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Pile weatherstripping, which is clad with a wrapping of a film (14, 25, 104, 216) of flexible material, has one or more rows (19, 27,
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other row (212) unclad. The film material (104) may be wrapped separately around adjacent rows and attached to the backing
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and the density of the pile (10, 24, 105, 233), weatherstripping having desired compressibility and air and water Infiltration control
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(12, 28, 106, 218) in side-by-side
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m \\\ \\\\ 21 8 pile. Then, the film material (14,
25) may be bent around the pile as

it moves through a guide (88). The

& film material (14, 25) is then attached along the opposite edge to the backing thereof so as to completely enclose and clad the row
& (19, 27) of weatherstripping. The film material may be wrapped around one row (214) of two adjacent rows (212, 214) of pile
e\ (233) and attached to the backing (218), leaving the other row (212) unclad. The film material (104) may be wrapped separately
around adjacent rows and attached to the backing (106) to provide two clad rows (100, 102) of weatherstripping. By selection of

the porosity of the film material (14, 25, 104, 216) and the density of the pile (10, 24, 105, 233), weatherstripping having desired
compressibility and air and water infiltration control properties may be produced.
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WRAPPED PILE WEATHERSTRIPPING AND METHODS OF MAKING SAME

Description

The present invention relates to pile weatherstripping and particularly to pile
weatherstripping having a pile or piles which are wrapped with flexible material to form a
cladding over the pile. The present invention provides pile weatherstripping having sealing
and air and water infiltration control characteristics of both conventional pile
weatherstripping and foam weatherstripping.

Conventional pile weatherstripping, such as sold in substantial quantities by Ultrafab,
Inc. of Farmington, New York, USA, contains a row of pile with internal and/or external fins.
Such pile weatherstripping and methods of making same are described in Larry E. Johnson et.
al., U.S. Patent No. 5,338,382, issued August 16, 1994 and Larry E. Johnson, U.S. Patent No.
5,807,451, issued September 15, 1998 and in the documents referenced therein. Foam
weatherstripping or weatherseals may have a resilient strip of foam, or other elastomeric
material, alone or with the aid of a low-function skin extruded over the strip. Such foam or
elastomeric weatherstripping and methods for making same are described 1n Mertinooke et.
al., U.S. Patent No. 5,192,586, issued March 9, 1993 and Colliander, U.S. Patent No.
4,538,380, issued September 3, 1985. The present invention provides a pile weatherstripping
which may be tailored to have desired sealing characteristics, from a complete seal against air
and water infiltration characteristic of foam and elastomeric type weatherstripping to
controlled air and water infiltration characteristics and dispersal characteristic which may be
found in pile weatherstripping.

In addition, a wrapped or clad pile weatherstripping provided in accordance with the
invention also has compressibility in terms of the amount of force to compress and reduce the
thickness of the weatherstripping; for example by %2, which 1s compatible with foam or
clastomeric weatherstripping. Another feature of clad weatherstripping provided by the
invention is reliability in |applications where the surface which is sealed undergoes sliding
motion, as is the case with sliding doors and windows. The compressibility of the pile for
such sliding applications reduces the risk of nicking or tearing to which elastomeric and foam
seals are subject, even when the foam 1is coated with a non-stick (low friction) skin.

Although pile weatherstripping has been designed with bulbs outside the pile or with
the pile inside the bulb, performance emulating foam and elastomeric seals (bulk seals), while
having tailored compressibility and air and water infiltration characteristics, has not been

obtained. Many variations of bulb/pile designs, configurations have been proposed over the
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years. See, for example, Grant, U.S. Patent No. 228,526, issued June 8, 1880; Hall et. al.,
U.S. Patent No. 543,932, 1ssued August 6, 1895; Schlegel, U.S. Patent No. 1,914,217, issued
June 13, 1933; Bright, U.S. Patent No. 2,968,072, 1ssued January 17, 1961; Kondolf, U.S.
Patent No. 3,359,686, 1ssued December 26, 1967; Hess, U.S. Patent No. 3,604,153, issued
September 14, 1971; Johnson et. al., U.S. Patent No. 3,745, 053, issued July 10, 1973; Lind,
U.S. Patent No. 4,028,456, issugd June 7, 1977; Metzler, U.S. Patent Re. 30,359, reissued
August 5, 1980; Boyce, U.S. Patent No. 4,305,984, 1ssued December 15, 1981; Yackiw, U.S.
Patent No. 4,307,139, 1ssued December 22, 1981; Landreth, U.S. Patent No. 4,318,249, issued
March 9, 1982; and Miska, U.S. Patent No. 4,358,497, 1ssued November 9, 1982.

