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(57) ABSTRACT 

A cooling apparatus includes a base unit in the form of an 
insulated tank that de?nes a refrigerant chamber therein for 
refrigerant, a discharge unit for discharging a How of air, and 
a closed circulation system for transferring coolness from 
the refrigerant in the refrigerant chamber to the air How in 
the discharge unit, the circulation system including a ?rst 
tube coil in the refrigerant chamber, and second tube coil in 
the discharge unit, a pump, and hoses for conveying coolant 
from the ?rst tube coil to the second tube coil and back to 
the pump. The base unit can be harnessed to a user as a 

backpack and the discharge unit can be a helmet Worn by the 
user, the hoses connected therebetWeen being ?exible. The 
refrigerant supplied to the refrigerant chamber can be ice 
and the coolant ?oWing through the closed circulation 
system can be Water. 
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COOLING APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to cooling apparatus 
for use in cooling individuals or groups of people. 

[0003] 2. The Prior Art 

[0004] Cooling apparatus such as portable cooling appa 
ratus for cooling people are Well knoWn. For example, in 
US. Pat. No. 6,178,562 to Elkins an apparatus is disclosed 
Which includes a temperature control unit, a cap Which 
contains air and ?uid bladders, a vest Which contains air and 
?uid bladders, and air and ?uid tubes Which extend from the 
temperature control unit to the cap, from the cap to the vest, 
and from the vest back to the temperature control unit so as 
to separately convey air and cooled liquid to the cap and to 
the vest to ?ll the bladders therein, the cooled liquid ?oWing 
through the cap and the vest cooling the head and torso of 
the user. The temperature control unit can be moved to 
desired locations of use. 

[0005] Other portable personal cooling apparatus are dis 
closed in US. Pat. No. 4,691,762 to Elkins et al. and US. 
Pat. No. 6,170,282 to Eddins. Hats or helmets for cooling the 
heads of users are shoWn in US. Pat. No. 3,548,696, US. 
Pat. No. 3,813,696, US. Pat. No. 4,172,495 and US. Pat. 
No. 6,122,773. 

[0006] HoWever, the prior art cooling apparatus, due to 
their constructions, are quite inef?cient or complicated in 
construction, and cannot maintain their cooling function for 
more than a short period of time. 

[0007] It is an object of the present invention to provide a 
cooling apparatus Which is much more ef?cient than knoWn 
apparatus of this type and Will operate to cool a person or 
groups of people for long periods of time, e.g., up to 2 hours, 
depending on ambient conditions. 

SUMMARY OF THE INVENTION 

[0008] According to this invention, the cooling apparatus 
includes an insulated base unit for containing supplied 
refrigerant such as ice, a discharge unit for discharging 
cooled air, and a closed coolant circulating system extending 
betWeen the base unit and the discharge unit, the coolant in 
the circulating system being cooled in the base unit by the 
refrigerant supplied thereto and then circulated to the dis 
charge unit in order to cool air ?oWing therethrough, and 
then circulated back to the base unit. 

[0009] The closed circulating system includes a ?rst tube 
coil in a refrigerant chamber in the base unit, the ?rst tube 
coil exposing a large surface area to the refrigerant, e.g., ice, 
in the refrigerant chamber so as to enable efficient transfer 
of coolness from the refrigerant to the coolant ?oWing 
through the tube coil. The closed circulation system also 
includes a second tube coil in the discharge unit to enable 
ef?cient transfer of coolness from the coolant ?oWing there 
through to air passing over the tube coil. The closed circu 
lation system also includes a ?rst connecting tube, prefer 
ably a ?exible hose, Which extends from the base unit to the 
discharge unit to convey coolant from the ?rst tube coil to 
the second tube coil, and a second connecting tube, prefer 
ably a ?exible hose, Which extends betWeen the discharge 
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unit and the base unit to return coolant to the base unit. A 
pump is preferably positioned in the base unit to circulate the 
coolant in the closed circulation system. 

[0010] In a ?rst preferred embodiment the base unit is in 
the form of a relatively small insulated tank Which can be 
Worn by a user as a backpack and the discharge unit is in the 
form of a helmet Which is Worn by the user, the helmet 
including a fan for circulating air over the second tube coil 
therein and onto the head of the user. 

