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57 ABSTRACT 
A waterproof slide type fastener or zipper assembly 
featuring side by side tape means the adjacent edges 
of which mount cooperatively designed interlocking 
loops or coils wherein the tapes and loops are coated 
and filled with a resilient material in the nature of a 
room temperature vulcanizable silicone rubber com 
pound. The arrangement is such that the interlocking 
of the loops on the respectively adjacent edges of the 
tapes, through the medium of a slide type closure ele 
ment, causes a compression and sealing adherence of 
the contained resilient material which forms a releas 
able but positive seal and bond between the parts. The 
energy stored in the compression of the resilient mate 
rial insures against passage of water in the vicinity of 
the interlocking loops while permitting their ready 
separation, as and when required. 
The invention also contemplates a simple and 
inexpensive way of using vacuum to apply the resilient 
material to the loops or coils and their connected 
tapes. 

9 Claims, 8 Drawing Figures 
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WATERPROOF SLIDE FASTENER 

BACKGROUND OF THE INVENTION 

This invention relates to a new and improved water 
proof slide type fastener or zipper assembly utilizing in 
terlocking coil or loop type connecting elements. 
The ease of manipulation and the relative security of 

slide type fasteners has led to their widespread use in 
suits as well as other garments, casings and coverings 
associated with "in water' and underwater activities. It 
has been found, however, that such fastener assemblies 
do not per se seal against the passage of water due to 
the necessary configuration of their interlocking digit 
like connector portions, as well as the holes produced 
in their connection to supporting tapes. The zipper or 
slide type fastener assembly has proven to be particu 
larly difficult to economically modify so as to effec 
tively become and stay “waterproof” in its closed con 
dition, particularly after repeated usage. 

It has been known in the prior art to form dust covers 
over slide type fasteners. Such dust covers do not, how 
ever, provide a seal against the passage of water. They 
tend to be readily displaced from their covering posi 
tion, particularly when in a turbulent water environ 
nent. 

A slide type fastener has also been known and devel 
oped wherein a two-part overlay forms a seal by reason 
of interlocking edges. While this concept has been ap 
plied to specialized equipment, it is not an economical 
solution to the problem posed and does not make the 
slide type fasener per se impervious to the passage of 
water. Embodiments are impractical for general pro 
duction or widespread usage. Moreover, when one has 
to create a separate cover for a slide type fastener or 
Zipper assembly, there is both an increase in cost and a 
waste of material. This does not answer the general 
needs for an inexpensive and easily produced slide type 
fastener which is capable of affording, in its closed po 
sition, a seal against passage of water. 

SUMMARY OF THE INVENTION 
The present invention provides improvements in 

slide or zipper type closure or fastener assemblies ren 
dering them capable, in their closed condition, of pre 
venting the passage of water, even where the water is 
turbulent and under considerable pressure. 

Preferred embodiments of the invention comprise a 
zipper type fastener which is basically comprised of 
tape segments attachable to adjacent edge portions of 
an opening in a garment, container or casing, wherein 
the adjacent edges of the tape segment mount slide ma 
nipulated coil or loop type connector portions charac 
terized by a filler and cover of resilient material in the 
nature of a room temperature vulcanized rubber seal 
ant. The filler and cover material is such ans so ar 
ranged that as the loop or coil type connector portions 
are brought into their interlocking closed positions by 
conventional slide element, the resilient material, 
which has a web relation to the loops or coils, is placed 
under compression and adheres, one portion to the 
other, to form a seal and a bond between the interre 
lated parts. In applying this resilient material in accor 
dance with the invention, the tapes perse are similarly 
filled. It is a characteristic of the invention embodiment 
as the loops or coils are caused to separate, by appro 
priate movement of their slide type controller, the en 
ergy stored in the resilient filler and coating material 
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2 
lends itself to inducing their clean and quick release. 
Thus, a seal is provided which will accommodate re 
peated opening and closing of the slide type fastener 
without diminishing its capacity to prevent the passage 
of water in a closed condition. 
Once the loop or coil type connector elements of the 

