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7 Claims.
i

This invention relates to composite waterproof
articles and to a method of making the same.
More particularly, it relates to a method for
providing strong waterproof connections between
pieces of waterproof material and two composite
waterproof articles, the parts of which are so
secured together.

In the manufacture of waterproof articles, such
as raincoats, from waterproofed fabric, for ex-
ample‘,fabric coated with plasticized polyvinyl
chloride, difficulties are encountered in connect-
ing or securing together the various parts of
these articles in such a manner that the seams
or joints are strong and also waterproof. Where
the various parts are secured together by sewing,
even though multiple rows of stitches are used,
the connection, while it may be strong, is not
waterproofed. The stitches which penetrate clear
through the article provide a means by which
water can pass through.

On the other hand, no satisfactory method of
sealing together the pieces of waterproof ma-
terial has been provided, despite numerous at-
tempts to discover such a method. Securing the
parts together by sealing avoids the difficulty en-
countered where the pieces of waterproof ma-
terial are stitched together, but is in turn at-
tended by other disadvantages. Whether the
parts be sealed by heat or with the aid of solvents
or liquid cement, the seal, even though it is water-
proof, does not have adequate mechanical
strength to stand up where the waterproof ar-
ticle is required to undergo any substantial strain.

It is an object of the present invention to pro-
vide a method for securing together pieces of
waterproof sheet material to form composite
waterproof articles in which the parts or pieces
are joined by strong waterproof connections.

A further object is to provide composite water-
proof articles comprising pieces of waterproof
sheet material secured together by a strong water—
proof connection.

Still another object is to provide raincoats and
a method of making the same from waterproofed
fabric by which method the various pieces of fab-
ric forming the raincoat are secured together by
strong waterproof connections. v

A still further object is to provide raincoats,
the principal parts of which are a fabric pro-

vided with a waterproof coating of plasticized -

polyvinyl chloride, and to provide a method of se-
curing together the pieces of fabric forming parts
of said raincoat by strong waterproof connec-
tions.

A more general object is to provide composite
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waterproof articles including pieces of fabric pro-
vided with a waterproof coating of plasticized
polyvinyl chloride, and a method of making such
articles in accordance with which strong water-
proof connections between the pieces of fabric
are provided. .
A still further object is to provide composite
waterproof articles comprising pieces of water-
proofed sheet material stitched together and to
provide a method for making the stitched con-
nections waterproof.
Other objects will appear hereafter. .
It has now been found that the foregoing ob-
jects are accomplished by stitching together the
adjoining edges of the pieces of waterproof sheet
material of which the composite article is formed
and by applying to the connection a relatively -
thin thermoplastic self-sustaining tape of syn-
thetic rubberlike material adherent to said water-
proofed sheet material, pressing the tape firmly in
place over the area in which the stitches are
form=d and curing the tape to an elastic state.
In order that the invention may be better
understood, reference is made to the accompany-
ing drawings which form a part of this specifi-

. cation and in which:

30

Fgure 1 is a view of the back of a raincoat
embodying the features of the present invention:

Figure 2 is an enlarged fragmentary view of a
small section of the inside face of the joint or
connection in the middle of the back of the rain-
coat shown in Figure 1;

Figure 3 is a view similar to Figure 2 of a small

‘section of the outside face of the joint in the

back of the raincoat shown in Figure 1;
Figure 4 is an enlarged detail view in perspec-

tive showing the manner in which the parts of the

- raincoat shown in Figure 1 are assembled and
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secured together;

PFigure 5 is a vertical sectlon on the line 55
of Figure 4;

Figure 6 is an enlarged fragmentary detail view
in persrective showing the connection on the
back of the raincoat shown in Figure 1 at an in-
termediate stage of its formation;

Figure 7 is a greatly enlarged vertical cross
section on the line T--1 in Figure 6;

Figure 8 is a greatly enlarged view similar to
Figure 7 showing the final step in the formation
of the connection on the back of the raincoat
shown in Figure 1;

Figure 9 is an enlarged vertical section taken
on the line 9—8 of Figure 8; :

Figure 10 is a honzontal section on the line
10—10 in Figure 9;




Pigure 11 is a view similar to Figure 4 showing
another method of assembling the parts of a
rain:oat;

Figure 12 is a Vertical section on the line 12—12
‘n Pigure 11;

Figure 13 is a view in perspective of the con-
nection made by assembling the parts as in Fig-
ure 11 and stitching them together;

Figure 14 is an enlarged vertical section on
the line 14—I14 in Figure 13;

Figure 15 is-a view similar to Figure 14 of the
connection after it is fully formed; and
. Figure 16 is a view similar to Figure 15 show-
‘ing still another embodiment of the present in-
vention.

