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. This invention relates to refrigerating appara-
tus and more particularly to improved refrigerani
air conditioning apparatus having improved con-
trol means.

5 At the present time there is need for an auto-
matic air conditioning system which will be suffi-

ciently simple and low in cost tc be installed in

residences. It has been found that it is too costly
in most situations to provide an air conditioning
10 System having ample capacity to cool the entire
residence. However, in many instances, it has
not been found satisfactory to cool only one room
of the residence, since the occupants do not wish
. to be confined to one comfortable room, but de-
15 sire that whichever room they wish to enter shall
be air conditioned.
Consequently it is one of the objects of the
_invention to provide an improved air conditioning
system of limited capacity and consequent low
20 cost but capable of selectively conditioning any
one or more of g plurality of rooms.
It is a more specific object of the invention to
' provide air conditioning means having evaporat-
ing means in a plurality of rooms but provided
o5 With a refrigerant liquefying apparatus sufficient
only to properly cool and condition one of the
rooms at a time in order to minimize the cost
of the apparatus.
It is also highly desirable that the occupants
o of the residence when going from one room to

another may conveniently confrol the apparatus.

so as at any time they may select the room or

group of rooms they desire to be conditioned.

. Consequently it is another object of the invention

- 85 to provide, for such a system, an improved control

means which is selectively operable from each of

the rooms provided with. air .conditioning means

to select the room or group of rooms to be con-
ditioned by the apparatus.

40 Further objects and advantages of the present

invention will be apparent from the following de-
scription, reference being had to the accompany-
ing drawing,-wherein a preferred form of the
invention is clearly shown.
45 In the drawing:
The figure is-a diagrammatic illustration of
- my improved refrigerant air conditioning appara-
tus including my improved control means.
. Referring to the drawing, there is shown for
50 the purpose of illustrating my invention, a re-
frigerant air conditioning apparatus including a
- compressor 21 for compressing the refrigerant
and for forwarding the refrigerant to a condenser
22 where the compressed refrigerant is condensed
and collected in the receiver 23, This portion of

(CL. 62—6)

the apparatus is termed the refrigerant liquefying
apparatus. From-the receiver 23 the liquid re-
frigerant is forwarded through conduit 24 and
branch conduits 25 and 26 to air conditioning
cabinets 27 and 28 located in the rooms 29 and 30.
These branch conduits 25 and 26 are each pre-
vided with a solenoid operated valve, namely the
valves 31 and 32. The branch conduits 25 and 26
are also provided with a suitable automatic ex-
pansion valve, namely the valves 33 and 34. The
expansion valves 33 and 34 automatically control,
according to the pressure of the refrigerant with-
in their respective evaporators, the flow of liquid
refrigerant to the evaporators 35 and 36 which
are located within the air conditioning cabinets

- 27 and 28. The liquid refrigerant under reduced

pressure evaporates in the evaporators 35 and 36
and this evaporated refrigerant is returned to the
compressor 21 through the branch return conduits
37 and 38 and also the main return conduit 39.

The refrigerant liquefying apparatus may be
located in any convenient place such as the base~
ment of the dwelling. The compressor is driven
by an electric motor 40 through pulley and belt

means 41. The electric motor 40 is supplied with.
-electric current from a 220 volt power line desig-

nated by reference character 220. The electric
current is supplied from the power line 220

-through the electrical conductors 42 and 43. ‘The

operation of the electric motor 40 is controlled by
a switch 44 which is opened and closed by electro-
magnet means 45.

The electrical energy for the electric control
system is supplied from a 110 volt power line
designated by the reference character 110. ‘This
system is protected by means of a manually op-
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erated control switch 46. The electrical energy -

for the compressor motor control circuit is sup-
plied through the electrical conductor 47 to a ther-
mostatic control switch 48 located in the room 30

. adjacent the cabinet 28 which switch is connected

through the electrical conductor 49 to a single

.pole double throw switch commonly called a

3-way switch 50 also located in the room 30. From
the 3-way switch 50 in the room 30 a pair of
electrical conductors 51 and 52 extend to another
single pole double throw or 3-way switch 53 lo-
cated in the room 29 adjacent the cabinet 27.
This switch is connected by means of the electrical
conductor 54 to a thermostatic switch 55 also lo-
cated in the room 29. A thermostatic control

-switch 55 is connected by means of the electrical

conductors 56 and 57 with a snap acting switch 58
operated by a suitable bellows means 59 connected
to the return conduit 39 of the refrigerating ap-
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paratus. This snap acting low pressure control
switch 58 is connected by means of-the electrical
conductor 60 to operate the electromagnet means
45 for opening and closing the switch 44, which
electromagnet means is connected by means of
the conductor 61 to electrical conductor 62 which
is return line or second wire of the 110 volt system.
A light spring 96 or other suitable means holds
the switch 44 open when the electromagnet means
45 is not energized.

