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This invention relates to fabrics formed of plastics and 
other waterproof and water resistant materials and more 
speci?cally to a ventilated waterproof fabric useful for 
rainwear, protective clothing, protective enclosures and 
other similar purposes, and to the manufacture thereof. 
With the advent of plastics and treated woven mate 

rials impervious to liquids and gases numerous unsuc 
cessful attempts have been made to provide them with 
porosity su?icient to provide for the free ?ow of gases 
therethrough while at the same time retaining their 
liquid proof characteristics. The attainment of this end 
is particularly important in'the base of wearing apparel 
since plastic rainwear and other garments cause excess 
perspiration, particularly when used in warm weather. 
The same disadvantage is present when plastics and other 
?uid impervious materials are used as protective gar 
ments in industries and other activ‘ties for the protection 
against ?uids, dust particles and the like. 
Accordingly one object of the invention resides in the 

provision of a ventilated fabric suitable among other 
things for clothing, rainwear and the like that will shed 
liquids and at the same time provide a degree of comfort 
at least equivalent to that obtainable with woven mate 
rials. The importance of this feature of the invention 
is particularly evident in the case of protective clothing 
used in industry. Previous unventilated garments caused 
profuse perspiration of individuals and severely limited 
both the degree and duration of their activity. With 
ventilated garments in accordance with the invention the 
length of time a man may work under protected condi 
tions in materially extended with no adverse affect on his 
health. 

Still another object of the invention resides in the 
provision of an improved fabric structure for protec 
tive garments, enclosures and the like for the protection 
of individuals and equipment against moisture, ‘dust and 
other foreign matter and at the same time permit the 
ready ?ow of air into and out of the garment or en 
closure. 
A further object of the invention resides in a new and 

improved ventilated fabric formed of materials impervi 
ous to water and other liquids that is characterized by 
its relatively low cost, ease of manufacture, durability 
and excellent appearance. By reason of the improved 
structural characteristics of fabrics in accordance with 
the invention, a variety of designs may be employed 
that will provide colorful and well appearing rainwear 
for men and women as well as highly durable protec 
tive garments for industrial and other purposes. 
A still further object of the invention is an improved 

method for making a ventilated waterproof fabric useful 
for garments, enclosures and other similar purposes that 
is characterized by its relatively low cost and simplicity. 
A still further object of the invention is the provision 

of an improved ventilated, waterproof fabric. 
The above and other objects of the invention will 

more apparent from the following description 
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and accompanying drawings forming part of this appli 
cation. 

tn the drawings: 
Fig. 1 is a perspective view in partial section of a 

fabric in accordance with one form of the invention; 
Fig. 2 is a cross-sectional view of Fig. 1 taken along 

the line 2-2 thereof; 
Fig. 3 is a perspective view in partial section of a 

modi?ed form of the invention; 
Figs. 4 and 5 are cross-sectional views of Fig. 3 taken 

along the lines 4-4 and 5—5 thereof; 
Fig. 6 is a cross sectional view of the embodiment of 

the invention shown in Figs. 3 to 5 illustrating one of 
the advantages thereof; 

Fig. 7 is a plan view in partial section of another em 
bodiment of the invention; 

Fig. 8 is a cross sectional View of Fig. 7 taken along 
the line 8--8 thereof; 

Fig. 9 is a perspective view of a garment embodying 
a fabric in accordance with the invention; 

Fig. 10 illustrates the application of a fabric in accord 
ance with the invention to protective garments such as a 
hat, jacket and trousers; 

Fig. 11 is a perspective view of an enclosure formed 
of a fabric in accordance with the invention; 

Fig. 12 is a plan view in partial section of still another 
embodiment of the invention; 

Fig. 13 is a cross sectional view of Fig. 12 taken along 
the line 12-12 thereof; 

Fig. 14 is a plan view in partial section of still another 
embodiment of the invention; 
\ Fig. 15 is a cross sectional view of Fig. 14 taken along 
the line 15-15 thereof; 

Fig. 16 is a plan view in partial section of a further 
embodiment of the invention; and 

Fig. 17 is a cross sectional view of Fig. 16 taken along 
the line 17-47 thereof. 