It was found, i accordance with the present invention, that the necessary and
desirable characteristics for emulating foam weatherstripping and enhancing the sealing and
air and water infiltration characteristics of pile weatherstripping were not obtained with prior
pile weatherstripping designs because they lacked an effective sheathing or cladding of the
pile. It was found 1n accordance with the present invention that providing a film of flexible
material both encasing the pile and conforming to the pile, as for example by providing a
bulb completely filled with the pile, 1s effective in presenting a weather seal simulating a
foam or elastomeric weather seal and also having tailorable air and water infiltration and
compressibility characteristics. The flexible film presents, on one side, a sealing surface and,
on the other side, a surface which 1s yieldably supported by the pile. In accordance with
different embodiments of the invention, effective compressibility and fluid infiltration control
may be obtained in a pile weatherstripping having two rows of pile adjacent to each other 1n
side-by-side relationship. One of these rows may be clad with the flexible film material,
which forms a longitudinal bulb filled with the pile of the one row. The other row remains
unclad, the weatherstripping therefore has the characteristics of a foam emulating side and a
pile side. In accordance with another embodiment of the invention, both rows of pile are
confined 1n bulbs by the flexible film. This dual clad pile has enhanced sealing and
infiltration control characteristics.

In accordance with the method of making the enhanced pile weatherstripping product
atforded by the mmvention, a pile 1s formed by winding yarn on an endless mandrel or band, as
shown 1n the Larry E. Johnson patents referenced above. The film, preferably a web of felted
or flocked fibrous material, such as used for the fins of conventional pile weatherstripping, is
attached with the pile along one edge of the film to-a backing. The attachment is preferably
by means of ultrasonic welding. The film extends beyond the height of the pile and is bent to
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wrap the film to encase the pile into a completely pile-filled bulb. The film is then attached,
again preferably by ultrasonic welding, to the backing from which the pile projects. By
laying the film material inside the mandrel and winding the yarn forming the pile over the
tilm, a length or lengths of film extend from the inside of the pile and divide the pile into
adjacent side-by-side rows. The film is then bent over one or more of these rows to provide
pile weatherstripping with one row of wrapped pile and another of free upstanding pile, or
with two (dual) rows of wrapped pile.

Accordingly, it is a principal feature of the present invention to provide improved pile
weatherstripping, and also to methods of making same.

It 1s a more specific feature of the present invention to provide improved pile
weatherstripping having a cladding or wrapping of material around one row or either or both
of a pair of rows of pile, and also to methods for making same.

It 1s a further feature of the present invention to provide improved pile
weatherstripping having characteristics simulating foam or elastomeric weather seals and
having tailorable compressibility and infiltration control characteristics, and also to methods
of making such pile weatherstripping.

The foregoing and other features and advantages of the invention, as well as presently
preferred embodiments of weatherstrip products and methods of making them, all in
accordance with the mvention, will become more apparent from a reading of the following
description in connection with the accompany drawings in which:

Fig. 1 is a process diagram showing the method of making pile weatherstripping in
accordance with a first embodiment of the invention; the Figs. indicated in Fig. 1, mentioned
below, 1llustrate the cross sections of the weatherstripping in stages of manufacture, as the
steps 1n the method are carried out;

Figs. 2-8, 10 and 11 are cross sections of the weatherstrip product in different stages
of manufacture in accordance with the method illustrated in Fig. 1;

Fig. 9 shows another embodiment of the weatherstrip product;

Fig. 12 1s a perspective view of the apparatus for bending, and thereby rolling and
wrapping the film, provided by a web of fin material, to contain the pile, and welding the
film;

