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CHEST MOUNTED ARMORED MICROCLIMATE CONDITIOMED AIR DEVICE

BACKOROUNMD OF THE INVENTION
1.0 rield of the Invention
The present invention relates to providing an apparatus for
conditioned air and, more particularly, to a system that employs a

cooling apparatus that provides personal cooling and heating, while

at the same time provides ballistic protection for the user.

2.0 Description of the Prior Art

A person’s ability to accurately and repeatedly perform

assigned tasks is dependent, in part, on the temperature of the
environment in which the person is placed. If this environment can
be maintained at a relatively constant temperature, such as
achievable by heating and cooling apparatuses, the ability of a

person to perform the tasks increases.

A suitable environmeht is radically destroyed for persons
employed in combat conditions where the persons are subjected to
all-too-natural elements of weather, as well as dangerous
conditions. In anticipation of the need to wage combat in
inclement weather, all attempts are made to limit the éxposure with

the best possible garments so as to protect the arme@iEARED:EORrom
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the extremes of hot and cold. Prolonged unprotected exposure to

the elements markedly increases a fighting forces casualty rate,

' especially when those elements are at the extreme ends of the

environmental spectrum, wherein one may experience hot temperatures
during daytime operations Qith steep slides into low temperatures
at night. The human body does not function at peak efficiency
without some degree of protection against the environmental
extremes. Hot weather requires light arid types of materials with
footwear that is light and dries quickly. Cold weather operations
require heavy coats, jackets, parkas and boots or multiple layers
of a lighter-weight material. It is desired to provide one system
or garment donned by an individual that meets the demands of the

two different weather conditions.

In addition to extreme weather conditions, the armed forces
are subjected to battle field conditions including chemical and/or -
biological warfare threat. It is desired to provide a garment
donned by an individual that provides ballistic protection as well

as protecfion from chemical and biological warfare threats.
OBJECTS OF THE INVENTION
It is a primary object of the present invention to provide a

unit for conditioned air that can be used to provide personal

cooling and heating.
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It is a further object of the present invention to provide a
unit for cooling with a stream of fluid, such as air, that allows
for rembving heat from the body that is in a sealed garnent.

It is another object of the present invention to provide a
personal conditioned air apparatus that utilizes a cooling unit
that also provides ballistic protection.

SUMMARY OF THE INVENTION

The present invention is directed to a unit for cooling by the

utilization of a circulating stream of fluid, that is, air.

In one embodiment of the present inventlon, the unit comprises
a housing with four enclosed sidewalls, an enclosed bottom, and a
face with a covering of a material having an impact resistance
characteristic. The sidewalls include two oppositely disposed
sidewalls, one with an entrance opening and the other with an exit
opening. The entrance opening is capable of receiving a fluid
having a predetermined flow rate and the exit opening is capable of
passing the fluid out of the housing. The unit further comprises
a plurality of tubes arranged, in a side-by-side manner, within the
housing and containing a refrigerant therein. The housing is

filled with polystyrene.'
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In another embodiment, the unit is used as part of a personal
cooling apparatus that also comprises a garment, and a plurality of
fluid couplers. The garment has vents and is capable of being
donned ‘by a user. The garment, in one embodiment, completely
covers and encompasses the user except for the'head and the hands,
while in another embodiment the head may also be covered. The
persohal cooling apparatus further comprises a source having an
input, and an output. Thg plurality of fluid couplersvco-prises
first and second couplers each having an input and an output. The
first coupler having its input connected to the output of the
source of fluid and its output coupled to the entrance opening of
the unit. The second coupler has its input connected to the exit

opening of the unit and its output distributed within the garment.

These and other objects, features and advantages of the
invention, as well as the invention itself, will become better
understood by reference to the folloving descriptions when
considered in conjunction with the accompanying drawings, wherein
like reference nuﬁbers designate identical or corresponding parts

throughout and wherein:

Fig. 1 illustrates the cooling unit of the present invention.
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Fig. 2 also illustrates the cooling unit of Fig. 1, but is
arranged to illustrate the placement of the cooling tubes within
the housing of the cooling unit of Fig. 1.