Plastic materials such as vinyl, nylon, polyethylene, 
and woven and knitted materials coated or impregnated 
with plastic materials have the highly important ad 
vantage of being completely impervious to liquids and 
gases that are not solvents for the material. In many 
applications, such as garments and enclosures, it is de 
sirable to provide a fabric having waterproof or Water 
resistant characteristics but at the same time permit the 
ready ?ow of air into and out of the garment or en 
closure. 
The fabric in accordance with the invention overcomes 

the problems heretofore encountered with the use of 
waterproof materials in cases requiring ventilation or 
perviousness to gases as for instance protective garments 
and rainwear for men and women. This is broadly 
attained by the utilization of overlying layers of material 
adhered one to the other with the layers being indi 
vidually perforated in a manner that provides for the 
?ow of air through the layers and prevents the transmis 
sion of liquids therethrough. While the invention is 
particularly useful for garments and enclosures, it will 
become apparent that it is also useful for other applica 
tions requiring the separation of ?uids and gases. Many 
efforts have been made to attain this end but have not 
been entirely satisfactory either because insufficient ven~ 
tilation was attained or the structures devised either were 
too expensive and impractical or were ineffective in 
guarding against the transmission of liquids through the 
sheet material. 

Referring to the embodiment of the invention illus 
trated in Figs. 1 and 2, the outer layer of the composite 
fabric structure 10 is denoted by the numeral 11 and 
includes a plurality of spaced openings 12 aligned in 
spaced rows. A second layer of material 13 is placed 
against the back side of the front layer 11 and the two 
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are secured together along spaced parallel lines 14 which 
provide water tight seals between the two layers and 
thus form a plurality of water tight compartments 15. 
It will be observed that the lines 14 along which the front 
.and rear layers of fabric 11 and 13 are secured one to 
the other are disposed to one side of the openings 12 
so that these openings are not blocked or otherwise 
closed» by the seal and will provide for the free flow 
of air into and out of the compartments 15. 
The rear layer 13 is formed with a plurality of small 

indentations 16 functioning as spacers to separate the 
front and rear layers of material and prevent them from 
adhering one to the other. This feature may be more 
clearly observed in Fig. 2. In addition to the indenta 
tions 16 the‘rear layer 13 also includes a series of spaced 
openings 17 disposed along the edge of each chamber 
opposite and generally parallel to the lines of openings 
12. The openings 17 are preferably made somewhat 
larger than the openings 12 so that the impedance to 
the flow of air through each chamber 15 will be deter 
mined by openings 12. 
The composite fabric material as described above may 

be employed in any position provided in each row of 
openings 17 in each chamber 15 is elevated at least 
slightly above the row of openings 12 communicating 
with the same chamber or compartment so that any ?uid 
entering a compartment will drain out through the open 
ings 12 under the in?uence of gravity. The openings 
12 are preferably arranged so that the lower edge of 
each opening is substantially contiguous with the adjoin 
ing seal 14 securing both layers of the fabric together. 
With this construction, together with the outwardly 
curved walls of each compartment, water or other liquid 
that may fall on the outer layer 11 of the fabric will not 
normally enter the openings 12. In the event water 
does enter one or more of the openings, its momentum 
will be expended by contact with the inner surfaces of 
the compartments 15 and will be discharged through 
the openings 12. In addition the embossed indents 16 
also act to retard the flow of water upwardly from the 
openings 12 to the openings 17. While this fabric effec 
tively prevents water or other liquids from penetrating 
it, it will nevertheless provide for relatively free unim 
peded ?ow of air through'each chamber 15 by virtue of 
the two sets of openings 12 and 17 therein. 
The fabric as illustrated in Figs. 1 and 2 may be 

formed of any suitable plastic material‘such as vinyl- or 
polyethylene of- the desired thickness and the overlying 
layers can. be joined along with lines “by heat seal 
ing them one to the other in the manner well-known in 
the art. If desired one or’ both layersof the composite 
structure may be formed of a woven material impreg 
nated with a waterproo?ng compound of plastic or other 
similar substance and appropriate means may be em 
ployed for securing them one to the other. Similarly 
the formation of the'indents 16 may be accomplished in 
any suitable manner as by heat embossing processes 
presently usedv in connection with plastics and other 
similar materials. 

