PROCEEDINGS

OF

THE ROYAL SOCIETY.

February 25, 1897.
The LORD LISTER, F.R.C.S., D.C.L., President, in the Chair.

A List of the Presents received was laid on the table, and thanks
ordered for them.

The following Papers were read :—

I. “ Note on the Dielectric Constant of Ice and Alcohol at very
Low Temperatures.” By James Dewar, M.A., LL.D., F.R.S,,
Fullerian Professor of Chemistry in the Royal Institution,
London, and J. A. Fremina, M.A., D.Sc., F.R.S., Professor of
Electrical Engineering in University College, London.

II. “On the Relation between Magnetic Stress and Magnetic
Deformation in Nickel.” By H. Tavror Jongs, D.Sc. Com-
municated by Professor AxprEw Gray, F.R.S.

ITT. “On the Relations between the Cerebellar and other Centres
(namely Cerebral and Spinal) with especial reference to the
Action of Antagonistic Muscles. (Preliminary Account.)”
By Max Lowenraan, M.D. (Wiirz.), M.R.C.P., and Vicror
Horstuy, F.R.S., F.R.C.S.

IV. “On the Action of Light on Diastase and its Biological Signifi-
cance.” By J. Revy~oLvs Greew, Sc.D., F.R.S., Professor of
Botany to the Pharmaceutical Society of Great Britain.

V. “ Fragmentation in Lineus gesserensis.” By ArLex. Brown, M.B.,
B.Sec., M.A., Lecturer in Zoology, and Senior Assistant in the
Natural History Department, University of Aberdeen. Com-
municated by Professor McInrosu, F.R.S.
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“Note on the Dielectric Constant of Ice and Alcohol at very
Low Temperatures.” By James Dewar, M.A.,, LL.D,,
FR.S., Fullerian Professor of Chemistry in the Royal
Institution, London, and J. A. Freming, M.A., D.Sec.,
F.R.S., Professor of Electrical Engineering in University
College, London. Received January 27,—Read February
25, 1897. »

Of late years many careful determinations have been made of the
dielectric constants of water and ice by different observers. These
evaluations may be divided into two classes. Tirstly, those which
ave, strictly speaking, determinations of the specific inductive
capacity of the material, and have been made by measuring the
change in the capacity of a condenser when water or ice is substi-
tuted for air as the dielectric. Secondly, those which are really
measurements of the electrical refractive index of water or ice for
electric waves of various lengths, and which have been generally
made by obtaining the reduction in wave-length experienced by an
electric wave on passing from air into water or ice. The square of
this refractive index or the ratio of wave-length reduction is then
taken as the dielectric constant.

In order that results thus recently obtained may be compared, we
have collected into two tables (I and II) some of the values for the
specific inductive capacity, and the electric refractive index of water
for waves of various lengths.

The determinations of the specific inductive capacity quoted all
appear to have been made by methods which, whilst excluding, or
believed to exclude, error arising from the conductivity of the water.
may yet be regarded as giving the value corresponding to com-
paratively slow reversals of electromotive force or to waves of infinite
wave-length. The electric refractive index observations have been
made by using electric waves of lengths in air varying from 8 mm.
to 600 cm.

Two very careful determinations of the specific inductive capacity
of water seem to be those of W. Nernst (800 at 17° C.) and F.
Heerwagen (= 80'88 at 17° C.), and that of J. F. Smale is in close
agreement with that of Nernst.

As regards the clectrical refractive index, it will be seen that the
determinations of P. Drude for waves of 70 ¢m., which give u ==
8:95; and hence u* = 802 at 17° C., and those of Cohn and Zee-
man, which give x = 891 and x* == 79:39, as a mean value for
waves from 155 to 560 cm. in length, are in fairly close agreement
with one another, and with the best determinations of specific induc-
tive capacity.
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Table I.—Determinations of the Dielectric Constant (Specific
Inductive Capacity) (K) of Water by Various Metbods.

