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This invention relates to humidity responsive
measuring apparatus and, more particularly, to
apparatus of this class in which provision is made
for the registration or indication of dew péint
temperatures. This disclosure is a continuation
in part of my copending application filed of ‘even
date herewith.

The dew point is defined as that temperature
at which the air under investigation is saturated
with water vapor. It is convenfionally deter-
mined by chilling a polished metal surface to
the temperature at which a cloudy film of con-
densation first appears. As conventionally per-
formed, this is a discontinuous process -giving
readings spaced at discrete time intervals. Other
setups for the continuous measurement of the
dew point have been devised relying upon the
photoelectrically controlled. circulation.of a cool-
ing medium thermally associated with a mirror-
like surface. The photoelectric system is.ener-
gized by light reflected from the polished con-
densing surface, and acts to inferrupt the supply
of coolant when the first evidences of condensa~-
tion impair the reflection properties of the test
surface, It is obvious that such a system is ex-
pensive because of the requirement for control
apparatus, inconvenient because of the necessity
for a supply of coolant, and somewhat inaccurate
because -of the fact that the reflecting surface
swings above and below the dew point:-as. a,result
of the control operation.

Accordingly, it is a primary object of this in-
vention to provide new and novel dew.point in-
dicating apparatus.

‘A further object of the invention is.to provide
new and novel dew point indicating apparatus
delivering continuous indications.

Yet another object of the invention is to.pro-
vide new and novel dew point indicating appara-
tus dispensing with the necessity for chilling a
test surface.

Still another object of the invention .is to.pro-
vide new and novel dew point responsive appara-
tus operating without expensive and complicated
follow-up control systems.

Other objects and advantages of the invention
will in part be described and in part be.obvious
when .the following specification is read in con-
junction with the drawings in-which:

Fig. 1 is a graph illustrating the variation of
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the dew point depression at various relative humi-
dities for a change in dry bulb temperature;.

Fig. 2 illustrates schematically a dew point
measuring system incorporating the essentia,ls of
the invention, and

Fig. 3 illustrates schematically an alternative
form of ‘a dew point measuring system.

Fig. 4 illustrates a dew point measuring system
which has no ‘moving parts.

From the graph of Fig, 1 it is noted that the
dew point depression below the dry bulb tempera-
ture is a function of the relative humidity, and
of the dry bulb temperature, increasing with de-
crease in relative humidity and with an increase
in dry bulb temperature. The data on which
these curves are based appear in the Smithsonian
meteorological tables and the Bulkeley chart pre-
pared by the American Society of Heating and
Ventilating ‘Engineers. From the data of Fig, 1
it will be understood that the dew point may be
derived by determining the dry bulb temperature
and thereafter subtracting a value determined by
the dry bulb temperature and by the relative
humidity.

The ‘apparatus of Fig. 2 is adapted to provide
indications responsive to dry bulb temperatures
which are-corrected ‘to indicate dew point tem-
peratures by means of a humidity controlled vari~
able resistor. 'The resistance element (0 of a po-
tentiometer is connected between input terminals
12 and 14 adapted for connection with a’ source
of “electric ‘energy 16. An arm (8 is movable
over-and'in engagement with the resistance ele-
ment 0 under the influence of a bimetal unit
26 -which coils -and uneoils with change in tem-
perature, the bimetal motion being such as to
drive the arm' 8 clockwise in response to increases
in temperature. One measuring terminal 22 is
directly connected with input terminal (2 while

; the othermeasuring terminal 24 is connected with

the movable arm {8 through a variable resistor
26. 'The position of the tap 28 on resisfor 26
is controlled by a hair assembly 28 stretched be-
tween the tap 28 and a reference abutment 32
under the influence of a biasing spring 34 stretch-
ing between the same point and another abut-
ment 36. Increases in humidity increase the
length of the hair assembly permitting the tap
28 to move upward and decrease the impedance
in ‘the measuring ¢ircuit including “measuring
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terminal 22, resistance element 10, arm {8, re-
sistor 26, and measuring terminal 24. Indica-
tions are provided by a current sensitive device
38 having an impedance less than that presented
by the other elements in the measuring circuit.

The tap 28 traverses only a portion of the
resistor 26 so that a predetermined minimum
portion thereof is maintained in the circuit at
all times. When the ambient humidity is 100%,
the hair element has its maximum extension
and only the minimum predetermined resistance
remains in the measuring circuit. When this
condition obtains, the temperature controlled
movement of the arm 18 produces a current flow
through the current sensitive device 38 indic-
ative of the dry bulb temperature. The dew
point setback is inserted when the humidity falls
below 100% as a result of the shortening of the
hair element which moves the tap 28 downward
to increase the resistance in the measuring cir-
cuit, thereby decreasing the current flowing
through the terminals 22 and 24 to reduce the
temperature reading to that of the dew point.

