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This invention relates to an improved psy-
chrometer, and the object of the Inventlon is to
provide a direct reeding psychrometer in which
readings can be taken immediately so as to ob-
tain the hygrometric degree of any atmosphere
without having to read, or know the readings of
a dry bulb thermometer and a wet bulb ther-
mometer, and without having to make any cal-
culation.

This object is completely attained by the psy-
chrometric device described below, which com-
prises a speclal arrangement of a dry bulb ther-
mometer and a wet bulb thermometer, with a
mechanical means for actuating a rectilinear
rod which can be aligned with the meniscuses
formed by the two levels of the thermometer col-
umns s0 8s to Indicate on a scale gradueted for
this purpose the corresponding hygromsetric de-
gree.

In addition, this device has the advantage that
it can be made specially suitable for a given
range of hygrometer readings by varying the re-
spective positlons of the thermometer scales of
the dry bulb and wet bulb thermometers, both
by the relative dimensions of their gradusations
and by the distance separating the two ther-
mometers.

Figures 1 to 6 of the accompanying drawing
show by way of eXxample one embodiment of the

invention and the manner of carrying it out in =

practice.

Pigures 1 to 3 explain technically the condi-
tions required for constructing one of these types
of psychrometer.

Figures 4 to 6 show an elevation, profile and .

plan view respectively of apparatus constructed
for industrlal requirements,

Referring to said drawing, Figure 1 shows that
two thermometers | and 2 are placed at a cer-
tain distance D from one another.

The length of the scale of the thermometer 2
{s less than the length of the scale of the ther-
mometer |. The bulb of thermometer 2 which is
the wet bulb thermometer is maintained per-
manently moist. The highest graduations of each
of the two thermometers which here are assumed
to have the same thermometric value, are placed
at the same level.

A screw 3 actuating a nut 4 provided with a

projection § supports a rod 6 which can turn

freely with said projection.

Another screw T actuates a nut 8 which like-
wise carries a projection such as 9, on which
rests the other end of the rod 6 which may or
may not be supported in a catch,

The rod 6 moves in front of & scale graduated
according to a table of hygrometrlc degrees for
psychrometer reading. If by operating the screws
3 and T the rod 6 is aligned with the tops 10 and
i1 of the meniscuses of the dry bulb and wet
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bulb thermomaeater columns, this rod likewise
passes through the point 12 of the scale repre-
senting the hygrometric degree sought.

In effect, suppose that the previous position
corresponds to a given hygrometric degree. Now
suppese rod § to be moved to a second position
6’, with positlons 13 and (4 of the meniscuses
corresponding to the same hygrometric degree
represented by the point (2. If Ny is the num-
ber of degrees between the two positions 10 and
13, and N2 the number of degrees between the
positions 11 and 4, and if on the other hand L
is the distance from the point (2 to the ther-
mometer 2, we have:

N, L+D
N, L (0
Now, if the tables for determining the hygro-
metric degree are considered these tables being
prepared on the basis of the number of degrees
of the wet bulb thermometer plotted as ordinates
and the difference between the degrees shown on
the dry bulb thermometer and the wet bulb
thermometer plotted as abscissae, it is noticed
that all the values of the same hygrometric de-
gree are aligned. Let us assume, therefore, one
of these tables and the indication of the values
cerresponding to Il and 14 previously taken as
an example for the wet bulb thermometer. The
values of the hygrometric degree H and Hi rep-
resented by the point t2 on the scale of the ap-
paratus are aligned and cut at 0 the axis show-
ing the readings of the wet bulb thermometer
(see Figure 2). If TRl and Th2 represent the
numbers of absolute degrees between the point of
intersection 8 and the point representing the wet
bulb temperatures, and if Ei and E2 are the
differences between the wet bulb thermometer T
and the dry buib thermometer Ts, according to
these tables and for the same hygrometric de-
gree we can write:
K1
Tkt

_E2
T TR2

or

E1+Thl _E24-Th2 _

TRl T TRZ

Tel T2 Ts1-Ts2 NI

)

Thi™ Th2™ Th1—Th2 N2
For the same hygrometric degree the ratio
N1
N2

is therefore constant and equal to the general
ratlo

Ts (2)
Th

deducted from the tables of readings.



