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The present invention relates to an air conditioning
unit and particularly to a unit for treating the air in
any enclosed area to ‘maintain its heat and moisture
content at predetermined values of semsible heat and
relative humidity.

In the application of air conditioning systems it has
been customary to provide a heat exchanger device and
provide a liquid circulating material to circulate ab-
sorbing liquid which may be either cooled or heated
as the season may require. For example, when the
temperature is above normal the circulated. fluid will be
subjected to refrigeration so that it will be cooled so
that heat will be taken from the air passed through. the
heat exchanger and when the temperature is below nor-
mal the liguid will be heated so: that the heat exchanger
will deliver heat to the air passing through the heat
exchanger.

In the heretofore known heat exchanger systems, it
has been- customary to provide a circulating fluid under
pressure or particularly under differential pressure across
the heat exchanger device so that there is -a fixed pros-
sure differential across the pipes of the heat transfer
device and usually some:sort of valve is supplied to
control the amount of fluid- passing through the heat
exchanger. Various types of valves such as solenoid
valves or motor driven valves have been applied to the
fluid circulating system and such devices must be care-
fully regulated otherwise the closing of the valve will
cause surging or impulses in the system which may
produce undesirable noises or even disrupt the system.

Also, it has heretofore been customary to regulate the
flow of air through the air conditioning unit by means
of baffles or by-passes or a combination thereof so that
the quantity of air passing through the unit will be
varied so- that-the rate.of transfer of energy and the
air passing through the unit will be variable with variable
air flow therethrough. The present invention especially
relates to an air conditioning system in which water is
circulated as the heat transfer medium, which: system
is of the order generally known as a closed system, that
is, one having free circulation between the supply and
the return sides of the system through a boiler, refriger-
ation storage tank, pressure tank or such, in which the
system is kept full of water to a point above the highest
convector or air treating unit connected to. the system
so that the convector coils of the air treating units are
at all times subjecied to a hydrostatic pressure which is
balanced under the same pressure at the intake and dis-
charge sides of the coils.

For simplicity of discussion the heat transferring
medium will be referred to as water but such is to. be
understood to' include water, brine, oil or any other
energy absorbing liquid.

In the construction according to the present invention
the heat exchanger device has the water circulated there-
through by means of a suitable variable speed pump
while the air through the exchanger will likewise be
impelled by means of a suitable variable speed impeller.
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In order to secure conmstant relation between the circu-
lation of water and the circulation of air through the
exchanger the pump and the blower or other impeller
will . be directly connected together and driven by the
same motor which will be varied in speed to vary the
volume of air and volume or speed of water through the
heat exchanger so that the quantity of heat transferred
may be varied at will while the rate of transfer from
the unit of water to a unit of air will remain substantially
constant over the complete range of operation.

The control of the variable speed motor is accom-
plished by means of a supply circuit including a trans-
former with the voltage applied to the motor being con-
trolled by means of a stepping relay which is in turn
operated by a thermostat respomsive to the tempera-
ture of the space to be conditioned so that the motor
may be turned on and operated at.any desired speed as
long as the conditions in the space to be regulated
should be changed. Rather, the device is provided with
a reversing switch so that in the change of seasons the
device may be changed from a cooler to a heater or
vice versa as the conditions may warrant.

As is well known particularly during the heating season
the air passing through an air conditioner frequently
becomes unduly dry and to eliminate this a spray device
has been applied to the heat exchanger for applying
water thereon to replace the water withdrawn from the
circulated air and a humidistat has been applied to con-
trol the operation or supply of water to the nozzles.

It is accordingly an object of the invention to provide
an improved air conditioning unit.

It is a further object of the invention to provide an
air conditioning unit in which the volume of air being
treated may be varied at will.

It is a further object of the invention to provide an
air conditioning unit in which the volume of air and
water through a heat exchanger may be constantly varied
so that the rate of energy transfer may be maintained
constant over variable flow of air or water.

It is further object of this invention to provide an air
conditioning system in which the flow of water through
the heat exchanger may be controlled without the use of
valves.

It is a further object of this invention to provide an
air - conditioning system in which the volume of air
passing through the conditioner may be varied without
the use of baffles, by-passes or the like.

