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The present invention relates to protective garments 
and more particularly to a protective garment by which 
the comfort of the wearer may be controlled in accordance 
with environmental conditions. 
The garment construction of this invention provides a 

unitary cover for the arms, legs and torso of the wearer. 
The head and feet extremities may be covered, if de 
sired, by a helmet and foot portions attachable to and 
detachable from the unitary cover. Basically, the garment 
of this invention is formed on an assembly of an inner 
layer of resilient material and a reinforcing layer of 
pliant fabric which is laminated to the inner resilient layer. 
The resilient layer is provided with transversely spaced 
and continuous ?uid distribution grooves and certain of 
these grooves extend longitudinally of the arms between 
the wrist and neck or shoulder area while others extend 
longitudinally of the legs and torso between the ankle 
and the neck or shoulder area. The grooves provide open 
?uid paths which communicate directly with those body 
areas of the person wearing the garment and function 
to distribute ?uid to the body area. Cooperative ?uid 
supply ducts are formed on or in the garment outwardly 
of the grooves and these ducts preferably extend between 
the wrist and ankle areas along either side of the gar 
ment. The grooves and the ducts are manifolded at suit 
ably located zones preferably at the wrists and ankles in 
order to control the temperature of substantially the entire 
body of the wearer of the suit or garment. 
The above generally described structure provides an 

arrangement for supplying ?uid of desired characteristics 
to the exterior ducts for passage into the grooves so that 
the body of a person wearing the garment may be cooled 
or heated as desired by means of air, gas or liquid. It is 
an essential feature of the invention that the manifolds 
for the grooves and ducts be ring like or continuous in 
order that ?uid supplied by the ducts or passageways 
will be distributed by all of the grooves simultaneously. 
The garment of the present invention is suitable for use 

under high or low temperature conditions where it is 
necessary to extract heat from the garment or to prevent 
the loss of heat from the garment. Also, the garment 
has utility under conditions where the wearer is subjected 
to dusty or to poisonous environment since such contamin 
ants may be readily removed by the ?uid circulation 
through the garment. 

It is an object of the present invention to provide a 
garment which protects an operator against the surround 
ing conditions and by which the wearer may be cooled or 
heated by a continuously moving stream of ?uid. 
Another object is to provide an improved protective 

garment which may be worn continuously for long pe 
riods in an extremely uncomfortable environment without 
discom?ture to the wearer. 

Other objects will become apparent from the following 
description of a preferred embodiment of the invention 
which is illustrated in the accompanying drawings therein: 
FIGURE 1 is a pictorial representation of the garment 

of the invention in use. 
FIGURE 2 is an enlarged detail view of FIGURE 1 

taken on the area indicated at FIGURE 3. 
FIGURE 3 is a sectional view taken on the line 3-3 

of FIGURE 2. 
In FIGURE 1, the garment is indicated at 10 and 

will snugly enclose the body of the wearer. In FIGURES 
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2 and 3, the inner resilient layer is indicated at 12 while 
the reinforcing pliant layer is indicated at 14. In FIG 
URES 2 and 3 an exterior layer is indicated at 16 but 
this layer is optional and if used will preferably be formed 
of the same material as the inner layer 12. A closed cell 
sponge rubber has proved quite satisfactory for the inner 
layer 12, while a pliant fabric of the two-way stretch type 
has been found satisfactory for the layer 14, particularly, 
when used with the sponge rubber resilient layer. The 
layers 12 and 14 will be formed into a laminate in any 
desired manner and when so formed, the pliant layer 14 
functions to prevent tearing of the ?uid distribution ‘ 
grooves provided in the inner layer. 
The ?uid distribution grooves are shown in broken 

