
Jan. 3, 1961 

Filed Nov. 5, 1957 

J. H. BONIN 

HEAT PROTECTIVE OUTFIT 

-z-zv AAZ7/V//V 
BY 

2,966,684 

3. Sheets-Sheet 

INVENTOR. 

  



2,966,684 Jan. 3, 1961 J. H. BONIN 
HEAT PROTECTIVE OUTFIT 

3. Sheets-Sheet 2 Filed Nov. 5, 1957 

INVENTOR. 

277A/V AZAZ7/V/V 
BY 

6.24.4.4.77%. R. n 2 

  



Jan. 3, 1961 J. H. BONN 2,966,684 
HEAT PROTECTIVE OUTFIT 

Filed Nov. 5, 1957 3. Sheets-Sheet 3 
30 

E s 

E N i 
t KYassassif SaxSASessN s Siš:Essies, 

S 
NS 
S. IZZ 

Paar 3.222 
2.222 

7 S-2S 

INVENTOR. 
Aza7 - 4 , 7.7/V AZ 427/V//V 

BY 

h. & 4.4. , 7.4%-4 + p n 2 

  

  

  

  

  

  



& 

2,966,684 
Patented Jan. 3, 1961 United States Patent Office 

2,966,684 
HEAT PROTECTIVE OUTFIT 

John H. Bonin, Chicago, Ill., assignor to the United States 
of America as represented by the Secretary of the 
Army 

Filed Nov. 5, 1957, Ser. No. 694,691 
14 Claims. (C. 2-81) 

This invention relates to a protective outfit for use in 
areas of high temperatures and in particular to an air 
cooling and conditioning outfit. 

It is an object of this invention to provide a protective 
outfit to be worn by a person exposed to high tempera 
tures. 

Another object of this invention is to provide a protec 
tive outfit which not only insulates the wearer from high 
temperatures but also cools and conditions the body of 
the wearer. 

It is also an object of this invention to provide an air 
cooling and conditioning system to be worn under an 
insulating unit. 

Other objects and advantages will be readily apparent 
from the following description: 

In general, the protective outfit is comprised of a tubul 
lar air cooling and conditioning system which is worn 
under an insulating unit. Air under pressure is fed into 
the tubular system, thereby continuously removing the 
heat which is not eliminated by the insulating unit. Holes 
in the air distributing system bleed a portion of the air 
onto the body of the wearer so that a conditioning as well 
as cooling system is provided. This air picks up the 
perspiration from the body and is vented to the atmos 
phere along with the cooling air through openings in the 
insulated unit. Boots and mittens form a part of the out 
fit and have provisions for connecting to the air cooling 
and conditioning system. A helmet having a similar cool 
ing and conditioning system protects the face of the 
wearer from the high temperatures. 

In the drawings: 
Fig. 1 is a cut away front view of the outfit showing 

the entire outfit with a cut away portion showing the 
tubular cooling and conditioning unit. 

Fig. 2 is a back view of the tubular unit showing the 
main distribution line and connecting cooling passages. 

Fig. 3 is a sectional view taken along line II-III 
of Fig. 1. 

Fig. 4 is a sectional view taken along line IV-V of 
Fig. 1. 

Fig. 5 is an exploded view of the mitten assembly. 
Fig. 6 is a sectional view taken along line VI-VI of 

Fig. 1. 
Fig. 7 is a sectional view of the helmet taken along 

line VII-VII of Fig. 8. 
Fig. 8 is a sectional view taken along line VIII-VII 

of Fig. 7. 
Fig. 9 is a view of the boot assembly. 
Figure 10 is an enlarged fragmentary view showing in 

detail the connection of the mitten assembly and the cool 
ing and conditioning unit. 

Referring to Figs. 1 and 2 the heat protective outfit 10 
comprises an insulating suit or coverall 12 with a helmet 
A4, boot assembly 16, and mitten assembly 8. A tubular 
cooling and conditioning unit 20 is worn under the in 
sulating suit 12. 
The insulating coverall 12 is composed of a glass cloth 

lined quilt 13 insulation, such as a felted fiber glass in 
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2 
sulating material, covered by aluminized herringbone as 
bestos cloth. It is in a conventional coverall form having 
a zipper fastener 22. As seen in Fig. 4 a plurality of vent. 
holes 24 in the quilt to provide an exit for the air are 
covered by respective flaps 26 constituting a plurality of 
valves to prevent entrance of the heat into the quilt but 
operatively permitting exit therefrom of air under pres 
sure through the vent holes. 
The cooling and conditioning unit 20 is made of tubu 