It is a further purpose of this invention to provide a
system whereby the rate of flow of air through the coils
of the heat exchanger may be caused to vary evenly
and accurately in constant heat relationship to the rate
of heat transfer in the heat exchanger without the use
of valves.

It is a further object of the invention to provide a
closed heat circulating system in which the rate of flow
is controlled by a pump associated with the exchanger.

It is a further object of this invention to provide a
simple means for controlling the heat and moisture con-
tent of the air within any treated area.

Other objects and many of the attendant advantages
of the present invention will be apparent from the follow-
ing detailed description taken in conjunction with the
accompanying drawing in which:

Figure 1 is a perspective view of the air conditioning
unit according to the invention;

Figure 2 is a sectional plan view of the unit taken
substantially on the plane indicated by the line 2—2 of
Figure 1;

Figure 3 is a sectional elevation through the unit taken
substantially on the plane indicated by the line 3—-3 of '
Figure 2; and Co
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Figure 4 is a schematic wiring diagram of the air con-
ditioner.

In the exemplary embodiment of the invention a heat
exchanger herein indicated as primarily a coil 10 is con-
nected to a source of supply of heat absorbing medium by
means of a supply pipe 12 which is connected to a fluid
pump 14 which delivers fluid through a conduit 16 to
the heat exchanger coil 18. The heat absorbing medium
is returned from the coil 1§ by means of a return con-
duit 18 and preferably is continued through a refriger-
ator, heater or other heat energy changing device in what
is known as a closed circuit. Although, it is evident
that any suitable circuit may be utilized and the return
fluid from the heat exchanger may be utilized in some
other device and not recirculated.

The air to be treated in the air conditioning unit is
drawn through the heat exchanger by means of suitable
impellers such as the blowers 26 and 22 herein show as
of the centrifugal type although obviously any suit-
able air impeller may be utilized. The air is drawn into
the container 24 of the unit through a suitable filter 26
so that dirt, dust or other material in the air may be
collected and prevented from recirculation.

In order to control the humidity of the air passing
through the heat exchanger, a header 28 provided with
a plurality of nozzles 3¢ is provided adjacent the heat
exchanger and preferably the nozzles are so directed
that a fluid passing through the nozzles will be distributed
over the heat exchanger. Water will be supplied to the
header 28 from any suitable source herein indicated as
a pump 14, although obviously any suitable source of
water supply under pressure may be utilized. The
flow of water through the conduit 32 is controlled by
means of a valve 34 which will preferably be energized
or operated by means of a solenoid 36.

During certain intervals the coils 10 will cause con-
densation of the moisture in the air passing thereover so
that the bulk of the moisture will be condensed and flow
therefrom and for this reason a drip pan 490 is provided
below the coils 19 to catch and retain any moisture con-
densed and falling therefrom and preferably a drain line
42 -will be applied to the drip pan 40 to discharge any
condensation received therein.

In order that the rate of flow of air over the heat ex-
changer and the rate of flow of the heat absorbing medium
may be simultaneously controlled so that the rate .of heat
transferred between the air and a medium will be con-
stant the blowers 28 and 22 and the pump 14 are driven
simultaneously at a proportionate speed. Herein the
blowers 28 and 22 and the pump 14 are shown as be-
ing placed on the same shaft and driven by a suitable
variable speed motor 50. TFor -simplicity .the motor 50
and each .of the blowers 20 and 22 and the pump 14
are shown as being connected on the same shaft 44 al-
though it is obvious that the various devices could be
driven by gearing, belts.or other suitable drives and the
pump may be operated at a different speed but necessarily
a proportionate speed with respect to the blowers to main-
tain a proper flow of fluid.through the coils 10. An elec-
trical supply circuit 52 is connected to the motor 58 by
means of a suitable transformer 54 herein indicated as of
an auto transformer type although obviously any suit-
able transformer could be wutilized.

The transformer 54 is provided with a plurality of taps
56, 58 and 60 which terminate in switch terminals 62,
64 and 66. The terminals 62, 64 and 66 are seclectively
engaged by ‘means of a contact finger 68 operated by a
stepping relay of the type manufactured under Patent No.
2,323;840 and which contains a positive stepping coil 70
and a negative or subtracting steppmg coil 72.