Value

Observer. Reference. found.

Method.

! 'W. Nernst ...| ‘Zeits. phys. Chem.,”| 80°00 at | By condensers balanced on a
1894, vol. 14, pp.| 17°C. Wheatstone’s bridge ar-
622—633 rangement using a tele-
phone as detector.

C. B. Thwing | ‘Zeits. phys. Chem.,” | 755 By resonance of two electrical
1894, vol. 14, pp. circuits. Capacity in each

286—300 adjusted to identity.
L. Graetz and | ‘ Wied. Ann., 1895, | 7354 By deflection of a dielectric
L. Fomm vol. 54, pp. 626—640 ellipsoid suspended in water

in an electric field.
T. F. Smale .. | ‘Wied. Ann.,” 1896, | 80°05 By using an electrometer
. vol.57, pp. 215—222 tilled with water.

F. Heerwagen | ‘ Wied. Ann.’ 1893, | 80-88 at | By using a double electro-
vol. 49, p. 279 17° C. meter, one filled with water,

Reversals of polarity 42—85
per second.
A. Franke....| ‘Wied. Ann.’ 1893, | 81'65 at , By using a double electro-

vol 50, p. 163 17°C, meter and reversals of pola-
rity made by an induction
coil. )
‘W.K.Rontgen | ¢ Wied. Ann., 1894, | 860 By alternate currents and
vol. 52, pp. 593—606 condenser.

E. B.Rosa .. .| ‘ Phil. Mag.,’ 5thser., | 757 at | By attraction of plates of a
vol. 81, 1891, p. 188 | 25° C. condenser, alternating po-
tentials used. 2000 to 4000
reversals per minute.

The general results show that the square root of the specific in-
ductive capacity of water as determined by relatively slow-speed
electrostatic methods is expressed by a number which is not very
different from that which denotes the refractive index of water for
electrical waves varying in length from 8 mm. to 600 cm. Max-
well’s law is, therefore, fulfilled in the case of water under these
conditions.

The general evidence at disposal does mnot indicate any very
marked dispersive power on the part of water for electric waves
varying in length between the above-named limits ; though the care-
ful results of P. Drude in 1896, for waves from 40 to 200 cm. in
length, taken by themselves, indicate a slight normal dispersion,
the refractive index increasing with decreasing wave-length. Change
of temperature has a marked effect upon the electrical refractive
index, and conclusions cannot be drawn, therefore, from the com-
parison of observations not made at the same temperature.

There is, however, no such good agreement between the results
of these two classes of physical measurement in the case of ice.

B2
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M. E. Bouty (‘Journal de Physique,” 3 8., vol. 1, 1892, p. 454)
found by a slow-speed method a value of 788 for the specific induc-
tive capacity of ice at —23° C. and upwards, whilst R. Blondlot
{* Compt. Rend.,” vol. 119, 1894, pp. 595—597), using electric waves
and measuring the wave-lengths in air and in ice, found 141 for the
electric refractive index of ice, and hence the number 2:0 as the
value of the dielectric constant of ice at a temperature not stated,
but presumably not far below 0° C.

Also A. Perrott (‘Compt. Rend.,” vol. 119, 1894, p. 601, also
¢ Compt. Rend.,” vol. 114, June, 1892, p. 1528) found the value 143
for the refractive index, and hence 204 for the square of the elec-
tric and refractive index of ice. C. B. Thwing, working with electric
resonance, and therefore very rapid reversals, gives (‘Zeits. Phys.
Chem.,” vol. 14, 1894, pp. 286—300) 3-36 at —2° and 285 at —5°C. as
values for the dielectric constant of ice.

It seemed desirable to endeavour to throw light on the reasons for
these differences by an examination of the dielectric constant of ice
at very low temperatures.* We have accordingly applied the method
and apparatus used by us in the latest determinations of the di-
electric constant of liquid oxygent for the purpose of making an
examination of the dielectric constant of ice and frozen ethyl alcohol.