Fig. 3 illustrates a personal cooling apparatus in accordance
with one embodiment of the present invention.

With reference to the drawings, Fig. 1 illustrates a.unit 10
for cooling with a stream of fluid such as air. The unit 10
comprises a housing 12 with four enclosed sidewalls 14, 16, 18 and
20, with sidewall 16 ﬁaving harness attachments iGA and 16B. The
housing 12 further comprises an enclosed bottom 22 (not fully
shown), and a face 24 comprised of a material having a high impact
resistant characteristic so as to provide ballistic protection. It
is preferred that the material be of Kevlar® or similar layered
carbon fiber product material with similar high impact
characteristic. It is further preferred that all of the housing
12, and including the tubes therein to be described, be composed of
this Kevlar® material having a high impact resistant

characteristic.

The face 24 has an outer surface which is convoluted and,

similarly, the enclosed bottom 22, the sidewalls 14, 18 and 20 (sée
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Fig. 2), are preferred to have a convoluted outer surface. The
convoluted surface of thc housing 12 provides more surface area for
heat dissipation during the cooling, as well as providing for an
angled surface that would present ballistic impact deflection of a

projectile.

The sidewalls 12, 14, 16 and 18 of the housing 12 preferably
have a length in the rango.fron about 12 inches to about 14 inches
and a height of about 1.5 inches. The bottom 22 has a length in
the range of about 12 incﬁes to about 14 inches and a width in the
range from about 12 inchés to about 14 inches. The face 24 also
has a length in the range from about 12 inches to about 14 inches

and a width in the range of about 12 to 14 inches.

The sidewalls 14 and 18 are oppositely disposed from each
other with sidewall 18 having an entrance opening 26 serving as an
input port and sidewall 14 having an exit opening 28 (not fully
shown) serving as an output port. The entrance opening 26 has a
fluid coupler 30 for receiving a fluid indicated by directional
arrow 32 and having a predetermined flow rate. The}fluid coupler
30 is preferably a thumbscrew coupling valve, known in the art.
The exit opening 28 has a fluid coupler 34 and passes the fluid out
of the housing as indicated by directional arrow 36. The unit 10
further comprises a plurality of tubes 38, ... 38, which may be
further described with reference to Fig. 2 that illustrates the

unit 10 of Fig. 1 but does so in a manner so as to expose and more

6
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clearly illustrate the plurality of tubes 38, ... 38,.

As seen in Fig. 2, the plurality of tubes 38, ... 38, are
situated in an inner housing 12A and interspersed from each other
by 1nterconnect1hg support tubes 12B and 12C. The interior spaces
of the inner housing 12A not occupied by the tubes 38, ... 38y are
filled with a polymer material 12D, such as polystyrene. The
plurality of tubes 38, ... 38y are arranged and interconnected in
a side-by-side manner within the inner housing 12A and contain a
refrigerant. As further seen in Fig. 2, the plurality of tubes 38,
38, are arranged in a side-by-side manner parallel to the
sidewall 14 having the exit opening 28 therein. As mentioned, each
of the tubes 38, ... 38y is preferably comprised of Kevlar® and

contains a refrigerant which preferably comprises Zeolite.

In operation, the fluid flow indicated by directional arrow 32
is air and is drawn from a blower (to be described with reference
to Fig. 3) so that the air flows across the tubes 38, ... 38,
contéining the Zeolite and, for the embodiment of Fig. 1, exits the
opening 34 indicated by directional arrow 36 and experiences a
temperature décrease in the range from about 4°F to about 6°F. In
operation, the unit 10 provides for cdolinq by filling the
internally mounted tubes 38, ;.. 38y with the refrigerant Zeolite
and drawing the air across the tubes 38, ... 38,. The unit 10 finds
many applications and, one such application may be further