As is ‘well known when the coil ‘79 is energized it will
cause the ‘contact finger 68 to move in the direction from
no engagement over contact 62 to §6, respectively, after
which time .it will operate .a limit switch 74 so that no
further stopping of positive stepping coil 70 will ocgur.
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Likewise, when the coil 72 is energized it will cause re-
verse rotation of the finger 68 or in the direction of 66,
64, 62 to a disconnect point at which time it will ener-
gize a disconnect switch or limit switch 76 to prevent
further reverse motion of the contact finger 68. The
stepping coils 70 and 72 are energized from the line 52
by means of a transformer 78 and energization of the coil
70 or 72 is controlled by means of the thermostatic
switch 80 which is connected to one side of the solenoid
from the transformer 78 and cooperates with fixed con-
tacts 84 and 86 which are connected by means of con-
ductors 88 and 90 through a reversing switch 92 so that
either of the fixed contacts 84 or 86 may be connected
at will in series circuit relation with the coil 70 or 72.

The switch 92 being connected to the stepping coil
76 through the conductor 94 and limit switch 74 while the
switch 92 is connected to the coil 72 through the con-
ductor 96 .and the limit switch 76. The coils 70 and 72
are prov1ded with a common return lead 98 which is
connected through a contactor 100 and a solenoid coil
102 with a reverse terminal 104 of the transformer 78.

The switch 100 is in the form of a time -delay switch
so that if the coil 102 is energized for a predetermined time
the switch 100 will be opened to thus deenergize either the
coil 70 or 72 which ever may be connected by the thermo-
stat 80 and simultaneously deenergize the coil 102 so that
the switch 160 will promptly close again. While any
type of time delay device may be used, it is herein shown
as a dash pot 106 provided and connected to the arma-
ture 108 of the coil 102 so that after a predetermined
time or interval of energization of the coil 162 the dash
pot will allow the armature 108 to move a -sufficient
distance to open the switch 100.

A humidistat 110 is energized by the transformer 78
by means of the conductor 112 connected to the terminal
82 of the transformer 78 while the terminal 104 of the
transformer 78 is connected through a conductor 114 to
the electrical operating device 36 of the valve 34 so that
when the humidistat closes its contacts the valve 34 will
be opened by the operating mechanism 36.

Assuming that the device is in the condition illus-
trated in Figure 4 in which the motor is completely
disconnected and assuming that at the present instance
the air conditioning demands are satisfied the operation
of the device is as follows: Assuming that the air in
the space being treated should become too warm the
thermostat ‘80 would move into contact with the fixed
contact 86 so that positive stepping coil 70 would be
energized to move the finger 68 into engagement with
contact 62 which would energize the motor 59 and cause
the blowers 26 and 22 and the pump 14 to operate at
the lowest speed. If the operation of the device at this
speed for a predetermined interval has satisfied the
cooling demand the thermostat 8¢ would move to its
neutral position and deenergize the coil 70. However,
if such continued operation ‘over a predetermined in-
terval does not satisfy the cooling demand and the
thermostat -80 remains in contact with the fixed contact
86 the solenoid coil 102 will cause the armature 108 to
move upwardly sufficient to open the contact 100 so
that the coil 70 will be deenergized and returned to its
inoperative position.. However, the deenergization of
the coil 102 will allow the sw1tch 100 to immediately
close so that the co11 70 will again .operate to move the
contact finger to the next switch 64. This would cause
a more rapid operation of the blower and pump and
consequently an increase in the actual amount of heat
transferred although the rate of transfer per unit of air
and water would remain constant.

If the thermostat 80 should again remain closed for
the sufficient interval of time the relay 160 would again
operate so that coﬂ 70 would again operate to move
the finger 68 into contact with the terminal 66 and. simul-
taneously .open the limit switch 74 so that no further
positive, stepping of the stepping relay can occur.
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If after a predetermined interval the space should
become too cool the thermostat 80 would move into
engagement with the fixed contact 84 and energize
the negative stepping coil 72 to move the contact finger
from. the contact 66 to the contact 64 and thus siow
down the transfer of energy into the space being treated.
Such negative stepping could recur repeatedly until the
finger 68 moves into the position shown in Figure 4 at
which time the limit switch 76 would be opened so that
no further negative stepping could occur.

