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To all whom it may concern:

Be it known that I, WirLiam B. HopGE, a
citizen of the United States, residing at
Charlotte, in the county of Mecklenburg and

5 State of North Carolina, have invented cer-
tain new and useful Improvements in Cal-
culating Devices, of which the following is

a specification. )

’IPhis invention relates to calculating de-

10 vices-and more specifically to a special form
of slide rule for use in determining relative
humidity, and cotton regain (either or
both), from the wet bulb and dry bulb read-
ings of psychrometers and hygrometers.

16 The extensive use of such instruments in
textile mills and other manufacturing
plants, as an incident to the operation of
systems of artificial humidification, has cre-
ated .a demand for a calculating device for

20 readily interpreting their readings. Such
a calculating device, to be entirely satis-
factory, must be capable of successful use
by ordinary mill operatives. An important
feature of the present invention is the con-

25 ‘struction of the temperature scales and tem-

erature indices to simulate the scales and
indicating fluid columns of the wet bulb and
dry bulb thermometers, and the arrange-
ment of the other scales and indices so that

30 they are set by the setting of the tempera-
ture indices. Hence, the only manipulation
is to set the slides to reproduce the read-
ings of the thermometers. The relative hu-
midity and cotton regain can then be read

88 directly.

' The preferred embodiment of the inven-
tion and its operative principle are illus-
trated in the accompanying drawing, in
which :— - :

#®  Fig. 11is a front elevation of the complete
slide rule. .

Fig. 2 is a section on the line 2—2 of
Fig. 1. ‘

Fig. 8 is a plot of relative humidity in

48 terms of Fahrenheit temperatures. _

The fundamental principle of the device
is briefly as follows:— ' .

If the values of relative humidity within
the temperature range ordinarily encoun-

80 tered in cotton mill work be plotted in terms
of wet bulb temperatures (Tw), as ordi-
nates, and dry bulb temperatures (Td), as
abscisse, the plot will consist of a'divergent
series of lines, each representing a different

constant relative humidity. Within the

55

limits stated, these lines are practically '

straight, and they can,.with reasonable ac-
curacy, be represented as straight  lines,
which, if projected beyond the limits stated,
will pass through the common point Tw=4°,
Td=4° (Fahrenheit). This plot is familiar
to those skilled in the art, but in the in-
terests of a full disclosure is included in
the drawing as Figure 8.

It follows from the nature of the plot,
that within the limits stated, relative hu-
midity can be expressed with reasonable
accuracy as a function of the angle whose
tangent is

Tw—4°
Td—1°

and the logarithm of relative. humidity is
proportional to log (Tw-—4°)—log (Td—4°).’

Consequently, the interval between two

different graduations on a rule graduated in
terms of log (T—4°) is always proportional
to the logarithm of the relative humidity
indicated by corresponding dry and wet
bulb temperatures. A properly propor-
tioned logarithmic scale will give relative
humidity directly, when read against such
interval. As a matter of fact the error due
to the use of the approximate, straight-line
plot, above defined, is probably within the
manipulative error incident to the use of
a slide rule of any convenient size. '
In order to simplify manipulation, I
make use of two identical logarithmic tem-
perature scales, one for wet bulb and the
other for dry bulb temperatures, and pro-
vide a sliding index for each. One of these
indices carries the logarithmic scale of rel-
ative humidity, and the other carries an in-

.dex coacting with said relative humidity

scale,

This arrangement has a further advan-
tage, for, since cotton regain, i. e., the mois-
ture content of the cotton fiber at a given
temperature and humidity, is a function of
the relative humidity and of the dry bulb

temperature, it becomes possible to add to

the sliding indices a-logarithmic scale of
cotton regain, and a coacting series of in-
dices corresponding to dry %ulb tempera-
tures. ‘ -

‘While I describe the invention in terms
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general principle holds for other
thermometric graduation. '

‘The invention may be embodied in vari-
ous specifically different mechanical struc-
tures, but the one illustrated has advantages
‘of simplicity and economy in manufacture
which recommend it. ' :

