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aT, 1 db

aT,
the value of = =0, and for 7', = T the value of — Tae = "8 5o

dp.
pf; can be equal to 0.

~ For the initial direction of the section normal to the p-axis, the
following equation holds :

so the well-known limils for mixtures for which

dpe
1 (dT RT (2,—e, RT \ RT 4z
I'\da, 7 @, 7
and
dpe
T RT dx

1 /aT
— (= = 1—e
T (d""'z)p
Both yield at the cutmal temperature of the component.s:
1 dp.

(dT) _RT w dp, _udp, _pede 11 (dpc)
14 P

____‘__

Tds r RT da” r do Tdp 7 pe\ de
p ar
According to 1'esults obtained before, we may also write:
a1 11 db '
=—gilmz—tz7 .
dz . T.ds, ' 60 de,)
‘Physics. — “The exact numerical values for the properties of the
plaitpoint line on the side of the components.” By Prof. van

DER WaALs.

In my two previous communications, inserted in the proceedings
of this’ meeting, viz. I on the properties of the plaitpoint line on
the side of the components and II on the properties of the sections
of the surface of saturation on the side of the components, it has
again appeared, that the thermodynamic treaiment of such problems
enables us to find a complete general solution — but also that if
we want to compute numerical values in special cases, the know-
ledge of the equation of state is indispensable. In some cases it will be
sufficient, if we make use of an approximate equation of state; but
as soon as the density of the substance is comparable to that in the
critical state, the numerical values calculated by means of the
approximate ecquation ‘of slate can deviate strongly from reality.
This is specially the case with quantities which either refer to the
volume, or are in close conmection with it. Thus it is known,
that alrcady the ecritical volume of a simple subslance is not
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equal to 30, the value furnished by the equation of state, in
which & is put constant, but that ~this equation is found rather
nearer to 2b. This may be accounted for by taking into account
that 0 is variable and decreases with the volume. In a mixture &

db
also depends on the composition. Accordingly the quantity T is an
intricate expression for mixtures, and must in general be distin-
db
guished from (d—%) . If the way in which & depends on volume and
¢ v

composition, was accurately known, then there would not be left
any difficulties but those of toilsome and intricate calculations. But
it is sufficiently known, that the way in which b, even for a simple
substance, depends on v, has not yet been fixed with perfect cer-
tainty, and that in any case the knowledge of the numerical values,
which occur in given forms of b, is wanting. These considerations
led me {o believe that this would be an objection to deriving theo-
retically the properties of the beginning of the plaitpoint line with perfect
certainty — and also to delermining the numerical values exactly.
It has however, appeared to me that the knowledge of how &
depends on a and » is not required for this exact determination;
but that for* this purpose it suffices to know {wo quantities which
have been experimentally determined for the ecritical state of a

simple substance.

" (Op Td
Let ws call f the value wlnch —

37 ); 27 T has in the criti-
cal conditions of the component, and %, the critical coefficient, so that

MRT, = =(pv). .

r MET
Flomp-—@——ﬁfollows ———__fad _f—l
- Po—b)
The equality of MRT = = pv = f (v—0b) p, gives the value
f /
v = f—xb

for the ecritical volume, in which we have to keep in view, that
now that 4 is put variable with the volume, 0 represents the value
which this quantity has in the critical staie. With f=17 and

x:E we find —11:

8
= 13 whereas with f=4 and x = 3 e should

find the value %: 8. For carbonic acid Krrsom has found f=6,7

6,7
and = == 3,56, from which would follow %: S 1= 2,134,
s !
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It in MRBT ==pv we put the value of », we find:
L xf

f—=

8
With /=4 and » = 7 the factor of pb =8, and with f = 7 and

15 : : 1
= this factor is found to be only slightly different viz. 8 TR

For the calculation of the value of b in the critical condition we
get therefore:
MRT f—x T, 1 j—x

o xf % p 2B ar

If we put the value of v in the equation —a—zz J—1, we find:
p’D

b=

L T=D)
=

The factor of §*, which with f=4and %= ghas the well known

p=

value of 27, is found slightly above 27,8 with f="7 and x:—?.
If in MRT==xpv we substitule the values found for p and v,
we find:

wrT= 2%

b f(f=1)
8 8
If we again put f=4 and ”"TE’ we find MRT :5,?%; with

—; also this value dif-

15 1
J=7 and x= T the factor % is equal to — 3446

8 1
fers but little from 55 3575

For the calculation of ¢ with the critical values of 7' and p, the
formula:
) __(MRT) f—1
==
holds. )

