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ABSTRACT OF THE DISCLOSURE 

An air-cooled cooling unit having condenser coils in 
the path of a stream of cooling air. A spray tube forms 
part of an attachment which can be attached to an existing 
air-cooled cooling unit for spraying water in the space 
occupied by the condenser coils. A valve is provided for 
opening and closing the tube. This valve may be a sole 
noid valve operatively connected with a sensing unit such 
as a thermostat which senses the outside temperature for 
opening the valve to admit water to the spray tube when 
the ambient temperature rises to a given value. In addi 
tion a thermal bulb may be operatively connected with the 
liquid line to open the valve when the liquid in the liquid 
line rises to a given temperature. In this way additional 
cooling for the condenser coils is achieved only under 
overload conditions. 

BACKGROUND OF THE INVENTION 

The present invention relates to air-cooled cooling units 
of the type used for cooling the interior space of residen 
tial or commercial buildings. 

There are many different types of circumstances under 
which it is possible for cooling units of this type to en 
counter overload conditions. For example when the out 
side temperature becomes hotter than usual, the condenser 
coils are not cooled properly, giving rise to overload 
conditions. It may be, for example, that a given con 
densing unit is not of a capacity which is large enough 
for the required job. Also, it may be that due to certain 
circumstances the condenser is situated in the direct rays 
of the sun. In addition it is possible for the structure to 
be situated indoors where there is no adequate circulation 
of air. Also under these latter conditions it is possible 
for the indoor area to have an undesirablly high tempera 
ture. 

Condensers of such air~cooled units are designed to 
have an exterior surface area adequate to peak loads. 
However, it frequently happens that this exterior surface 
area of the condenser coils will become covered or clogged 
with a ?lm and dirt, so that overload operations can also 
be encountered under these conditions. 

SUMMARY OF THE INVENTION 

It is accordingly a primary object of the present inven 
tion to provide a structure capable of avoiding the above 
drawbacks. 

In particular, it is an object of the invention to provide 
an attachment which can be attached to existing air 
cooled cooling units to assure proper operation even 
under overload conditions. 

In particular, it is an object of the invention to provide 
a structure such as an attachment which will not operate 
until overload conditions are encountered. 

Furthermore, it is an object of the invention to provide 
an attachment of the above type which will respond not 
only to outside or ambient conditions but also to conditions 
in the cooling unit itself in order to detect overload 
conditions. 
Yet another object of the invention is to provide an 

attachment which is relatively simple and inexpensive and 

10 

15 

20 

25 

30 

35 

40 

50 

55 

60 

65 

70 

2 
which can be readily attached to any existing air-cooled 
cooling unit with simple tools readily available to any 
person of average mechanical skill so that the attachment 
of the invention can be purchased at low cost and con 
veniently and quickly applied to an existing air-cooled 
cooling unit to alleviate overload operating conditions in 
a fully automatic manner. 
According to the invention the attachment includes a 

spray means for spraying water into the space occupied 
by the condenser coil of an air-cooled cooling unit. A 
valve means is operatively connected with the spray means 
for directing water thereto when the valve means is in an 
open position and for preventing ?ow of water thereto 
when the valve means is in a closed position. A sensing 
means is provided for sensing the occurrence of overload 
operating conditions, and this sensing means is operatively 
connected with the valve means to place the latter in its 
open position when overload operating conditions are 
encountered and to maintain the valve means in its closed 
position when there are no overload operating conditions. 

BRIEF DESCRIPTION OF DRAWINGS 

The invention is illustrated by way of example in the 
accompanying drawings which form part of this applica 
tion and in which: 
FIG. 1 is a fragmentary schematic perspective illustra 

tion of the condensing section of an air-cooled cooling 
unit having the attachment of the invention joined thereto; 
FIG. 2 is a fragmentary schematic transverse section 

taken along line 2—2 of FIG. 1 in the direction of the 
arrows and showing part of the structure; 
FIG. 3 illustrates the attachment of the invention in 

the condition it has when initially purchased; 
FIG. 4 is a schematic wiring diagram illustrating the 