It will be understood that when both of the
thermostats and all of the switches in this system
are closed that the electromagnet means 45 will
hold the switch 44 in closed position. Should
one of the switches or one of the thermostats open
the control circuit, the switch 44 will be opened
by the spring 96 to stop the eleceric motor 40 and
the compressor 21. This system is also provided
with means for indicating in both of the rooms
29 and 30 whether the compressor is in operation
or not. This is done by a signaling system which
comprises an electric conductor 63 which connects
to the electrical conductors 64 and 65, each of
which are provided with a signaling lamp, one
of which, 66, is located within the room 29 while
the other, 67, is located within the room 30.
The electrical conductors 65 and 64 are finally
connected to the electrical condictor 62 of the
110 volt circuit to complete the signaling .system.

Each of the air conditioning cabinets 27 and
28 are provided with a fan 70 and 71 which are
driven by the electric motors 72 and 73 respec-
tively. These fans 70 and 71 circulate air from
the room over the evaporators 35 and 36 and in
this way cool and condition the air within the
rooms 29 and 30. A separate control system is
provided for supplying electrical energy to the
fans and fan motors 72 and 73 as well as to the
solenoid-operated valves 31 and 32.

In this system there is provided an electrical
conductor 75 which leads from the electrical con-
ductor 62 to the fan motor 73 and an electrical

" conductor 76 which leads to a two circuit switch

. 77. The electromagnet 78 of the solenoid-oper-
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ated valve 32 is connected in parallel to the elec-
trical conductors 76 and 75 by means of the con-
ductors 79 and 80. From the two-circuit switch
77 there extends a pair of electrical conductors 81
and 82 to a single pole double throw switch com-
monly called a three-way switch 83. The two-
circuit switch 77 is located within the room 30
while the three-way switch 83 is located within
the room 29. From the three-way switch 83 an
electrical conductor 84 extends to another three-
way switch 85 also located within the room 29.
From the three-way switch 85 a pair of electrical
conductors 86 and 87 extend to a three-way switch
88 located within the room 30. From the three-

"way switch 88 an electrical conductor 89 extends

to the other wire 47 of the 110 volt circuit. From
the two-circuit switch 77 located within the room
30 an electrical conductor 90 extends to the elec-
tric fan motor 72 located within the air condi-
tioning cabinet 27 in the room 29. Another elec-
trical conductor 91 extends from the electrical
motor 72 to the electrical conductor 62 of the 110
volt circuit. The electrical magnet means 92 of
the solenoid-operated valve 31 is connected in
parallel to the electric fan motor circuit for the
fan 70 by means of the electrical conductors 93
and 94. By means of the last mentioned control
circuit, it is possible to selectively cause from
either room the operation of either fan or to stop
the operation of either or both fans from either

- 1,990,471

room and at the same time to confrol the valves
31 and 32.

‘When one of the electric motors 72 or 73 is in
operation driving its respective fan, its respec-

tive solenoid-operated valve 31 or 32 will be open -

since these valves are connected in parallel to
the electric fan motor ecircuit. Consequently,
when the fan is in operation, its respective sole-
noid-operated valve will be open. If the fan is
not in operation, its valve will be closed. The
control circuit for the fan motors and solenoid-
operated valve is 50 designed that only one-of
the electric fan motors can be in operation at one
time. This is necessary, since in this system the
refrigerant liquefying apparatus is made of only
such a capacity as to adequately supply one of
the evaporators 35 or 36. Consequently, it is
necessary that the control circuit for the fan
motors be so designed as to permit the operation
of only one of the fan motors and the opening
of one of the valves at a time. The control circuit
of the fan motor is also designed so that both of
the fan motors can be shut off at one time, if
desirable. . . -

The operation of my improved system is as
follows:

The three-way switches 50 and 53 of the com-
pressor motor control circuit are shown closed and

the operation of the refrigerant liquefying ap-

paratus is thus dependent on the thermostatic
control switches 55, 48 as well as the pressure re-
sponsive snap acting switch 58. The pressure re-
sponsive snap acting switch 58 however also is

shown closed. The main or primary switch of

the compressor motor circuit is open, preventing
operation of the compressor. Under these con-
ditions it will be found that the thermostatic
switch 48 located in the room 30 is open, prevent-
ing the operation of the motor 40 and the com-
pressor 21.

