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The present invention relates generally to ap-
paratus for conditioning or cooling air. More
particularly the invention relates to that type of
air conditioning apparatus which is designed -for

use in a room for human occupancy and as its

main parts comprises a box-like supporting struc-
ture, a cooling tank on the structure and with a
column of water therein, a radiator-like heat ex-
changer also on the supporting structure, a pipe
system for circulating cool water from the tank
through theé heat exchanger and then back to the
tank in order to cool the exchanger, and a motor
driven fan opposite the heat exchanger for-so
flowing the air in the room that it passes repeat-
edly through the heat exchanger and hénce is
cooled as a result of the absorption of heat by the
exchanger,

One cbject of the invention is to provide an
ajr-conditioning apparatus of ‘this type which is
generally an improvement -upon, and has certain
advantages over, previously designed apparatus
for the same purpose and not only efficiently and
effectively fulfills its- intended purpose but- also
is in‘the form of a sslf-contained unit. :

Another object of the invention is to provide
an apparatus of the type under consideration-in
which the various operating parts, such as ‘the
tanlk, heat exchanger and the fan, are compactly
arranged with respect to the supporting structure
and the supporting structure is shaped and de-
signed to serve as a housing for such parts and
includes an open ended duct which encompasses
or surrounds the heat exchanger and fan and is
adapted to have the air in the room circulate

therethrough during drive or operation of the fan, :

Another object of the invention is to provide
an air conditioning apparatus of the aforemen-
tioned type which includes as another main part
thereof a mechanical refrigerator unit of the
compressor-condenser-receiver-evaporator - type
for cooling the tank.

Another object of the ‘invention is to provide
an apparatus of the last mentioned character in
which ‘the refrigerator unit is mounted on-the
housing forming ‘supporting structure beneaththe
tank, and has the evaporator thereof disposed in
the column of water in the tank so that it is
adapted when the unit is in operation and the
fan is inoperative to form -part of the water in
the tank into ice so that the latter is available
for tank cooling purposes when the fan is-again
set into-operation during use of the apparatus:for
air-cooling purposes.

“Another -object -of the invention is to ‘provide

an “air’ conditioning -apparatus -of the type. and.

25

L2

10

15

20

5

30

40

45

50

56

character-last-mentioned which in addition to the
mechanical-refrigerator -unit, includes mmeans' for
flowing cool water from-a tap-or-other independ-
ent source of 'supply through the exchanger-when
the pipe system ‘between ‘the exchanger and the
tahk ‘is' closed -against the ‘circilation  of ‘water
therethrough.

“Still anotherobject of the-invention is to pro-
vide ‘an air conditioning -or cooling apparatus of
the type heretofore specified which is -$0 designed
that the'mechanical refrigerator-may.be operated
or-driven continuously; that-is, ‘twenty-feur hours
Der day, ‘and henee the'User-or owner may.benefit
from low current rates which aré-based “‘upon :con-
tinuous - current - consumption - as -distinguished
from intermittent consumption.

A further object of ‘the inventicn is-to previde
an air ‘conditioning apparatus of the type and
character here under ~consideration - which - in-
cludes' as’ parts- thereof: (1) a novel form of
moisture eliminator ‘in the -discharge ‘end of the
open-ended duct which' surrounds the' heat ex-
changer and fan; (2) novel means :for cooling-by
tap water the condenser of the mechanical re-
frigerator unit; and (3) improved. control means
for the mechanical refrigerator. o

A still further object of the invention is to pro-
vide an air conditioning apparatus which is gen-
erally of new design and may be manufactured
as well .as.operated and maintained at.a com-
parativel_y low.cost.

Other objects.of the invention and the various
advantages and characteristics of the present air
conditioning apparatus. will be apparent” from a
consideration of the following detailed description.

The inventicn . consists in ‘the several novel fea-
tures which are hereinafter. set.forth arid are more
Partieularly defined by claims.at .the conclusion
hereof,

In the drawings which accompany. and form .a
part of . this specification.or -disclosure and .in
which ‘like numerals .of. reference :denote corre-~
Spondingparts throughout the several .views:

- Figure 1.is a vertical longitudinal section of.an
air conditioning: apparatus.embodying :the inven-
tion;

“Figure..2 js.another- vertical-longitudinal -sec-
tional view.:of the apparatus ‘taken however on
a:line or.plane :which -is laterally. offset with: re-
spectsto.the line:or.plane. on  which ‘the section
constituting Figure 1 is-taken; )

~Figures:3.and 4.are horizontal sections ‘aken
respectively onilines-3—3.and 44 .of Figure 1;
and .
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Tigure 5 is a side view of the conirol handle of
one of the valves of the apparatus.