Figs. 13, 13A and 15-18, which are cross sections of Fig. 13A taken along the lines
15-15, 16-16, 17-17, and 18-18, respectively, show the guide for bending and wrapping the

film of {fin material around the pile;
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Fig. 14 is an end view illustrating the front end of the wrapping mechanism shown in
Fig. 12;

Fig. 19 is a process diagram similar to Fig. 1 illustrating the steps in the method for
making pile weatherstripping of a further embodiment of the invention having both of two
parallel rows of pile wrapped and clad by films provided by webs of flexible fin material; the
Figs. indicated in Fig. 19, described below, indicate the weatherstrip in stages of manufacture
in accordance with the method;

Figs. 20-26 are cross sectional views illustrating the wrapped dual pile weatherstrip 1
stages of 1ts manufacture 1n accordance with the method illustrated m Fig. 19;

Figs. 27-34 are cross sectional views which illustrate pile weatherstripping, made by a
method in accordance with another embodiment of the invention, 1 successive stages of
manufacture; the product being pile weatherstripping, where one of two adjacent rows of pile
1s wrapped or clad by the film;

Fig. 35 illustrates, schematically and 1n a sitmplified way to show, principally, the
paths for the belts and band in a mechanism for slitting yarn while leaving the flexible film
available for wrapping around the row or rows of pile;

Fig. 36 1s an enlarged elevational view of the slitting mechanism shown m Fig. 35;

and

Fig. 37 1s a sectional view of the mechanism shown in Fig 36, the section being taken

along the line 37-37 1 Fig. 36.

Detailed Description of the Invention

Figs. 1 and 2 to 18 1llustrate the method and apparatus for carrying out the method to
manufacture the weatherstrip shown i cross-section in Fig. 11. This weatherstripping 1s the
product of the process illustrated in Fig. 1 and its associated figures. The weatherstrip itself
is a pile of yarn 10, which is suitably polypropylene yarn of the type heretofore used in pile
weatherstripping manufactured by Ultrafab, Inc. and discussed in the above-referenced Larry
E. Johnson patents. The pile 1s a continuous length which projects upwardly from a backing
strip 12 of plastic material again suitably polypropylene as described in the above-referenced
Larry E. Johnson patents. The pile 1s encased or clad and confined in a bulb by a film 14
such that the pile fills the bulb, leaving substantially no space between the film 14 and the
pile 10, especially at the upper end or top 16 of the pile. By virtue of the method of

manufacture illustrated in Fig. 1 and the figures associated therewith, the film extends under
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the pile in a zone 18 (Fig. 10) or a region along one edge of the pile, the pile 10 and the
backing strip are attached by fusing them together. Such fusing 1s obtained through the use
of ultrasonic energy and is known as ultrasonic welding. The region along the other edge 20
(Figs. 10-11) of the pile 1s bent or folded around the pile and attached, preferably by
ultrasonic welding in another zone 22. The clad pile of Fig. 11 1s in the form of a closed bulb
which extends the length of the weatherstripping and presents a surface near the top of the
pile which forms a seal against a frame or sash of a window, door or other member. The
sealing eftect 1s controlled both by the pile 10 and the film 14. The compressibility of the
weatherstripping 1s controlled by the density of the yarn in the pile 10. Air and water
infiltration and dispersal characteristics are obtained by selecting the pile density and the
porosity and air and water mfiltration characteristics of the film. The weatherstripping
produc‘t can be tailored to provide specified characteristics as regards air, water infiltration,
dispersal and compressibility, and in so doing, combines the characteristics of foam or
elastomeric weather seals and pile weatherstripping.

An additional feature of the invention is that by selecting a laminated, non-woven skin
for the film, the pile is water-proofed. Thus, the core of the seal (the bulb under the skin) in
the weatherstrip 1s protected against degrading effects. For example, the degrading effect of
water penetrating the core and freezing makes the seal subject to rupture by the expanding
water as 1t turns 1nto ice. Foam seals have pores into which water can penetrate and are
subject to such rupturing effects. The weatherstrip provided by the invention is not subject to
such degrading effect.

Referring to Fig. 9, there 1s shown a pile weatherstrip having a pile of yarn 24
attached as by ultrasonic welding in a zone 26 at the bottom thereof to a backing strip 28.