[0011] In another preferred embodiment the base unit is a 
larger insulated tank Which can be positioned on a cart and 
the discharge unit is a doWnWardly-open hood Which is 
mounted on a movable boom, the hood being large enough 
to cool a plurality of people therebeloW. In a modi?cation, 
the base unit can be placed on a vehicle such as a golf cart 
and the hood can be mounted on the roof of the golf cart so 
as to cool golfers in or adjacent the cart at any location along 
the golf course. 

[0012] The tube coils of the closed circulation system are 
made of material Which have good heat/coolness transfer 
properties, and can include rubber, plastic and metals. Cop 
per is especially preferred. 

[0013] The invention Will noW be better understood by 
reference to the attached draWings taken in conjunction With 
the folloWing discussion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] 
[0015] FIG. 1 shoWs a cooling apparatus according to a 
?rst preferred embodiment of the invention, the cooling 
apparatus being Worn by a user and including a base unit 
Worn by the user as a backpack, a discharge device in the 
form of a helmet, and coolant circulation system, 

[0016] FIG. 2 shoWs a rear vieW of the base unit of FIG. 
1, With the rear Wall broken aWay to shoW the elements 
inside, 
[0017] FIG. 3 shoW a side vieW of the helmet of FIG. 1, 
With the side portion broken aWay to display the elements 
inside, and 

[0018] FIG. 4 shoWs a second preferred embodiment of 
the inventive cooling apparatus Which is movable to a 
desired location for multi-person use. 

In the draWings, 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0019] FIGS. 1-3 depict a ?rst preferred embodiment of 
cooling apparatus according to the present invention. It is 
designed to be Worn by a user Who desires to have his (or 
her) head, neck and shoulders cooled as he (or she) moves 
about. The cooling apparatus includes a base unit 10, a 
discharge device in the form of a helmet 30, and a closed 
coolant circulation system 60 for transferring coolness from 
the base unit to the helmet. As Will be discussed beloW, the 
coolant circulation system includes a pump 61, ?rst and 
second tube coils 63 and 65, and ?exible hoses 64 and 66. 

[0020] Referring to FIGS. 1 and 2, the base unit 10 
includes an insulated tank 11 Which is mounted on the back 
of a user by a harness 12 that extends over the user’s 
shoulders and around his (or her) chest. The insulated tank, 
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Which can be composed of rubber-coated styrofoam or any 
other commonly used insulating material, includes an inter 
nal Wall 13 that divides the interior of the tank into a 
refrigerant chamber 14 and a pump chamber 15. A threaded 
opening 16 in the tank top Wall 11a provides access to the 
refrigerant chamber 14 and enables refrigerant such as 
crushed, cubed or chunk ice to be supplied therein. A 
threaded cap 17 can be screWed into the opening 16 to close 
access to the chamber. Adrain valve 18 With control lever 19 
is positioned in the tank ?oor 11b of the insulated container 
to provide for drainage of liquid from the chamber 14. 

[0021] The pump chamber 15 houses a pump 61 of the 
coolant circulation system 60, as Well as its energy source 
(battery) 62. The pump 61 is activated by a suitable sWitch 
(not shoWn) on the side, top or bottom of the tank. 

[0022] An in?oW T-connector 21 With side branch 21a and 
valve 21b is located in the top Wall 11a of the tank 11 and 
connects the return hose 66 of the coolant circulation system 
to an intake port of the pump 61. An out?oW T-connector 22 
With side branch 22a and valve 22b is located in the top Wall 
11a for connecting the ?rst tube coil 63 of the coolant 
circulation system to the out?oW hose 64. 

[0023] The ?rst tube coil 63 of the coolant circulation 
system is located in the refrigerant chamber 14 so that its 
axis is aligned With the opening 16, and it includes a inlet 
branch 63a Which extends through the internal Wall 13 to 
connect With an output port of the pump 61. An outlet branch 
63b extends through the internal Wall 13 and connects With 
the second T-connector 22. The ?rst tube coil 63 is made of 
a material having good heat and coolness transfer properties, 
and can include rubber, plastics and metals, preferably 
copper. The tube in the coil can have a diameter of 1A1 to 1/2 
inches. 