The apparatus which is shown in the drawings
constitutes the preferred embodiment of the in~
vention. It is essentially a self-contained unit
and is primarily designed or adapted to condi~
tion or cool the air in a room for human occu-
pancy, in order to afford comfort against exces-
sive or oppressive heat. As parts thereof the ap-
paratus comprises a supporting structure 10, a
cooling .tank 14, a heat exchanger i2 and a
fan 13.

The supporting structure 10 is of box-~like de-
sign and serves as a housing for the various op-

erating parts of the apparatus. It is adapted to -
rest upon the floor of the room in which the ap-.

paratus is employed and consists of a bottom
forming base i4, a pair of side walls 15 and a
pair of end walls 18 and {7. The side walls 19
rest upon and project upwardly from the side
margins of the base i4 and are disposed in
parallel relation. The end walls 16 and (T rest
upon and project upwardly from the end mar-
gins of the base and extend between and serve
laterally to space the side walls 15.

The tank {1 is located in the upper portion of
the supporting structure 18, as shown in Figures
1 and 2. It is designed to hoid a column of
water and embodies a bottom i8 and a pair of
ends 19 and 28, The bottom 18 is positioned
substantially midway between the top and bot-
tom of the supporting structure {0 and overlies
one end of, and extends in parallel relation with,
the base 14 of the supporting structure. It ex-
tends between and is suitably secured to the side
walls §6 of the supporting structure and prefer-
ably is formed of plate metal.. The end {9 of
the tank extends upwardly from one end of. the
pottom 18 and is spaced inwardly a compara-
tively small distance from the upper portion of
the end wall i8. Its length corresponds to the
width of the bottom {8 and its end margins are
secured to the adjacent portions of the side
walls {5 of the supporting structure. The end
2§ of the tank {i is spaced inwardly from the
end wall {7 of the supporting structure and is
secured at the end margins thereof to the adja~
cent portions of the gide walls {6, The inner
faces of the ends {8 and 20, the upper face of
the bottom 18 and the portions of the side walls
15 which extend between the ends 19 and 20 and
are above the hottom i8, define the interior of
“the tank {i. The top of the tank is normally
closed by a cover 2{ which is preferably of hol-
low design and filled with insulating material
and has its end margins resting loosely upon the
upper margins of the end wall 16 of the support-
ing structure 18 and the end 29 of the tank tl.
When it is desired to have access to the interior
of the tank 11 it is only necessary to remove
the cover 2{. The end 28 of the tank, the end
wall 16 of the stipporting structure, and the por-
tion of the side walls of the supporting structure
which form the sides of the tank I are of hol-
low design and filled with insulating material,
as shown in the drawings, so that the tank in-
terior is insulated from the atmosphere sur-
rounding the apparatus. The bottom 18 and the
end {9 of the tank (I are surrounded by an L-
shaped jacket 22. This jacket is normally filled
with water and consists of a vertical leg 23
and a horizontal leg 24.. The vertical leg is
formed between the end (9 of the tank {{ and
the upper portion of the end wall 16 of the sup-
porting structure {8 and receives water from
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the tank interior by way of a horizontal series
of laterally spaced holes 25§ in the upper margin
of said end 19. The horizental leg 24 of the
jacket is formed between the bottom {8 of the
tank and a horizontally extending wall 26. The
wall 26 is secured to the adjacent portions of
the sides 15 of the supporting structure and
has one end thereof secured to the lower end of
the tank end 28 and its other end secured to the
central or intermediate portion of the end wall
16 of the supporting structure. When the water
in the tank {f rises above the bottom portions
of the holes 25 in the upper margin of the tank
end (9 it flows or spilis into the vertical leg 23
of the jacket 22 and then flows downwards into
the horizontal jacket leg. 24. . Two laterally
spaced baffles 27 (see Figure 3) are disposed in