“

3

=1 2 1 3
:I‘llo factor 18 equal to 6= 287 W 1th:/‘_._4a{1dx_3—. With

| 15 { 9 ly slightly different, 06 !
=T anc w= 1l 15 ag ain only slightly different, viz. = 595 2’34.

20%
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0
For the critical condition (£> must be 0. From this follows:
T

dv
MRT o 0b a
—_— [l — = ]| =2~
(v—">)? ( av) 2 »¥
and after substitution of the values found for MRT and v
. P21
: dv 7

8 0b
With /=4 and % = it follows naturally that — = 0, whereas
3 Ov

15
with f=17 and x.—_—4—it follows that:

L 0b 45
do~ 49
0%p . -
In the same way 307 must be 0 in the critical state. From
T

this follows:

" _ o n (=1 (=0 (f=4)

ov? - f‘

8
With f=4 and »= gthis value is of course equal to 0. With

S= ‘7andx:—4— we find :

0%
— b —=0,1827 1),
Ov? 0,1827 %)
Let us now proceed to calculate the value of Tin at the Dbegin-

ning of the plaitpoint line. We have the formula:

azp 1 a}’ 2
dr  \dvdw r T HRT\3a Jur

Tda, 0% '
0v?
. op 0%p L
and have therefore to determine { = | and | —= | for the critical
0 )y dxov )

condition, but on the supposition that b varies with the volume and that

2 .
1) This high value of - ba—v-,- supports the hypothesis that &, in ils dependence

on the volue, bas a more intricate form than is represented by a series of ascending

's of beo
[10\vels 0 » .

il
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db

7 has different values depending on the variations of the volume.
&£

Now

= L=

(v—20)* dzv' v lade @ \0v

MRT %
(Op) . (61,),, dal  a
:.'T_

1 da MRT (6[)) v?

o (0=’
db , :
If we call T the value denoting the change of & with change of

2, when we make also the volume vary in such a way that the
mixture is again in the state which may be called the critical state
of the unsplit mixture, then:

N A 2
de (&)u + Ov (ZI;)/J

. . 7 dv db
and v, being = == \@), = J%:, when 7 and x are con-

stani, which is the case when the law of corresponding states is
fulfilled. We find then:

WY (% f\@
) =(-55)%

We have to know:

3
MRT(Gb) v MRT o )f(l "55) "”; 1d

a 0z /. (=0 a (v=b) f—= b dw
)
0b
When we substitute the values found above for MRT, v and 1 — %
we find JZ—;%;? — and so:
0p a {\lda f—214db
ﬁ)mz—ﬁ zﬁi—ftﬁ%g
or
a
op dl— 1 dib
@m0l

_ This value is in a high degree dependent on f.
ap CZTx 1 dl)
VVlth Jf=4 we find —(C‘TKZ)UT -— 38 }m +§ Tl
op ar, 1 db
With =7 on the other hand — (a)w = —0 3m + G taal
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In ahe preceding vmnm-mication I have concluded to the same

l) »
vilue frome the enuadiee n!"k ) and ,gi in the critical cucumstances
v/, z

. ¢ Ly —T
aned En teans of e enpir’eal hn‘mula——-]}l =f=

- . For from this
Py 7 or fr

r 3

forimuian ol =

o du, ar,
.:r.:"r' - cede - fﬁl
or
| A T, 1 db ar,
T i Tt a Y T
or

] /¢i!,-,\_ f ) ' db
u.-)., J‘d Tf 1 bda
l. it we eotihl arrive ar this equation in a much simpler way still.