The pile 24 (forms a pile row 27) 1s clad by a film 25, suitably a web of fin material like the
material 14. The film encases the pile so that a fully filled bulb of pile, confined and encased
by the cladding fin material 25, is formed. The regions 30 and 32 along the opposite edges of
the pile define the feet of the encasing film 25 and may be attached to the backing 28 as by
ultrasonic welding to form an integral clad pile weather seal having characteristics similar to
those described 1n connection with Fig. 11.

Referring to Fig. 1, there is schematically shown an endless mandrel or band 34 which
is driven to travel around pulleys 36. A similar endless band or mandrel is used in apparatus
described in the above-referenced Larry E. Johnson patents and the Horton patents referenced

therein to make pile weatherstripping continuously. Similarly, with the method, described in
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these patents and used for making pile weatherstripping with the aid of a continuous mandrel,
the first step of the process is the wind yarn step 38. As shown in Fig. 2, yarn is wound
around the mandrel 34.

The next step is to apply the film, which since it is made of material similar to that
used m fins formed inside and outside of pile in pile weatherstripping, is called a “fin”; it
being understood that the term fin implies a web similar to that used in providing fins.

T'wo weatherstrips are made simultaneously with the method shown in Fig. 1. They
are the weatherstrip product which is wound at the end of the process on product reels 40 and
42. In steps 44, the fin 1s applied to the right side of the mandrel 34 over the yarn as shown in
Fig. 3 with the aide of a guide 48. The fin material may be unwound from a reel into a gap
between the guide 48 and the mandrel 34, and the yarn wound around the end of the mandrel
34. There 1s sufficient pressure and accompanying friction to pull the fin material and
unwind 1t from 1its reel as the mandrel 34 is driven around its endless circuit.

As the fin 14 leaves its guide 48, the backing strip 12 is fed over the fin and is
centered by means of the ridges 51 and 52 projecting from the backing strip. Pressure is
applied to the backing strip against the mandrel 34 by an ultrasonic horn 54 (See Fig. 4)
which provides energy to fuse the backing strip 12, fin 14 and yarn 10 in the zone 18 (See
Fig. 10). In order to make a second pile weatherstrip at the same time in the same continuous
process, another fin 14a 1s guided by a guide 48a so that it lies on the opposite side in
essentially mirror image relationship, as shown in Figs. 5 and 6, to the fin 14 as shown in
Figs. 3 and 4. It will be observed that the fins 14 and 14a have a long side or leg 15 and 15a
and a shorter side 17 and 17a. The longer side is, in subsequent steps of the process, folded
or bent (1.e. wrapped) around the pile and welded in the region 22 along its outer edge 20 as
shown 1 Fig. 10 so as to form the bulb or cladding of the pile.

The step 46 includes welding of the fin 14a and yarn 10 to another backing strip 12a
by another ultrasonic horn 54a. The steps for applying the fin, as shown in Fig. 5, are
indicated 1 Fig. 1 at 56, and the feeding/welding of the backing strip on the left side as
shown 1n Fig. 6 are indicated in Fig. 1 at 58.

The next step in the process is to slit the yarn 10 near the right end 60 of the mandrel
and also near the left end 62 of the mandrel 34. This step is indicated in Fig. 1 at 64. To
stmplify the illustration only the slitting of the yarn at the right side of the mandrel is
illustrated n Fig. 7 and 8. To slit the yarn 10 at the left side of the mandrel, the slitting
apparatus 1s repeated, spaced from the right side slitting apparatus shown in Figs. 7 and 8
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further along the mandrel in the direction of travel (to the left) as the mandrel 34 moves in a
counter clockwise direction as shown in Fig. 1 by the arrow 35.

The apparatus shown in Fig. 7 and 8 has, as its principal parts, cutter wheels 64 and
66 and fingers 68 and 70. The fingers are close enough to the fins to lift the fins while raising
the yarn pile10. Then the cutter wheel 64, which is driven in the direction shown by the
arrow 64a 1n the case of the cutter wheel 64 and in an opposite sense for the cutter wheel 66,
slit the yarn. There are left two partially completed weatherseals with yarn piles 10. The
yarn pile 10 forms a row 19 of such pile in each of the partially completed weatherseals after
their removal from the mandel. Fins 14 and 14a are attached along one side under the pile to
their respective backing strip 12 with the elongated side of the fins 14 and 14a extending
along one side of the pile.