lines indicated at 18 in FIGURE 1 and only portions of 
the grooves are shown in connection with the legs, torso 
and arms in the interest of clarity. It will be understood, 
of course, that the grooves will extend over substantially 
the entire area of the inner layer 12 in order to attain the 
ultimate comfort. The ?uid supply ducts 20 are shown 
in full lines, since for the purpose of explaining the in 
vention they are provided on the exterior surface of the 
garment. As shown in FIGURES 2 and 3, the ducts 20 
may be formed of separate strips of a ?uid sealing mate 
rial and are applied to the garment in fluid sealing relation 
and in a pattern generally like that shown in FIGURE 1. 
Also, in FIGURE 1, manifolds indicated at 22 in con 
nection with the wrist zones and at 24 in connection with 
the ankle zones are shown and are ring like or continuous 
passageways. From the detail showing in FIGURE 2, it 
Will be understood that these manifolds or passageways 
communicate with all the distribution grooves 18 and also 
with the ducts 24} so that ?uid supplied to the ducts 20 
will be distributed by the grooves 18 directly to the body 
of the garment wearer. In FIGURE 2 an aperture 26 is 
formed in the outer ply 16 to provide communication be 
tween the duct 20 and manifold or passageway 22. In 
FIGURE 1 the ducts 20 are located at either side of the 
suit and a connecting duct 28 permits ?uid to be sup 
plied by means of a single ?uid inlet indicated at 28. 
With the above described arrangement, ?uid admitted 

at 28 will be fed to the grooves 18 by the manifolds or 
passageways 22 at the wrists and the manifolds or passage 
ways 24 at the ankles and will then ?ow to a zone of 
release which may conveniently be at the neck area 30. 
To this end and in order to prevent short circuiting of 
the ?uid at the wrist and ankle zones, suitable precau 
tion will be taken such as, a pressure barrier or valve 
means to prevent ?uid escape at these areas or to direct 
the ?uid into the grooves 18. 

It will be understood, although not shown, that within 
the purview of this invention, the head and foot extrem~ 
ities of FIGURE 1 can be suitably covered and tempera 
tures controlled and that valve controls may be suitably 
arranged at these extremities to insure the proper ?uid 
?ow. It will also be understood that, although the zone of 
?uid release is preferred at the neck area as in the above 
description, the ?uid may be released at other areas as, 
for example, by the provision of outlet manifolds at the 
chest or knees, depending upon the body areas it is 
desired to control. 

I claim: 
1. A body protective garment formed of a unitary struc 

ture having arms, legs and torso portions and shaped to 
snugly enclose the arms, legs and torso comprising, 

(a) an inner resilient ?uid impervious layer of mate 
rial having an outer layer of pliant reinforcing mate 
rial laminated thereto, 

(b) a plurality of ?uid distribution grooves formed in 
said inner layer, 

(c) said grooves extending longitudinally of the arms, 
legs and torso portions and spaced thereabout, 
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(d) ?uid supply duct means spaced from the grooves, 
(c) said ?uid supply duct means extending longitudi 

nally of the tarso portion and also extending longi 
tudinally along at least portions of the arms and the 
legs, 

(f) each arm portion and each leg portion of the gar 
ment having a ring-like continuous passageway com 
municating between the ?uid supply duct means and 
the distribution grooves and 

(g) means for supplying ?uid to the ?uid supply duct 
means for passage through the distribution grooves 
for controlling the temperature of the body. 

2. A body protective garment formed of a unitary struc 
ture having arms, legs and torso portions and shaped 
to snugly enclose the arms, legs and torso comprising, 

(a) an inner resilient ?uid impervious layer of mate 
rial having an outer layer of pliant reinforcing mate 
rial laminated thereto, 

(b) a plurality of ?uid distribution grooves formed in 
said inner layer, 

(c) certain of said grooves extending longitudinally of 
and spaced about each arm portion and certain others 
of said grooves extending longitudinally of and 
spaced about the legs and torso portions, 

(d) .a ?rst continuous ?uid supply duct and a second 
continuous ?uid supply duct spaced from the grooves, 

(e) said ?rst duct extending longitudinally of the torso 
portion and at least a portion of the arm and leg 
portions at one side of the garment and said second 
duct extending longitudinally of the torso portion 
and at least a portion of arm and the leg portions at 
the other side of the garment, ‘ 

(f) each arm portion and each leg portion of the gar 
ment having a ring-like continuous passageway com 
municating between the supply ducts and the distribu 
tion grooves and 

(g) means for supplying ?uid to the ducts for passage 
through the distribution grooves for controlling the 
temperature of the body. 