lar passages formed by polyvinyl plastic. As seen in Fig. 
2, a plurality of distributing passages 28 branch off from 
a main feeder line 30 having an air inlet 32. The main 
feeder line 30 runs along the back of the Wearer and ex 
tends the length of the arms and legs. Non-collapsible, 
highly flexible high pressure hose 34 is placed in this 
feeder line to prevent collapsing of the plastic line. This. 
hose is connected to an air source (not shown). The 
ends of the main feeder line at the hands and feet have 
T connections 36 and 38 respectively, to which the boot 
assembly 16 and mitten assembly 8 are connected, as 
will be explained below. 
The tubular passages 28 branch off from opposite sides 

of the feeder line 30 and encircle the portion of the body 
to be cooled as shown in Figs. 3 and 4, thus providing a 
"doughnut-shaped' channel arrangement. Exist holes. 37 
are provided near the ends of each individual tube 28 so 
that the air can be vented through holes 24 in coverall 12. 
In this way the "doughnut-shaped' channels obtain air 
from the feeder, and discharge it after travel half-way 
around the cooled portion. The opposite ends of tubes 
28 are joined together by plastic strips 40 to keep the 
tubes in position. The channels 28 are graded in size so 
as to conform to the contour of the body. A sliding 
fastener 42 is used to join the trunk encircling portion. 

Air is bled off from holes 44 in hose 34 and feeder line 
30 to provide a cooling and conditioning air system which 
removes perspiration from the body of the wearer. From 
these holes the cool air can circulate over the body, 
picking up moisture and then can exit through vent holes 
24 along with the heated air after cooling. In this way a 
continuous circulating layer of air passes over the body 
thereby controlling the humidity between the wearer and 
the unit proper. 

Referring to Fig. 5, the detachable mitten assembly 
18, is built along the same principle as the aforemen 
tioned portion of the outfit. A plastic cooling and con 
ditioning air component 50 is connected to one end of 
the T connection 36. This component 50 lies alongside 
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the hand of the wearer and has openings which allow 
the air to circulate over the hand. Over component 50 
is a plastic glove 52 which separates the cooling and con 
ditioning component 50 and the air cooling and condi 
tioning system defined by main conduit 58 and tubular 
projections 60. Over the glove 52 is a tubular plastic 
member 54 having a conduit 56 for connection to the 
other end of T connection 36. Air component 50 and 
tube 56 may be secured to T connection 36 in any con 
ventional manner. For example, as shown in Figure 10, 
one end of tube 56 may be press fitted into the opening 
at one end of a flexible hose section 45 in fluid com 
munication therewith and taped thereto as at 46 to pre 
vent air leakage and to secure hose 46 and tube 56 in 
position. The other end of hose 45 is securely fitted to 
T connection 36 in fluid communication therewith. Simi 
larly, one end of a flexible hose section 45 may be in 
serted into the opening 51 (Figure 5) of air component 
50 and taped thereto as at 46 to prevent air leakage dur 
ing use of the outfit. The other end of tube section 45 
is securely fitted in fluid communication with the other 
end of T connection 45. Similarly, connections between 
conduits 90 and 94 of boot assembly 16 and conduits 38 
can be made utilizing flexible hose sections. Helmet as 
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sembly 14 may also be connected to a T connection in 
main line 30. 
A circular main conduit 58 communicates with con 

duit 56 and acts as a feeder line for tubular projections 
60 through which cooling air passes. The projections 60 
have air exit holes 62. The air then exits through vent 
openings (not shown) at the ends of the exterior mitten 
64. These vent openings are the same as vents 24. At 
tached to glove 52 is strip 53 which serves to hold pro 
jections 60 in position as shown in Fig. 6 which shows 
adjacent 50 cross sections of the wearer's fingers 57. 
The entire mitten assembly 18 can be removably attached 
to the suit 2 or merely pulled over the end of the sleeve 
of suit 2. 