. /l:)‘i-\ .. /')}7 . a_p .
B (\.)/l’ Il z (lﬁ)v 41 ) (Ex'l’_ 0)

fodows when /7§ pr equei to d7, (taking for d7°, the variation
of the ericeal mperacire of the unsplit mixture)

(), G5
poote e Ny p dT ) T, dx
1 /6 | dp, aT.
_,:_.),, mis T Ta

Aned il equanion i~ kot oniy preferable because it is shorter, but
al-o beeiso Qs indepesient of the circumstance whether the law
of corresponiding <k~ i~ anplicable or not. The value of f in this

derivation i~ that of the component,

aml =0

Buo-iles (""'.' ") we have u(telmme the value of ( P)
o !y 0wy
For tiis auatine we dnd: o
_ K da
( W ) ey lll.:,"l ) ab> (61) + wgr 2 0 dv 2@
Qb by RN o J \ 0z /, (v )
or |
p\_ 2 e MRT O 3 MRT ¥
(L‘; )1)1_- ."' l o ,]: o u I:'-- jv}:; ( - 5;)(65),;—*— 2a (v—-b)’awav )
]
In thiz expression ouly the quantity 86767) is unknown. We deter-

mine it from:
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G AN 1 0b f
(67, . 3 o 5;']"—7:
From this follows: '
0%b 0% f [1db
20— =L (=)
0z0v 0v? f—= (b dw)

0b
If we substitute the values given above for MRT, v, (1 — 5—)
v

) , we {ind for the value of

db

0% 0*p
and — b 5 in the expression for (a 5

v/
1 db 2
the second tern ——-77— (-j—c——) and for the wvalue of the third
&
1 db f—
term 4 ————]—0——4
. bdae f

ae
The value of P i then found equal to:
_ 0zdv ) p

0%p 2a$1da 1 db
azavT v“(ad_a, b da

or
0%*p 2a dT
(a@av)T T, dw
O°p
(@
ahd for. e Ve ﬁnd the simple value Tda’ SO exactly the same

T 0o
value as follows from the equation of stale, in which & is put
constant. This gives rise {o the conjecture ihat this relation might
be found merely from thermo-dynamic relations independent of the
knowledge of the equation of slate, and this is indeed the case.

ov
state of the component. Let us pass from this homogeneous
critical phase to another in which the volume has changed with
dv, the composition with dz, and the temperature with d7.
Let us put d7 again equal to dZ, so let us assume that the
mixture with daz molecules of the second kind is again in an homo-

0
Let us consider the quaniity (_p) . It is equal to 0 in the critical
11

0
geneous critical phase, then (5]5) is again equal to O.
. T :

From:

op — 0%p (% d*p
d (av) (ﬁ)Tw(l'D + (m) de + (a a_[) .1;4
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a 2
follows, because d<£> and (—a—p) are equal to O:
ov /) 0v* J

p\ 0%p \ 4T,
(M,)F" avaTl%’

and from the relation:
op O¢
T —}—p——
aT),, P=%

0%p 0%e -
T (auaz') B

And from this we find again now only from thermodynamic
relations what we have derived already above.
As we found, also by means of mere thermodynamics:
dp aT, 1 dp,
a—m)sz —Jp _’I',dm_?p,zwg
we may put without making use of the equation of state:
ar 4T, Fp? % ar, 1 dp, f

follows:

Tdz, = Tds ]P[RTE Tdos 7'— pyda
ov?
/e
The factor — ——==- may be reduced to a simple form, but for
MRT —
0v?
the determination of the value of this factor it is required to know
] . MRT 0% . a .
the equation of state. If we write fp = ——, and —— = — 2 —,this
v—>b 0v* v
fact b 1t MRT 2a and MRT 1 0b __2a
actor becomes equal to o and as =755
Op
follows from 3 =0, we get:
v
frpr 1o
0% b 2z (f—1)
urr2s % 220D
0v* Ov

so with /=17 and = = the value of this factor becomes equal

x

49
to o Hence we have:

dar 4T, [ 49 (dT. 1 dp,)*
Tde,  Tyda ' 45 |Tyde 7 pdal’

d
If we introduce the quantity & instead of —%, we find:

Pl
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ar _ ar, . jf—-1\dT, 1 ab)?