slide fastener assembly are attached to their respective 
supporting tapes and thus provided in strip form, a slide 
type closure in accordance with the invention may be 
completed in simple fashion. In a preferred procedure, 
the tape strips and their related connector coils or 
loops are conveyor fed through a chamber in an overly 
ing shoe. As the strips move, this chamber is fed with a 
room temperature vulcanizable silicone rubber com 
pound which is caused to flow, to and through the coils 
or loops and their attached tapes under the influence of 
an applied vacuum. En the course of this procedure the 
coils or loops are webbed, filled and coated and each 
supporting tape is impregnated and all of its openings 
filled. It is noted that the strips can be fed individually 
or as an assembly in the open condition thereof. 
A primary object of the invention is to provide an im 

proved slide type fastener capable in the closed condi 
tion thereof to prevent the passage of water which fas 
tener is economical to fabricate, more efficient and sat 
isfactory in use, adaptable to a wide variety of applica 
tions and unlikely to malfunction. 
A further object of the invention is to provide an im 

proved method of fabricating a slide type fastener 
which in the closed condition thereof will inhibit the 
passage of water. 
An additional object of the invention is to provide a 

slide type fastener which in the closed condition 
thereof is capable of preventing the passage there 
through of water wherein the fastener is characterized 
by loop or coil type connector elements webbed, filled 
and convered with a resilient impermeable material 
such as a room temperature vulcanizable silicone rub 
ber compound which in the interlocking of the loops or 
coils will form a positive seal therebetween. 
An additional object of the invention is to provide a 

method of and apparatus for the waterproofing of slide 
type fasteners. 
Another object of the invention is to provide an im 

proved slide type fastener capable of providing a seal of 
an opening to which it is applied, in the closed condi 
tion thereof, possessing the advantageous structural 
features, the inherent meritorious characteristics and 
the means and mode of use herein described. 
With the above and other incidental objects in view 

as will more fully appear in the specification, the inven 
tion intended to be protected by Letters Patent consists 
of the features of construction, the parts and combina 
tions thereof, and the mode of operation as hereinafter 
described or illustrated in the accompanying drawings, 
or their equivalents. 

Referring to the accompanying drawings wherein is 
shown one but obviously not necessarily the only form 
of embodiment of the invention, 
FIG. 1 is a perspective view of a strip portion of a 

slide type fastener wherein the connector elements are 
shown to be of the coil or loop type; 
FIG. 2 shows the segment of FIG. 1 in a form in ac 

cordance with the invention wherein the loops or coils 
providing the connector elements are webbed, filled 
and covered with a sealant material in accordance with 
the invention; 
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FIG. 3 is a plan view of a slide type fastener in accor 
dance with the invention, in a closed condition thereof; 
FIG. 4 is a sectional view taken on line 4-4 of FIG. 

2; 
FIG. 5 is a sectional view taken on line 5-5 of FIG. 

3. 
FIG. 6 is a view similar to FIG. wherein the coils or 

loops of the fastener element incorporate a resilient 
cord for sealing purposes; 
FIG. 7 is a diagrammatic view, in side elevation, illus 

trating a preferred method of waterproofing a slide 
type fastener in accordance with the invention; and 
FIG. 8 is a cross sectional view taken substantially 

along the line 7-7 of FIG. 6. 
Like parts are indicated by similar characters of ref 

erence throughout the several views. 
In a slide type fastener in accordance with the inven 

tion, the assembly thereof is comprised, convention 
ally, of two strips each including a tape-like segment 10 
of flexible cloth-like material having interconnected 
therewith and extending from one longitudinal edge 
thereof a coil 12. The coil 12 forms a series of longitu 
dinally and equidistantly spaced loops 6. In this re 
spect it is to be understood the invention is not con 
cerned primarily with the method of forming the loops 
16 or the nature of their connection along one edge of 
the tape 10 but rather with the fact that the projected 
portions of the loops form connector elements in the 
closure of a slide fastener assembly so provided 

In the instance illustrated, the coil 12 is connected to 30 
the tape 0 by sewing, the stitches being applied over 
the coils in adjacent spaced relation to what may be re 
garded as the inner ends thereof. The arrangement is 
such to place the major portions of the loops in an out 
wardly projected relation to what may be regarded as 
an outer marginal edge 8 of the tape. 