A condenser was constructed consisting of three very thin con-
centric brass tubes about 20 cm. in length., The extreme outer and
inner tubes, having diameters of 3'74 and 3 cm. respectively, were
connected together metallically at the bottom, and formed one plate
of the condenser. An intermediate brass cylinder 3:37 cm. in dia-
meter was suspended between the inner and outer tubes, thus forming
the other plate of the condenser. This last plate was insulated and
suspended from the others by providing it with small wire attach-
ments, which were passed through the holes in six glass beads
wedged in between the inner and outer connected cylinders at the
top and bottom as shown in fig. 1. This condenser was contained in
another brass cylinder closed at the bottom, and then had its dielec-
tric formed of ice by filling the annular space between the cylinders
with distilled water and freezing it. The terminal wires from this
condenser were connected to a rapid contact maker driven by an

* Note added February 15, 1897. Since this Paper was presented a communica-
tion has been made to the Royal Society by Dr. J. Hopkinson and Mr. E. Wilson,
in which they describe experiments on the dielectric constant of ice. These authors
find that the specific inductive capacity of ice, when measured with electro-
motive force reversals having a period of from 1/100 to 1/10 of a second, is a
number of the order of 80, but if measured with periods such as 1/106 of a second
it is a number less than 8. The difference they ascribe to residual charge. Hence
it is clear that these observations are in accord with those of Bouty and Blondlot.

+ Fleming and Dewar, “ On the Dielectric Constant of Liquid Oxygen,” ‘ Roy.
Soc. Proc.,” 1896, vol. 60, p. 358. See note added December 18, 1896, p. 868.
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- Ice Condenser.

electrically controlled tuning fork. The tuning fork used made 124
complete vibrations a second, and was made, by means of a mercury
cap and steel stylus dipping into it, to close an electrical circuit 124
times every second, and thus drive synchronously an electro-mag-
netic contact maker, which placed one terminal of the condenser
alternately in connection with a battery of fifty lithanode secondary
cells, and with a sensitive galvanometer. The other terminals of the
battery, galvanometer and condenser, were connected together. In
this way the galvanometer was traversed by a rapid series of electric
charges, which have all the effect of a continuous current. The
galvanometer deflection remains perfectly steady as long as the battery
voltage is unaltered. Other things remaining the same, the galvano-
meter deflection measures the capacity of the condenser. In employ-
ing this method, the galvanometer may be arranged so as to be
affected by the series of discharges of the condenser, or it may be
placed so as to be traversed by the series of charges of the condenser.
If the condenser has any sensible leakage or dielectric conductivity
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.

this will show itself by making the galvanometer readings in the two
cases unequal. Mr. Petavel, who assisted us in these observations,
and to whom our thanks are due, arranged a convenient switch-
ing device which enabled the galvanometer to have its position
in the circuits instantly changed to take either the charge
currents or the discharge currents of the condenser, and the
equality of these readings is taken as an indication that mo sen-
sible leakage takes place across the dielectric during the passage
of the contact maker from one stop to the other. This method of
exchanging the position of the galvanometer also eliminates errors
due to the setting of the scale, as the deflections are on opposite sides
of the zero. The above-described arrangements having been made,
the ice condenser was cooled down to the temperature of liquid air
by immersing it in the liquefied gas contained in a large vacuum
vessel.

In order to take the temperature of the condenser a platinum wire re-
sistance thermometer was placed in the inside of the inner cylinder and
in close contact with it. The ice having been reduced in temperature
to —185° C., or —198° platinum temperature, the capacity of the con-
denser was measured. The condenser was then raised out of the liguid
air and allowed to warm up very slowly, and its capacity taken ab
various stages as the temperature rose. Before and after the experi-
ment with the ice the capacity of the condenser was taken when the
metal cylinders were at the temperature of —185° but the dielectric
was gaseous air at that temperature instead of ice, and the results so
obtained enabled the dielectric constant of the ice to be calculated.