In the event the atmosphere being treated contained
too much moisture it would condense on the coils 19
and fall into the drip pan 40 so that the excess moisture
would be carried away. However, if the air being
treated was too dry the humidistat 110 would close its
contacts to energize the coil 36 to operate the valve 34
and allow water to be discharged through the nozzles
30 into the air conditioning unit so that sufficient mois-
ture will be supplied to the air to satisfy the humidistat
110 after which it will open its contacts and close the
valve 34,

It will thus be apparent that the present invention
provides an air conditioning unit in which the rate of flow
of air and heat transfer medium may be varied over a
wide range without the utilization of valves baffles or
by-pass connections and such change will be made read-
ily and easily without the necessity of expensive regu-
lating equipment.

It will further be apparent that the present device
will provide a constant transfer of energy per unit vol-
ume of air being treated and that the quantity of energy
may be widely varied by simple and inexpensive means.

While for simplicity of exemplification the device
has been indicated for summer use it will be apparent
that by merely reversing the switch 92 and changing
the circulating medium from the refrigerating to a heat-
ing device, the device will operate as well in winter as
in summer so that the air can be conditioned either
winter or summer as may be desired.

For purpose of exemplification a particular embodi-
ment of the invention has been shown and described
according to the best present understanding thereof.
However, it will be apparent to those skilled in the art
that changes and modifications may be made therein
without departing from the true spirit and scope of the
invention.

What is claimed as new is as follows:

1. An air conditioning system comprising a heat ex-
changer, an impeller for causing air flow through said
heat exchanger, a pump for circulating a heat absorb-
ing fluid through said heat exchanger, a variable speed
motor connected in driving relation to said impeller and
said pump and means for varying the motor speed in re-
sponse to the condition of the treated air, a spray nozzle
mounted adjacent to said heat exchanger, a connection
for supplying water to said nozzle, a valve in said connec-
tion, and means response to the humidity of the treated air
for controlling said valve.

2. An air conditioning system comprising a coil, means
including a pump for circulating a heat absorbing fluid
through said coil, means including a blower for circulat-
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ing air over said coil, a variable speed motor operatively
connected to said blower and to said pump, an electric
circuit including a transformer for energizing said motor,

~a selector switch for selectively connecting said motor to

said transformer, a stepping relay operative to actuate
said selector switch, means including a temperature re-
sponsive switch for determining the operation of said
stepping relay.

3. An air conditioning system comprising a coil, means
including a pump for circulating a heat absorbing fluid
through said coil, means including a blower for circulat-
ing air over said coil, a variable speed motor operatively
connected to said blower and to said pump, an electric
circuit including a transformer for energizing said motor,
a selector switch for selectively connecting said motor to
said transformer, a stepping relay operative to actuate
said selector switch, a thermostatic selector switch de-
termining the energization of said stepping relay, time
delay means responsive to continued closure of said ther-
mostatic swiich to momentarily deenergize said stepping
relay.

4. An air conditioning system comprising a coil, means
including a pump for circulating a heat absorbing fluid
through said coil, means including a blower for circulat-
ing air over said coil, a variable speed motor operatively
connected to said blower and to said pump, means includ-
ing a temperature responsive device for varying the speed
of said motor, a nozzle directed toward said coil, a con-
duit communicating said pump to said nozzle to supply
water to said nozzle, a valve controlling the flow of wa-
ter to said nozzle and a humidistat for controlling said
valve. ‘

5. An air conditioning system comprising a coil, means
including a pump for circulating a heat absorbing fluid
through said coil, means including a blower for circulat-
ing air over said coil, a variable speed motor operatively
connected to said blower and to said pump, an electric
circuit including a transformer for energizing said motor,
a selector switch for selectively connecting said motor to
said transformer, a stepping relay operative to actuate
said selector switch, a thermostatic selector switch deter-
mining the energization of said stepping relay, time delay
means responsive to continued closure of said thermostatic
switch to momentarily deenergize said stepping relay, a
reversing switch operatively connected between said
thermostatic selector switch and said stepping relay.
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