This improved composite structure for providing free 
ventilation and at the same time preventing the flow of 
liquidslmay be made of any weight‘ material and plastics 
as- thin as .003" or' .004” have been employed success 
fully. This is particularly. important in the case of rain 
wear and other garments since little weight is added ‘by 
use of the composite structure and in the case of rain 
wear only the upper portionof the garment need employ 
the ventilated plastic in order to provide adequate ventila 
tion about the body and upper portion of- thev arms. 

In many occupations workers frequently must be‘pro 
tected against acids, bases and ‘other strong chemicals or 
contaminated liquids. At the present time impervious 
materials such as plastics and plastic treated fabrics must 
be employed to provide the necessary protection. How 
ever, the living body must be ventilated constantly for 
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both comfort as well as health and workers required 
to wear plastic suits can therefore function only for 
limited intervals of time under such circumstances. With 
this invention, however, protective garments may be 
fabricated at least in part of the composite structure as 
described above and thus provide complete and adequate 
ventilation for the wearer and at the same time provide 
substantially complete protection against liquids that may 
be dangerous or poisonous to the human body. 
A modified form of the invention is shown in Figs. 3 

to 6 inclusive. In this embodiment the front and rear 
layers of fabric, denoted by the numerals 20 and 21 
respectively, are sealed one to the other along sets of 
diagonal lines 22 and 23 disposed at substantially right 
angles one to the other to form a plurality of individual 
compartments 24. Each compartment 24 is provided 
with a lower opening 25 formed in the front layer 20 
adjoining the lower intersection of the heat sealing lines 
22 and 23 forming the bottom corner of the compart 
ment. In actual practice it is preferred to form a cir 
cular opening 25 in the material 20 before being sealed 
to the backing material 21 and then position the heat 
seals 22 and 23 so that a portion of each opening 25 
intersects the heat seals to form an opening having a 
curved top portion 25’ and a triangular bottom portion 
de?ned by the heat seals 22 and 23. In this way any 
water or other liquid ?nding its way into any one or 
more of the compartments 24 will be drained completely 
and there will be no danger of the accumulation of 
liquids within the body of the fabric. A somewhat similar 
structure may of course be employed with the embodi 
ment shown in Figs. 1 and 2. 
The front and rear layers 20 and 21 of each compart~ 

ment are held in spaced relationship by a transverse 
ba?ie 26 embossed in the layer 21 and having a curved 
outer surface 27. This curved surface is provided with 
a shallow channel 28 and provides for communication 
between the two sections of each compartment thus 
formed. In addition to the baf?e 26, a pair of spaced 
indents 29 is positioned near one corner of each com 
partment adjoining the opening 25 in the front layer 20 
and a second pair of spaced indents 30 is placed near 
the opposing corner which further includes an opening 
31 in the rear layer 21. 
When the layers 20 and 21 are secured one to the other 

in the manner illustrated: the front layer ‘20 lies ?rmly 
against the curved surfaces 27 of the battles 26 so that 
the only communication betweenlhe openings 25 and 31 
of each chamber is through the shallow channel 2&5 of the 
baffle 26. An important feature of this embodiment of 
the invention is illustrated in Fig. 6. It will be observed 
that with the fabric in thehorizontal position with the 
layer 21 underlying the layer 20, that liquid entering one 
or more of the top openings 25 will be blocked by the 
baffles 26. In the preferred embodiment, the base of 
each channel 23 is above the associated opening 25 as 
shown so that the water or liquid level within a com 
partment will never exceed the level of the channel 215 
and thus cannot run into the other portion of the com 
partment and be discharged through the opening 31. 