Referring now more particularly to the draw-
ings, the raincoat 20 shown in Figure 1 includes
a main body portion 22 formed by joining to-
gether two pleces of waterproofed sheet material
24 and 26. In order to simplify the description
only one seam or connection is shown in the il-
lustration of the raincoat 20. It will be under-
stood, however, that the raincoat 20 is intended
to be generally of any desired construction and
to be formed of any desired number of pieces,
the seams or connections not shown being pref-
erably formed in the same manner as the seam
or connection 28 shown.

The raincoat 20 may be made from any de-
sired waterproof sheet material, but preferably
a fabric coated with a synthetic polymeric water-
proofing material- is. employed, such as a poly-
vinyl chloride or polyvinyl butyral.
larly preferred waterproofing material is a plas-
ticized polyvinyl chloride sold under the trade

- name “Koroseal.” . A fabric carrying a water-
proofing ccating of “Koroseal” and suitable for
making into raincoats is offered for sale by the
manufacturer of “Koroseal,” and since this ma-
terial has given very good results in accordance
with the present invention when embodied in
raincoats in the manner described herein, the
further description of the present invention will
be particularly concerned with it.

For convenience in assembling the two pleces
of waterproofed fabric in position to be fastened
together, a guide 30, shown in Figures 4 and 5,
is employed. The guide 30 includes a rectangu-
lar base plate 32 upon which is mounted a sheet
of material 34 bent to have the cross sectional
shape shown in Figure 5§ and provide a closed
channel 36 and a lower open channel 38. The
beit portion 34 is welded or soldered or other-
wise secured to the base 32 in the position indi-
catea mn Figure 4 with a portion of the member
34 extending out beyond one end of the base 32.
Mounted on the bent portion 34 is another piece
of sheet material- 40 bent to have a generally
U-shaped form in cross section and provide still
another open channel 42 opening in .the same
direction: as the channel 38. The portion 40 is
secured to the portion 34 in the position indi-
cated in Figure 5 so that the inner edge of the
channe] 42 is spaced inwardly a considerable dis-
tance -from the closed end of the channel 38.
Attention is also directed to the fact that al-
though the closed channel 36 is in the main lo-
cated directly above the open channel 38 toward
the closed outer edge, it extends slightly be-
yond this closed outer edge as best seen in Fig-
ure 5. The bent portion 40 is conveniently made
considerably shorter than the portion 34, as
shown in FPigure 4, since the material passing
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through this bent portion is uppermost and is -

thus more easily guided. The guide 30 is em-

(]

4

ployed in the manner shown in Figure 4 to aid
in assembling the two pleces of “Koroseal” coated
fabric 24 and 26 for the purpose of forming the
joint, seam or connection 28, As may be seen
in this figure, the portion 26 which is to overlap
the portion 24 on the outside is assembled in the
channel 38 with its edge at the inner edge of the
channel 38 and with the face carrying the water-
proof “Koroseal” coating lowermost. The por-
tion 24 is similarly assembled in the channel 42,
but with the exception that its “Koroseai” coated
face is uppermost. The closed intermediate
channel 3u receives the sealing strip 44 which in
this embodiment of the invention is positioned
bhetween the portions 24 and 26 in foiming the
Jjoint or connection 28.