As is best shown in Fig. 2, the body of
the rule comprises a back ﬁlate 6 of any
suitable rigid sheet material, for example
-opaque celluloid; a cover plate 7, also of
celluloid having opaque and transparent
portions as hereafter-described; and a spac-
Ing member 8, interposed between the sheets
6 and 7. The parts 6, 7 and 8 are connected
by eyelets or rivets 9. The spacing member
8 has the general form of an inverted letter
U, and thus provides between the back plate
6 and cover plate 7 a longitudinal guideway
for two independent longitudinally movable
slides 10 and 11 preferaﬁly of opaque cellu-
loid. Complete withdrawal of the slides is
prevented by shoulders 12 formed on the
slides 10 and 11 respectively, which are ar-
rested by opposing shoulders 13, 13 formed
on the spacing member 8.

_ The cover member 7 is opaque, except for
three transparent areas. The first is the
longitudinally extending rectangular area
14 through which the scales and indices of
relative humidity and cotton regain are
read. The other transparent areas are two
parallel narrow strips representing ther-
mometer tubes, and indicated generally by

5 the reference numerals 15 and 16. In Fig. 1,

these are shown partly white and partly
black, the black parts representing portions
of black index strips 17 and 18 printed on
the slides 10 and 11 and visible through the
transparent strips.

In other words, the black areas 17 and 18
on. the slides 10 and 11 are movable temper-
ature indices which are visible through the
transparent areas 15 and 16, and which
simulate the appearance of the columns of
indicating liquid ‘in two parallel thermom-
eter tubes. The area 15 represents the dry
bulb thermometer, the area 16 the wet bulb
thermometer. Each is provided with a cor-
responding series of graduations 19 and 20
which represent Fahrenheit thermometer

.scales, but which are graduated proportion-
ally to log (T—4°).

The two scales are

“identical and, as illustrated in the drawing,
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extend from 40° to 110° F. , :
The upper end of the blackened area 18
on the slide 11 is marked by an index 21
extends to the left of the slide 10 and there
is read against the logarithmically gradu-
ated relative humidity scale 22 on the right-
‘hand edge of the slide 10. This relative
humidity scale extends from the graduation
‘marked 100 near the top of the slide 10 down

to the letters RH.-

-For indicating cotten regain,-a series- of

systems of
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mdlcesé3 is provided on the slide 11. These
‘indices are .used selectively to correspond to

the-nearest dry bulb reading. As shown in
Fig. 1, the uppermost index corresponds to a
dry bulb temperature of 60, and the lower-

.most index to a dry bulb reading of 110, the

intervening indices corresponding to dry
bulb temperatures at 10° intervals between
these two limits. The appropriate one of
these indices is read against the logarith-
mically graduated cotton regain scale 24
which, in Fig. 1, extends from the letters CR -
to the graduation 3. As the cotton regain
indices and scale are likely to be obscured
in certain settings of the rule, the indices
are duplicated at 25 and the lower portion
of the scale is duplicated at 26.

Calculators for interpreting the readings
ot psychrometers and those for interpreting
the readings of stationary hygrometers differ
characteristically from each other in their
graduations, but no difference of principle
is involved.

Instructions for use of the device are
printed on the face of the rule, and appear
in Fig. 1. The device there shown is gradu-
ated to interpret the results of a sling psy-
chrometer. Assuming that such instrument

‘gives a dry bulb reading of 80° and a wet

bulb reading of 70°, the slide 10 is adjusted
so that the upper end of the black area 17
is at 80, and the slide 11 is adjusted so that
the upper end of the black area 18 is at 70.
Under these conditions, the appearance of
the device simulates the appearance of the
two thermometer scales on the psychrometer.
The index 21 will then indicate relative hu-
midity on the scale 22. As indicated in
Fig. 1, which shows such a setting, the rela-.
tive humidity is 61%.

'To determine cotton regain, the appro-
priate index 23, i. e., the one corresponding
to a dry bulb indication of 80°, is chosen.
This is the third index from the top, which,
when read against. the scale 24, gives a cot-
ton regain of slightly less than §%.