and extend longitudinally of the horizontal leg

24 of the jacket and are so arranged that the
water in flowing through such leg travels in a
serpentine or sinyous course. A block 28 of cork
or other material is located in the lower end of
the vertical leg 23 of the jacket and forms at
one end thereof a restricted passage between said
lower end of the vertical leg and the inlet or.
water receiving end of the horizontal leg 24,
The heat exchanger 12 is located beneath the
jnner end of the tank 14, It is of radiator-like
design, and consists of an upper header 30, a low-
er header 34 and a series of tubes 32 between the
two headers. The upper header 39 is secured in
any suitable manner to the inner end of the wall
26. The lower header 3i communicates with the
upper header by way of the tubes 32 and is dis-
posed over one end of the base {4 of the support-
ing structure 0. A pipe 33 (see Figure 1) ex-
tends between the lower header 3{ of the heat
exchanger and the discharge end of the horizon-
tal leg 24 of the jacket 22 and permits any water
in the water jacket to flow downwardly into the
lower header 2! for up-flow through the tubes
32 and into the upper header 33. The upper
header 30 is connected by a pipe 34 to the housing
inlet of a pump &5, which, as shown in Figures
1 and 4, is located beneath the wall 26 and is sup-
ported on a bracket 3§ on the inner face of the
end wall §6 of the supporting structure 10. The
pipe 34 extends substantially horizontally .and
underlies the wall 6. The pump 235 is connected
for drive by an electric motor 37 and has a dis-
charge pipe 38 leading from the outlet of its
housing. This pipe 38 consists of a vertically ex-
tending section 89 and a horizontally extending
section £8. The section 29 projects through-a
hole in the wall 2§ and leads upwardly through
the vertical leg 23 of the water jacket 22. The
horizontally extending section 48 of the pipe 38
overlies the bottom {8 of the tank and is dis-
posed directly beneath the cover 2{ when  the
latter is in its closed or normal position. It is
positioned above the column of water in the tank
{1 and has one end thereof connected to the
upper end of the vertically -extending section 39.
The other end of the section 48 supports, in a
depending manner, and is in communication with,
a plurality of depending discharge tubes 4&l.
These tubes-terminate above the tank bottom I8
and have discharge holes 42. - When the pump 35
is in operation water flows from the jacket 22
downwardly through the pipe 33 into the lower
header 3! of the heat exchanger {2, then flows
upwards through the tubes 32 into the upper
header 30 and thence to the pump 35 via the hori-
zontally extending pipe 34. From the pump the
pumped water. flows- through the pipe: 38 -and
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thence into the tank 11 by way of the discharge
tubes 41, From the tahk 11 the water flows back
into the jacket 22 through the holes 25 in the
Upper margin of the tank end 19. When the
level of the water in the tank is above the bot-
tom of the holes 25 and the jacket 22 is filled
with water, drive of the pump operates to cause
the water to circulate from the jacket to and
through the radiator and thence into the tank
and back to the jacket. The motor 37 for driv-
ing the pump 388 is controlled by a float con-
trolled switch 43 in the upper end of the vertical
leg 23 of the jacket 22.° When the float for con-
trolling the switch is in an elevated position ue
to the leg 23 of the jacket 22 being filled with
water, the switch 43 is held in its closed position
with the result that the pump 35 operates, as
hereinbefore  described, to effect circulation of
cool water from the tank 1 to and through the
heat exchanger 12. When' the float drops in
cohnection with hereinafter deseribed drainage
of ‘water from the jacket 22 it serves to open the
switch and thus stops drive of the pump 2§ by
the motor 37. ‘

The fan 13 is positioned between the heat ex-
changer. 12 and a vertically extending partition
44. It is driven by mieans of an eleciric motor
45. The partition extends between the inner end
of the bottom forming base 14 of the supporting
structure 10 and the horizontally extending wall
26 and defines with said base and the lower por-
tions of the side walls 15 and the end wall i6 a
compartment 45.  The motor 45 is mounted on a
bracket 47 on the partition 44 and is controlled
by a switch (not shown).
48 extends between the lower header 3! of the
heat exchanger 12 and the upper porticn of the
end wall 17 of the supporting structure i and
forms a substantially U-shaped air circulating
duct 49. An opening 50 in the lower portion of
the end wall #7 constitutes the inlet end of this
duct and a grill equipped opening 5{ between the
upper end of the tank end 20 and the upper por-
tion of the end wall 17 constitutes the duct outlet.
The fan 13 is so designed that when it is driven
by the electric motor 45 it operates to draw air
into the duct through the hole 59 from the space
around the apparatus and then to force the air
through the heat exchanger 12 and out of the
duct via the opening 51. When cool water is be-
ing circulated through the heat exchanger and
the fan is in operation the air which flows through
the duct is cooled as it comes in contact with the
heat exchanger.

In addition to the- supporting structure 10,
cooling tank (1, heat exchanger 12 and fan i3 the
apparatus comprises or includes as a part there-
of a mechanical refrigerator unit 52. This unit
is disposed for the main part in the compartment
46 beneath the cooling tank and operates as here-
inafter described to chill the water in the tank
when the pump 35 is in operation and to freeze
the water in the tank when the pump is inopera-
tive. It is designed and intended to operate con-
stantly and consists of a compressor 83, a con-
denser 54, a receiver 55, an evaporator 58, a high
bressure refrigerant line 57 and a low pressure
refrigerant line 58. The high pressure refrig-
erant line leads from the compressor to the evap-
orator and includes the condenser 54 and the re-
ceiver 55. The low pressure refrigerant line con-

stitutes a refrigerant return and leads from the

evaporator to the suction side of the compressor.
‘The compressor is of the air cooled variety and is
positioned in the compartment 45. It rests on