These experiments being to a considerable extent preliminary
experiments, and intended merely to explore the ground, we do not
make any particular claim for the accuracy of the numbers as deter-
minations of a physical constant. We are arranging improved
methods for vepeating the whole of these measurements. All we
desired in the first instance to do was to examine the mode in which
the dielectric constant varied with temperature and its approximate
magnitude at each temperature. The following Table III shows the
observed value of the dielectric constant of ice between —185° C.
(—198° pt.) and about —120° (—130° pt.). The voltage used on the
condenser was 241 volts, and kept perfectly constant during the
whole time. In order to ascertain if the galvanometer deflection was
really due to the sequence of capacity charges or discharges only,
and not to any measurable admixture of conduction current through
the ice, a resistance of 1,000 to 90,000 ohms was occasionally
inserted in the galvanometer circuit, and the absence of any observed
change in the galvanometer deflection was taken as a proof that
sensible conduction did not interfere with the true capacity effect.
The galvanometer used had a resistance of 500 ohms.
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In the following table the temperatures are given in terms of
platinum temperature (pt.) as defined by our standard platinum
thermometer Pp.*

Table III.—Dielectric Constant of Ice at Various Temperatures.
Frequency of Fork, 124.

Temperature in Scale reading . Diclectric
platinum degrees or galvanometer constant
by standard deflection in of ice
thermometer P;. centimetres. ’

pt.

—-198 -0 56 283
—-197-8 56 2-83
—197-6 60 303
—182°0 625 316
—-176 -8 64 323
—171-0 68 344
—165 7 72 3 64
—1618 76 3 84
~1597 80 4°04
—155°2 88 445
—150-8 100 5°05
—146 7 106 536
—143 2 11-7 592
—141-7 127 642
~1400 134 677
—-13885 . 141 713
—-13875 15°1 763
—136 2 165 834
—1345 177 894
—133-2 18-0 91

—131-0 218 110

—130°7 230 116

| i

With the above frequency (124) the conductivity of the ice began to make itself
felt at about —130° pt.

The above numerical results are plotted out in a curve in fig. 2.
They show clearly that the dielectric constant of the ice increases
progressively from a value of about 2'8 to 116 between the limits of
—198° and —181° pt. Moreover, the trend of the curve shows that
at the absolute zero the dielectric constant of the ice would probably
not be farfrom 2:0. With the above arrangements we were not able,
partly for want of time and partly because of the very moderate
frequency of the tuning-fork, to take the dielectric constant at higher
temperature, but this we hope to do before long, and also to examine
the effect of varying the frequency of the contact maker.

#* See Dewar and Fleming, “ On the Thermo-clectric Power of Metals and
Alloys,”” ¢ Phil. Mag.,” July, 1895, p. 100.
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The broad general result which emerges from these experiments is
that ab a temperature of —185° C. we find a value for the dielectric
constant for ice, when using relatively very slow reversals of
electromotive force, which is not very different from that found by
observers using reversals of many millions per second by the use of
electrical oscillations or waves, when working at temperatures of
0° C. or a little below.

C. B. Thwing (‘Zeits. Phys. Chem.,’ vol. 14, 1894), using an
electrical resonance method, has examined the variation of the
dielectric constant of water with temperatures from 0° C. to 88° C.,
and found a maximum value of 85'2 at or mear the temperature of
maximum density of water.

It seems therefore to be a matter of some importance to measure
the dielectric constant of ice at all temperatures from the lowest
which can be reached up to 0° C., using various frequencies of alter-
nating electromotive force, and to explore the mode of variation of the
dielectric constant with temperature and with frequency throughout
this range. The point which especially needs to be cleared up is
whether the dielectric constant of ice is, or is not, more changed by
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change of frequency of the electromotive force than is the case with
water. It appears certain that as far as water at 0° C. is concerned,
the dielectric constant and the square of the electric refractive index
is a number not far from 80, for waves having wave-lengths between
8 mm. and infinity, or for electromotive force reversals having
frequencies varying from 87'5 x 10° to zero. On the other hand,
the values found for ice at or a little below 0° C. seem to indicate a
dielectric constant of 78, when using very slow oscillations; and a
value of about 2:0 when using oscillations having a frequency of
some millions per second.

