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(54) Cooling apparatus

(57) Cooling apparatus comprises a reservoir (100) for compressed, preferably liquified, gas, the reservoir
being connected to tubing (130) arranged to be disposed in an article of clothing adjacent to the skin of a user.
A solenoid (230} is provided for opening a valve (240) between the reservoir (100) and the tubing (130)
to allow pressurized gas to evaporate and escape from the reservoir along tube (130). As the gas evaporates it
cools due to latent heat of evaporation thus providing a cooling effect to the user due to heat transfer through
the walls of tubing. A control device (200) is provided for regulating the output of cooling gas in dependence

on temperature.

At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.
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COOLING APPARATUS

This invention 1relates +to cooling apparatus more
specifically but not exclusively, to apparatus to cooling

articles of clothing.

It is often necessary for the individual, particularly in
a hot climate, to employ external means to keep cool, for
example by using a portable fan. It is an object of the
invention to provide a improved apparatus for cooling the

individual.

According to the invention there is provided cooling
apparatus comprising a reservoir for containing gas under
pressure, temperature controlled valve means for releasing
the gas from the reservoir; and means connected to the

valve means for conducting the released gas to a region to

be cooled thereby.

In the described embodiment as gas is released from the
reservoir, the gas will expand to ambient pressure and as
the gas expands it cools due to latent heat of evaporation
thus providing a cooling effect to the user due to heat

transfer through the conducting means.

Preferably the cooling apparatus of the invention is
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portable and is of sufficiently small size to be concealed
within or attached to the user’s clothing, with the
conducting means preferably being in the form of a heat
conductive tube which may be applied the body, for example
in the neck region or may be threaded or otherwise engaged
with clothing, for example in pockets formed in the
material of a shirt or embedded on the inner surface of
the sole of a shoe. Preferably, the compressed gas is in
liquified form such as 1liquid nitrogen and means are
provided for refilling the gas cigarette from a
replenishment canister in similar manner to the way a gas

lighter is recharged with butane.

A embodiment of the invention will now be described by way
of example with reference to the accompanying drawings in

which:

Figure 1. is a schematic "transparent" perspective view

showing an embodiment of the invention.

Figure 2. is a side view in the direction of arrow A of
Figure 1 showing a valve open and Figure 2B is a
view similar to Figure 2A showing the valve

closed.

Figure 3. is a schematic diagram of the temperature control
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circuitry of the embodiment of Figures 1 and 2.

with reference to the drawings an embodiment of the
invention is shown which comprises a reservoir 100 for
containing a compressed, preferably liquified gas e.qg.
nitrogen, the reservoir 100 having a filling\refilling
inlet 110 which includes a one-way inlet valve of
conventional construction and, an outlet 120 connected to

a tube 130 open at its free end (not shown).

The reservoir 100 is connected to a control unit 200 which
houses a temperature and regulation circuit 210, a battery
power supply 220 and valve actuating solenoid 230. The
solenoid 230 is connected to a neoprene rubber valve member
240 via an actuator 250 which in response to actuation of
the solenoid moves from the position shown in figure 2A in
which the valve member is distant from a hollow bush 125
forming part of outlet 120 and which forms a valve seat to
a position shown in Figure 2B in which the valve member 240
effects a seal against bush 125. The actuator 250 passes
through the wall of the reservoir 100 via a neoprene seal
260 and actuator 250 is biased in the sealing position
shown in figure 2B by means of a spring 270 disposed
between the solenoid 230 and a reaction member 275

connected to the actuator 250.
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The temperature control circuit 210 shown in more detail in
Figure 3. The circuit is connected to a temperature
sensor, for example a thermo couple wire 300 which may be
wound around a part of tube 130 as shown or disposed inside
or on the surface of the control unit 200. A signal from
the temperature sensor 300 is fed to a temperature voltage
converter 310 and then to a comparator circuit 320. The
comparator circuit 320 is biased by resistors R1-R4 and
includes two variable resistors R2 and R3 which set upper
and lower temperature threshold levels for the comparator
320 which will provide a high, ON signal when the upper
threshold temperature is reached and provide a low OFF
signal when the lower threshold temperature is reached.
The signal from the comparator is fed via a diode D1 to a
solenoid driving transistor T1 which when receiving the
high ON signal from the comparator 320 actuates the

solenoid 230.