The nature of this sealing strip or tape 44 is
broadly set torth above. A preterred tape, par-
ticularly when “Koroseal” coated 1abric is to be
Joined, comprises a synthetic rubber composition
sold under the trade name “Hycar OR.” Al-
though there is little definite information as to
the chemical nature of “Hycar OR” avaiiable, it
is stated to be a co-polymer or inter-polymer or
cross-polymer or butadiene and one or more other
poiymerizable materials. In the published data
“Hycar” rubbers generally are stated to be
formed by polymerizing butadiene with either
styrene or acryionitrile. As between these two,
it appears by analogy to the known facts regard-
ing the *buna” rubbers that “Hycar OR” is
formed by poiymerizing & major amount of huta-
diene with a minor amount of acrylonitrile and
is the same as or generally similar to “Perbunan”
being, for example, co-polymer of about seventy-.
five parts of butadiene with about twenty-five
parts of acrylic nitrile. The latter would be ex-
pected to form more oil-resistant compounds
than styrene. ‘“Hycar” rubber also probably in-
cludes small amounts of compounds added to aid
in the polymerization as well as plasticizers and
preservers such as antioxidants. Itis an uncured
thermoplastic composition which is capable of
being cured to an elastic state with the aid of
suitable curing agents and generally with the
application of heat.

A particularly preferred tape for use with
“Koroseal” coated fabric is one comprising “Hy-
car OR” and polyvinyl chloride. Tapes formed
from materials other than “Hycar OR” may be
used, however, particularly where the sheets to
be joined are waterproofed with a material other
than “Koroseal.” For example the tape may
be a synthetic rubber-like polyvinyl butyral or
may comprise any of the class of co-polymers
formed in the butadiene and unsaturated nitriles
having the structural formula

CH:=C—CN

in which R is hydrogen or an alkyl group. This
whole class of co-polymers is particularly suit-
able where fabric coated with “Koroseal” or the
like is also employed. By the way of further ex-
ample, such co-polymers would include combi-
nations of butadiene with methacrylic nitrile,
ethacrylic nitrile, isopropyl-acrylic nitrile, etc.,
and preferred proportions are from about 10%
to about 35% of the nitrile by weight based on
the total weight of butadiene and the nitrile.

. The tape #4 is of such size as to extend over
all the stitches and a substantial distance be-
yond them on each side. While the tape 44 may
vary in thickness as desired, it is preferably of
about the same thickness as the sheets to be
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joined. A tape 44 having the minimum thickness
consistent with filling openings around the
stitches is preferred because this resuits in less
bulky joints. , .

Reterring again to the drawings, Figure 4 indi-
cates the manner in which the two pieces of
material 24 and 26 and the sealing strip 44 are
positioned by the guide 30 to facilitate fastening
them together, While the sheets 24 and 26 and
the tape 44 are so positioned they are stitched
together forwardly of the guide as at 46. The
needle 48, shown in Figure 4, indicates how the
guide 30 is positioned relative to the needle dur-
ing the sewing operation. As the stitching pro-
gresses, the guide 30 is moved away from the
needle 48, while at the same time the two pieces
24 and 26 and the tape 44 are kept in their proper
positions in the guide 30. The stitching 46 is
continued until the two pieces of material 24 and
26 are sewed together along their entire length.

When the stitching 46 is complete, the sheet 24
is flopped over to form & fold adjacent the line of
stitches 46, as illustrated in Figures 6 and 7.
The assembly, with the sheets 24 and 26 in the
position illustrated in Figures 6 and 7 is placed
in a press having a lower platen 50 and an upper
heated platen 952 (Fig. 8). As shown in this
figure, pressure is applied o the overlapping por-
tion of the sheets 24 and 26, causing the sealing
strip 44 to flow slightly. The heat from the
platen 52 then aids in curing the strip 44 to form
the completed seal 28. As the strip 44 is cured
under pressure it becomes tightly bonded fo the
sheets 24 and 26, thus sealing them together

.with a strong waterproof seal,

The pressure to be applied to the platens 56
and 52 is preferably moderate. As a matter of
fact, a satisfactory joint can be formed with
the minimum of pressure required to bring the
sheets 24 and 26 and the tape 44 into intimate
contact throughout their length. Generally, the
pressure employed is above the minimum, how-
ever, and is sufficient to insure not only that the
parts to be joined will be in firm contact, but also
that the sealing strip 44 is caused to flow slightly.
Excessive pressure is generally to be avoided be-
cause it would result in excessive flowing of the
strip 44. ) .

The amount of heat used will be that which is
required by the composition from which the strip

. 44 is formed. More particularly, this strip 44
may be compounded for curing at relatively high
temperature, or on the other hand, it may be
so compounded as to cure without any applica~
tion of heat, if desired.