[0024] Turning noW to FIGS. 1 and 3, the helmet 30 is 
formed of a rigid dome 31 having holes 32 therein and a 
front brim 33. A rigid head band 34 having a conical upper 
portion 35 is mounted Within the dome by brackets 36. An 
adjustable positioner 37 is located Within the conical upper 
portion for adjusting the height of the dome 31 above the top 
of the user’s head. A fan Which includes a motor 38 is 
mounted in the dome so that its shaft 39 extends doWn 
Wardly into the interior of the dome, and a fan blade 40 is 
attached to the shaft 39 so that When rotated, it Will circulate 
air doWnWardly over the conical upper portion 35 of the 
head band 34 and to the interior periphery of the dome, and 
then doWnWardly over the face, ears, neck and shoulders of 
the user. The motor 38 is preferably battery operated, 
although it can be poWered by alternative poWer sources 
such as solar cells mounted on the dome (not shoWn). It is 
turned on and off a suitable sWitch (not shoWn). 

[0025] Brackets 41 extend doWnWardly from the interior 
of the dome 31 to support the second tube coil 65 of the 
coolant circulation system beneath the fan blade 40. The 
intake branch 65a of the second tube coil 65 extends 
doWnWardly to a tube connector 44 in the back of the dome 
31, as does the outlet branch 65b. The second tube coil 65 
is made of a material having good heat and coolness transfer 
properties, and can include rubber, plastics and metals, 
preferably copper. The tube in the coil can have a diameter 
of 1A1 to 1/2 inches. 

[0026] As best seen in FIG. 1, the coolant circulation 
system includes a ?rst connecting tube in the form of a 
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?exible out?oW hose 64, preferably made of rubber, Which 
is connected betWeen the out?oW T-connector 22 and the 
tube connector 44, and a second connecting tube in the form 
of a ?exible return hose 66, preferably made of rubber, 
Which is connected betWeen the tube connector 44 and the 
in?oW T-connector 21. These hoses, together With the ?rst 
and second tube coils 63, 65 and the pump 61, help provide 
the closed coolant circulation system 60. The closed circu 
lation system can be ?lled With coolant such as Water by 
connecting a supply hose to the side branch 21a of the 
T-connector 21, opening the valves 21b and 22b, and then 
?oWing the coolant into the T-connector 21 until it ?lls the 
system and eventually ?oWs out the side branch 22a, after 
Which the valves 21b and 22b are closed. Alternatively, the 
supply hose can be connected to the side branch 22a of 
T-connector 22, the valves 22b and 21b opened, the coolant 
alloWed to How into the system to ?ll it, and then the valves 
22b and 21b closed. Coolant can be drained from the system 
in a reverse manner. 

[0027] In operation, With the coolant circulation system 
?lled With coolant, refrigerant such as ice is supplied to the 
refrigerant chamber 14 in the base unit 11 via the opening 16 
so as to surround the tube coil 63, and the cap is screWed into 
the opening 16 to close it. The pump 61 and the motor 38 are 
activated so that the coolant such as Water ?oWs through the 
coolant circulation system 60 and air is bloWn over the tube 
coil 65. The coolant ?oWing though the tube coil 63 Will be 
cooled by the refrigerant surrounding the tube coil 63 and 
the coolant Will ?oW up through the ?exible hose 64 to the 
tube coil 65 Where it Will cool the air ?owing therepast and 
around the head band 34 and onto the head, neck and 
shoulders of the user. The coolant Will then ?oW back to the 
pump 61 via ?exible hose 66, and on again to the tube coil 
63. The apparatus Will continue to operate successfully until 
the battery 62 fails, or the poWer supply to motor 38 fails, or 
the refrigerant in the refrigerant chamber 14 Warms to 
ambient temperature and can no longer transfer coolness to 
the coolant ?oWing though the tube coil 63. The use of the 
tube coil 63 in the refrigerant chamber 14 provides for 
excellent coolness transfer from the refrigerant to the cool 
ant ?oWing therethrough due to the large surface area of the 
tube coil exposed to the refrigerant. 

[0028] It should be noted that a suitably poWered air pump 
can be positioned in the pump chamber 15 to forcibly supply 
air through ?exible hose 71 to the dome 31 for enhanced air 
?oW. 

[0029] Turning noW to FIG. 4, an alternative embodiment 
of the invention is shoWn Wherein the base unit 10‘ is much 
larger than the base unit of FIGS. 1-3 and is positioned in a 
movable cart 80. Hoses 64‘ and 66‘, Which correspond to 
hoses 64 and 66 in the FIG. 1-3 embodiment, connect the 
base unit With a doWnWardly-open hood 30‘ mounted on a 
movable boom device 81. The hood 30‘ corresponds With the 
helmet 30, but is larger in volume and can be used to cool 
a plurality of people at any desired location. In this embodi 
ment the pump (not shoWn) in the base unit 10‘ and the 
motor (not shoWn) in the hood 30‘ can be of the type 
poWered by AC current as the apparatus is intended to be 
used in a particular location for a period of time and may be 
near an AC outlet. 