The circuit 210 includes a display 350 for displaying
current temperature or upper\lower threshold temperatures
and keys for 352-356 for switching the device on and off

and for adjusting the threshold temperatures.

The tube 130 may be initially of heat insulating material
protected by metal braid leading to a tube of plastics

material such as PVC which is positioned in an item of

’
&)



10

15

20

25

5
clothing so as to lie adjacent to the skin. For example,
the tube may be placed within the collar of a shirt, the
lining of a jacket adjacent the shoulders, in the inside
sole of a shoe at the surface or in articles of underwear.
The reservoir 100 and control unit 200 can be of a size
depending on the application. For example they could be
the size of a personal stereo\cassette player and clipped
to the belt, connected to the tubes in the clothing by
means of a detachable connecter or, for applications for
use in footwear the reservoir and control circuit could be
implanted in the heel of a shoe. In some applications, for
example in sports clothing, in which excess heat is usually
present, leading to problems such as athletes foot, the
device may be arranged to be permanently on once actuated
thus eliminating the need for temperature control
circuitry. The invention is equally applicable for use in

headgear.

Preferably, the reservoir may be replenished by use of a
master cylinder engaging with the reservoir through the
refilling nipple 110, one-way valve being engageable by the
cylinder in a similar manner to the way in which a
cigarette lighter may be refilled with LPG from such a

cylinder.

In use, when a temperature above the upper temperature
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threshold is sensed by the temperature control circuitry,
the solenoid 230 acts to move the valve member 240 away
from bush 125 thus opening the valve. As the gas in the
reservoir is held in liquid form under pressure, this will
expand through the open valve and be transported through
tubing 300. As the gas expands, it gives of latent heat of
evaporation cooling itself considerably. As the cool gas
circulates through tube 300, heat is transferred through
the walls of the tube to the user thus providing a cooling

effect.

The invention has described above with reference to one
embodiment. However, this is not to be construed as
limitative. For example, although the thermo couple and
temperature control circuit has been shown, this may be
omitted in order to reduce weight and cost, with the user
switching the device on and off as required. Furthermore,
although the power supply has been shown as two cylindrical
"pen lite" batteries, other power supplies may be used and,
in particular, button-shaped nickel cadmium or lithium

batteries may be used.

Al
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CLAIMS

Cooling apparatus comprising a portable reservoir for

containing a gas under pressure;

valve means for releasing the gas from the reservoir;

means for connection to a user or to an article of

clothing and connected to the valve means, for

conducting the released gas to a region to be cooled

thereby.

Apparatus as claimed in claim 1 wherein the reservoir

is for containing a liquified gas

Apparatus as claimed in claim 2 wherein when the

liquified gas is nitrogen.

Apparatus as claimed in any one of the preceding
claims wherein the conducting means is adapted to be

disposed in an article of clothing, footwear or head

gear.

Cooling apparatus as claimed in claim 4 wherein the

conducting means is formed from tubing.

Cooling apparatus as claimed in any one of the

proceeding claims wherein the valve means is

temperature controlled.
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11.

12.

Apparatus as claimed in claim 6 wherein the
temperature controlled valve means comprises a valve
member adapted to seat against an outlet of the
reservoir and a solenoid connected to a temperature
controller including a temperature sensor for
actuating the solenoid to open the valve once the
sensed temperature increases beyond a predetermined

threshold.

Apparatus as claimed in claim 7 wherein the valve is
closed once the temperature descends beyond a further

threshold lower then the predetermined threshold.

Apparatus as claimed in claim 7 or claim 8 wherein the

temperature sensor comprises a thermistor.

Apparatus as claimed in any of claims 7 to 9 wherein
the temperature sensor is disposed adjacent to the

conducting means.

Apparatus as claimed in any one of the preceding

claims wherein the apparatus is portable.

Apparatus as claimed in any one of the preceding
claims wherein the apparatus is disposed within an

article of footwear.
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13. Cooling apparatus substantially as hereinbefore

described with reference to the accompanying drawings.
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