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tinuous form of discharge into the discontinuous agrees
entirely with the results previously obtained by approaching
the positive to the negative pole. If we denote as the positive
direction of the glow-rays that which issues from the bright
kathode-layer, many discharges occurred so long as a union
of the positive electricity could take place in the negative
direction with the glow-rays; but as soon as that was no
longer the case, much fewer discharges occurred. Exactly
the same is the case here, so long as the glow-rays have not
all been deflected from the axis of the tube to the side ; the
positive light can still unite with them in the negative direc-
tion. But as soon as a complete deflection has taken place,
we have exactly the same case as if the positive electrode
were behind the bright kathode-layer, and the discharge
becomes continuous.
[To be continued.]

IV. On Molecular Latent Heat.
By YrepErIcK TROUTON, Trinity College, Dublin®,

ON comparing the quantities of heat necessary to evaporate
at constant pressure quantities of different liquids taken
in the ratio of their molecular weights, it is found that the
amount of heat required by any body is approximately pro-
portional to its absolute temperature at the point of ebullition.
For example, the latent heat of bromine is 459, it boils at
63°, and the density of the body is 7975, The latent heat of
butyrie acid is 1147, it boils at 162°, and its density is 44.
The guantities of heat required to evaporate quantities of the
bodies in the ratio of their molecular weights is obtained by
multiplying the latent heat by the density ; and the quan-
tities thus obtained bave an approximately constant ratio to
the absolute temperatures of the boiling-points, thus :—
45 9% 7975 1146 x 44
213+63° 10-89, 273 +162°
This ratio is nearly constant for most bodies, but is still more
nearly so for those bodies which are chemically related to each
other.

The relation, then, may be put into this simple form.
The molecules of chemically related bodies, in changing from
the gaseous to the liquid state at the same pressure, disen-
gage quantities of heat, which may be called the molecular-
latent heat, directly proportional to the absolute temperature
of the point of ebullition. The similarity is very striking

# Communicated by the Author.

=11-59.
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between this statement and Dulong and Petit’s law, namely
that the specific heat multiplied by the atomic weight is a
constant quantity.

The following alcohols form a fairly well-defined class,
with which perhaps water may be placed:—

L IL. 111, 1v.
Water o.vvnees 537 9 | 100 | 1295
Methy! alochol...| 2687 16 53 12:86
Ethyl aloohol ...| 202 23 79T 1317
Amyl aleohol .. 121 44 134 ]3‘08‘
Cetyl aleohal ...| 587 121 350 11+40

In column I. are arranged the latent heats, in column 1I,
the densities, in 1II. the boiling-points of the bodies ; and in
column IV, are the products of the latent heat by the density
divided by the absolute temperature of the boiling-point.

In the case of the following acids the theoretic densities of
the first two are too small, owing to the vapour-densities being
abnormally great at temperatures approaching the boiling-
point. This is corrected for in formic acid in the ratio of 2:68
to 1'62, and acetic acid in the ratio of 319 to 2:08. Without
the correction the numbers in the fourth column would be for
formic acid 7-44, for acetic acid 7-86.

L I | o | v,
|
=
Formie acid ...... 1207 | 23 100 ] 12:31
Acetic acid ......| 1019 | 80 e || 1205
Butyrio acid ...... 1147 | 44 162 } 1159
Valerio acid ...... 1036 51 175 vi 1178

The following are the ratios in the case of a foew methyl and
ethyl salts:—

L II. IILL Iv. ‘

klo

Methyl iodide ...] 461 71 4 10-38

Ethyl iodide...... 469 78 T 10-59

o
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I IL | I Iv.
Methyl formate...| 1171 | 80 33 1148
Ethyl formate ...| 1053 37 85 11-88
I m | o Iv.
Methyl acetate ...| 1102 | 37 59 1227
Ethyl acetate...... 99-0 44 5 1245

The constant appears to be the same for the following bodies
containing chlorine:—

I II. II1. 1V.
Ethyl chloride ............ 93 8225 | 10 1059
Chloroform .......ccoeueee 61 59-75 62 10-87
Carbon tetrachloride ...| 47 77-00 78 10-31
Phosphorus trichloride...| 51 6875 738 10756
Arsenie chloride ......... 46 90-75 132 10-30
Stannic chloride ......... | 305 | 13000 | 114 1024

In the case of phosphorus trichloride, as above for acetic acid,
a correction must be made, for a similar reason, in the ratio of
5-0to 4:7. Without this correction the number would be 10-11,

L II. IIT. Iv.
Sulphur dioxide ......... 045 | 82 10 || 1149
Carbon disulphide ...... 86-7 38 +43 1042
Ethyl oxide .........ee.... 911 37 34 10097
Amyl oxide ......uieninn. 694 79 176 12:20
Acetone........ocevuuennieee 1297 29 563 1142
Benzene....o.ooveinennn .o 942 39 80 10-40
Methyl butyrate ......... 873 51 101 1190
Turpentine ............... 687 68 161 1076
Ethyl oxalate ............ 729 73 184 1161
Bromine .......coeeeeenn. 459 g0 63 10-89
Todine ......cceevvusnrreeee 239 127 200 Y 641
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Todine so far seems to deviate most from the above relation;
but perhaps, owing to the nature of the body in question, the
determination of the latent Leat by Favre and Silbermann*,
as given in this table, need not be considered final, 1t would
appear that experiments have only once been undertaken
with a view to determine the latent heat of iodine. In fact
even the boiling-point 200° is only approximate.

V. On a “Speed Indicator’ for Ships' Propellors. By Sir
ArcarBALD CampBELL of Blythswood and W. T. GooLpENY.

[Plate IV. |
IN Febrnary of last year, when visiting one of H.M,

Dockyards, it was pointed out to us that a very urgent
need was felt of some means of indicating with certainty the
speed of naval engines, especially in ships carrying twin-
screws, whero the engines are not only distinct, but separated
from each other by iron bulk-heads which prevent any com-
munication between the two engine-rooms. The authorities
intimated also that it was desired that several indications
should be made simulianeously in various parts of the ship,
and that the apparatus should be as far as possible automatic,
and require no trouble or attention.

There are at present one or two instruments in existence
for this purpose, but their indications are found to be untrust-
worthy when at sea ; and we were warned that no instrument
in which the force of gravitation played a part would be
likely to receive any attention at the Admiralty. This
consideration excludes the use of ball-governors or of any
device depending on the weight of a fluid column ; and led
us to consider whether the desired conditions could not be
tulfilled by a purely mechanical arrangement founded on the
ordinary equation involving angular velocity,

V=1rw.

It was at first difficult to see how this principle could be
applied to a direct measure of w, as no simple means are
known whereby the variation in the velocity v of a point
moving in a straight or curved path can be continuously
measured. But it was soon apparent that the variable angular
velocity @ of a body A can be compared with the constant

# Annales de Clamie et de Physique (8) xxxvii, p. 469,
t Communicated by the Physical Society. Read May 24, 1884,