An inclined partition ¢
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the base 14 and is driven by an electric motor 59
by way of ‘a belt and pulley connection 89. When
the compressor is in operation it oberates, as wéll
understood in the art, to compress the refrigerant
prior to passage of the latter to the evaporator.
The condenser 54 of the unit is located in the
compartment 46 in close proximity to the coimn-
pressor and serves to condense the compressed
refrigerant. The receiver 56 is also Icated in the
compartment 46. It is connected to the high
bressure refrigerant line 57 at a.point between
the condenser and the evaporator and serves as
a storage tank for the refrigerant afber the latter
is condensed or liquified by the condenser. The
evaporator 56 consists of a plurality of seridlly
connected coils 64 in the tahk 11 and is connset-
ed to the discharge end of the high pressure re=
frigerant line 57 by way .of .an expansion valvé
62. The latter is controlled by a thermo bulb 68
in the compartment 46. The bulb 83 is located
at the discharge or outlet end of the iow pressure
refrigerant line $8 in the immediate proximity of
the inlet part of the compressor., By so loedting
the bulb the mechanical refrigerating unit 52 is
50 controlled that it is adapted for twenty-four
hour a day operation. If the bulp were located
in the cooling tank it would not properly control
the expansion valve for full time operation of the
unit. By locating the bulb as shown there is no
“slack” in the low pressure line and the spent re-
frigerant enters the compressor at a low temper-
ature and assists in cooling the compressor. Thé
coils 61 of the evaporator 58 ¢orrespond in numa
ber to the discharge tubes 41 and are associated
with said tubes respectively. They are substati-
tially fully immersed in the column of water ‘if
the tank [ and serve, when the refrigerator unit
is in operation, either to chill or freeze the water
in the tank. The low pressure refrigerant line 58
extends between and connects the outlet end of
the evaporator and the suction side ef the com~
pressor.. When the unit is in operation the re-
frigerant is drawn into, and compressed by, the
compressor and then flows through the condenger
and the receiver and to the:expansion valve 62
via the high pressure refrigerant line 57. When
the refrigerant passes through the expansion
valve into the évaporator it expands and thus
reduces the temperature of the evaporator.
After passing through the evaporator the spent
refrigerant returns to the compressor by way of
the low pressure refrigerant line 58. When the
water is being circulated through the tank, the
water jacket and the heat exchanger, as the re-
sult of operation of the pump 38, chilling of the
water takes place due to the action of the evap-
orator and as a result the air which is circulated
past the heat exchanger by the motor driven fan
{3 is reduced in temperature. When the water in
the tank is stagnant due to stoppage of the pump
35 it freezes due to the chilling or refrigerating
effect of the evaporator.

It is contemplated that during the warm or hot
Deriod ef the day the pump 35 will be in operation
and that during the cool parts of the day or at
night when no air cooling or conditioning ig nhee-
essary the pump shall not be in operation. When
the pump is not in cperation, as heretofore point-
ed out, there is no circulation of water through
the tank and the water in the tank turns into ice
as the result of the action of the evaporator 56 of
the mechanical refrigerator unit 52, When the
bump is started after the formation of ice in the
tank [l water in the jacket 22 is drawn through
the heat exchanger and is then - forced under
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pressure into the tank I through the tubes 41,
The pumped water is chilled or cooled as a resulf
of contact with the ice in the tank and then flows
back into the vertical leg 23 of the jacket through
the holes 25 in the upper margin of the tank end
19. : ;
For the purpose of draining the jacket 22 and
thus preventing the freezing of water therein
when the mechanical refrigerator unit §2 is op-
erated to form the water in the tank I info ice
- drain means 84 is provided. .This means consists
of g drain pipe 65, a drain tank 66 and a drain
pipe 67. The tank 66 is suitably supported in the
compartment 46 adjacent the upper end of the
partition 44. It is open at the top thereof as
hereinafter deseribed and -carries at -all times
during normal operation of the apparatus, a col-
umn of water.. The drain pipe 6% leads from
the upper header 38 of the heat exchanger (2
to the tank 66, as shown in Figure 2, and in-
cludes a valve 68. It has a comparatively large
diameter and is positioned beneath the horizon-
tally extending wall 26. The valve 68 is of any
suitable type or character and embodies a con-
trol handle 69 adjacent one of the side walls t5
of the supporting structure 10. When it is de-
sired to drain the jacket 22 the valve 68 is cpened
by proper manipulation of the control handle
69. As soon as the valve is opened the water
in the jacket 22 drains into the drain tank 66
by way of the heat exchanger §2 and the drain
pipe 65. The drain pipe 67 is of L-shaped con-
struction and consists of a vertically extending
pipe section 18- and a horizontally extending
pipe section T{. The section T80 (see Figure 2)
extends through the bottom of the drain tank 66
and is of such length that the upper end thereof
terminates slightly beneath the top of the tank
65. 'The horizontal section T! of the drain pipe
67 underlies the bottom forming base {4 of the
supporting structure {8 and leads from the lower
end of the section 78 to a waste pipe or sewer
(not shown).- When the valve 68 is in its open
position the water which flows through the drain
pipe 65 from the jacket flows into the tank 68
and then after rising to the top of the. latter
passes from the apparatus via the drain pipe 67.
A column of water is maintained in the tank