It is clear that in this matter there is still room for further investi-
gation. It is evident, since the optical refractive index of water is a
number lying between 13 and 1-4 for waves having a wave-length of
000005 em. or reversals having a frequency of —400 x 10" to 700 x 10%,
that water may be vegarded as presenting the phenomenon of
anomalous dispersion beyond the range of the visible spectrum,
because the refractive index for waves of a length of 0'8 cm. and
upwards is a number not far removed from 89, and this number
is very much greater than that for wave-lengths of the order of
visible light.

Within the octave of wave-lengths comprising visible light the
refractive index of water lies between 1'3 and 1'4. We know very
little about the refractive index of water for the fourteen octaves of
radiation lying beyond the extreme red end of the spectrum, but we
know that water has very considerable absorptive power for a large
range of thisradiation. The next ten octaves beyond the last, include
the range of the Hertz radiation or of wave-lengths from % to 500 cm.
in length, and for all this the refractive index of water is approxi-
mately 89. It remains to be seen how the high value is connected
with the low one, and whether this variation may be properly
regarded as a case of anomalous dispersion analogous to that found
in the case of an alcoholic solution of fuchsine within the range of
the visible spectrum. It is evident that since the dielectric constant
of any one substance, such as ice-water, is a function both of tem-
perature and time, it can best be represented geometrically by a
surface, which may be called the dielectric surface, and which is
defined by the co-ordinates representing dielectric constant, tempera-
ture, and frequency of electromotive force reversals.

The details of two determinations of the dielectric constant of ice
at —185° C. are given in Table IV.

The same readings were obtained both with 90,000 ohms and
1,000 ohms in the galvanometer circuit.

The above figures of observation require two corrections to be
applied. In the first place, the pins which support the inner con-
denser plate, and which pass through glass beads, have a total area
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Table IV.—Brass Condenser filled with Distilled Water and frozen
into Ice. Ice reduced to —185° C. by use of Liquid Air.

. . | }

Deflections of Deflections of

galvanometer ga,lv'a.nometer te}rggxsafsno £ raivlz:ﬁ)a;ﬁe tor

when in charge when in discharge a g Qeflecti

circuit. cireuit. condenser. eflection.

224 cm. 23 *45 cm. 101 -1 volts 22-93 em.
223 23°50 ,, 101-1 2290 ,,
2285 ,, 2350 ,, 1011 2292 ,

Mean galvanometer deflection = 22:917. Frequency of contact maker 124,
Mean voltage on condenser = 101 1.

of 04 sq. cm., or 0-17 per cent. of the arvea of the condenser plate,
and taking the specific inductive capacity of the glass as equal to 50
when cooled to —185° C., it can be seen that the glass supports form
085 per cent. of the effective capacity of the condenser when the
dielectric is gaseous air at —185° C.

In order to determine this last capacity the brass condenser had its
capacity taken at 20° C., air being the dielectric, and then it was
cooled in liquid air and then lifted out into the cold gaseous air at a
temperature of —185° C., lying above the liquid air, and in this con-
dition the same readings taken. The following were the observed
readings of the galvanometer :—

Table V.—Brass Condenser at 20° C., filled with Gaseous Air at
that temperature. Frequency of Contact Maker, 124.

|
Deflection of Deflection of | N
galvanometer galvanometer tezg‘};saﬁ no £ &h};{l?l;le ter
when in charge when in discharge | sondenser. g deflooti
circuit. civouit. | condenser. eflection.
832 em. 831 em. 101 0 volts. 8315 cm.
835 ,, 830 ,, 1011, 8825 ,,

Table VI.—Brass Condenser at —185° C., filled with Gaseous Air at
that temperature. Frequency of Contact Maker, 124.