manner in which the electrical structure operates. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Referring to FIG. 1 there is schematically illustrated 
therein the housing 10 for the condenser coils 12 of an 
air-cooled cooling unit. As is well known, the interior 
air which is to be cooled is directed through suitable 
blowers or the like over the evaporating coils. The evapo 
rated refrigerant is then compressed while ?owing through 
a condenser unit such as that ‘which is shown in FIG. 1. 
In this way the refrigerant is converted back into a liquid 
to ?ow along a liquid line 14, part of which is illustrated 
in FIG. 1, back to the evaporator. The condenser coils 12 
are in the form of tubes having ?ns 16 thereon. An un 
illustrated fan directs cooling air over these coils, and 
this cooling air is generally the outside ambient air which 
is directed over the coils, as indicated by the arrow 18. 
The cooling air may initially be ?ltered, and then it will 
pass through the space occupied by the condenser coils 
so as to carry heat away from the latter this heat being 
discharged to the outside, as is well known. 
With air-cooled cooling units of this conventional, 

classic type, it may happen that overload conditions are 
encountered as a result of a variety of different circum 
stances. For example during an excessively hot day, such 
as a day where the outside temperature is over 90° F., 
the cooling air 18 which is directed over the condenser 
coils is at such an elevated temperature that the required 
cooling does not take place, with the result that overload 
operating conditions are encountered. The result is that 
the normal range of head pressure cannot be maintained, 
and with constant operation under such overload condi 
tions for an appreciable length of time, breakdown of the 
entire unit may occur. - 

However, it is also possible for overload conditions to 
be encountered even if the ambient temperature is not 
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excessively high. For example it may well be that dust, 
?lm, and the like accumulates to such an extent on the 
exterior surfaces of the condenser coils that a layer of 
insulation is in effect formed between the coils and the 
stream of cooling air in which they are located, so that 
as a result the required cooling does not take place, and 
overload conditions will also be encountered even though 
ambient temperatures are not excessively high. Under 
these conditions the liquid refrigerant ?owing through 
the liquid line 14 will have an excessively high tempera~ 
ture, and it is also possible due to such circumstances for 
the unit to break down and require repairs if it operates 
for a large enough time without any corrective measures. 
The attachment 20 of the present invention, shown in 

FIG. 3 in the condition it has when purchased, includes 
a spray means 22 for spraying water into the space oc 
cupied by the condenser coils 12. In the illustrated ex 
ample the spray means 22 takes the form of an elongated 
metal tube 24 of copper, for example, capable of being 
uncoiled from the initial coiled condition thereof indi 
cated in FIG. 3. This tube 24 of the spray means has 
discharge nozzles 26 distributed therealong. At one end 
the tube 24 terminates in a closure end cap 28. As is 
apparent from FIG. 2, the outlet nozzles 26 are inclined 
so as to direct the spray into the space occupied by the 
coils of the condenser 12, and thus this spray will en 
counter the tubes and the ?ns 16' of the condenser. The 
size of the tube 24 and the size and distribution of the 
outlet nozzles 26 will be determined by the characteristics 
of the particular air-cooled unit. Thus, depending upon 
the particular tonnage of the air-cooled unit, an attach 
ment 2.0 of a given magnitude will be purchased. 

In order to connect the attachment 20 of the invention 
to the condenser part 10 of an air-cooled unit, it is a 
simple matter to provide, for example, a notch in the 
Wall 29 and to fasten the uncoiled tube 24 to any avail 
able ?xed components such as an elongated bar 30 
(FIG. 2) extending across the housing of the unit 10 
and normally senving to position an air ?lter with respect 
thereto, for example. Thus, the kit will include a fasten 
ing means which may, for example, take the form of U 
shaped clips 32 and fasteners in the form of bolt and nut 
units 34 capable of being used for clipping the tube 24 
to a component such as a bar 30. 
The tube 24 terminates distant from the end cap 28 

in a coupling or ?tting means 36 by means of which the 
tube is connected to any source of water such as con 
ventional tap water. At the region of the ?tting means 36 
the tube 24 carries a valve means 38 in the form of a 
conventional solenoid valve spring urged, for example, to 
its closed position and moved in opposition to the spring 
to an open position in response to closing of a circuit 
which energizes the coil of the solenoid. 