In the next step of the process 70, the partially completed weatherstripping as shown
in Fig. 14 1s separated along two paths 67 and 69. Similar apparatus and methods for
wrapping the fin around the pile and welding to complete the weatherstripping are carried on
each of the partially completed weatherstrips. To simplify the illustration, only one of these
similar apparatus is illustrated in Figs. 10, and 12 through 18.

As shown 1n Fig. 14, the backing strip 12 is threaded under ledges or guide bars 74
and 76 so that the pile 10 and the fin 14 project through a channel 78. The bars are attached
to a base 80 as shown in Fig. 12.

Above the bars 74 and 76 are cylindrical guides 82 and 84. These guides are higher
than the pile but lower than the upstanding section 15 of the fin 14. The guides 82 and 84
bend and wrap the longer side 15 of the fin around and over into contact with the top 16 of
the pile 10, and in tight engagement therewith, as shown in Fig. 14.

Following the bars 74 and 76 is a tapered tunnel guide 88 shown in Figs. 13 through
18. This guide has a flange 89 from which it projects rearwardly along a path to an ultrasonic
horn (or head) 92. The horn 92 has a channel 94 as shown in Fig. 10. The guide 88 is
mounted at a height dictated by the height of the pile 10 on a mounting block 96. The
mounting block supports the tapered guide 88. The guide 88 is aligned with respect to the
weatherstripping, as it moves through the channel 78, by a bracket 98 which adjustably
mounts the block on the base 80. Since the guide is tapered and aligned with the pile 10, the
elongated side 15 of the fin wraps around the pile so as to completely confine, encase and
clad the pile. As shown in Fig. 10, the clad pile is fed through the channel 94 in the
ultrasonic welding horn 92. The horn 92 is aligned so that the right side thereof engages the
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weld zone region 22 along the edge 20 of the fin segment 15 where ultrasonic energy is
applied via the horn 92 so as to seal the row 19 of pile 10 into a bulb encasing it in the fin 14
and providing an integral weatherstrip product as shown in Fig. 11.

The other single clad row weatherstripping shown in the embodiment of Fig. 9 may
be made similarly to single clad row weatherstripping described above, but in which the yarn
pile is wound around the mandrel 34 and welded to a backing strip without the fin material.
Next, after cutter wheels 64 and 66 cut the yarn pile to provide two partially completed
weatherstrippings, fin material is applied over the resulting pile row of each of the partially
completed weatherstrippings prior to insertion in apparatus 12. In apparatus 12, the fin
material is bent and wrapped around pile row by member 88 to form a fully filled bulb of pile
which confines and encases the pile, and then the fin material is welded in channel 94 of horn
92 in the region 30 and 32 to the backing strip.

Referring next to Figs. 19 to 26, there is illustrated the method of making dual pile
wrapped clad weatherstripping which, in its last stage of manufacture is shown m Fig. 26. As
shown in that figure, the weatherstrip has two rows of pile 100 and 102 which are fully
enclosed into two bulbs by a film 104 of fin material, such as used in the single row pile
weatherstrip described in connection with the previous figures. The bulbs formed by the
cladding fin material 104 are filled with pile especially at the tops thereof which present
sealing surfaces to a member of a window or door frame at which sealing 1s etfected by the
dual row clad weatherstrip.