Figures 9 and 10 illustrate the manner in which
the tape 44 flows around the stitches 46 when
so subjected to heat and pressure. As may be
seen at 54 in Figure 9 and 56 in Figure 10, the
material of the sealing strip 44 flows into the
-needle holes 58 and about the stitches 46 where
they extend through the sealing strip 44, form-
ing a tight seal about the stitches 46 and pre-
venting any moisture from passing through the
needle holes 58.

Figures 11 to 16 illustrate an alternative method
of sealing together strips of waterproof material,
as for example, in making a raincoat. In prac-
ticing this method, a guide 60 is employed which
differs somewhat in construction from the guide
38. As best seen in Figures 11 and 12, the guide
60 includes a generally rectangular base member
62 having an upturned flange 64. The flange 64,
while extending up to the forward end of the base
62, terminates short of the rear end thereof as at
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668, Secured upon this base is the body portion 68

. of the guide which is formed from a single sheet

of rigid material such as metal. This guide has
the general conflguration illustrated in Figure 12.
The body 68 is secured to the base 62 in any suit-
able manner, as for example, by welding. Se-
cured to the top of the body portion 68, as at 10,
and extending upwardly at a substantial angle is

‘a wing 72, the purpose of which is hereinafter

indicated more fully.

As indicated above, the guide 60 serves to posi- -
tion two sheets of waterproof material 14 and
76 and a sealing strip 718 in the overlapping rela-
tion in which they dre to be secured together by
stitching. In this embodiment of the invention
two rows of stitches 80 and 82 are provided in
order to give greater strength. The materials
are stitched forwardly of the guide 60 in the man-
ner indicated in Figure 4 with respect to the guide .
30. :

Referring again to Figure 12, it will be seen
that the guide 60 is so constructed as to provide
a 'folded over edge on each of the sheets 74 and
76 and to position the free edge of the sheet 14
inside the fold of the sheet 16 and vice versa. As
best seen in Figure 12, the sealing strip 18 is posi-
tioned in the fold formed on the sheet 78 and -
below and outside of the fold formed on the sheet
76. The wing 712, which maintains that portion
of the sheet 16 adjacent the fold in an elevated
position, has a tendency to cause the edge of the
sheet 76 to be pressed against the stop 84 in the
guide 60, thus causing the sheet 76 to assume the
proper position in the guide 60. The sheet 14 is
kept in the proper position by pushing into the
guide so that its free edge rests against the stop
86. Lastly, the sealing strip 18 is positioned so
that its inner edge lies along the fold in the sheet
74.

The connection 88 as it appears immediately
following the stitching operation is shown in Fig-
ures 13 and 14. To complete the operation of se-
curing together the sheets 74 and 76, the assem-
bly as illustrated in Figures 13 and 14 is placed
in a press such as that shown in Figure 8 and
preferably with the aid of heat is pressed to the

_form shown in Figure 15. This causes the mate-

rial of the sealing strip to flow into the needle
holes about the stitches 880 and 82, providing a
tight seal, and at the same time insures that the
sealing strip will firmly bond together the sheets
74 and 76. It will be understood that the final
step in the formation of the connection 88 may be
accomplished in any of the various ways described
above with respect to the connection 28.

Still another embodiment of the invention is
illustrated in Figure 16. In this embodiment,
two strips of material 90 and 92 are stitched to-
gether, as at 94 and 96, without any intervening
sealing strip. In this particular embodiment the
sheets 90 and 92 are overlapped in the same man-
ner as the sheets 74 and 716 in the connection 88,
and for the stitching operation the guide 60 illus-
trated in Figures 11 and 12 may be employed.
The sealing strip 98, which is formed of the same
type of material as the strips 78 and 44 described
above, is then applied to the outer face of the
connection 88, preferably with the aid of heat and
pressure. As may be seen in Figure 16, the strip
98 covers the stitching and thus seals up the
stitech holés, and at the same time the strip be-
comes bonded to each of the sheets 90 and 92, se-
curing them together. More consistently good
results are obtained if at least one of the surfaces
to be joined, preferably the “Hycar,” is treated
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with a solvent or with a cement formed from the
material of one of the surfaces, also preferably
the “Hycar.” This treatment is not essential for
good adhesion. The connection such as the con-
nection 28 or the connection 88 is preferred, how-
ever, since a narrower sealing strip can be used
and since the appearance of the connection is the
same as it would be if the sealing strip were not
used.