66 of the discharge means 64 by way of a supply
or make-up water tank 12. This tank, as shown
in Figures 1 and 2, is located in the upper or
discharge end of the air circulating duct 48. It
is suspended from a top plate 13 at the upper
end of the end wall {7 of the supporting structure
and supplied with water by way of a pipe 74.
The latter leads from a tap or other water sup-
ply and is provided with a float controlled valve
15 at its discharge end. The float for the valve
15 is so arranged that it closes the valve when
the level of the column of water in the tank-12
is the same as the level of the water in the tank
ft and opens the valve when the water drops
below such level. As a result of the action of
the float the water in the tank 72 is always at
a constant level. ‘A pipe 16 (see Figure 2) leads
from the bottom of the supply tank 712 to the
drain tank 6%. ' The discharge end of the pipe
18 terminates within the tank 66 and is-provided
with a float controlled valve 11, The float for the
last mentioned valve so controls such valve that
a column of water of constant height is main-
tained in the tank 66. The tank 88 serves not
only as a part of the drainage means 64 for the
jacket 22 but also as a medium for constantly
supplying water to a jacket 78 -around the con-
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denser 54 of the mechanical refrigerator unit §2.
The jacket 78 completely surrounds the con-
denser.” A pipe 19 leads from the bottom of
the tank 66 to the top of the jacket 18 and a
drain pipe 80 leads from the bottom of the jacket
to the horizontal section 11 of the drain pipe
67. When the apparatus is in operation water
from the tank 66 flows constantly through the
jacket 78 and assists’in condensing the com-
pressed refrigerant in the condenser. A nor-
mally open water supply pipe 81 exiends be-
tween the bottom of the supply tank 72 and
the lower header 31 of the heat exchanger 2.
This pipe serves to supply the heat exchanger
with cool tap water for air cooling purposes
when the valve 68 is open and there is no water
in the jacket 22 and operates when the valve
68 is closed to-fill said jacket 22 with water
from the tank 72. A valve 82 is connected to
the upper end of the pipe 81 and serves to regu-
late the flow of water through the pipe to the
heat exchanger. To prevent the pipe 81 from be-
coming air bound a vent pipe 83 is attached to
the pipe 8f at a point beneath the valve 82,
This pipe 83 extends upwardly alongside of the
tank 12 and is of such length that the upper end
thereof is positioned above the level of the col-
umn of water in the tank 72.  An overflow pipe
84 leads from the top of the tank 72 to the ver-
tically extending section 70 of the drain pipe
67T and serves to prevent the tank 72 from over-
flowing in the event that the float for the valve
15 should become inoperative or the valve should
stick or freeze in its open position. The tank
12 is provided on the exterior thereof with pro-
tuberances or bafiles 85 and these, together with
the tank, serves as a medium for eliminating
moisture in the cooled air which is discharged
from the apparatus via the discharge opening §i
at the upper end of the duct 49. Any moisture
which is collected is eliminated by the protuber-
ances and the tank and drains down the in-
clined partition 48 into a trough 86 beneath the
heat exchanger and is discharged from said
trough into the drain pipe 61 by way of a drain
tube 87. To prevent excessive building up of
water in the tank Il and the jacket 22 an over-
flow pipe 88 is provided. This pipe is L-shaped
and extends from the top of the vertical leg 23
of the jacket 22 to the drain pipe 65 of the drain
means 64. The lower part of the pipe 88 has a
U-shaped loop in it as shown in Figure 2, so as
to form an air trap or lock whereby air is pre-
cluded from flowing from the compartment 46
into the cooling tank f{ should there be no water
in the drain tank 66. Whereas the upper leg
or part: of the pipe 88 has been described or
shown as being located in the vertical leg of the
jacket 22 it is to be understood that it may be
otherwise placed or positioned. For example, it
may be disposed in the cooling tank il at a
point-in close proximity to the end 20 of the
tank. The pipe 85 is of much larger diameter
than the supply pipe 8( in order that when the
valve 68 is opened there is complete drainage of
water from the jacket even though tap water
is permitted to flow through the heat exchanger
{2 from the tank 72. " - :