It will be observed that the rule is set by
a very simple operation, and that, when the
two temperature scales are set, both the
other values may be read directly.

What is claimed is:—

1. A ealculating device for determining
relative humidity from the readings of wet
and dry bulb thermometers, comprising in
combination two longitudinally and relative-
ly movable slides, one carrying a logarithmi-
cally divided scale of relative humidity and
the other a coacting index; and means for
setting said slides, one according to the wet
and the other according to the dry bulb
thermometer readings, comprising loga-
rithmically divided temperature scales and
coacting indices. ' ,

2. A calculating device for determinin
cotton regain. from.the readings of wet an:
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dry bulb thermometers, comprising in com-
bination two longitudinally and. relatively
movable slides, one carrying a logarithmical-

1y divided scale of cotton regain and the

other a series of coacting indices correspond-
ing to different temperatures; and means for
setting said scales, one according to the wet
and the other according to the dry bulb
thermometer readings, comprising loga-

rithmically divided- temperature scales and.

coacting indices. )
3. A calculating device for determining
relative humidity from the readings of wet

- and dry bulb thermometers, comprising in

combination two relatively fixed logarithmi-
cally graduated temperature scales, one for
wet and the other for dry bulb temperatures;

and two parallel slides each provided with

an index coacting with a corresponding one
of said temperature scales, one of said slides
carrying a scale graduated logarithmically
in terms of relative humidity and the other
an index coacting therewith. .

4, A calculating device for determining
relative humidity from the readings of wet

and dry bulb thermometers,”comprising in

combination two relatively fixed logarithmi-
cally divided temperature scales, one for
wet bulb and the other for dry bulb tem-
peratures; and two parallel slides each pro-
vided with an index coacting with a corre-
sponding one of said scales, and each such

index being constructed and arranged to

simulate the indicating fluid column of a
thermometer, one of said slides having a
scale graduated logarithmically in terms of
relative humidity and the other an index
coacting therewith. R

5. A calculating device for determining
cotton regain from the readings of wet and
dry bulb thermometers, comprising in com-
bination two relatively fixed logarithmically
divided temperature scales, one for wet bulb
and the other for dry bulb temperatures;
and two parallel slides each provided with
an index coacting with a corresponding one
of said scales, and each such index being
constructed and arranged to simulate the

indicating fluid column of a thermometer,
one of said slides having a scale graduated
logarithmically in terms of cotton regain
and the other a series of indices correspond-
ing to different temperature settings of such
slide relatively to the corresponding loga-
rithmically divided temperature scale, co-
acting with said regain graduations.

6. A calculating device for determining
relative humidity from the readings of wet
and dry bulb thermometers, comprising in
combination an opagque plate having two par-
allel transparent areas simulating the tubes
of two thermometers, and provided with
logarithmically divided temperature scales,
one adjacent each of said areas, one scale
for wet bulb and the other for dry bulb
temperatures; and two longitudinally and
independently movable parallel slides, each
having a portion extending behind said
plate, visible through a corresponding one
of said transparent areas, and simulating
the indicating fluid of a thermometer, where-
by they serve as indices coacting with respec-
tive temperature scales, one of said slides
being provided with a scale graduated loga-
rithmically in terms of relative humidity and
the other being provided with an index co-
acting with the last named scale.

7. A calculating device for determining
relative humidity from the readings of wet
and dry bulb thermometers, comprising in
combination two longitudinally and relative-
ly movable slides, one carrying a logarithmi-
cally divided scale of relative humidity and
the other a coacting index; and means for
setting said slides, one according to the wet
and the other according to the dry bulb
thermometer readings, comprising indices
and coacting temperature scales, the division
lines of said scales being spaced propor-
tionally to the logarithms of temperatures
four Fahrenheit degrees less than the nu-
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merical graduations applied to such division

lines.
In testimony whereof I have signed my
name to this specification. :
ILLIAM B. HODGE.