A tape such as has been described herein and
made, for example, from “Hycar OR” or another
one of the above described butadiene-unsatu-
rated nitrile copolymers is also useful for sealing
together waterproof materials, particularly fab-
rics waterproofed with a plasticized polyvinyl
chloride composition such as “Koroseal” even
without stitching. Although the connections are
not as strong as those obtained where stitching is
also employed, they are, nevertheless, very satis-
factory due to the excellent adhesive properties
of the tape. ’

The honding of the butadiene-unsaturated
nitrile copolymer tape to the waterproofed sheet
material is facilitated by brushing the surface
with a suitable solvent such as methyl ethyl
ketone or a mixture of 70 parts of methyl ethyl
ketone and 30 parts dibengyl ether. This can be
very readily done where the tape is applied to
the outside surfacs of the waterproofed sheet
materials.

While this invention has been described above
with particular reference to the formation of
waterproof connections between the various
pieces. of material which are joined together to
form a raincoat, it will be understood that it is
applicable generally to the formation of water-
proof joints between sheets of waterproof mate-
rial. It is particularly adapted to the formation
of strong waterproof stitched connections between
sheets of waterproofed fabric.:

An outstanding advantage of the present inven-
tion is that it provides a method of forming a
strong waterproof connection between sheets of
waterproofed material, particularly fabric coated
and/or impregnated with a waterproofing mate-
rial, such as plasticized polyvinyl chloride or the
like.

In the above described preferred form of the
invention in which the sealing tape described
herein is used in connection with stitched seams

.as a means of joining together sheets of water-
proofed fabric, there is the further advantage
that the connection so formed has the desirable
characteristic of strength associated with stitched
seams along with waterproof qualities which are
entirely absent from stitched seams heretofore
known.

The invention has special advantage in the
formation of raincoats in that it provides for the
first time a strong waterproof seam which is not
bulky and has the general appearance of seams
which lack its waterproof characteristics. '

Still another important advantage is that the
novel connection is formed by a method which
is simple and relatively easy to carry out.

Other advantages will be apparent from the
foregoing description.

It is apparent that many widely different em-
bodiments of this invention may be made without
departing from the spirit and scope thereof, and
therefore it is not intended to be limited except
as indicated in the appended claims.

The invention is hereby claimed as follows:

1. A composite article comprising at least two
sheets of fabric material each coated on one face

8

with a coating of polyviny} resinous material and
the coatings of said fabrics facing in the same
direction, one of said sheets having its end folded
back upon itself with the coatings of said folded
back portion in contact and the other fabric hav-
ing its end overlapping the doubled back end of
the first mentioned sheet with the polyvinyl coat-
ing of said second mentioned sheet located on
that face of the second sheet that is further away
from said first mentioned sheet, and a tape of
polyvinyl resin disposed between sald first and

" second sheets with one end of said tape located
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beyond the folded end of said first mentioned
fabric and the opposite end of said tape being
located beyond the opposite end of said second
mentioned fabric, and a row of stitching passing
only through the short folded end of said first
mentioned fabric and thence through the layer
of polyvinyl coating of said short end, thence
through the tape of polyvinyl material, thence
through the second fabric and through the poly--
vinyl coating thereof, the polyvinyl coating of-
said short, folded over end and the polyvinyl tape
and the polyvinyl coating of the second fabric
flowing into the stitching holes of the row of

“stitching and forming a watertight plug therefor,

2. A composite article comprising at least two
sheets of fabric each sheet being coated with s
coating of polyvinyl resin, the coatings facing
in the same direction, one of said fabric sheets
having its end folded upon itself with the coating
of said fabric disposed inwardly, the second fabric
sheet likewise having its end folded over with
the coating thereof located on the outside, the
folded end of one sheet lying within the folded
end of the opposite sheet, and a strip of polyvinyl
resinous material located between the short end
of the folded end of one fabric and the adjacent
longer foided wall of the other fabric, stitch'ng
passing through the interfolded layers of fabric
and polyvinyl coating and polyvinyl tape, the
edges of said stitching terminating at the oppo-
site outside surfaces of said interfolded fabrics,
said fabric material and polyvinyl coatings and
tape being pressed under heat to cause said poly-
vinyl material to flow into and seal the rows of
stitching. -