When it-is desired to set the apparatus in op-
eration the valve 68 is first closed and then tap
water is permitted to flow into the tank T2 via
the pipe 14. A portion of the water which is
introduced into the tank 72 flows through the
pipe 81 into the heat exchanger {2 and from
the latter into the jacket 22 and cooling tank
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{1. Water also flows from the tank 712 through
the pipe 16 into the drain tank 65. When the
column of water in the drain tank approaches
the top of the tank the float controlled valve 17
closes and there is no further flow of water from
the tank 12 into the drain tank 6§. Water will
continue to flow into the tank 72 until the hesi
exchanger 12, the jacket 22 and the tank ! are
filled. Af sueh time tha column of water in the
tank 12 will have a level equal to that of the level
of the water in the tank and jacket, and the valve
18 will close. After filling of the tank 11 the
mechanical refrigerator unit 52 is set in oper-
ation. It operates as hereinbefore described to
chill or cool the water in the tank. When it is
desired to cool the air in the space surrounding
the apparatus the electric motors for the fan i3
and the pump 35 are started. As soon as these
motors become operative cooled or chilled water
is caused to circulate from the cooling tank i
through the jacket 22 and the heat exchanger
12 and then back to the tank. In response to
drive of the fan {2 by the electric motor 45 air
is caused. to circulate through the duct 45. As
the air passes the heat exchanger 12 it is cooled.
Because of the operation of the fan there is a
constant circulation of air within the space
around the apparatus and a cooling effect is ob-
tained by the action of the heat exchanger. In
normal operation of the apparatus water Hows
from the drain tank 6§ through the jacket 18
around the condenser 54 and cools the condenser.
When it is desired to freeze the water in the tank
{1 and effect cooling of the heat exchanger by
the flow of tap water therethrough the valve 68
is opened by proper manipulation of the handle
63 and the motor for driving the pump 35 is
stopped. Immediately upon opening of the valve
the water in the jacket 22 draing into the drain

tank 66 and is discharged from the Iatter by way .

of the drain pipe 61. As soon as the jacket is
empty the water in the tank Ii becomes stag-
nant or inert. It freezes and forms into g sub-
stantially solid cake around the coils 6f which
constitute the evaporator 56 of the refrigerating
unit 52. While ice is béing formed in the tank
Tl there is a continuous flow of tap water from
the tank T2 to and through the heat exchanger
12 and this serves to cool the exchanger so that
alr cooling is obtained in connection with drive
of the fan 13. As soon as the water in the tank
It becomes frozem and it is desired to use the
iee for cooling the heat exchanger the valve 68
is” closed and thereafter the pump 25 is set in
motion. As soon as the valve 88 is closed water
from the tank 72 flows into and flls the jacket
22. ‘As soon as the jacket is filled with water
there is no-further flow of water from the tank
12 into the heat exchanger $2. As soon as the
pump: 35 starts to operate- water is drawn from
thie heat exchanger and forceg under pressure
into: the tank ¢ via the holes in the tubss &F,
This water, as heretofore described, comes in
contact with the ice and after being chilled there-
by flows back into the jacket 22 and is recir-
cwlated through the heat exchanger. It ig con-
templated, as hereinbefore pointed out, that the
mechanical refrigerator unit be constantly oper-
ated and that the pump 25 shall only be oper-
ated during extremely oppressive heat, such for
example, as those temperatures which are en-
countered during the warm part of the day. It
is. further contemplated that at night when
cooler temperatures are encountered the valve 68
be. opened and. the pump 35 stopped so as to
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form ice in the tank 1! By such operation
there is ample cooling of the heat exchanger dur-
ing the warm part of the day and the ice in the
tank augments the cooling action of the unit.
When ice is being formed in the tank ti cooling
of the heat exchanger 12 takes place as the re-
sult of flow of tap water through the exchanger,
as heretofore pointed out: Should it be desired
during the formation of ice in the tank to elimi-
nate the flow of tap water through the heat. ex-
changer it is only necessary to close the valve §2
in the supply pipe 81. When such valve is closed
there is no flow of water from the tank 72
through the heat exchanger. Whenever the fan
13 is in operation there is a continuous fAow of
air through the duct 49 and past the heat ex-
changer.  Because the apparatus includes the
float controlled switch 43 for the bump driving

motor 37 the pump is automatically stopped when

the jacket 22 is drained as a result of opening
of the valve 68 ang is automatically set in oper-
ation when the jacket is filled with make-up wa-
ter from the tap as the result of closing of said
valve 68. ‘

The herein described. air conditioning appara-
tus efficiently and effectively fufilly its intended
purpose and may be operated economically, es-
pecially in territories where low current rates
prevajl in connection with continuous current
consumption. It is essentially a self-contained
unit -and comprehends g compact arrangement
of its component parts. :

The invention is not to be understood to- be
restricted to the details set forth since these may
be modified within the scope of the appended
claims without departing from the spirit and
scope of the invention.