At the same time in the fan motor circuit it
will be found that the two-circuit switch 77 is in
position connecting the electrical conductors 76
and 82. The three-way switch 83 is in position
connecting the electrical conductors 82 and 84,

while the three-way switches 85 and 88 are in
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position to connect electrical conductors 84, 87 -

and 89 to complete the electrical circuit for the
fan motor 73. Through this circuit electrical
energy will be supplied to the fan motor 73 to
cause operation of the fan 71. Inasmuch as the

50

solenoid and the electromagnet means 78 of the -

solenoid valve 32 are in parallel with the fan
motor 73, the solenoid-operated valve 32 will be
held open at this time, thereby permitting refrig-
erant to be supplied to the evaporator 36 within
the cabinet 28, providing the refrigerant liquefy-
ing apparatus is in operation. Inasmuch as the
refrigerant liquefying apparatus is not in opera-
tion, no refrigerant will be supplied to the evapo-
rator 36 and fan 73 will merely circulate the air
in the room 30 until the room becomes sufficiently
warm and close the thermostatic switch 48 to
cause the operation of the refrigerant liquefying
apparatus. If an occupant of either-the room 30
or the room 29 wishes to prevent the operation of
the refrigerant liquefying apparatus, he can
without leaving eithér room open the motor con-

trol circuit by tripping either of the three-way -
switches 50 or 53. If it is desired to operate the

system without the control of the thermostats 48
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and 55, these thermostats may be shunted so as

to prevent these thermostatic switches from open-
ing the compressor motor control circuit. If the
thermostatic switches 48 and 55 are shunted out
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as suggested above, the operation of the compres-
sor motor 40 may be controlled from either of the
rooms 29 or 30 by tripping either of the switches
50 or 53. This however, is subject to the pressure
responsive switch 58 which opens the motor con-
trol circuit when the pressure within the return
conduit 39 is lowered. In any case, the operation
of the refrigerant liquefying apparatus will be in-
dicated by the lighting of the signal lamp. If the
three-way swyitch 88 within the room 30, or the
three-way switch 85 within the room 29 is tripped,
the operation of the fan motor 73 will cease and
also the solenoid-operated valve 32 will close.
The circuit of both of the fan motors will then be
opened and neither fan 70 or 71 will operate.
However, should either the switch 77, located in
the room 30, or the three-way switch 83 located
in room 29, be tripped, the electric circuit for the
fan motor 73 and the valve 32 will be opened and

the electric circuit for the fan motor 72 and the
- yalve 31 will be closed, causing the opening of the

solenoid-operated valve 31 and the operation of
the fan 70 to circulate the air in the room 29 over
the surfaces of the evaporator 35. Under these
conditions, the sir in both of the rooms will be
warm and if the compressor is under the control
of the thermostats 48 and 55, these thermostats
will close, completing the compressor control cir-
cuit causing the operation of the refrigerant lique-
fying apparatus, and thereby supplying liquid re-
frigerant to the evaporator 35 thus. cooling the
air passing over the surfaces of the evaporator
and thereby cooling the room.

Thus, it will be seen: ’

1. That the operation of the compressor can be
controlled by a switch from either room or by

‘thermostatic switches in either room and the

operation indicated by signal lights in either
room.

2. The operation of the fan circulating mean;sv

for each air conditioning cabinet may be stopped
from either room without causing the operation
of the other fan circulating means.

3. The operation of either fan motor may be
stopped from either room and the other circulat-
ing means started from either room.

4. The refrigerant liquefying apparatus is pro-

vided with automatic control means which stops
the operation when neither of the air condition-
ing means are in operation.
" Thus it will be seen that I have provided an
improved air conditioning apparatus with im-
proved control means which may be operated
from a plurality of locations. :

While the form of embodiment of the invention
as herein disclosed, constitutes a preferred form,
it is to be understood that other forms might be
adopted, all coming within the scope of the claims
which follow. ]

What is claimed is as follows:

1. An air conditioning system including a re-
frigerant liquefying apparatus, a room cooler lo-
cated in each of two different rooms of a building,
said room coolers each including refrigerant
evaporating means, said evaporating means being
connected to said refrigerant liquefying ap-
paratus, and control means for said system in-
cluding . means for controlling the flow of
refrigerant through either of the above men-
tioned room coolers from either of the rooms
occupied by room coolers.

2. An air cnditioning system including a re-
frigerant liquefying apparatus, a room cooler
located in each of two different rooms of & build-
ing, said room coolers each including refrigerant

.3

evaporating means, said evaporating means be-
ing connected to said refrigerant liquefying ap-
paratus, and control means for said system in-
cluding electrically-operated valve means for

controlling the supply to either of said above .

mentioned evaporators, and electrical means
for energizing said electrically-operated valve
means for controlling the flow of refrigerant
through either of the above mentioned room cool-
ers from either of the rooms occupied by the
room coolers.