Referring to Figs. 7 and 8, helmet 14 has three coaxial 
cylinders 67, 69 and 71 of sheet aluminum forming an 
insulation chamber 68, a cooling chamber 70 and a 
central opening 72 into which the head of the Wearer is 
inserted. The insulating chamber 68 and cooling cham 
ber 70 are filed with an insulating material Such as 
Fiberglas. A tubular air conduit 74 leads air to the cool 
ing chamber through holes 76. The air then fioWs 
through chamber 70 and exits through vent 78 in the top 
of the helmet. A tubular air conduit 80 leads air into 
the central chamber through holes 82. The air then cir 
culates over the head of the wearer and also exits through 
vent 78. Inlet connections 84 and 86 on air conduits 74 
and 80 respectively can be joined to an independent air 
source or if desired can be connected to a T connection 
(not shown) at the neck of main feeder line 30. At eye 
level a window 88 is provided. Preferably, this window 
is composed of three layers: the exterior member of 
Pyrex glass, the intermediate of metallized plastic and 
the innermost of Wycor glass. 
The boot assembly 16 is shown in Fig. 9. A cooling 

and conditioning air conduit 90 lies inside a plastic boot 
92 which acts as a separating element between conduit 
90 and a cooling and conditioning air conduit 94 which 
lies over the boot 92 and is connected to metallic inlet 
95 which leads to the sole of the boot. The air conduits 
are connected to main line 30 through a T connection 38. 
The sole of the boot assembly 16 has an asbestos belting 
layer 96 lying on an aluminum member 98 which forms 
passages 99 through which cooling air from inlet 94 
passes. The lower part of the sole has three layers of 
asbestos belting 100. An overall asbestos boot i01. 
covers the unit and overlaps the coverall 12. 

In wearing the outfit, a light cotton overal (not 
shown) is preferably worn over the body to prevent di 
rect contact of the plastic with the body of the wearer. 
The cotton coverall does not appreciably affect the cool 
ing and conditioning system and provides added comfort 
to the wearer. The air requirements are approximately 
200-300 cubic feet per minute of air at 90 F. and 80% 
relative humidity. This maintains an ambient tempera 
ture of 85 F. with a 70% humidity around the wearer 
when exposed to temperatures up to 400' F. 
Many modifications and variations of the present in 

vention are apparent in view of the teachings herein, with 
out departing from the spirit and scope of the appended 
claims. 

I claim: 
1. A heat protective outfit for conditioning the body of 

a Wearer comprising: an outer insulating garment having 
vent holes therein; an inner air cooling and conditioning 
unit adapted to substantially encircle the entire body of 
a wearer including a first direct cooling and conditioning 
air flow system adapted for connection to an air source 
and having a plurality of vent holes therein positioned 
for directing air against the body of a wearer, and a 
Second indirect cooling and conditioning air flow system 
comprising a plurality of closed tubular channels adapted 
to encircle the body of a wearer and in fluid communi 
cation with said first direct system, said channels having 

O 

5 

20 

30 

35 

40 

45 

50 

55 

60 

65 

O 

4. 
positioned therein for directing air away from the body 
of a wearer; a helmet for covering the head of a Wearer; 
a boot assembly for covering the feet of a Wearer; a 
mitten assembly for covering the hands of a wearer; and 
means connecting said helmet, boot and mitten assemblies 
to said inner cooling and conditioning unit so as to cool 
and condition the head, hands and feet of a Wearer. 

2. A heat protective outfit for conditioning the entire 
body of a wearer comprising: an outer insulating gar 
ment having a plurality of valves associated therewith 
normaliy closing a plurality of vent openings in said 
garment and being movably responsive to pressure within 
said garment for opening; an inner air cooling and con 
ditioning unit adapted to substantially encircle the body 
of a wearer, said unit including a first direct cooling and 
conditioning air flow system extending longitudinally of 
the trunk, arms and legs of a wearer and adapted to be 
connected to an air source, said first direct air flow Sys 
tem having a plurality of vent holes positioned therein 
for directing air flow against the body of a wearer, and 
a second indirect cooling and conditioning air flow System 
comprising a plurality of channels, each closed at one 
end thereof and in fluid communication with Said first 
direct air flow system, pairs of said channels extending 
from each side of said first direct air flow system adapt: 
ed to encircle the body of a wearer, vent holes positioned 
in said channels adjacent the closed ends thereof for 
directing air flow away from the body of a wearer, where 
by a portion of air from said air source flowing through 
said cooling and conditioning unit to said garment open 
ings is bled through said first system vent holes directly 
against the body of a wearer for cooling thereof and 
the remainder of said air flow from said first direct air 
flow system through said second indirect air fow System 
to said second indirect air flow system vent holes for 
indirect cooling of the body of a wearer, said direct cool 
ing air and said indirect cooling air reuniting in the 
space defined by the outer insulating garment and the 
body of a wearer for venting through said garment vent 
openings; a helmet assembly for covering the head of a 
wearer; a boot assembly for covering the feet of a wearer; 
a mitten assembly for covering the hands of a wearer; 
and means connecting said helmet, boot and mitten as 
semblies to said inner cooling and conditioning unit so 
as to cool and condition the head, hands and feet of a 
We3.c. 