Finally, the attachment 20 includes a sensing means 
40 which senses the occurrence of an overload condition 
for actuating the solenoid valve 38 so as to place the 
latter in an open position. FIG. I shows an electrical 
conductor cable 42 leading from the attachment to a 
suitable source of electricity. 
The sensing means 40 includes a thermostat 44 which 

senses the ambient temperature. This thermostat 44 may 
be set, for example, to close the solenoid circuit when 
the outside air temperatures reaches 90° F. Under these 
conditions the solenoid valve will be placed in its open 
position, directing water along the tube 24 to be sprayed 
out through the nozzles 26. In general the magnitude and 
number of the nozzles, in conjunction with the dimen 
sions of the tube 24 are such that the sprayed liquid will 
become evaporated into the air surrounding the condenser 
coils, and in this way problems of collecting the liquid 
are avoided. However, a collecting tray may be placed 
beneath the coils with a suitable drain connected thereto 
if it should happen that some of the sprayed liquid does 
not evaporate. Some of the spray is drawn through the 
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4 
coils to the outside in the air stream provided by the fan, 
so that for this reason also the problem of collecting liquid 
is avoided. 
The sensing means 40 also includes a thermal bulb 46 

shown in FIG. 1 removably connected, as by a clip 48 
to the liquid line 14 for responding to the temperature 
of the liquid refrigerant therein. Through a capillary tube 
50 the thermal bulb 46 is also operatively connected 
with the solenoid valve for bringing about closing of the 
circuit thereof when the temperature of the liquid re 
frigerant is undesirably high, and in this way also the 
valve means 38 will be actuated to admit water to spray 
into the space occupied by the condenser coils. In this 
latter connection, as was pointed out above, it can 
happen that due to collection of dust, ?lm, and the like 
on the condenser coils, the required degree of cooling is 
not achieved even though the ambient temperatures are 
not excessively high. For example, even at temperatures 
of 80° F., it may well be that due to these conditions, the 
liquid in the line 14 is at an undesirably high tempera 
ture. Thus, even under these overload conditions the 
attachment of the invention will automatically respond to 
provide the spray which will result in additional cooling. 
However, the spray will also wash the exterior surface 
of the condenser coils and remove dust and ?lm there 
from, so that in this way also a self-maintenance takes 
place. 
As may be seen from FIG. 4, the coil 50 of the solenoid 

valve is connected between the lines L1 and L2 through 
a pair of parallel-connected normally open switches 52 
and 54. The switch 52 closes in response to operation 
of the thermostat 44 while the switch 54 closes in re 
sponse to operation of the thermal bulb ‘46. A spring 
56 normally locates the valve 38 in its closed position. 
However, when the coil 50 is energized the rod 58, which 
acts as an armature, is pulled up in opposition of the 
spring 56, thus opening the valve 38. When both of 
the switches 52 and 54 are open, the spring 56 will 
automatically close the valve. However, when either one 
of these switches is closed, the valve 38 will open to 
admit water to the spray means 22. 

It is to be emphasized that the attachment of the 
present invention will not operate during relatively 
normal conditions when no overload is encountered. 
Thus, if the attachment of the invention is used with 
a properly designed unit which is relatively new and of 
a large enough capacity, there will ordinarily be no 
operation of the attachment of the invention. It will 
only come into operation automatically when an ex 
cessively hot day is encountered, which might otherwise 
result in an overload of the unit, or it might come into 
play when after a given period of operation the liquid 
in the liquid line rises to an undesirably high temperature. 
Thus, this construction of the present invention is to be 
distinguished from those where liquid-cooling of the 
condenser coils is provided as a normal operation func 
tion under all operating conditions. Of course, such units 
are water-cooled rather than air-cooled and it is one 
of the outstanding characteristics of the attachment of 
the present invention that it can readily be attached to 
an air-cooled unit for providing the latter with added 
operating capacity only when unusual, overload operat 
ing conditions are encountered. 
The invention is applicable to commercial refrigerat 

ing units operating on air-cooled condensers and not 
only to air conditioning. The invention is for application 
to any air-cooled condenser which requires a boost in 
capacity whether air conditioning, commercial refrigera 
tion, or wherever a cooled condenser is used. 
On large commercial and industrial units, due to their 