A backing strip 106 is attached to the bottom of an interior loop 108 of the fin 104 and
to the bottom of the pile rows 100 and 102. This attachment may be ultrasonic welding of the
backing strip 106, the bottom of the loop 108 and the bottom of the rows of pile in a zone 110
in a channel between the ridges 112 which extend longitudinally along the upper surface of
the backing strip 106. Regions 114 adjacent to the side edges 116 along opposite sides of the
fin 104 are attached to the backing strip 106, preferably by ultrasonic welding. As shown 1n
Fig. 26, a welding horn (or head) 122 has a channel or slot 124. The bulbs of clad pile 100
and 102 pass through the channel 124. The horn 122 during welding, applies ultrasonic

energy in the regions 114 which fuses together and welds these regions and the upper surface

of the backing strip 106.
The method shown 1n Fig. 19 is a continuous process for producing two dual row,
clad weatherstrips at the same time. The process uses an endless band or mandrel 130 which

is driven around pulleys 132 and 134, similar to the mandrel 34 and the pulleys 36 shown m
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Fig. 1. In order to arrange the film or web of fin material so that it can be wrapped around
two side by side rows of pile, a web 104 and another web 104a are guided to the mandrel and
folded around opposite ends 140 and 142 of the mandrel. Regions along opposite edges 116
and 116a are arranged 1n overlapping relationship, as shown in Fig. 20. This completes the
“place fins on mandrel” step 139 of Fig. 19.

Fig. 21 shows the result of the next step which 1is to place bands 146 and 148 over
center sections (the overlapping sections of the ends 116 and 116a) of the fins 104 and 104a.
This step is shown at 144 in Fig. 19. In Fig. 21, the bands 146 and 148 are shown. These are
endless bands which are entrained around the mandrel 130 and driven pulleys 132 and 134.
In Fig. 36, the path of the bands 146 and 148 1s shown, together with the mechanism for
slitting center sections of the yarn. The bands overlie the overlapping end regions of the fins
104 and 104a. The relationship of the overlying end regions may be reversed or one set of
ends 116 may be inside or outside of the other set of ends 116a.

The next step 149 is to wrap yarn 150. The wrapped yarn forms the pile rows 100
and 102 of each of the two weatherstrips which are made simultaneously by the process of
Fig. 19. The yarn pile 150 1s wrapped over the overlapping ends 106 and 106a, and
compresses the bands 146 and 148 agamst the overlapping center regions of the fins 104 and
104a (See Figs. 22 and 23). In the next step 152, backing strips 106 and 106a are attached
and welded to the pile.

In the next step 154, the mandrel, with the wrapped pile over and backing the bands
146 and 148 and the fins 104 and 104a, is slit by the slitter mechanism, as shown 1n Fig. 23.
The slitter mechanism 1s more fully shown 1n Figs. 35 to 37. During slitting 1n the slitter
mechanism the center region of the yarn over the bands 1s held down, suitably by rollers 156
and 158, 1in Figs. 35-37 alone, (as 1 Fig. 23) or with rubber V-belts 162 and 166 which are
entrained around sets of pulleys 168 and 170, also as shown m Figs. 36 and 37. The paths of
the band 146 and 148 are about tensioning idler pulleys 213 and 215 (Fig. 35 and 36). The
band 146 executes a loop around the outside of the mandrel 130 over the mandrel pulleys 132
and 134. The drive for the belt 1s taken off the mandrel 130, since the belt 146 frictionally
engages the mandrel 130. The belt 148 executes a loop defined by the pulleys 170, 1dler
pulley 213 and other idler pulleys 217.

The yarn 150 1s held down by the rollers 156 and 158 against the bands 146 and 148.
The fins 104 and 104a are also held down via the bands 146 and 148 by the rollers 156 and
158. Fingers 171, 172, 174, and 176 raise the yarn 150 into cutting engagement with driven
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cutter wheels 178, 180, 182, and 184. These wheels are engaged and turned with driven
shafts 186 and 188. The cutter wheels are held 1n place on the shafts 186 and 188, by collars
190 and 192 which are fastened to the drive shafts 186 and 188 by lock nuts 194 and 196.
The latter are shown in detail in Fig. 37. The pulleys 168 and 170 around which the V-belts
162 and 166 extend and are permitted to free wheel by being mounted on bearing sleeves 198
and 200, also as shown in Fig. 37. As shown 1 Fig. 23, the cutter wheels remove the center
sections of the yarn where these center sections are carried around and out of the shitter
mechanism to vacuum pickups 203 and 205 adjacent to the pulleys 168 and 170 where they
are removed from the slitter. The location of these vacuum pickups 203 and 205 1s shown 1n
Fig. 36.