described with reference to Fig. 3.
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Fig. 3 illustrates a personal cooling apparatus 38 comprising
a garment 40 which is donned by a user. The garment 40 may be an
anti-exposure dry suit or Chem/Bio HAIL/SS assemblies, both known
in the art. The garment 40 has a neck region 42 and cuff regions
44, each comprising a complementary region 42A and 44A
respectively, comprised of synthetic rubber, such as buytl, and
serving as a neck seal 42A and a cuff seal 44A respectively. The
garment 40 furtﬁer has vents 46 to allow air (shown by directional
arrows 46A) to escape and are preferably located near the cuff
regions 44. The unit 10 has neﬁns, such as shoulder straps 48, so
that unit 10 may be arranged at the chest region of the user of the
garment 40 by means of harness attachments 16A and 16B shown in
Fig. 1. Because the unit 10 is preferably comprised of a high
impact resistant material, such as Kevlar®, the unit 10 provides
ballistic protection at ﬁhe chest region of the user donning the
personal conditioned air apparatus 38. The personal conditioned

air apparatus 38 further comprises a source of fluid 50.

The source 50 of fluid has an input 52 that draws air (shown
by directional arrow 52A) into source 50, and an output 54. The
personal conditioned air apparatus employs fluid couplers 58 and 60
each having an input and an output, wherein the first coupler 58

has its input coupled to the output 54 of the source supply 50.

. The first coupler 58 supplies air to unit 10. The second coupler

60 has its input connected to the exit opening 28 of unit 10, more

particularly to coupler 34, and its output is distributed
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throughout the garment 50 by means of branches 60A, 60B, soé, 60D
and 60E of coupler 60.

The personal conditioned air apparatus 38 provides cooling for
areas of the body of the user, includihg the head of the user
wearing enclosed head gear known in the art, having temperatures
that are higher than other areas of the body. The cooling is
provided by way of brancheq 60A, 60B, 60C, 60D and 60E, as shown in

Pig. 3.

- In operation, the embodiment is rendered operable by
connecting all of the previously described fluid couplers and
providing and activatinq a blower system serving as the source 50
of fluid, such as a blower which may be an ARS blower used in the
U.S. Navy or a similar blower that utilizes a 9-12 volt excitation
and draws an average of about 2~3 amps. It is preferred that the
source of fluid 50 be portable and carried by the user of the

personal cooling apparatus 38.

The energization of the source 50 provides cool air which is
drawn through the system into the uniﬁ 10 and across the internally
filled tubes 38, ... 38, of Zeolite and out of the exit opening of
unit 10. The unit 10 provides for cooling by means of the
substance sealed within the tubes 38, ... 38y which cools and serves
to cool the person that has donned the garment 38. A by-product of

the Zeolite process is heat that would be dissipated through the
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convolutions in the outer -case. That heat energy could be
harnessed and used by disconnecting trdl the cooling hos§ and
enclosing the device by means of a jacket or similar type of
clothing. Hence, a reverse-cycle of capturing rather than

dissipating heat.

It should now be appreciated that the practice of the present
invention provides for a cqnditioned air apparatus for cooling and
heating the user of the personal conditioning air apparatus of the
present invention. Further, it should be appreciated that because
the unit 10 is comprised of a high impact resisting characteristic
the unit 10 provides for ballistic protection for the chest region

where the device 10 is mounted.

Although the present invention has described a system
primarily intended for military personnel, it should be appreciated
that the practice of the present invention provides for means for
cooling and heating a user so as to accommodate extreme climatic

regions of the world.

It is understood that the invention is not limited to the

. &
specific embodiments herein illustrated and described but may be
otherwise without departing in the spirit and scope of the

invention.