Fig. 3 illustrates a modified manner of pro-
viding similar results with a somewhat different
relation between humidity and the displacement
of the tap on the humidity controlled resistor.
In.-this figure, an -arcuate resistance element
40 is connected between input terminals #2 and

#4 adapted for connection with a source of elec-

tric energy 46. An arm 48 is movable over and
in engagement with the resistance element 48
under the influence of a temperature responsive
coiled bimetal assembly 58. One measuring ter-
minal 52 is connected directly with input ter-
minal 42 while the other measuring terminal 54
is connected with the movable arm 48 by a fixed
resistor 56. A humidity variable resistance as-
sembly including a resistor €0 with a contact 62
movable thereover in response to changes in
humidity is connected between the measuring
terminals 52 and 54. The tap 62 is driven by
a hair element 64 stretched between a reference
abutment 66 and the tap 62 by a tension spring
68 connected with an abutment 70. As the
humidity decreases, the hair element shortens,
moving the tap 62 to the left decreasing the re-
sistance in shunt with the measuring terminals
52 and 54. A current sensitive indicating device
indicated at 58 may-be connected between the
measuring terminals 52 and 54 to record or in-
dicate the dew point. ‘The resistance of this
current sensitive element is preferably less than
that of the measuring circuit including resistor
56 and the active portion of the resistance
element 40.-

In the presence of 100% relative humidity the
tap 62 is at its extreme right-hand position to
provide minimum shunting action on the current
sensitive indicator 58, and diminishing humidity
moves the tap 62 to the left. The mode of op-
eration of the apparatus is generally similar to
that of the previously described circuit. In the
presence of an increase in temperature, the bi-
metal assembly 50 drives the arm 48 clockwise
to increase the current flowing through the cur-
rent sensitive device 58. The indication thus
delivered in the presence of 100% humidity is
the dry bulb temperature. As the humidity is
decreased, the necessary dew point depression
is.set in by virtue of the increasing shunting action
provided by the tap 62 moving over the resistor
#0. This shunting action reduces the reading
by a constant percentage for a given displace-
ment of the tap which is to say that the dew
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4
point depression set into the apparatus is larger
the higher the indicated temperature.

A system devoid of moving elements is shown
in Fig. 4 wherein the input terminals 10 and 12
are connected across the series combination of
a temperature responsive resistor 74 having a
fairly high negative resistance temperature co-
efficient, and a substantially constant resistor
16. The resistor 14 may be of the type described
by Becker, Green and Pearson in Electrical En-
gineering, November 1946, published by the
American Institute of Electrical Engineers, or
may be prepared by firing a mixture of 50-60%
ferric oxide with ball clay and titanium dioxide.
A source of electric energy 18 is connected be-
tween input terminals 70 and 72 to energize the
system. Dew point indications are derived from
2 current sensitive indicator 80 connected be-
tween measuring terminal 82 linked with the
junction between temperature responsive resis-
tor 14 and constant resistor 76 and measuring
terminal 84, which is connected with input ter-
minal 12, through a humidity responsive resistor
86, which may consist of a film of lithium chloride
deposited upon a polystyrene base between spaced
conducting electrodes.

In the presence of 100% relative humidity, the
humidity responsive resistor 86 presents a pre-
determined minimum impedance. In the pres-
ence of this high humidity, increases in the
smbient temperature decrease the resistance of
resistor 74 to increase the voltage drop across
constant resistor 16 and thereby increase the
indication of the current sensitive device 80.
Should the humidity drop below 100%, the dew
point depression is set in because the increase
in resistance of humidity responsive resistor 86
increases the resistance in the measuring circuit
still further to diminish the current flowing
through the current sensitive device 80, thereby
reducing the indicated temperature to the dew
point value.

‘The invention may be embodied in other speci-
fic. forms without departing from the spirit or
essential characteristics thereof. The present;
embodiment is therefore to be considered in all
respects as illustrative and not restrictive, the
scope of the invention being indicated by the
appended claims rather than by the foregoing
description, and all changes which come within
the meaning and range of equivalents of the
claims are therefore intended to be embraced
thereby.

What is claimed and desired to be secured by
United States Letters Patent is:

1. Tn humidity responsive apparatus, a pair of
current energizing terminals, a pair of measur-
ing terminals, a temperature responsive resistor
having a resistance decreasing with increase in
temperature connected between said input ter-
minals in series with a substantially constant
resistor, and a circuit connecting said fixed re-
sistor between said measuring terminals includ-
ing means for reducing the flow of current be-
tween said measuring terminals in the presence
of decreasing humidity.

2. In humidity responsive apparatus, a pair of
input terminals, a pair of measuring terminals,
a temperature responsive resistor having a re-
sistance decreasing with increase in temperature
connected between said input terminals in series
with a substantially constant resistor, and a cir-
cuit including a humidity responsive resistor in-
creasing in resistance with decrease in humidity
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connecting said measuring terminals with the end
terminals of said constant resistor. :

3. In dew point measuring apparatus, a source
of electric energy, a first electrical circuit con-

nected with said source of electric energy and :

including a temperature responsive resistor hav-
ing ifs resistance decreasing with increase in
dry bulb temperature in series with a substan-
tially fixed resistor, and a second electrical cir-
cuit connected across said fixed resistor includ-
ing electrical means for reducing the flow of
current in said second circuit in the presence of
decreasing humidity, said electrical means com-~
prising a humidity responsive resistor increasing

in resistance with a decrease in humidity, said is

second circuit also including an indicating de-
vice responsive to the value of current flowing
in said second circuit.
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