 ) mad 
the preceding we conclude 

]c,,=n k c,+n' k'c,'. 
,~ ~ " - t -~ '  ~,' ' 

or  if the ratios k, k' are unequal,  the quantities c,, c;  wilt, ac- 
cording  to what we have said in f I., be diithrent powers of 
the pressure 29 ; from which it results that the ratio k"  will not  
be independent  of T . T h u s  the ratio of the two specific heats 
for a constant  pressure and volume of the same simple gas 
be ing supposed invariable, bu t  difIbrent in different gases, can- 
no t  be invariable in a mixture  of two of more simple gases, or 
simple gases and vapours. I f  this ratio has appeared con- 
s tant  in the experiments  on atmospheric air of d i t~ ren t  pres- 
sures, it is because the values of the specific heats for the two 
coml)onent  gases oxygen and  azote are sensibly the same t .  

I cannot satisfy myself of the degree of confidence to be attached to 
the experiments of MM. Laroche and Berard. Calculations from the in- 
fluence of currents of air do not impress me with the idea that such me- 
thods are snsceptible of much accuracy. Besides, it certainly seems to be ad- 
verse to the theory of caloric itself, that so rarefied and expanded a body as 
vapour should have a less specific heat than its generating water ; which is 
the case in the above philosopher's results. Crawford's method is much 
more simple and direct, and brings out results more favourable to caloric. 
- -J .  It. 

J- M. Poisson seems here to think the atmosphere a mere mechanical 
nfixture of oxygen and azote. Were this the ease, the proportion of these 
elements would scm'cely be so uniformly the same in all parts of the at- 
mosphere as philosophers tell us it is. But Mr. Harrop's experiments, 
namely, that nitrogen confined over water absorbs from it just as much and 
no more oxygen than is sufficient to make atmospheric air, appear to put 
it beyond a doubt that the atmosphere is a chemical compound, though 
perhaps hut a weak one.--J. H. 

Vo]. 62, No. ,907. Nov. 1823. [7 u Supposing 
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338 Mr. J. Snart on the Quadrature of the Circle. 

Supposing this ratio eop stant for vapour as well as for dry air, 
its value is very dif[~rent in the two fluids, and cannot there- 
fore be constant in moist air, particularly if the vapour in the 
air be eov.siderable. Hence the fornml~e we have given in 

I., being founded on the invariability of the ratio in ques- 
tion, will not apply at the same time to simple gases and mix- 
tures of gases and vapours. 

Addition to the preceding ~VIemoir by M. Polssol, r. 
During the printing of this memoir M. Clement has com- 

municated to me the result of a new experiment on the tem- 
perature of vapour under a very high pressure. According 
to this experiment, the pressure of aqueous vapour, in the 
state of saturation at the temperature of  215 ° centigrade, is 
35 atmospheres. From these data equation (lO) gives 

Q = 659 ; 
so that the invariability of the quantity Q appears still to 
hold good very nearly under this high temperature. Never- 
theless, we cannot suppose that the caloric Q is rigorously in- 
variable; for, were this the case, our equation (9) would bring 
out 54 atmospheres for the maximum pressure of vapour at 
215 °, whereas experiment gives only $5 atmospheres. 

L X V I I I .  @tadrature o f  the Circle ; and Proportion of  the 
Diameter to the Circumference; containing some Observations 
on its Perimeter and Area, tending to demonstrate the utter 
Impossibility of ever obtaining a t)e~fect Solution of these de- 
lusive Problems: together with the true and Ol~LY Cause of  
the constant _Failure o f  all Attempts to effkct it. To which is 
added, a simple and easy Process of  estimating the most use- 
fu l  Properties of  the Sphere ~'c. in Mensuration. By  Mr. 
JOHlq S~Atta'.* 

To the Editors of  the Philosophical Magazine and Journal. 

C O N S I D E R I N G  the sterling talents and very high capa- 
bilities of many of the speculators on these mathematical 

desiderata, it is truly astonishing that none of them ever 
appear to have penetrated the true cause of their continual 
disappointment; but, as if they were fully persuaded of the 
entire practicability of the thing, they have all confidently per- 
severed to obtain a still nearer and nearer approximation, 

Communicated by the Author. 
(which 
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