?l'dmo T 1de T Tax 1,dx 1 Jj—1 bdz\’

1

8
With f =4 and x» = 3 e find again f—zx—': 15’

but with f =17

15 f—1
and % — o % rises to 0,8. With f=6,7 and % == 3,56 (Keesom’s

valnes for carbonic acid) the value is not appreciably different from

db
— 0,493 and -— = — 0,271,

T,
0,8. If we caleulate with T da P

&l

F=26,7 and »=3,56 the value of ﬁfd—w’ we find for this value
“o

— 0,259. Though 0,259 is smaller than the values calculated from
Keesom’s observations, 0,284 for £ = 0,1047 and 0,304 for # = 0,1994,
we must not forget that the calculated valne would hold for the
limiting case, viz =0, and the fact that for Az =0 a smaller
value than 0,284 would have to be expected is at least in harmony
with the circumstance that the amount is found higher for a higher
value of a.

It is evident from all tlis that though we cannot do quite without

)

tl ation of state for the ¢ !
1e  equation or the T

line, yet it is not necessary to know the form of the quantity b.

al

For the calculation of the quantity

plaitpoint line we have from the formula:

dp
= (a“) de -+ (aT)m T
the relation :

Tdp\ T (0p Ll op\ Tda,
(p dT),,z (BT » P (a )Tu ar

or
arT. 1 1
T dp — =D )Tcl. (f=1)b da
(23 Eﬁ*),,, I D~ 1 1db)°
Tas T 3 |Tods T f—1)b dao

or in numerical value for the mixture of oxygen and carbonic acid:
T dp — 5,7 {— 0,493 - 0,047}
~ =] =0,7 = 6,7 — 11,28 == — 4,58
(p dz')pl I — 0,259

With the mixture & = 0,1047 Kzzrsom has found -~ 6,3 and with
& ==0,1995 the amount found was — 6,08.

-10 -
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- 1I'd a7
If we take the product of 2—)—%——10, and - alue of
1 dp - o Tdp . dT
-1—)— o for the beginning of the plaitpoint line. As both;zz—andﬁ

are negative for the mixture of carbonie acid and oxygen, the value of

Ty .
) B esitive.

Anatomy. - “Dork’s centra in the cerébellum of the mammalia”.
v D, J. Hunsmorr Pon (from the laboratory for Psychiatry.
anl Newrelogy  at Amsterdam).  (Communicated by Prof.
Co Wingy 2l

[n his weii-known researches about the cerebella of mammalia *),
Bt enneludes: map “the Lobus anterior cerebelli does contain the
cenire ol eoordinglon for the muscle-groups of the head, the Lobus
simp'ox tlie centenm of coordination for those of the reck; the non-
svmenieat eonee of coordination for both left and right extremity
< shated in the Lobus medianus posterior, whilst each of the
Lobuli apsiiormes is the seat of one of the symmetrical centra,
respectively for both right, and for both left extremities.” ?)

Woiin e ~eme line of research, Vax Risnperk °) at Lucranr’s
lxlorcory in Roma, experimenting on two dogs, extirpated a portion
of 1he cossbeliim, with the aim of {aking away the right part of the
Lot =iinples. ’ A

The -ecandary symptoms, which were observed during the first.
¢ars ailer the wperation, having passed away, the animal experi-
areitted non continued shaking its head, as if it- meant to say “no”.

This symien resembled very much a trouble in the coordination,
il sveb being hndeed the case, it would-have confirmed the hypo-
thesi~ o Duera. Thevefore it was important to determine with as
mich  exscmess as possible, which portion of -the cerebellum had
e reniovisl,

To ilds purpose the preparation, ﬁxed in formol, was offered

. Dot l Bock, Das Cerebellum der Saugetlele. PETRUS Camprr, Vol IlI‘
e I \ - '. Al
1
N L I Iz Over de physmlogxsche beteekenis van het cerebellum. De
]....n R Il...|ul 1903. .
oty Aoy s "R, Tentative di localisazione fanzionali nel cerveletto. “Archivio
W Bn,on Vel L Fise, Vo ‘ ‘
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