[0030] In another embodiment (not shoWn) the base unit 
10‘ can be located on a vehicle such as a golf cart and the 
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hood 30‘ can be mounted on the roof of the vehicle or on a 
boom mounted on the vehicle to cool the occupants While 
sitting in or standing near the vehicle. 

[0031] Although multiple embodiments of the invention 
have been noW shoWn and described in detail, various 
modi?cations therein can be made and still fall Within the 
scope of the appended claims. For example, multiple tube 
coils connected in series can be positioned in the refrigerant 
chamber 14 to achieve even greater transfer of coolness to 
the coolant ?oWing therethrough. The pump for the coolant 
can be located other than inside the tank. 

I claim: 
1. A cooling apparatus Which comprises: 

a base unit Which includes an insulated container that 
provides a refrigerant chamber therein, 

a discharge device Which de?nes an outlet opening and 
Which includes a fan for creating air ?oWing out of said 
outlet opening, and 

a closed coolant circulation system for transferring cool 
ness from refrigerant in said refrigerant chamber to the 
air ?oWing out of said discharge device, said closed 
coolant circulation system comprising a ?rst tube coil 
in said refrigerant chamber, a second tube coil in said 
discharge device, ?rst and second connecting tubes 
extending betWeen said base unit and said discharge 
unit, and a pump for circulating coolant through said 
?rst tube coil so as to be cooled by refrigerant in said 
refrigerant chamber, then through said ?rst connecting 
tube to said second tube coil in said discharge unit so 
as to cool air ?oWing from said fan past said second 
tube coil, and then through said second connecting tube 
back to said base unit. 

2. Acooling apparatus according to claim 1, Wherein said 
base unit de?nes a pump chamber therein and said pump of 
said closed coolant transfer system is located in said pump 
chamber. 

3. A cooling apparatus according to claim 2, including a 
battery in said pump chamber for poWering said pump. 

4. Acooling apparatus according to claim 1, Wherein said 
?rst and second connecting tubes are ?exible. 

5. Acooling apparatus according to claim 4, Wherein said 
?rst and second connecting tubes are made of rubber. 
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6. Acooling apparatus according to claim 1, Wherein said 
?rst and second tube coils are made of rigid material. 

7. Acooling apparatus according to claim 6, Wherein said 
?rst and second tube coils are made of metal. 

8. Acooling apparatus according to claim 7, Wherein said 
?rst and second tube coils are made of copper. 

9. Acooling apparatus according to claim 1, Wherein said 
base unit includes a harness for attaching said insulated 
container to as user as a backpack. 

10. A cooling apparatus according to claim 9, Wherein 
said discharge device comprises a helmet for positioning on 
a head of a user. 

11. A cooling apparatus according to claim 10, Wherein 
said helmet includes a dome having perforations for the 
in?oW of ambient air. 

12. A cooling apparatus according to claim 11, Wherein 
said fan includes a battery-operated motor. 

13. A cooling apparatus according to claim 12, Wherein 
said helmet includes an internal band having a conical upper 
portion for directing air ?oWing from said fan to the periph 
eral interior of the helmet and over the face, sides and rear 
of the user’s head. 

14. A cooling apparatus according to claim 9, including a 
drainage valve in a bottom Wall of said insulated container 
for draining liquid out of said refrigerant chamber. 

15. Acooling apparatus according to claim 9, including an 
opening in a top Wall of said insulated container for enabling 
refrigerant to be supplied into said refrigerant chamber, and 
a cap for closing said opening. 

16. A cooling apparatus according to claim 9, including 
?rst and second T-connectors extending through said insu 
lated container and respectively connected to said ?rst and 
second connecting tubes, said ?rst and second T-connectors 
including respective side branches With valves to enable 
coolant to be added to said closed circulation system or 
drained therefrom. 

17. A cooling apparatus according to claim 1, Wherein 
said refrigerant is ice. 

18. A cooling apparatus according to claim 1, Wherein 
said coolant is Water. 