In many instances it is also desirable to protect an 
individual from contaminated dust and dirt particles in 
certain industrial occupations as well as to provide a suh— 
stantially waterproof garment for protection'against liq 

- uids. This end is attained by means of the embodiment 
of the‘ invention shown in'Figs. 7 and 8. In this embcdi‘ 
ment the front layer of fabric is denoted by the numeral 
40 and includes a plurality of diagonally disposed heat 
seals 42 and 43 substantially identical to the heat seals 
described in connection with Figs. 3 through 6. Thcse 
heat seals form a plurality of individual compartments 44 
with each compartment having an opening 45 at the 
lower corner thereof formed in substantially the same 
manner as the opening 25 of the‘previous ?gures. The 
rear layer 41 of the composite structure has a single open 
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ing 46 disposed at the upper corner of each compartment 
44 so that the ?ow of air will be established through each 
pair of openings 45 and 46. Within each compartment 
44 there is included ?lter material 47 of cotton, glass 
?ber and the like to trap dust particles that may be car 
ried into the opening 45 by reason of the flow of air 
through the openings 45 and 46. In addition this ?lter 
material 47 serves to separate the front and rear portions 
of the fabric layers 40 and 41 forming each compartment 
to insure good ventilating characteristics and guard against 
admission of liquids through openings 45. 

In making a fabric of this nature it is preferable to 
utilize a ?lter material 47 of a nature that can be inter— 
posed between the front and rear layers prior to forma 
tion of the heat seals 42 and 43. One such material may 
be cotton impregnated with a heat sealable plastic ma 
terial of vinyl or other plastic so that when a sheet of 
the ?lter material 47 is interposed between the front 
and rear layers 40 and 41 the layers can be heat sealed 
along the lines 42 and 43 to form a plurality of substan 
tially water tight compartments. 

In the fabrication of the embodiments of the invention 
as described above, the front and rear layers are per 
forated in the desired manner and at least one layer 
may be embossed to provide the spacing means between 
the layers. While it is usually desirable to emboss only 
the rear layer, the same ends can be achieved by em 
bossing the front layer or even both layers. The pre 
pared layers are then placed one upon the other and are 
sealed one to the other by heat sealing or other means. 
The sealing or bonding means is coordinated with the 
disposition of the openings in each layer to achieve the 
end products as described. In the case of the embodi 
ment of Fig. 7, the embossing is omitted and a suitable 
?lter material is disposed between the layers before the 
?nal sealing process. While heat sealable plastic and 
plastic impregnated material are preferred for conven 
ience, any other type of waterproof material and ap 
propriate sealing processes may be employed. 

Fig. 9 to 11 inclusive illustrate several of the many 
applications for fabrics in accordance with the invention. 
In Fig. 9 there is shown a rain coat having a plurality of 
minute openings 51 about the upper section of the coat 
and sleeves. The openings 51 correspond to the open— 
ings 12, 25 and 4-5 of Figs. 1, 3 and 7 respectively, de 
pending on the type of fabric employed. With a coat 
constructed in this manner, the body and arms of the 
wearer are adequately ventilated and the waterproof char 
acteristics remain substantially una?ected. Moreover 
important features of the invention may be incorporated ; 
in attractive designs to enhance the appearance of rain: 
wear for both men and women. 