10
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What I claim is:
1. A unit for cooling and heating with a circulating stream
of fluid by means of evaporation; '

a housing with four enclosed side walls, an enclosed
bottom, and a face comprised of a material having an impact
resistance characteristic ’ said side walls including two op;;ositely
disposed side walls one with an entrance opening and the other with
an exit opening, said entrance opening capable of receiving a fluid
having a predetermined flow rate and said exit opening capable of
passing said fluid out of said housing, said housing containing a
polymer material; and

a plurality of tubes arranged in a side-by-side manner

within said housing and containing a refrigerant.

2. The unit for cooling and heating according to claim 1,
wherein at least one of the sides of said housing has an outer
surface which is convoluted and wherein said face of said housing

has a convbluted surface.

3. The unit for cooling and heating according to claim 1,

wherein said refrigerant comprises Zeolite.

4. The unit for cooling and heating according to claim 3,

wherein said side walls of said housing have a length in the range

11
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from about 12 inches to about 14 inches and a height of about 1.5
inches, said bottom has a length in the range from about 12 inches
to about 14 inches and a width in the range from about 12 inchgs to
about 14 inches, and said face has a length in the range from about
12 inches to about 14 inches and a width in the range from about 12
inches to about 14 inches.

5. The unit for coo}ing and heating according to claim 1,
wherein said fluid is air and wherein said entrance opening has
means for being fluidly coupled to an output of a blower and said
exit opening has means for being fluidly coupled to an input of
said blower so that air flows across said plurality of tube within

said housing.

6. The unit for cooling and heating according to claim 5,
wherein said plurality of tubes are arranged in a side-by-side
manner parallel to said side wall having said entrance opening and
wherein said fluid that flows across said tubes containing saiaqd
Zeolite and exits said exit opening experiences at temperature

decreases in the range from about 4°F to about 6°F.

~ 7. The unit for cooling and heating according to claim 1,
wherein said material having impact resistance is Kevlar® and,
wherein said polymer material is polystyrene.

8. The unit for cooling and heating according to claim 1,

12
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wherein said housing and said tubes comprises a material having an

impact resistance characteristic.

9. The unit for cooling and heating according to claim 8,

wherein said material having impact resistance is Kevlare.

10. A personal conditioned air apparatus comprising:

(a) a garment tgaving at least one vent opening and
capable of being donned by a user, said garment covering saia user;

(b) a source of fluid having an input, an.output and a
return line; .

(c) a plurality of fluid couplers comprising fifst and
second couplers each having an input and an output; and

(d) a cooling and heating unit comprising;

(1) a housing with four endlosed side walls, an
enclosed bottom, and a face comprised of a material having an
impact resistance characteristic, said side walls including two
oppositely disposed side walls one with an entrance opening and the
other with an exit opening, said entrance opening having means for
fluidly coupling to said output of said first coupler and receiving
a fluid having a ﬁredetermined flow rate and said exit opening
passing said fluid out of said housing and having means for fluidly
coupling to said input of said second coupler having its output
distribution within said garment; and

(ii) a plurality of tubes arranged in a side-by-side

manner within said housing and containing a refrigerant.

13




1 11. The personal conditioned air apparatus according to claim
2 10, wherein said user has a body with areas having tenperatu;es
3 higher than other body areas and wherein said second fluid coupler
4 comprising a plurality of output branches each directed onto a

S respective area having a higher temperature thereat.

1 12. The personal conditioned air apparatus according to claim
2 10, wherein said garment has neck regions and arms each having a
3 cuff region, said neck and cuff regions each comprising a
4 complementary region thereof comprising synthetic rubber.

1 13. The personal conditioned air apparatus according to claim
2 10, wherein said user has a body with a chest and wherein, said
3 personal conditioned air apparatus further comprises means for

4 locating said housing at said chest.

1 14. The personal conditioned air apparatus according to claim
2 13, wherein said housing and said tube comprise a material having
3 an impact resistance characteristic.

1 15. The personal conditioned air apparatus according to claim
2 14, wherein said material having impact resistance is Kevlare.

