90 Delta Rays from Gases.

large. Tt is possible, accordingly, that the smallness of the

numbers for {/A=0'35 is due to the preponderant action of

the nitrogen, whilo the constancy of the numbers for some-
what greater values of [/A is due to the compensating action
of the two gascs. At any rate, the differonce between the
results for hydrogen and air, the fact that the numbers are
almost uniformly greater in the case of air For the same
value of Vg and I/A, is exactly what would be expected to be
the result of the presence of a strongly clectronegative oas.
But the main interest of the experiments lies in the
question whether they can give any information as to the
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mainly on the recent work of Franck aud Hertz on the

collisions between clectrons and atoms,

The results of some measurements published previously
are considered in the light of the theory. They seem 1n
oeneral accordance with that work. 'They cannot be ex-
plained quantitatively at present, but it appears that they
make it necessary to believe that & rays are cmitted from
ionized molecules of gases with velocities of the same order
of magnitude as those from metals.

T.ceds University,
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initial velocity of the & ruys from gases. It appears necegsary — = ' ' ,

to suppose that these & rays have a finite initial velocity, and V1I. An Experiment on Rolatory Polarizalion in Liquids.
that it is of the same order of magnitude as that of the Hy F. Tarsor Paris and ALrrep W. Porreg, F.2.S*
o rays from metals. No other explanation ean, I think, he '
given of the fact that in no case is the current through the ‘TH
gag saturated when Vy=20, cven though the currents due
to the 6 rays from the clectrodes and that due to the positive
1ons 1s saturated with that potential. If the constancy of
the numbers in the Table over a certain range of I/A means
that within this vange (1) is applicable, we should have to
conclude that the & rays from the gas arve, on the average,

a little faster than those from the olectrodes, since the num- SN . | T |
bers in the Table aro a little smaller than those caleulated required for the full rotatory power to be developed. In

“However, it does not appear that this method iz capable of flashos of iufﬁcmr ity S Hﬁt f . i]: fmh ., nlef};r{:t Jf;{;ui stead
glving any very preeise indications concerning the properties plane ﬂ_f po MI,Z‘mﬂP WO ( ]:; {?b?b *iab 1'1’ . ] - E y
of these rays. They do appear to show that it is necessary source.  [n the experiment cseribed Delow the rota mdn
10 SLIPIH'}E-*e‘t,lmt; the rays have a finite initial veloelty. and =o produced ina long tube of CalC-sugal solution was measured,

' 7 - first using a steady sonrce of light (a mercury lamp), and

provide cvidence for an important proposition which was : . : : O
- SN | : aftorwar itermittent. one in the form of a platinum-
unmversally accepted but had never been directly proved. aftorwards an Inte P ,
he mercury spark.

But thiz discussion has been published mainly hee: -
;LIS s & be shec mly because : | 1 :
{ } Ay hetatise a The arrangement of the apparatus is shown n fig. 1.

f.h”mf il.ggmmt U.t tl‘m I;Tlefls*umm:mtb had bem? 5o Vel Without Licht from the source 8 (the mercury arc or spark as the
any attempt at an explanation of them. It seems that they ghb e o h the collimiting lens L. and the
are gencrally in accordance with the vecent addition to cuse may be) P th oug L e oo !mmbltl:-l? Elsh.,l - 3
our knowledge of the interaction letween electrons and polarizing nicoel Ny, b*enaltlveuugb 15 obtained b) means ﬂf
molecules, a half-wave plate of mica at M, placed across the middle o
the field so as to give a “three-field” arrangement. The

- sensitiveness can be altered by rotating N;. The sugar

SUMMARY. golution was contained in a long iron tube AB, fitted with

plate-glass ends. To prevent the solution bec:m:ning con-
taminated with the iron, this tube was galvanized ; the
inside was painted with photographic black to avoid
reflexions. The length of the solution in the tube was
about 165 cm., and the rotation for the green mercury line

[ experiment recorded here was carried out in order
to see if any evidence could be obtained of a directive
action on the molecules of an optically active substance 1n
solution by light passing throngh the solution, It sucha
directive action existed (the light tending to orientate the
molecules in a certain direction relative to its direction of
propagation), it would be cxpected that when light first
passes into the liquid a small interval of time would be

The theory is considered of the conduction through an
1on1zed gas when the pressure of the gas is so low that the
frec path of an electron is not small compared with the
distance between the clectrodes, and the number of ions
made 1n the gas is not large compared with the number of

& rays made at the clectrodes. The discussion ix based % Communicated by the Anthors.
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(A 5461) was 334'3 degrees. To obtain a sufficiently clear
solution it was necessary to mix some freshlv precipitated
and washed aluminium hydroxide with it and filter the liguid
warm. This removes practically all suspended matter.