3. A body protective garment formed of a unitary 
structure having arms, legs and torso portions and shaped 
to snugly enclose the arms, legs and torso of a wearer 
comprising, 

(a) an inner resilient ?uid impervious layer of sponge 
rubber material having an outer layer of pliant re 
inforcing two-way stretch material laminated there 
to, 

(b) a plurality of fluid distribution grooves formed in 
said inner layer, 

(0) said grooves extending longitudinally of the arms, 
legs and torso portions and spaced thereabout, 

(d) ?uid supply duct means spaced from the grooves, 
(e) said ?uid supply duct means extending longitudi 

nally of the torso portion and also extending longi 
tudinally along at least portions of the arms and legs, 

(f) each arm portion and each leg portion of the gar 
ment having a ring-like continuous passageway com 
municating between the ?uid supply duct means and 
the distribution grooves and ' 

(g) means for supplying fluid to the ?uid supply duct 
means for passage through the distribution grooves 
for controlling the temperature of the body. 

4. A body protective garment formed of a unitary 
structure having arms, legs and torso portions and shaped 

5 

10 

15 

20 

25 

40 

60 

4 
to snugly enclose the arms, legs and torso of a wearer 
comprising, ' 

(a) an inner resilient ?uid impervious layer of mate 
rial having an outer layer of pliant reinforcing mate 
rial laminated thereto, 

(b) a plurality of ?uid distribution grooves formed 
in said inner layer, 

(c) certain of said grooves extending longitudinally of 
and spaced about each arm portion and certain others 
of said grooves extending longitudinally of and 
spaced about the legs and torso portions, 

((1) a ?rst continuous ?uid supply duct and a second 
continuous ?uid supply duct formed on the exterior 
surface of said reinforcing layer, 

(e) said ?rst duct extending longitudinally of the torso 
portion and the arm and the leg portions at one side 
of garment and said second duct extending longitudi 
nally of the torso portion and the arm and leg por 
tions at other side of the garment,v 

(f) each arm portion and each leg portion of the gar 
ment having a ring-like continuous passageway at 
the wrist and ankle area respectively communicat 
ing between the supply ducts and the distribution 
grooves and 

(g) means for supplying ?uid to the ducts for passage 
through the distribution grooves for controlling the 
temperature of the body of the wearer. 

5. A body protective garment formed of a unitary 
structure having arms, legs and torso portions and shaped 
to snugly enclose the arms, legs and torso of a wearer 
comprising, 

(a) an inner resilient ?uid impervious layer of sponge 
rubber material having an outer layer of pliant rein 
forcing two-way stretch material laminated thereto, 

(b) a plurality of ?uid distribution grooves formed 
in said inner layer, 

(c) certain of said grooves extending longitudinally of 
each arm portion toward the neck area and certain 
others of said grooves extending longitudinally of 
the legs and torso portions toward the neck area, 

(d) a ?rst continuous ?uid supply duct and a second 
continuous ?uid supply duct formed on the exterior 
surface of said reinforcing layer, 

(e) said ?rst duct extending longitudinally of the torso 
portion and the arm and the leg portions at one side 
of garment and said second duct extending longitu 
dinally of the torso portion and the arm and leg por 
tions at the other side of the garment, 

(f) each arm portion and each leg portion of the gar‘ 
‘ ment having a ring-like continuous passageway at the 

wrist and ankle area respectively forming manifolds 
and communicating between the supply ducts and the 
distribution grooves and 

(g) means for supplying ?uid to the ducts for passage 
from the manifolds through the distribution grooves 
through said neck area whereby the temperature of 
the body may be suitably controlled in accordance 
with environmental conditions. 
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