1 ' 16. The personal conditioned air apparatus according to claim
2 10, wherein said side walls of said housing have a length in the

3 range from about 12 inches to about 14 inches and a height of about

14

e
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1.5 inches, said bottom has a length in the range from about 12
inches to about 14 inches and a width in the range from about 12
inches to about 14 1nches,_and said face has a length in the range
from about 12 inches to about 14 inches and a width in the range

from about 12 inches to about 14 inches.

17. The personal conditioned air apparatus according to claim

10, wherein said fluid is air.

18. The personal conditioned air apparatus according to claim
10, wherein at least one of the sides of said housing has an outer
surface which is convoluted and wherein said face of said housing

has a convoluted surface.

19. The personal conditioned air apparatus according to claim

10, wherein said refrigerant comprises Zeolite.

20. A method for cooling and heating a personai apparatus

comprising the steps of: |

(a) providing a garment having a vent opening and capable
of being donned by a user, said garment covering said user;

(b) providing a source of fluid having an input and an
output; |

(c) providing first and second fluid couplers each having
an inéut and an output;

(d) providing a conditioned air unit comprising;

15




(1) a housing having means for being located within
said garment and having four enclosed side valls, an enclosed
bottom, and a face comprised of a material having an impact
resistance characteristic, said side walls including two oppositely
disposed side walls one with an entrance opening and the other with
an exit opening, said entrance opening having means for fluidly
coupling‘to said output of said first fluid coupler and receiving
a fluid having a predetermined flow rate and said exit opening
passing said fluid out of said housing and having means for fluidly
coupling to said input of said second fluid coupler having its
output distributed throughout said g#rnent; and

(ii) a plurality of tubes arranged in a side-by-side
manner within said housing and containing a refrigerant.

(e) positioning said housing at said chest of said user;

(f) fluidly coupling said entrance opening of said
housing to said input of said first coupler and said exit opening
of said'housing to sgid input of said second coupler; and

(g) activating said source of fluid so that said fluid

flows over said tubes.

21. The method for cooling and heating a personal apparatus
according to claim 20, wherein said user has a body with areas
having temperatures and higher than other'body areas and wherein
said step of providing said second fluid coupler further comprise
providing branches directed onto a respective'area having a higher

body temperature thereat.

16
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1 22. The method for cooling and heating a personal apparatus
2 according to claim 20, wherein the step of providing said garment
3 further comprises providing a garment having neck regions and arms
4 each having a cuff region, said neék and cqtf regions each
5 comprising a complementary region thereof comprising synthetic
6 rubber.

1 , 23. The method for cooling and heating a personal .apparatus
2 according to claim 20, wherein said step of providing a housing
3 further comprises providing a housing and tubes whose material has

4 an impact resistance characteristic.

1 24. The method for cooling and heating a personal apparatus
2 according to claim 23, wherein said material having impact
3 resistance is Kevlare,

1 25. The method for cooling and heating a personal apparatus
2 according to claim 20, wherein said provided housing has side walls

3 having a length in the range from about 12 inches to about 14
4 inches and a height of about 1.5 inches, said bottom has a length

5 in the range from about 12 inches to about 14 inches and a width in

6 the range from about 12 inches to about 14 inches, and said face

7 has a length in the range from about 12 inches to about 14 inches

8 and a width in the range from about 12 inches to about 14 inches.
17
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26. The method for cooling and heating the personal apparatus
according to claim 20, wherein said provided fluid is air.

27. The method for cooling and heating a housing according to
claim 20, wherein said refrigerant comprises Zeolite and wherein at
least one said side of said provided housing haé an outer surface
which is convoluted and wherein said face of said housing has a
convoluted surface for dissipating heat that is a by-product of the

Zeolite cooling process.

18




ABSTRACT OF THE DISCLOSURE

A cooling and heating device that may be used in conjunction
with a personal air conditioned apparatus is disclosed. The |
cooling and heating device not only cools the user of the personal
conditioned air apparatus, but provides for heating a user by
harnessing the by—pr@uct of thé cooling process, as well as
provides ballistic protection for the person using the personal

conditioned air apparatus.
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