Another form of protective garment is shown in Fig. 
10. In this case the jacket 52, trousers 53 and side walls 
of the hat 54 are formed of ventilated fabric having outer . 
openings 55 in accordance with the invention. Thus the 
wearer is afforded substantially complete protection from 
liquids and at the same time provides adequate ventila 
tion for the head and entire body. This is particularly 
important in industrial plants wherein men work with 
strong acids or other contaminated liquids. ' In cases 
where protection against dust particles as well as liquids 
is required the embodiment of the invention shown in 
Fig. 7 may be used. 
With enclosures such as the tent 56 in Fig. 11, the use 

of fabrics in accordance with the invention provides com 
plete protection against rain and dust while at the same 
time affording good ventilation. This is particularly im 
portant in Warm, humid climates whether the enclosure 
is used for either personnel or equipment. The enclosure 
may of course be fabricated entirely of ventilated fabrics 
as illustrated or only certain portions may be made of 
such fabrics. 
A further embodiment of the invention is shown in 
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6 
terial 60 and 61 secured one to the other by heat seals 
along two sets of inclined lines 62 and 63 to form a plu 
rality of rectangular compartments 64. As illustrated in 
the ?gures, the lower corner of each compartment 64 is 
provided with an opening 65 formed in the same manner 
described in connection with Figs. 3 and 7. 
The rear layer of material 61 in this embodiment of 

the the invention is provided with three indents 66 for 
each compartment 64 with the lower indent 66 being 
somewhat smaller than the upper ones. All three indents 
serve to hold the two layers apart as may be observed 
in Fig. 13. In addition to the indents 66 the rear layer 
61 is provided with an opening 67 at the upper corner 
of each compartment and is preferably larger than the 
openings 65. With this construction the lower indent 
66 of each compartment 64 serves as a de?ector to inter 
cept any liquid that may enter one of the openings 65. 
It‘ liquid should enter an opening 65 in such a manner 
that it is able to proceed between the lower indent 66and 
one of the lower edges of compartment it will ultimately 
strike one of the upper sloping edges of'the compart 
ment whereupon it will be de?ected backwardly and be 
discharged through the opening it entered. Moreover 
with the disposition of the three indents 66 in the manner 
illustrated it will be observed that there is no direct path 
that the liquid can pursue between each opening 65 and its 
associated opening 67 while at the same time the free 
?ow of air or other gas through the fabric is maintained. 
Under certain conditions it may be desirable to utilize 

the form of the invention shown in Figs. 14 and 15. 
This form of the invention is similar in certain respects 
to the form shown in Figs. 12 and 13 and like numerals 
before used to denote like elements. In Figs. 14 and 15 
the layers of material 66 and 61 are secured together in 
the same manner as shown in Fig. 12 by means of two 
sets of diagonal seals 62 and 63 and the front layer 60 
is provided with an opening 65 at the lower corner of 
each chamber. The rear layer of material 61 is formed 
in a somewhat different manner than the rear layer 61 
of Fig. 12 in that the opening 67 is eliminated and in 
place thereof three somewhat smaller openings 68 are 
provided. The combined area of these openings, how 
ever, is preferably greater than each opening 65 in order 
that the resistance to the flow of air through any given 
chamber 64 be determined by the front opening 65. The 
two layers of material forming each chamber are held 
in spaced relationship by a single relatively large in 
dented portion 69 centrally spaced within the chamber. 
The use of a single indented portion shown in this em 
bodiment of the invention may be desirable in cases where 
the rear layer of material 61 is of relatively heavy stock 
so that a single indent 69 will provide su?icient rigidity 
to hold the front and rear layers apart. In cases of rain 
wear it may be desirable to modify the con?guration and 
arrangement of the indented portions 66 and 69 of Figs. 
12 and 14 to provide different designs when the front 
layer of material is of a transparent or translucent 
material. 