Fig. |,
N
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The lens L, forms a reduced image of the half-wave plate,
M, on the slit s;. The remainder of the apparatus, comprising
the analysing nicol N,, the constant-deviation prism P, and
the telescope 1, was adapted from a spectrophotometer. The
graduated circle attached to N, was fitted with a vernier
attachment reading to minutes. Light of the required
wave-length 1s sorted out by rotating the prism P and
adjusting the slit s;. The telescope is focussed on the slit s,
30 that a sharp image of the half-wave plate is seen.

All measurements were made with the green mercury line

A 5461). Further purification of the light after its passage
through P was found necessary, and so the direct-vision
spectroscope D was inserted between the eyepiece E and
the rest of the telescope. With the light from the are there
was some diftuse light from the yellow mercury lines present,
and with the spark, in addition to the diffuse yellow light,
some green light on each side of the mercury line, but less
intense. This green light was not diffuse but formed a
definite image of the half-wave plate,

The spark was produced by the discharge of a large leyden-
jar connected with an induction-coil, and passed hetwean a
platinum wire and a layer of mercury at the bottom of
a glass vesgel, contact with the mercury being made with
1 plece of 1ron wire soldered on to the end of the lead from
the leyden-jar, Considerable inconvenience in taking the
readings was caused by the irregular movements of the
spark, a small change in its position causing the image
formed by the lens L, to move off the slit s;. To keep the
spark as much as posgible in one position the platinum wire
was placed between two pieces of plate-glass standing about
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2 mm. apart in the mercury (sce fig. 2). The spark gap
was about 1 e¢m. ' .

e,

=
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To determine approximately the duration of the spark,
plmtngmphs were taken of tinned 1iron wires threa.(!ed
radially near the rim of a rotating wooden disk, the disk
itself being painted black. The disk was driven by a 51::::1&111
motor to which wus attached a revolution-counter. The
following times were observed during which the disk made
500 revolutions :—15'0, 15-4, 14'8, 15°4, and 14°0 secs.,
giving a mean of 151 secs., or 2000 revns. per minute very
'Eea,rljr. The middle points of the wires, each about a
centimetre long, were 19 cm. from the centre _(pf the d151§+
A camera was focussed on the wires so as to give a magni-
Geation of 2, and the disk having been set rotating,
photographs were taken by the light trom the spark. The
velocity of the wires being 3380 centimetres per second,
. blur of width # cm. on the photograph will be produced
by a spark of duration # secs. where

=2 x 3980 L.

If the duration of the spark were 3 x 107° sec. the blur in
the photographs would be "24 mm. A number of photo-
rrrapIhs were taken of the moving wires and compared with
Fhatogmphs taken under similar conditions but with the
wires at rest. No blur, however, could be detected ; there-
fore the duration of the spark probably does not exceed

3 millionths of a second.

i Igwing to the intermittent nature of the 1i'g¥1t from the
spark, it was not possible to use the most sensitive arrange-
ment of the apparatus. A half-shade angle of about 12” to
90° was necessary. The reading for the arc was first taken
and then the spark substituted for the arc and a fresh
ohservation made. - The temperature of the solution was
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indicated by two thermometers pussiny through side-tahes-—
one at each end of the tube contuining the selution, The
tewperature of the solution in 4ll the experiments was ahout
187 C, It must be pointed ont that largo readings mean
small rotation. The position of the polurizer 15 different for
ench set of readings, so that there 38 o relation between the