The same illustration could be repeated for
other values of hygrometric degrees. If the rod
8 passing through 10 does not pass through 1
it will then Intersect the scale of the hygrometric
degrees at another point.

Consequently, for a given hygrometric degree
the point {2 is defined by the relation (1)

N1 _L+D D
T L D
For any value of

N1_Ts
N2 Th

therefore there 1s & single value of L.
_ In order to be able to integrate the scale bear-
ing the indications of the different values of the
hygrometric degree within given limits, the value
of the graduations of the wet bulb thermometer
are reduced in the ratlio K, this ratio being
greater than unity.

This fact does not aiter the equality of the
previous rattos (2) which become:

Ts1_Ts2_N1
TR~ Th2 ™ N2
K K K

By reducing Th, N2 is reduced in the same
ratio.
On the other hand equation (1) can be written:
DN2
N1—-N2

If N2 1s reduced in the ratio K we shall have:
DNZ2

K __ DN2
_N2 EN1-W2
K

L=

L=

N1

As K is greater than 1, it is clear that by reducing
N2, L will be reduced.

It has been stated that this psychrometer can
be used for taking readings with increased ac-
curacy in some particular region of the scale of
hygrometric degrees.

In effect, if at the maximum dry temperature
for which the dry bulb thermometer has been de-
glgned there is allgned horizontally with this dry
division the maximum gradustion of a wet bulb
thermometer lower than the temperature of the
dry bulb thermometer, it follows that on this
horizontal line there will be aligned a point of the
scale of hygrometric degrees indicating a value
below the saturation point, since for this value
alighed on the horizontal there is a difference be-
tween the readings of the dry bulb and wet bulb
thermometers.

This value of the hygrometric degree corre-
sponds at this moment to glven indications ob-
talned by a substantially horlzontal position of
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the rod 6 (see Figure 3) which corresponds to the
maximum accuracy of reading with a size of ther-
mometer for the range of readings to be effected,

This modified apparatus corresponds in fact to
a much larger psychrometer.

An example of an apparatus constructed ac-
cording to these data is shown in Figures 4 to 6,
from which it will be seen that the psychrometer
comprises a frame A forming a casing with en-
largement A’ for accommodating the water tank,
apertures B and B’ for allowing access of alr to
the thermometers and apertures C for looking at
the level of the water In the tank. This frame re-
celves In sultable recesses thermometers f and 2,
namely the dry bulb thermometer and the wet
bulb thermometer, the bulb of the latter being
provided with a piece of muslin M dipping into
a container such as J which Is sultably main-
tained in place while belng capable of easy re-
moval for refilling it with distilled water,

As can be ascertained, the thermometers 1 and
2 have different lengths of graduations, but in
this particular construction the highest gradua-
tlons are plaeed at the same level. The frame
A In the form of a casing encloses screws V and
V'’ having milled operating knobs 3 and T. The
screw V gulded at 3’ at its lower part carrles g
nut 4 provided with a projection 5 which moves
in g slot B’. The screw V' guided In the same
way at T’ and carrying a milled operating knob 7
passes through a nut 8 carrying a projection 8
which slides in the slot 8’ at a certain inclination
on the board G which is graduated in hygrometric
degrees according to a table in use with ordinary
psychrometers. The two movable projections 5
and 8 serving for the displacement of s rod 6
must be aligned on the meniscuses formed by the
two levels of thermometers | and 2. Por this
purpose one of its ends is pivotally mounted on
the projection §, and the other free end rests on
the projection # and is gulded or retalned {n s
small catch (not shown in the drawing).

It will be understood that under these condi-
tions 1t will be sufficient to actuate the two milled
knobs 3 and 7 in order to bring 6 to the level
of the two thermometer columns and to read on
the scale G the hygrometric degree correspond-
ing to these two levels.

As can be understood this apparatus is very
simple, its mechanism cannot get out of order
and on account of the arrangement of the two
thermometers which could be varied as stated it
becomes possible to specify certain types of ap-
paratus for different well defined ranges of read-
Ings, said types of apparatus being consequently
suliable for the requirements of some Industry
or other.

JULES CRAPEZ.