larger size, additional spray tubes will be necessary to 
properly cover the larger condenser surface. Where two 
or more tubes may be necessary, then a main feeder pipe 
or tube manifolded leader or header will be used, from 
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which hard drawn or soft spray tubes with couplings 
or quick~connect ?ttings will extend, all attached for 
easy assembly on the job site. 
What is claimed is: 
1. For use with an existing air-cooled cooling unit 

having condenser coils in the path of cooling air, an 
attachment comprising spray means to be attached to 
the unit for spraying water into the space occupied 
by the condenser coils, valve means operatively con 
nected with said spray means for preventing the flow 
of water thereto when said valve means is in a closed 
position and for admitting water to said spray means 
when said valve means is in an open position, sensing 
means operatively connected with said valve means for 
sensing when an overload operating condition occurs and 
for placing said valve means in said open position there 
of when an overload condition is sensed and placing said 
valve means in said closed position thereof when there 
is no overload condition, fastener means operatively 
connected with said spray means for fastening the latter 
to a cooling unit, and coupling means operatively con 
nected with said spray means for coupling the latter to 
a source of water, said coupling means, spray means, 
valve means, and sensing means forming an independent 
unitary assembly constituting an attachment complete 
ly independent of said cooling unit to be fastened there 
to by said fastener means at any desired time after said 
cooling unit has been installed. 

2. The combination of claim 1 and wherein said 
sensing means is a thermostat responding to a rise of the 
ambient temperature to a given value for automatical 
ly placing said valve means in said open position there 
of when said given temperature value is reached. 

3. The combination of claim 1 and wherein the unit 
includes a liquid line through which cooled condensed 
liquid ‘?ows to an evaporator of the unit, said sensing 
means including a thermal bulb to be operatively con 
nected with said liquid line of said unit for automatical 
ly placing said valve means in said open position thereof 
when said thermal bulb senses a rise in the temperature 
of liquid in the liquid line up to a given value. 

4. The combination of claim 3- and wherein said 
sensing means also includes a thermostat for sensing the 
ambient temperature and for automatically placing said 
valve means in its open position when the ambient tem 
perature rises to a given value. 

5. The combination of claim 1 and wherein said spray 
means includes an elongated tube having a plurality of 
nozzle outlets distributed therealong for directing spray 
to the space occupied by the condenser coils, said tube 
having at one end said coupling means for connecting 
said tube to a source of water and said tube carrying 
said valve means adjacent said coupling means, said 
sensing means being operatively connected with said 
valve means also at the region of said coupling means. 
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*6. The combination of claim 5 and wherein said tube 
is adapted initially to be coiled at the region provided 
with said nozzle outlets and situated beyond said valve 
means. 

7. The combination of claim 6 and wherein a clip 
‘means forming at least part of said fastener means 
coacts with said tube for clipping the latter to the cool 
ing unit. 

8. The combination of claim 1 and wherein said valve 
means is a solenoid valve and said sensing means acting 
electrically upon said valve. 

9. In an air-cooled cooling unit, a condenser having 
condensing coils in the path of cooling air and a liquid 
line extending from said coils, spray means located ad 
jacent the space occupied by the condenser coils for 
spraying water into said space, valve means operative 
ly connected with said spray means for directing water 
thereto when said valve means is an open position and 
for perventing ?ow of water thereto when said valve 
means is in a closed position, and sensing means oper 
atively connected with said valve means for placing the 
latter in said open position thereof when said sensing 
means senses an overload operating condition and for 
leaving said valve means in said closed position thereof 
when there is no overload condition, said sensing means 
including a thermal bulb operatively engaging said liquid 
line for automatically placing said valve means in said 
open position when said thermal bulb senses a rise in 
the temperature of liquid in the liquid line up to a given 
value, and said sensing means also including a thermo 
stat for sensing the ambient temperature and for auto 
matically placing said valve means in its open position 
when the ambient temperature rises to a given value. 

10. The combination of claim 9 and wherein said 
spray means includes an elongated tube having spray 
nozzles directed toward the space occupied by said 
condenser coils, and a fastener means operatively con 
nected with said tube for fastening the latter to the 
cooling unit, so that the spray means can be attached 
to an already existing air-cooled cooling unit. 
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