After the center sections are cut out and removed by the slitter mechanism, there
remains two pile weatherstrips having two pile rows 100 and 102 (Fig. 24) separated by
overlapping lengths of fin 104 which are longer than the height of the pile rows 100 and 102,
and sufficiently long to be rolled and wrapped around pile rows 100 and 102. The fin 104 1s
effectively compressed as shown in Fig. 24 upon removal from the mandrel 130. This rolling
and wrapping step 204 and 206 1s carried out after the slitting step 154 and the separation of
the weatherstrips. The separated weatherstrips are then passed into rolling guides such as the
guide 208 shown 1n Fig. 25. The end regions 114 are guided against the backing 106 and
welded to the backing ultrasonically by the welding head 122 as shown 1n Fig. 26. The
resulting weatherstrips from step 204 and 206 are wound on product reels 42 and 40,
respectively. For purposes of illustration, only the weatherstrip having fin 104 and backing
strip 106 1s shown in Figs. 24-26, but as indicated in Fig. 19 the operations shown in these
figures are also performed on the weatherstrip having fin 104a and backing strip 106a.

Fig. 34 shows weatherstrip 210 having two rows 212 and 214 of pile only one of
which 214 1s clad by fin material 216. The cladding fin 216 forms a bulb which 1s filled
completely and encases the row 214. Both rows 212 and 214 of pile and the fin 216 are
attached as by ultrasonic welding to a backing strip 218.

The method of making the single clad, dual pile row weatherstripping 1s similar to the
method of making the weatherstripping 1 Fig. 26 where both rows 100 and 102 of pile are
clad. In case of the single clad row of weatherstripping 210, overlapping webs of thin
material 216 and 216a form J-sections when placed on an endless band or mandrel 230 as
shown in Fig. 27. As shown in Fig. 28, bands 232 and 234 hold down and grip the center
sections of the fins 216 and 216a against the mandrel 230.
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As shown in Fig. 29, the yarn pile 233 1s wound around the mandrel 230 over the fins
216 and 216a and the bands 232 and 234. The backing strips 218 and 218a are then welded
to the ends of the weatherstrips attaching the backing strips 218 and 218a to the ends of the
fins 216 and 216a and the yarn pile 233. The mandrel with the welded backing strips
attached then goes to a cutting mechanism similar to the mechanism 1n connection with Figs.
36 and 37. The weatherstrips as they are being cut are illustrated m Fig. 31.

After being cut the weatherstrips are separated where the separated weatherstrips are
each like the one shown in Fig. 32 with an upstanding fin 216. This fin in the next step 1s
rolled around to clad the pile row 214 and the outside edge region 219 is welded to the
backing strip 218 outside of the pile row 214, such as using a guide similar to guide 208. The
weatherstrip going into the rolling and welding step i1s shown 1n Fig. 32. Fig. 33 shows the
weatherstrip 210 with the fin 216 while it 1s being rolled. The final one clad row weatherstrip
210 1s shown 1n Fig. 34. For purposes of 1llustration, only the weatherstrip having fin 216
and 218 1s shown 1n Figs. 32-34, and the same operations of Figs. 32-34 are performed on the
weatherstrip having {in 216a and backing strip 218a.

The completed weatherstrip product of the different embodiments of Figs. 9 (single
clad pile row), 11 (single clad pile row), 26 (dual clad pile rows), and 34 (dual pile rows, one
clad, one unclad) have air and water infiltration and dispersal characteristics obtained by
selecting the pile density and the porosity and air and water infiltration characteristics of the
flexible fin material. The weatherstripping product can be tailored to provide specitied
characteristics as regards air, water infiltration, dispersal and compressibility, and 1 so doing,
combines the characteristics of foam or elastomeric weather seals and pile weatherstripping.
Further, by selecting a laminated, non-woven skin for fin material, rather than a textile or web
material, the pile row within such fin material forming the bulb in the embodiments m"ay be
made water-proofed.