Deflection of Deflection of

| 1
| |
bs on Mean
galvanometer galvanometer ! ) Vo_l ts 0 |
. s s terminals of galvanometer |
when in charge when in discharge .
A A condenser. deflection.
cireuit. cireuit.

!
i ; |
830 em. 848 cm. 101.°1 volts f 8+39 em. |
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The difference between the mean galvanometer readings, viz., 8:31
and 839, in the two last cases, is due to the fact that the condenser-
capacity is changed by the cooling, owing to the fact that the plates
contract. The actual difference due to the temperature of the air
changing from 20° C. to —185° C. is very much smaller, and does not
sensibly affect the capacity as far as the accuracy of the present
measurements is concerned.

There is, however, another correction which needs to be applied,
and that is for the capacity of the leads and of the contact maker..
Experiment showed that this was equivalent to 415 mm. deflection.
of the galvanometer, and hence the amount has to be deducted from
all mean galvanometer readings.

The final result then is as follows :—

The specitic inductive capacity, K, of the ice at —185° C. is very
nearly equal to the ratio of (22:917—007—0'415) to (8'39—007—
0-415), or K = 2-83.

The correction 007 is the correction for the capacity of the glass
separators, which is equal to 5x 017 = 0'85 per cent. of the total
capacity, and hence the remanent capacity of the condenser is 839 —
839 x 00085 = 8:39—0'07. The correction 0415 is the correction
for the capacity of the contact maker and leads.

A second determination was made at a lower voltage, the details of’
which are as follows in Table VII.

Table VII.—Brass Condenser filled with Distilled Water and frozen

into Ice. Tce reduced to —185° C. by use of Liquid Air.
Deflection of Deflection of Volts on Mean
galvanometer galvanometer e
; e terminals of galvanometer
when in charge when in discharge d N deflecti
circuit. cireuit. condenser. eflection.
835 em. 8-60 cm. 361 volts 848 cm.
835 ,, 860 ,, 361 848 ,,
Mean galvanometer deflection = 848 cm.
Mean voltage = 361 volts.
Mean deflection for voltage of 1011 = 2375 cm.
Corrected value of the deflection = 2375—0°07 = 23'68.
28:68 — 0415
e . . . 1850 . - 2868-0dl5 .
Specific inductive capacity of ice at —185° C 832 0415 294

Hence the mean value of the dielectric constant of ice at —185° C.
for slow reversals of electromotive force is a number not far from.
2:9.

We have in the same manner examined ethylic alcohol frozen.
and reduced to —185° C.
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The observations with same condenser having frozen alcohol as

‘the dielectric are as follows :—

Table VIII.—Brass Condenser filled with Absolute Ethylic Alcohol
frozen and reduced to —185° C.

Deflection of Deflection of Voltage on Mean
galvanometer galvanometer terminals of galvanometer
when in charge | when in discharge condenser deflection
circuit. circuit. ’ : ) :
1220 cm. 12°80 cm. 505 volts 125 cm.
1210 ,, 1250 ,, o 12°8 ,,
12410 1250 o 128

Mean galvanometer deflection = 12-60.
Mean voltage = 50°5.

Galvanometer deflection corrected for capacity of glass separators and also of
contact breaker, and reduced to correspond to a voltage of 1011 = 24-665.

Since the corrected capacity of the condenser when at —185° C.
and filled with gaseous air at —185° C. is represented by the number
7905 = 839—0'07—0'415, we have for the dieclectric constant of
solid alcohol at —185° C. the value 24-665/7-905 = 3-12.