3. A composite article comprising at least two
sheets of fabric each sheet being coated with &
coating of polyvinyl resin with the coatings facing
in the same direction, one of said fabric sheets
having its end folded upon itself with the coating
of said fabric fold disposed inwardly and facing
the confronting portions of the confronting faces
of the fold, the second fabric sheet likewise hav-
ing its end folded over with the coating thereof
located on the outside, the folded shorter end of
one sheet lying within the folded end of the oppo-
site sheet, and a strip of polyvinyl resinous mate-
rial located between the short folded end of the
first sheet and between the adjacent folded wall
of the second sheet, and stitching passing through
the interfolded layers of fabric and polyvinyl
coating and polyvinyl tape, the edges of sald
stitching terminating at the opposite surfaces of
said fabric material, said fabric material and
polyvinyl coatings and tape being pressed under
heat to cause the polyvinyl material to flow into
and seal the rows of stitching, the polyvinyl
material flowing outwardly beyond the folded
over end of the first fabric and the confronting
wall of the second fabric,

4, A pair of fabrics each coated with polyvinyl
resin, said fabrics having their ends looped over
with the free end of one fabric inserted in the
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looped portion of the other fabric, and with the
polyvinyl coating of one of the looped over por-
‘tions of one fabric contacting the polyvinyl coat-
ing of the inserted end of the other fabric, rows
of stiching passing completely through said inter-
folded rows of fabrics and coatings, and a tape
of polyvinyl material overlying the juncture of
the folded end of the second fabric and the first
fabric, said fabrics and coatings and polyvinyl
material being compressed under heat whereby
to cause the polyvinyl coatings and the tape to
flow into the stitchings to seal the same.

5. A seam for uniting two fabrics each coated
with polyvinyl resin, said fabrics being disposed
with their polyvinyl coatings facing tin the same
direction, one of sald fabrics having its end looped

back upon itself with the polyvinyl surfaces of

the looped portions facing each other, and the end
of the other fabric overlapping the looped portion
of the first fabric, stitching passing through said
overlapping portions of said first and second fab-
ric and their coatings, the polyvinyl resinous
material coating saild fabric being . subjected to
pressure and heat {o cause the same to flow inte
the stitching and to cure in such position whereby
fo seal the stitching and render the same water-
proof. ’

. 8. A composite article comprising at least two
sheets of fabric material each coated on one face
with a coating of polyvinyl resincus material and
the coatings of said fabrics facing in the same
.direction, one of said sheets having its end folded
back upon itself with the coatings of said folded
back portion in contact and the other fabric hav-
ing its end overlapping the doubled back end of
the first mentioned sheet with the polyvinyl coat-
4ng of said second mentioned sheet located on
that face of the second sheet that is further
away from said first mentioned sheet, and a tape
of polyvinyl resin disposed between said first and

_.second sheets with one end of said fape located
beyond the folded end of said first mentioned fab-
ric and the opposite end of said tape being located
beyond the opposite end of said second mentioned
fabric, sald coatings and tape being subjected to
pressure and heat whereby to cause the polyvinyl
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coatings and polyvinyl tape to flow to form a .

waterproof seaied union between the folded end
of the first fabric and the\ second fabric, and

10
whereby the polyvinyl tape between the end of the
overlapped folded portion of the first fabric and

“the end of the second fabric to flow outwardly

and seal the joints therebetween

7. A composite article comprising at least two
sheets of fabric each sheet being coated with a
coating of polyvinyl resin with the coatings facing
in the same direction, one of said fabric sheets
having its end folded upon itself with the coating
of said fabric fold disposed inwardly and facing

‘the confronting portions of the confronting faces

of the fold, the second fabric sheet likewise having
its end folded over with the coating thereof
located on the outside, the folded shorter end of
one sheet lying within the folded end of the
opposite sheet, and a strip of polyvinyl resinous
material located between the short folded end
of the first sheet and between the adjacent folded
wall of the second sheet, said fabric material
and ‘polyvinyl coating tape being pressed under -
heat to cause the polyvinyl material to flow and
seal the junction between the layers of: fabric and
to seal the junction between the folded end of the
first fabric and the adjacent confronting face of
the second fabric. '

HOWARD H. HAMAN.

WILLIAM E. SCHMIDT.
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