The embodiment of the invention shown in Figs. 16 and 
17 differs from the embodiment shown in Figs. 12 and 14 
in that the rear layer of material 61 is provided with an 
embossed labyrinth of elongated ba?les in order to fur 
ther guard against the transmission of water through the 
composite structure. The rear layer of each chamber 64 
is provided with sets of embossed channels 70 extending 
into the chamber and positioned in generally parallel re 
lationship to the sealing lines 62 and 63. With this ar~ 
rangement Water or other liquid entering an opening 65 
is virtually completely blocked from opening 67 while at 
the same time the embossed channels 70 are spaced so 
that air will ?ow freely through the openings between 
the channels to establish the free How of air through the 
openings 65 and 67. ‘ 

From the foregoing description of the invention it is 
Figs, 12 and 13 and includes two overlying layers ofrua: J; v__evident that this improved fabric is useful for a variety 
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of applications in addition to garments and protective 
enclosures. For example, it may be used for window 
coverings to block the transmission of light while at 
the same time‘providing substantial ?ow ofair there 
through and for applications requiring the separation of 
?uids and gases; In thecaseof clothing it is signi?cant 
to note that the separation of the two layers in the man 
ner illustrated protects the openings in the outer layers 
from the direct impingement of fallingliquids and pre 
vents blocking of the inner holes through contact with 
the body. 

In certain instances it may be desirable to secure added 
protection by using multiple layers of fabric bonded to 
gether in accordance withthe teachings of the invention. 

In certain cases it may be desirable to utilize coated 
or impregnated materials that are woven or knitted as 
one or both layers of this improved fabric structure. 
While the layer that is embossed should preferably be 
formed of a coated or impregnated knitted material, the 

_ overlying layer may be made either of a woven or knitted 
material. The use of coated or impregnated materials 
in this way not only provide a stronger fabric but the 
surface texture afforded thereby may be desired for orna 
mental purposes. 

While only certain embodiments of the invention have 
been shown and described, it is apparent that modi?ca 
tions, changes and alterations may be made without de 
parting from the true scope and spirit thereof. 
What is claimed is: 
1. A liquid proof ?exible fabric for garments and pro 

tective enclosures comprising inner and outer layers of 
liquid impervious material secured one to the other to 
form a plurality of completely isolated chambers hav 
ing inner and outer walls, the walls of each chamber each 
including at least one opening therein with the openings 
in opposing walls of each chamber being vertically offset 
with the fabric in sloping and inclined positions to pre 
vent the passage of liquid vthrough the fabric while'per 
mitting the ?ow of gas therethrough. 

2. A composite fabric for use in vertical and inclined 
positions comprising inner and outer portionsof liquid 
impervious material secured in overlying relationship to 
form completely isolated compartments having inner and 
outer walls, the inner and outer walls of said compart 
ments each having at least one opening, with the opening 
on the inner wall of each compartment being above a 
horizontal plane intersecting that compartment and the 
opening on the outer wallof the last said compartment 
being below said horizontal ‘plane. 

3. A composite fabric according to claim 2 wherein 
the opening in :the outer-wall is at the lowermost edge of 
said compartment. 

4. A composite fabric according to claim 2 wherein 
each compartment. is ?lled with a ?lter material. 

5. A- composite fabric according‘ to claim 2 wherein 
each compartment includes means in at least one wall for 
holding the walls in spaced relationship. 

6. A composite fabric according to claim 5 wherein 
the last said means is an elongated baf?e. 

7. Acomposite fabric for use in vertical and inclined 
positions comprising inner and outer layers of liquid proof 
material secured together to form a plurality of elongated 
substantially horizontal compartments completely isolated 
one from the other, said compartments each having inner 
and outer walls including openings therein with vthe open 
ing in one wall all being above the associated openings 
in the other wall whereby a liquid falling on said one 
wall will not penetrate the fabric and gases-will ?ow 
freely through the fabric. 

8. A composite fabric for use in vertical and inclined 
positions comprising a sheet of liquid impervious material 
having a plurality of individual compartments isolated one 
from the other, and having inner and outerwalls, each 
compartment including upper and lower apices the lower 
apex of each compartment having atleast one opening 
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8 
on one side of the material and the upper apex having 
an. opening‘ on the-other sideofthe material, all of the 
openings-in said other wall of each compartment being 
above all of the openings in said one wall of the same 
compartment whereby liquid falling on said one wall. of 
the materialwill be'shed and gases will pass freely 
through each compartment. _ 

9; Acompositefabric :for- use in vertical and sloping 
positions;comprising inner and outer elements of liquid 
proofimaterial secured together to form completely iso 
lated compartments each having an inner wall and an 
outer wall, said walls including openings therein for the 
?ow oflgases therethrough. and all of ti o openings in the 
inner walls of'said'compartrnents being above all of the 
cpcningsin the outer walls of the associated compart 
ments to prevent liquid falling on the outer wall from 
penetrating the inner wall of saidgfabric. 