Having thus described the invention what I
claim as new and desire to secure by Letters Pat-
ent is:

1. In an air conditioning appartus of the char-
acter described, the combination of a ccoling
tank adapted to contain a column of water and
having means for refrigerating the water therein,
a hollow heat exchanger adapted to have air cir-
culated past it, a system for circulating water
from the tank through the heat exchanger and
thence back to the tank, including a motor driv-
en pump and a water jacket communicating with
the top of the tank and adapted to have water
flow from the tank into and through it, means
for draining the jacket of any water therein, and
means for automatically stopping the pump upon
drainage of the jacket.

2. In an air conditioning apparatus of the
character described, the combination of g cooling
tank adapted to contain a column of water and
having means associated therewith for refriger-
ating the water in it; a hollow heat exchanger
positioned beneath the tank and adapted to
have air circulated past it; a system. for cir-
culating water from the tank through the heat
exchanger and thence back to the tank compris-
ing a jacket extending between and commumi-
cating with- the heat exchanger and the top of
the tank and adapted during use of the system
to have water spill directly into it from the tank
and deliver the water to the heat exchanger, a
return pipe leading from said heat exchanger and
having the discharge end thereof arranged to dis-
charge into the tank, and a motor driven pump
in. said pipe; valve controlled means for drain-
ing the jacket of any water therein when the sys-
tem is not in use; and valve controlled means for
filling the jacket. with water from an outside




(]
source when- it is ‘desired to render the system
_operative.

3. In ah air condltlomng a.pparatus of -the
character described, the combination of a
cooling tank adapted to contain a ‘column
of water and having means associated fhere-
with for refrigerating the water in it; a hol-
low “heat exchanger positioned outside, beneath
the level of, the tank and adapted to have air cir-

“culated past. it; a system. for circulating water
from the tank through the heat exchanger and
thence back to the tank comprising a jacket be-
tween and communicating with the heat ex-
changer and the top of the tank, a return pipe
leading from the heat exchanger and having the
-discharge end thereof arranged to discharge into
the tank, and a motor driven pump in said pipe,
means for draining the jacket of any water there-
in when the system is not in use; and means for
automatically stopping the pump upon drainage
of the jacket.

-4, In an air conditioning apparatus of the
character described, the combination of a cool-
ing tank adapted to contain a column of water,
-a mechanical refrigerator unit having evaporator
coils disposed in the tank for chilling or freezing
‘the water therein, a hollow heat exchanger, and
‘a system for circulating water from the tank
‘through the heat exchanger and back to the
tank, normally filled with water and comprising
a jacket. extending between and communicating
with the heat exchanger and the top of the tank,
2 return pipe leading from the heat exchanger
‘and having the discharge end thereof overlying
the tank and provided with depending apertured
tubes adjacent the evaporator coils, and a motor
driven pump in the return pipe.

5. Tn an air conditioning apparatus of the
‘character described, the combination of a cool-
ing tank adapted to contain a column of water,
a mechanical refrigerator unit having evaparator
‘coils disposed in the tank for chilling or freezing
the water therein, a hollow heat exchanger, a
system for circulating water from the tank
through the heat exchanger and: back to the
tank, normally filled with water and comprising
a jacket extending between and communicating
with the heat exchanger and the top of the tank,
a return pipe leading from the heat exchanger
‘and having the discharge end thereof overlying
the tank and provided with depending apertured
tubes adjacent the evaporator coils, and a motor
driven pump in the return pipe, and means for
draining the jacket of any water therein and thus
renderlng the system inoperative.

6. In an air conditioning apparatus of the
character described, the combination of a cool-
ing tank adapted to contain a column of water
and having means associated therewith for cool-
ing- the water in 11', a hollow heat exchanger
adapted to have air cu‘culated past it, controlla-
ble means for circulating water from the tank
through the heat exchanger and back to the
tank, a water supply tank having means for con-
tmuously ‘maintaining a column of tap water
therein. and means for circulating tap water
from the supoly tank through the heat exchang-
er--when said contro}lable circulating means is
mo*oeratwe

7. In an air  conditioning anpara,tus of the
character described, the combination of a refrig-
erating tank adanted to contain a column of wa-
ter and -having associated therewith means for
coolmg the water in it, a hollow heat exchanger
disposed beneath the tank and adapted to have
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air c1rcu1ated past it, means for circulating wa-
ter from the tank through the heat exchanger
and back to the tank including a hollow element
leading from the top of the tank to the heat ex-
changer and adapted during use of the circulat-
ing means to have water spill directly into it from
the tank and to deliver the water by gravity to
the heat exchanger, a valve controlled drain pipe
for draining the hollow element when the circu-
lating means is hot in use, a make-up water tank
above the heat exchanger, and a pipe between,
and serving to connect, said make-up water tank
and the heat exchanger.