3. A body enclosing heat protective unit comprising: 
a cooling and conditioning unit including a first direct 
cooling and conditioning air flow system extending lon 
gitudinally of the trunk, arms and legs of a Wearer and 
adapted to be connected to an air source, said first 
system having a plurality of vent holes positioned there 
in for directing air flow against the body of a Wearer, 
and a second indirect cooling and conditioning air fioW 
system comprising a plurality of channels, each closed 
at one end thereof and in fluid communication with said 
first system, pairs of said channels extending from each 
side of said first system adapted to encircle the body of 
a wearer, vent holes positioned in said channels adjacent 
the closed ends thereof for directing air flow away from 
the body of a wearer, whereby a portion of air from 
said air source in flowing through said cooling and con 
ditioning unit is bied through said first system vent holes 
directly against the body of a wearer for cooling and 
conditioning thereof and the remainder of said air in 
flowing from said first direct system through said Second 
indirect system to said second indirect system vent holes 
indirectly cools and conditions the body of a wearer. 

4. A heat protective outfit as defined in claim 2 in 
which said helmet assembly comprises a first cylindrical 
member providing a central chamber for inclosing the 
head of a wearer; a second cylindrical member coaxial 
with said first member and defining a first annular space 
therebetween; a third cylindrical member coaxial with 

a plurality of vent holes adjacent the closed ends thereof 5 said second member and defining a second annular space 
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therebetween; insulating material in said first and second 
annular spaces, a cooling and conditioning unit adapted 
to be connected to an air source including a direct first 
cooling and conditioning air flow system extending 
through said cylindrical members into said central cham 
ber for encircling the head of a wearer, said system 
having vent holes therein opening into said central cham 
ber positioned to direct air flow against the head of a 
wearer, and an indirect second cooling and conditioning 
system extending through said third and second cylindri 
cal members into said first annular space and encircling 
said first cylindrical member, said second system having 
a plurality of vent holes therein opening into said first 
annular space and means for venting said first and second 
systems through said third cylindrical member. 

5. A heat protective outfit as defined in claim 4 in 
which said first cooling and conditioning air flow system 
includes a conduit leading to within said first cylindrical 
member, and said second cooling and conditioning air 
flow system includes a second conduit leading to within 
said first annular space, said conduits being adapted for 
connection to said air source. 

6. A heat protective assembly as defined in claim 2 in 
which said boot assembly comprises a sole portion for 
providing support for the foot of a wearer, a cooling 
and conditioning unit adapted for connection to an air 
Source including a first direct cooling and conditioning 
air flow system lying adjacent the foot of a wearer and 
having vent holes therein for directing air flow against 
the foot of a wearer, a separating member between said 
first fluid flow system and a second indirect cooling and 
conditioning air flow system having vent holes therein 
for indirectly cooling and conditioning the foot of a 
Weate 

7. A heat protective outfit as defined in claim 2 in 
which said insulating garment comprises a coverall cov 
ering the torso, arms, and legs of said wearer; said 
coverall being formed of a glass cloth-lined quilt of 
insulating material. 

8. A heat protective outfit as defined in claim 7 in 
which said coverall has an outer lining of aluminized 
cloth. 

9. A heat protective outfit as defined in claim 4 and 
further comprising a top member covering said cylindri 
cal members, said top member having an opening through 
which said air can be vented to the atmosphere. 
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10. A heat protective outfit as defined in claim 6 in 

which said sole portion comprises an asbestos layer lying 
adjacent the sole of said foot of said wearer, a second 
asbestos layer, a metallic member between said asbestos 
layers, said metallic member having passages for circu 
lating said cooling air and providing a firm support for 
said foot of said wearer. 

11. A heat protective outfit as defined in claim 6 in 
which said separating member comprises a plastic boot. 

12. A heat protective outfit as defined in claim 2 in 
which said mitten assembly comprises an air ventilating 
conduit lying adjacent the hand of said Wearer, an air 
cooling member, a glove separating said air cooling mem 
ber from said ventilating conduit, means connecting said 
conduit and said member to an air source, and an asbestos 
mitten covering said conduit, said member and said glove. 

13. A heat protective outfit as defined in claim 12 in 
which said cooling member comprises a circular tubular 
conduit connected to said air source, a plurality of tubular 
projections on said circular conduit, said projections com 
municating with said circular conduit and having openings 
though which said cooling air can exit. 

14. A heat protective outfit as defined in claim 13 and 
further comprising a strip on said glove, said strip having 
openings through which said projections pass so as to hold 
said projections in position. 
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