It will be understood that a complete slide type fas 
tener includes a pair of the tapes 0 arranged in a side 
by side relation with the coils 12 thereof mounting in 
respectively opposing adjacent relation and with the 
corresponding loops 16 of the respective coils being in 
a longitudinally offset or alternating relation to one an 
other. Attention is directed to the fact the outermost or 
relatively free ends of the loops are flattened at 20 to 
form enlargements thereof in a sense axially of the coil 
of which it forms a part. This enlargement 20 is com 
monly referred to as a scoop. In effecting a closure of 
the slide fastener, the loops 6 on respective tapes are 
caused to interdigit so as to have, by reason of the 
scoops, an interlock and interfit with one another. This 
interlock and interfit is under the control of a slide 
member 2 of a conventional nature. In this respect, 
the innermost and remote extremities 14 of the loops 
16 on the tapes 10 provide tracks for the slide member. 
Conventionally, as the slide member is moved longitu 
dinally of the tracks on the paired coils 2, the pro 
jected loop portions, including the scoops 20, are pres 
sured into their interfit and interlocking relation. 

It is noted that to this point in time the structure de 
scribed is conventional and absent the invention will 
form a seam which to a casual inspection may appear 
impenetrable. However, it is inherent in the conven 
tional construction described that in the bringing to 
gether of the loops 6 there is in fact a spacing between 
the portions of the adjacent loops, even in their interen 
gaged positions. As a result, the seam which they form 
has numerous openings through which water may 
readily pass. It will be obvious, of course, that institch 
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4 
ing to fasten the coils to the tapes that sewing holes re 
sult through which water or other liquid may pass and 
the tape itself is normally and inherently porous. 
On applying the improvements of the invention, the 

tapes 0, coils 2, and loop portions 16 thereof will be 
modified, as illustrated in FIGS. 2 through 4 of the 
drawings, to be webbed, filled and covered with a resil 
ient sealing material, preferably in the nature of a room 
temperature vulcanizable silicone rubber compound. 
This type of material is available in a variety of forms 
and has a natural adhesive and cohesive nature and a 
rubber-like resilience. It is preferably applied in a rela 
tively liquid form and when applied tends to bridge and 
fill all openings, crevices or voids in exposed surfaces. 
It will be seen from FIGS. 2 through 4 of the drawings 
that in accordance with the invention a resilient sealing 
material such as a room temperature vulcanizable sili 
cone rubber compound has been applied to the tapes 
10, the coils 12 and their loops 16 so as to web and fill 
the loops 16, within the frame thereof and outwardly 
thereof to the extent of the scoops 20 and to coexten 
sively coat the loops and the coil and to fill all openings, 
crevices and voids in the exposed surface portions of 
the tapes 10. As a result, the tapes 10 are effectively 
rendered impervious to moisture and in a closure of the 
slide fastener to effect an interdigiting of the loops on 
the adjacent tapes the webbing, filling and covering 
material embodied on the loops will be placed under 
compression. This material has a natural adhesive and 
cohesive nature and a rubber-like resilience. As a re 
sult, the material on the loops projected from the adja 
cent tapes 10 will seal together under compression and 
be expanded and projected to the extent that the slide 
fastener assembly, in a closed condition, will effectively 
block the passage of water, even when applied under 
turbulent conditions and under considerable pressure. 
The nature of the material applied to the coils 2 and 

tapes 0, identified in the drawings by the numeral 24, 
is such that upon an opening of the fastener through the 
medium of its slide control member and the disengage 
ment of the respective webbed, filled and coated loops 
16 on respective tapes the material 24 will expand and 
effect an immediate and quick separation of the loops, 
even though covered, webbed and filled as indicated. 
As a sealant material used herein, silicone com 

pounds have certain advantages in respect to their 
availability, low cost and ease of application. Certain 
vinyls, thermoplastics and rubbers may be used, to the 
extent that they are available, provided that they have 
the same properties of adherence and webbing of the 
coils and have the capacity to seal in the manner de 
scribed. 
There are several methods by which the material 24 