8. In an air conditioning apparatus of the
character described, the combination of a cool-
ing tank adapted to contain a column of water
and having means for refrigerating the water
therein, a hollow heat exchanger disposed be-
neath the tank and adapted to have air circu-
lated past it, means for circulating water from
the tank through the heat exchanger and then
back to the tank, including a jacket extending
between and communicating with the heat ex-
changer and the top of the tank and adapted dur-
ing use of the circulating means to have water
spill directly into it from the tank and deliver the
water by gravity to the heat exchanger, a valve
controlled drain pive for draining the jacket of
any water therein when the circulating means is
not in use, a make-up water tank above said heat
exchanger, and a valve controlled pipe extend-
ing between, and serving to connect, the make-up
water tank and the heat exchanger.

9. In an air conditioning appartus of the char-
acter described, the combination of a cooling
tank adapted to contain a column of water and
having means for cooling the water in it, 2 hollow
heat exchanger disposed beneath the tank and
adapted to have air circulate past it, means for
circulating water from the tank through the
heat exchanger and back to the tank, a valve
controlled drain pipe adapted when the valve
thereof is opened to drain water from the circu-
lating means and render the latter inoperative,
a water supply tank disposed adjacent the cool-
ing tank and above the heat exchanger and hav-
ing means associated therewith for continuously
maintaining it full of tap water, and a pipe con-
nection between the supply tank and the heat
exchanger adapted, when the circulating means
is inoperative as a result of the valve being open,
to circulate water from the supply tank through
the heat exchanger and thence through the drain
pipe and upon closing of said valve, to fill the
circulating means with water from the supply
tank. '

10. Tn an air conditioning apparatus of the
character described, the combination of a cool-
ing tank adapted to contain a column of water
and having means for cooling the water therein,
a hollow heat exchanger positioned beneath the
level of the tank bottom and adapted to have air
circulated past it, means for circulating water
from the tank through the heat exchanger and
hack to the tank, including a jacket leading from
the top of the tank and connected to the bottom
of the heat exchanger, and a return pipe between
the top of said heat exchanger and the tank,
a valve controlled drain pipe leading from the
top of the heat exchanger and adapted when the
valve thereof is opened, to drain the jacket of any

. water therein and thus render the circulating

means inoperative, a water supply tank disposed
adjacent the cooling tank and above the heat
exchanger and having means associated there-
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with for continuously maintaining it full of tap
water, and a pipe extending between the supply
tank and the bottom of the heat exchanger
adapted, when the circulating means is inopera-
tive as a result of the valve being open, to circu-
late water from the supply tank through the heat
exchanger and thence through the drain pipe and
upon closing of said valve, to fill the jacket of the
circulating means with water from the supply
tank.

11. In an air conditioning apparatus of the
character described, the combination of & cool-
ing tank adapted to contain a column of water,
a mechanical refrigerator unit for cocling the
water in the tank, including a water cooled con-
denser and in addition an evaporator in the tank,
a hollow heat exchanger disposed beneath the
cooling tank and adapted to have air circtlated
past it, a system for circulating water from the
cooling tank through the heat exchanger and
thence back to the tank, a valve controlled drain
adapted when the valve thereof is opened, to
drain said system and render the latter ineffec-
tive, a supply tank positioned adjacent the cool-
ing tank and having means associated therewith
for continuocusly maintaining it full of tap water,
a pipe extending between the supply tank and the
heat exchanger and adapted, when the valve of
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the drain pipe is opened, to circulate water from
the supply tank through the heat exchanger and
then into said drain pipe and when the valve is
closed, to fill the system with water from said
supply tank, and means for supplying water from
said supply tank to the condenser of the refrig-
erator unit.

12. In an air conditioning apparatus of the
character described, the combination of a sup-
porting structure, a tank on the supporting strue-~
ture adapted to contain a column of water and
having means for cooling the water therein,
means on the structure forming an open ended
duct adjacent the tank, a heat exchanger in said
duct, means for circulating water from the fank
through the heat exchanger and back to the
tank, means for draining the circulating means
when the latter is not in use, a motor driven fan
adjacent the heat exchanger and adapied when
driven to circulate air through the duct and past
the heat exchanger for cooling purposes, and
means including a make-up water tank in the dis-
charge end of said duet for filling the circulating
means with water after draining of said circulat-
ing means preparatory to further use of the 1at-
ter.

FRANK CAIN.