3. An air conditioning system including a re-
frigerant liquefying apparatus, a room cooler
located in each of two rooms of a building, said
room coolers each including refrigerant evapo-
rating means, said evaporating means of said
room coolers being connected in parallel to said
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refrigerant liquefying apparatus, electrically- -

operated valve means at the entrance of each of
said two evaporating means for controlling the
flow of liquid refrigerant through each of said
two room coolers, and electric circuit means
having switch means in each of said two rooms
for controlling either of said electrically-oper-
ated valve means from either room. - ’

4. An air conditioning system including a re-
frigerant liquefying apparatus, a room cooler
located in each of two rooms of a building, said
room coolers each including refrigerant evapo-
rating means, said evaporating means of said
room coolers being connected in parallel to said

refrigerant liquefying apparatus, a solenoid-.

operated valve means at the entrance of each
of said two evaporating means for controlling
the flow of liquid refrigerant through each of
said two room coolers; and electric circuit means
having switch means in each of said two rooms
for controlling either of said solenoid-operated
valve means from either room, and means for
controlling the operation of said liquefying ap-
paratus from either of said rooms.

5. An air conditioning system including a re-
frigerant liquefying apparatus, a room cooler lo-
cated in each of two different rooms of a build-
ing, said room coolers each including refrigerant
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evaporating means, said evaporating means be- "

ing connected to said refrigerant liquefying ap-
paratus, fan means in each of said two room
coolers for circulating air over said evaporating
means, control means for said liquefying ap-
paratus, and electric circuit means having switch
means located in each of said rooms for con-
trolling individually the operation of each of
said fan means from either room. ‘

6. An air conditioning ‘'system including a re-
frigerant liquefying apparatus, a room cooler
located in each of two different rooms of a
building, said- room coolers each including re-
frigerant evaporating means, said evaporating
means being connected to said réfrigerant lique-
fying apparatus, control means for said system
including means for controlling the flow of re-
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frigerant through either of the above mentioned

room coolers from either of the rcoms occupied
by room coolers, means for controlling the opera-
tion of the refrigerant liquefying apparatus
from a point adjacent either of the room cool-

65

ers, and a signal means in each of the rooms

-provided with room coolers for indicating oper- ’

ation of the liquefying apparatus. .

70

7. An air conditioning system including a re- -

frigerant liquefying apparatus, & room cooler
located in each of two different rooms of a build-
ing, said room coolers each including refriger-
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ant evaporating means, said evaporating means
being connected to said refrigerant liquefying ap-
paratus, control means for said system including
means for controlling the flow of refrigerant
through either of the above mentioned room
coolers from either of the rooms occupied by room
coolers, and means responsive to pressures within
the refrigerating system for controlling the oper-
ation of the refrigerant liquefying apparatus.
8. An air conditioning system including at
least one room cooler located in each of a plu-
rality of rooms of a building, at least one of said
room coolers in each of said rooms being provided
with refrigerant evaporating means, and seélec-
tive control means in each of said rooms, each of
said control means being operable to overcome the
control setting of the other control means to se-~
lectively control the operation of any one of the
room coolers. ' o
9. An air conditioning system including at
least one room cooler located in each of a plu-

Tality of rooms of a building, at least one of said

room coolers in each of said rooms being pro-
vided with refrigerant evaporating means, and
selective control means in each of said rooms in-
cluding means for centrolling any one of the
above mentioned room coolers from any one of
the rooms oceupied by the room coolers.

10. An air conditioning system including a re-
frigerant liquefying apparatus, a room cooler Io-
cated in each of two different spaces to be con-
ditioned, said room coolers each including refrig-
erant evaporating means, said evaporating
means being connected to said refrigerant lique-
fying apparatus, control means for said system
including means for controlling the flow of re-

1,090,471

frigerant through either of the above mentioned
room coolers from g point convenient to either
of the room coolers.

- 11. An air conditioning system including a re-
trigerant liquefying apparatus, a room cooler lo-
cated in each of two different spaces to be con-

ditioned, said room coolers each including re-.

frigerant evaporating means,; said evaporating
means being connected to said refrigerant lique-
fying apparatus, control means for said system

including means for controlling the flow of re--

frigerant through either of the above mentioned
room coolers from a point convenient to either of
the room coolers, and indicating means visible
from each of the spaces to be conditioned for
indicating operating conditions of the system.

12. An air conditioning - system including a
conditioner located -in each of a plurality of
spaces to be conditioned, selective control means
at points convenient to each of said conditioners,
said control means including means for prevent-
ing the operation of more than one conditioner at
a time, each of said control means being operable
to overcome the control setting of the other con-
trol means to selectively control the operation of
any one of the conditioners.

13. An air conditioning system including a con~
ditioner having fan means and air tempering
means located in each of a plurality of spaces
to be conditioned, separate selective control
means at points convenient to each of said spaces
to be conditioned, each of said control means
being operable to overcome .the setting of the
other control means to selectively control the op-
eration of any one of the conditioners,

DON E. DASHER.
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