may be applied to the slide fastener assembly. A pre 
ferred method is illustrated in FIGS. 7 and 8 of the 
drawings. In this instance the drawings illustrate a slide 
fastener assembly comprised of a pair of tapes 10 the 
adjacent edges of which mount coils 12 including pro 
jected loops which as described in the first instance, in 
reference to FIG. 1 of the drawings, interfit and inter 
lock due to the relatively offset positions of the loops 
when the coils are pressed together by operation of the 
slide member provided for opening and closing the fas 
tener assembly. In this closed position of the slide fas 
tener, with the two parts thereof in mating relation, the 
fastener is moved over the working surface of a table 
32 under the influence of a capstan device 30. It is to be 
understood in this respect that zipper type structures 

'r Mar-J-rks...ish-e-, . 
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are originally provided in rolls of considerable length 
and later cut to the size required to fit their intended 
application. Thus, the procedure illustrated contem 
plates that once the lead end of a roll is engaged by the 
capstan 30, the zipper assembly will be continuously 
drawn over the table 32 until its trailing end passes the 
capstan. In any event, the capstan serves as a medium 
to draw the zipper type fastener assembly under and 
through a shoe type structure 34. 
The shoe structure 34 is formed as an axially ex 

tended, generally rectangular, frame which, in a sense 
transverse to the line of movement of the zipper asem 
bly on the table 32, has the shape of an inverted “U.' 
As so formed, the shoe 34 includes a pair of trans 
versely spaced dependent leg portions 36 and 38 posi 
tioning generally perpendicular to and terminating in 
an adjacent closely spaced relation to the top of the 
table 32. Suitable supports (not shown) are provided 
for the shoe 34 to maintain a spacing between the lower 
ends of its legs 36 and 38 and the table top sufficient to 
pass therebetween the remote edge portions of the 
inner connected tapes 10 of a zipper assembly while the 
coils 12 thereof pass between and are laterally con 
tained by the leg portions in a manner believed obvious 
from FIGS. 7 and 8 of the drawings. Under such condi 
tions, as the capstan draws the zipper assembly to and 
through the shoe 34, the inner portions of the intercon 
nected tapes 10 and their connected and interlocked 
coils 12 will bridge the lower ends of the legs 36 and 38 
to form, with the shoe 34, a chamber 46 which is open 
to its respective ends. The upper or bridging portion 40 
of the shoe 34 has a central aperture 42. The latter is 
rimmed by a suitable adapter to which is intercon 
nected a discharge end of a tube 44. The tube 44 has a 
direct connection with a tank 48 containing a supply of 
room temperature vulcanizable silicone rubber com 
pound in a liquid form. Interposed in the line of the 
tube 44 is a conventional metering device 50 the pur 
pose of which shall soon become obvious. 
Below the shoe 34 and the zipper structure moved 40 

thereunder, the table 32 is provided with an opening or 
slot 52 rimmed by a suitable adapter to which is cou 
pled one end of a conduit 54. The opposite end of con 
duit 54 is connected to a vacuum producing pump (not 
shown). 

In accordance with the process of the invention, on 
operation of the vacuum producing pump a suction ef 
fect is produced reflected in the chamber 46. Sufficient 
power is applied thereby to induce the movement of 
the liquid room temperature vulcanizable silicone com 
pound from the tank 48, past the metering device 50, to 
the extent determined by its setting, and into and 
through the chamber 46. As the liquid material is 
drawn through the chamber 46 it will be caused to pass 
about and over the coils 12 and loops 16 thereof and 
between said loops and to and through the portions of 
the adjacent tapes 10 which lie between the legs 36 and 
38 of the shoe 34. The nature of the flowing liquid is 
such that it will inherently cover, adhere to and web 
and bridge the openings within the loops 16, as well as 
fill and cover the underlying tape portions. Excess liq 
uid will be drawn through the zipper assembly portion 
within the area between the legs and outwardly through 
the underlying slot 52 and conduit 54 for recovery and 
return to the tank 48. Of course, the zipper assembly is 
continuously moved and in the course of movement 
from the shoe 34 it commences to cure and swell to 
some extent in the process of the commencing of its 
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6 
drying on the coils 16 and the tape portions 10 with 
which it has made contact. Eventual and net result is a 
bonding of the material as a webbing, covering and 
filler of the zipper portion with which it has made 
contact. 
Where desired, the curing process may be expedited 