10. A fabric for rain garments and protective enclosures 
comprising inner and outer fabric elements secured in 
overlying relationship to form a plurality of completely 
isolated compartments, and said fabric elements including 
openings communicating with said compartments to per 
mit the flow of air through said fabric and with the open 
ings associated with each compartment being offset. to 
prevent liquid fallingon the outer layer from penetrating 
the inner layer. 

ll. A garment formed at least in part of a ventilated 
waterproof fabric comprising inner and outer overlying 
layers of a Waterproof material sealed one to the other 
to form- a plurality of completely isolated compartments, 
means in each compartment for holding the walls thereof 
in spaced relationship, the outer wall of said fabric having 
at least one opening at the lower edge of each compzu't 
ment and the inner layer having at least one opening near 
the upper edge of each compartment, all of said openings 
on the inner layer communicating with one compartment 
being above all of the openings in the outer layer coni~ 
municating with the same compartment. 

12. A garment according to claim ll wherein said 
inner and outer layers are sealed one to the other to form 
a plurality of elongated horizontally disposed compart 
ments with the outer layer of each compartment having 

series of spaced openings along the lower edge thereof 
and the inner layer having a series of spaced openings 
along the upper edge thereof. 

13. A garment according to claim It wherein said 
inner and outer layers are sealed one to the other to form 
a plurality of individual rectangular compartments with 
a pair of opposing corners of each compartment in sub 
stantially vertical alignment, said outer layer having an 
opening therein at the lower corner of said compartment. 
with the edges of said opening being Contiguous with said 
corner of the compartment and the inner layer having 
at least one opening adjoining the upper corner of said 

compartment. 
14. The method of making a ventilated fabric of water— 

proof material comprising the steps of perforating at least 
two layers of material and sealing said layers one to the 
other in overlying relationship to form a plurality of 
completely isolated compartments with the )crforations 
in said layers being offset and at least one perforation 
of each layer communicating with one of said com 

partrnents. 
15. A fabric comprising at least two overlying layers 

of material secured one to the other to form n plnrelii 
of individual compartments and a ba?le in each coin 
partment embossed in one of said layers and having a 
curved edge part in contact with said other layer to 
divide said compartment in two parts, said bathe having a 
shallow channel in said curved edge part for communi 
cation between said compartment parts, one of said layers 
each having at least'one opening communicating with 
one of said compartment parts and the other layer at 
least one opening communicating with the I r l sail 
compartment parts, both of said openings common to an 
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individual compartment being substantially in the plane 
of the inner surface of said one layer and offset from a 
parallel plane de?ned by said shallow channel. 

16. A fabric according to claim 15 wherein said com 
partments are essentially rectangular with the baf?e ex 
tending between one set of opposing corners and the 
openings being disposed in proximity to the other set 
of opposing corners and one of said layers further in 
cludes indents in the vicinity of said openings to co 
operate with the ba?le in holding the layers of each com 
partment in spaced relationship. - 

17. A liquid proof ?exible fabric for garments and 
protective enclosures comprising inner and outer layers 
of liquid impervious material secured one to the other 
to form a plurality of chambers having inner and outer 
walls, each chamber including at least two vertically off 
set openings with the fabric in inclined and vertical posi 
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10 
tions, one of said openings opening in one surface of 
the fabric and the other of said openings opening in 
the other surface of the fabric, whereby said fabric when 
in said vertical and inclined positions prevents the pas 
sage of liquid through the fabric while permitting the ?ow 
of gas therethroug . 
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