On the Viseosity of Caletion Chloride Solulions, 5

If this reading were oxclnded there is a difference itn the

oeand means of about one purt in 13,000—the rotation
the cas: of the spark leing the less.  Bince this is within
the possible error of the experiment, the fina] result may L.HZ!
stated by gaying that so far as these experiments mo there 1s
ivo certain indication of a direetive action of light upon the

molecules of the sugar 1n solution,

lleImIJﬂI'E in (]ii.i'urent sets.  This of course does not interfere
with a comparizon of the are and spark readings,

Cirele=reading Cfl‘{!]c-rtndiﬂgnl Civelereading | Circle-rendi
Set. I'uf' Al fui“_ﬂ rk- - fet, for are- e “i'fa: ﬂr;ﬁ:? §
light, light, | ligrht, light,
) r— P—— I r | - r—— r—
L | 9%° 59 | 86° o | IL | 970 S5 | a0 o
o4 poo0 o7 15
S 1 T 0 23 2
oy 4 ) 53
5y 2 | A3 46
o a7 | )
7 1 ! i
.f 9 a7 |
; 8 | |
e . - o 1l — YL P
L. | 1000 32 D e 240 | v, | a7e o9 | o
30 4% ‘! b 95 o HEF
34 v. 7 S | 25 34
23 o B . 27 24
35 34 | 27 2
34) 21| 25 %)
: 42 H | 87 A
31 7 | 26 15 |
31 | 4 ; 95 | CT
T} 47 i 2 28 |
. | 27 40
’ I i

1f ull the observations are mncluded in the

menns, the values are as followe -

. Are. Spark,
Mot G2 5676 06 57M5
1. ........ L8 2%6 97  26+3
i ... 100 325 100 34-7
IV. ... 97 255 97 2w

(irand means ..

98 3605

8 A6y

The total rotaiion is abont 500° ; henee the grand ineans
difter by less than I minunte in 300°, or less than 1 part in
30,000, It is noteworthy, however, thar in three out of the
four sets the rotation is less for the spavk than for the are,
In the excepiional sct (I1, spark) ceeurs one vory low
ronding—too0 low to be duoe to ordinary experimental errors,

estimate of the

University Lollege,

London.

VIII, On the Viscosity of Caleiwm Chloride Solutions, By

Freprrick Smeox, B.8e., Physics Reseavell Seholar, Uni-
versily of Londor, University College ®.
‘WHILE the present work was in progress, an account

of work on the same subject was read before the
Physical Soeciety of London hy Mr. Tucker t. However, so0
much of the present work had been done, and tho apparatus
in use differed 1 s0 m:mr respects from that used by
Mr. Tocker, that it scemed well to proceed until o com-
pnrisnn of results conld be made. | ‘ . o '

The apparatus cmployed was ]l'lE!l‘l]t'Ill:."ﬂl 1n _]JI'IH{*IIJIH wtt}l
that used by Thorpe and Rodger . Xt consisted of a hori-
contal eapillary tube, about 30 ¢m. long and (-4 mm, in diam.,
;:{mnﬂﬂtmll to two vertical tnbes about 18 cm. long und 1 sq. em.
oross-section. A fixed guantity of the liquid whose viscosity
was to he determined wus forced through the capillary tube
ander constant pressure from one upright tube to the other,
and the time of pussage earofully observed. ‘The apparatuos
was immersed in a large bath of water at constunt temperature
anti]l the lines on the npright tubes which determined the
volnme of liguid transmitled were just visible abose the edge
of the hath.

At least six, and usually eight to twelve readings of the
time of passage, which did net vary by more than about
0= per cent., were mmade for ench solation.

The coefficient of viscosity is calenlated from ihe ratio of
this time to the corresponding time for pure water, assuming
the values for water found by Thorpe and Rodger. The
fimes of pussage in opposite dircetions differ by a very amall
amount due to sHght asymmetry in the apparatas; bat, in
practice, the tmes opposite directions were kept separuie,

and thue two vaiues for the ratio of viscosities were fonnd
which apreed very closely,
* (Commubieated by Prol. A AW, Porter, FLILS,

+ Proc. Phya Boe. vol. xxv, p. 111,
1 Phil. Trans. 1884, A, p. 1.