by running the coated zipper assemblies through a hu 
midity and temperature control chamber as it is moved 
from the shoe 34. The curing can also be expedited by 
separating the zipper assembly into two halves to speed 
curing and then rejoining the halves for spooling and 
packing. In any event the process can be made fully 
continuous. 
The coated webbing and filled zipper structure can 

later be cut to desired length, as may be necessary for 
the intended application. 

It is noted that on separating the interlocking coils 12 
which have been coated and webbed, without undue 
delay, it has been found that each of the coils is left 
with its own adherent covering and webbing which rel 
atively expands in the curing process to a degree that 
on closing the respectively interlocking coils together 
once more there is a compression of the coating and 
web material between the coil which produces a tight 
impermeable seal through which liquid cannot pass. 
Repeated opening and closing of such a zipper unit pro 
duces no perceptible wear or deleterious effect on the 
coated material. Attention is directed to the fact that in 
the coating, webbing and filling process in which the 
liquid RTV material is drawn through the coils 12, their 
loops 16, and underlying tape portions, the remote 
edge portions of the interrelated tapes are not sub 
jected to an application of the liquid material. This is to 
enable that such remote portions may be adhesively at 
tached to material forming edges of an opening in a 
garment, case or the like by a conventional sealing pro 
cess which will eliminate any possible leakage problems 
in these areas. Since such a sealing process forms, per 
se, no part of the present invention, and is known in the 
art, it will not be further described. 
When the slide type fasteners above described are 

cut to size, tape extensions are fixed and these tape ex 
tensions are immersed in the appropriate adhesive with 
the remote edges of the tapes 10 which have not been 
coated in the process above described and insures that 
in application of the zipper in an opening in a garment 
or casing of some sort that the seal about the zipper is 
complete and this together with the formation of the 
zipper as described, in accordance with the invention, 
guarantees a complete application of a slide fastener or 
zipper which precludes the passage of liquid in the area 
thereof. The material which may be used on the tape 
extension as well as the remote edges of the tapes 10 is 
preferably in the nature of a plastisol which is a liquid 
vinyl. 
Attention is again directed to the fact that in the orig 

inal interdigiting of the loops 16 and their scoop por 
tions 20 there is a space therebetween which affords 
passage of the room temperature vulcanizable silicone 
compound or its equivalent as applied in accordance 
with the invention. In its liquid adherent form the sili 
cone compound webs not only the loops 16, within the 
planes thereof, but has an expanded lateral application 
as determined by the expansion of the scoops 20, fan 
ning outwardly in the area thereof. This contributes to 
the complete seal enabled as the liquid material dries 
and expands in a curing process. The material is so ad 
herent to the loops 16 that when the coils 12 are sepa 
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rated each of the respective loops of the respective 
coils comes away fully covered with a spongy-like sub 
stance which affords a resilient compressible layer of 
sealing material which compresses and expands with 
each closing and opening of the invention slide fas 
tener. The coils per se will be so protected in such an 
environment as to give them a considerable longer use 
ful life than now contemplated. 
No particular reference need be made to the meter 

ing device 50 except to indicate that the metering will 
depend upon the lineal speed of the slide type fastener 
as it is drawn through the shoe 34. 
FIG. 6 of the drawings indicates a less preferred em 

bodiment of the invention which nevertheless can in 
some instances afford a waterproof closure of a slide 
fastener for certain applications. The showing of one 
half of a slide fastener in FIG. 6 is identical to the show 
ing in FIG. 1 in respect to the tape 10 and the intercon 
nected coil 12. Like parts are indicated by similar nu 
merals, with the addition of a "prime' symbol. In the 
basic segment of a slide fastener as here illustrated, it 
may be seen that a thread or cord-like item 17 is drawn 
through and fills the projected portions of the loops 16' 
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20 