In addition to measuring the dielectric constants, the same experi-
mental arrangements enabled us to measure approximately the
dielectric resistance of the ice and frozen alcohol at and from the
temperature of —185° C., and the following tables give the approxi-
mate total resistance of the condenser when the dielectric consisted
of these substances and was slowly allowed to heat up from
—185° C.

Table IX.—Variation in the Resistance of an Tce Condenser heated
up from —185° 0. = —200° pt. to about 70° C. Temperatures
given in platinum degrees by standard platinum thermometer P;.

Temperature of Resistance of

the ice in the ice condenser
piatinum degrees. in megohms.

—200°0° 262000
—172:2 56700
—1850 15%0-0
—126°0 1130-0
— 1084 7060

—988 4700

—952 3530

—932 2820
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Temperature of Resistance of
the ice in the ice condenser
platinum degrees. in megohms.
—91-8 2090
—88'S 1180
—882 914
—863 665
— 844, 534
— 823 463
—750 42-8
— 707 434

In the same way the resistance of the frozen ethylic alcohol con-
denser was taken at temperatures lying between —185° C., and about
—160 C., as given in the table below.

Table X.—Variation in Resistance of the Frozen Alcohol Condenser
Temperatures given in Platinum Degrees.

Temperature of Resistance of

the alcohol in condenser in
platinum degrecs. megohms.
—2000° 145000
—190:0 450
—186'5 97
—1680 1:0

The above numbers cannot be considered as more than moderate
approximations, but they are sufficient to show the mode of variation
of resistance in the two cases.

The values for the resistance of the ice and alcohol have been set
out in the two curves in figs. 3 and 4.

These figures show that in the case of the alcohol, as soon as a tem-
perature of —190° pt. is reached the resistance begins to fall with
great rapidity or the conductivity to go up.

In the case of the ice the same rapid increase in conductivity
begins to take place at about —90°.

We have designed a form of condenser which will enable us to
repeat these measurements and free them from some sources of error
due to the difference between the contraction of the metal plates of
the condenser and that of the dielectric; but pending such more
accurate measurements the above figures may be taken as showing
approximately the course of events when the ice and frozen alcohol
are heated up from the temperature of boiling liquid air.

We add two tables, XI and XII, giving some recent determina-
tions of the dielectric constant of the ethyl alcohol, the results in
Table XII showing that evidence apparently exists of abnormal dis-
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persion in the case of alcohol for electric radiation lying within the
limits of the ten octaves of waves comprised between wave-lengths of
8 mm. and 900 cm. measured in air.*

Table XI.—Determinations of the Dielectric Constant (Specifie

Inductive Capacity = K) of Ethyl Alcohol by Various Observers.

Observer.

Reference.

Value
found
per K.

Method.

)
i
|
i

‘W. Nernst ...
J. F. Smale ..
E. B. Rosa...

‘W.C.Rintgen

¢ Zeits. phys. Chem.,’
vol. 14, 1894, p. 622

¢ Wied. Ann.,’ vol. 57,
p. 215

‘Phil. Mag.,” vol. 81,
1891, p. 188

‘Wied. Ann.,” vol. 52,
p. 593

258
25°8
257

305

By comparing capacities of
condensers with telephone.
By deflections of an electro-
meter filled with alcohol.
By attraction betiween plates
of condenser filled with
aleohol. Reversalsof E.M.F.

2000—4000 per minute.

By alternate currents and con-
denser (not of such weight
perhaps as the others here
given).

#* The diffevent results found by A. D. Cole for long and short waves have been
criticised by J. F. Mohler (see ¢ Physical Review,’ vol. 4, p. 153), who ascribes the
differences to conductivity. It has, however, been shown both by E. Cohn and L.
Arons (‘ Ann. der Physik u. Chemie,’ vol. 33, p. 18) and by G. U. Yule that the
addition of salts to alecohol, which largely affect its conductivity, does not apparently
alter perceptibly the dielectric constant, whether determined by slow or rapid
reversals of electromotive force.

VOT.. LXT,
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