of the coils 12'. The cord or thread 17 may be made of 25 
vinyl, rubber, silicone or any resilient compressible ma 
terial that will fill the major portion of the void defined 
by the loops 16'. It will be seen that on interconnection 
of a pair of adjacent tape segments 10' and their inter 
connected coils 12", of the nature shown in FIG. 6, that 
upon the interdigiting of the loops i6' on the respective 
tapes that the resilient cord 17 will be compressed and 
bulged to fill all spaces therebetween and within the 
confines of the loops 16'. A reasonably satisfactory wa 
terproof seal will be achieved in this process which, as 
indicated, could be satisfactory for certain less critical 
applications. Of course, if desirable and necessary 
there could be further added a superposed coating of a 
material such as a room temperature vulcanizable sili 
cone compound of the nature previously described to 
fill any voids which may exist in the related tapes. 
From the foregoing it will be clear that the invention 

provides, in its preferred embodiment, a means and 
method for achieving a watertight slide fastener clo 
sure. The slide fastener of the invention is distinctive by 
reason of its economy and long life and by appropriate 
modification of the sealing compound, which can be 
easily made, one can adapt the fastener to suit a great 
variety of applications. 
While the waterproofing material employed has been 

indicated, by way of preference, to be a room tempera 
ture vulcanizable silicone compound, with proper tech 
niques and machinery various pourable vinyls can be 
similarly utilized, as well as other thermoplastics and 
rubbers. As indicated herein, the invention is particu 
larly applicable to zippers wherein the interdigiting or 
interconnecting portions have a loop form. 
From the above description it will be apparent that 

there is thus provided a device of the character de 
scribed possessing the particular features of advantage 
before enumerated as desirable, but which obviously is 
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8 
susceptible of modification in its form, proportions, de 
tail construction and arrangement of parts without de 
parting from the principle involved or sacrificing any of 
its advantages. 
While in order to comply with the statute the inven 

tion has been described in language more less specific 
as to structural features, it is to be understood that the 
invention is not limited to the specific features shown, 
but that the means and construction herein disclosed 
comprise but one of several modes of putting the inven 
tion into effect and the invention is therefore claimed 
in any of its forms or modifications within the legiti 
mate and valid scope of the appended claims. 
The embodiments of the invention in which an exclu 

sive property or privelege is claimed are defined as fol 
lows: 

1. A slide fastener device including a tape one edge 
portion of which includes longitudinally spaced apart, 
relatively projected, loop-like segments defining con 
nector means formed to achieve an interdigiting con 
nected relation to similar relatively projected connec 
tor means on another tape, characterized by the rela 
tively projected portions of said loop-like segments 
being fully coated and filled, at least in part, by resilient 
compressible material forming a web which on interdi 
giting of said similar connector means will compress 
and form therebetween a seal inhibiting the passage of 
liquid. 

2. A slide fastener device as in claim 1 wherein said 
loop-like segments project, at least in part, from one 
edge portion of said tape and all projecting parts of said 
loop-like segments are webbed and coated by said resil 
ient material. 

3. A slide fastener device as set forth in claim 2, char 
acterized by said resilient material fully bridging said 
loop-like segments and projecting about and laterally 
thereof. 

4. A slide fastener as in claim 3 wherein said resilient 
material is a room temperature vulcanizable silicone 
based material. 

5. A slide fastener device as in claim 1 characterized 
by said loop-like segments being disposed at least in 
part over a portion of said tape adjacent one edge 
thereof and said resilient material filling interior areas 
of said loop-like segments and voids and openings in 
tape portions there under. 

6. A slide fastener device as in claim 1 characterized 
by said sealing material having the form of a continuous 
cord threaded through said loop-like segments. 

7. Apparatus as in claim 1 characterized by said loop 
like segments and a portion of said tape adjacent one 
edge thereof being coated and impregnated by said re 
silient material while the remaining portion of said tape 
is free of said sealing material. 

8. Apparatus as set forth in claim 1 characterized by 
said material having a rubber-like compressible form 
which is resistant to the passage of liquid. 

9. A slide fastener according to claim 1, wherein said 
loop-like segments are fully coated. 
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