From the foregoing description it will be apparent that there has been provided
improved pile weatherstripping having one or more clad rows of pile. Other embodiments
which are variations and modifications of the herein described pile weatherstripping and
modifications in the method of manufacture thereof will undoubtedly become apparent to
those skilled 1n the art. Accordingly the foregoing description should be taken as illustrative

and not in any limiting sense.
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WHAT IS CLAIMED IS:
1. Pile weatherstripping which comprises at least one row of yarn providing a

pile, a film of flexible material encasing said pile and conforming to said pile, said film
presenting on one side a sealing surface and on the opposite side a surface yieldably

supported by said pile.

2. The pile weatherstripping of Claim 1 wherein said pile is confined into a bulb
by said film.

2

3. The pile weatherstripping of Claim 1 wherein said pile 1s a bulb of said yarn
clad by said film.

4, The pile weatherstripping of Claim 3 wherein said bulb 1s filled by said pile.

3. The pile weatherstripping of Claim 1 wherein said film 1s a web of textile
material.
6. The pile weatherstripping of Claim 5 wherein said pile and said web material

is capable of dispersing air and water infiltrating said web into said pile.

7. The pile weatherstripping of Claim 1 wherein said film 1s a fin of material

which 1s air infiltratable.

8. The pile weatherstripping of Claim 5 wherein said web is a cloth of felted or
flocked plastic fibers.
9. The pile weatherstripping of Claim 8 wherein said fibers are of polypropylene.

10.  The pile weatherstripping of Claim 1 wherein said pile extends longitudmally

in a plurality of rows, said film encasing at least one of said rows.



CA 02540319 2006-03-21
WO 2005/046982 PCT/US2003/032753

-13-

11. The pile weatherstripping of Claim 10 wherein two of said rows are adjacent
to each other, said film encasing one of said two rows and the other of said two rows being an

independently extending upright pile.

12. The pile weatherstripping of Claim 10 wherein said rows are separately
encased by said film to separately provide a pair of encased piles wherein the films

conforming to said rows present separate sealing surfaces.

13. The pile weatherstripping of Claim 10 wherein said plurality of rows are
confined into at least one bulb encased and clad by said film while the other row 1s not so

encased.

14.  The pile weatherstripping of Claim 10 wherein said plurality of rows are

separately encased by films into side-by-side bulbs wherein said rows are clad by film

material.

15. The pile weatherstripping of Claim 13 wherein said film 1s a web of textile

material.

16. The pile weatherstripping of Claim 14 wherein said film 1s a web of textile

material.

17. The pile weatherstripping of Claim 15 wherein said film 1s a cloth fiber which

together with said pile has certain air and water infiltratibility.

18.  The pile weatherstripping of Claim 17 wheremn said films are felted or flocked

to provide said cloth.

19. The pile weatherstripping of Claim 18 wherein said fibers are polypropylene

material.

20. The pile weatherstripping of Claim 1 wherein said film 1s a laminated, non-

woven, water impervious skin.
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21. A method of making pile weatherstripping which comprises the steps of
wrapping a web of flexible material around a row of pile to form a bulb of pile clad by said

material.

22.  The method of making pile weatherstripping according to Claim 21 further
comprising the step of ultrasonically welding said web before and after wrapping said web to

close said bulb.

23.  The method of making pile weatherstripping according to Claim 22 wherein
said welding step 1s carried out to a backing from which said pile extends and along a zone

where said pile meets said backing.

24.  'The method of making pile weatherstripping according to Claim 21 wherein

said wrapping step 1s carried out to conform said web to said pile on the outside thereof
thereby filling said clad bulb.

25.  The method of making pile weatherstripping according to Claim 21 wherein
said wrapping step 1s carried out over at least one of a pair of adjacent rows of pile to provide
either one bulb of clad pile along side of a row of unclad pile or a pair of adjacent bulbs of

clad pile.

26. The method of making pile weatherstripping according to Claim 25 wherein
said pile 1s made by winding yarn around a band, and said web 1s placed over said yarn or
under said yarn between said band and said yarn, cutting said yarn to form said pile, then
carrying out said wrapping step to provide, with said web over said yarn after said wrapping

step, a row of clad pile, and with said web which 1s under said yarn, one or two adjacent rows

of clad pile.

27.  The method of making pile weatherstripping according to Claim 26 wherein
said yarn, said web, along one edge thereof, and a backing are assembled in a first ultrasonic
welding step, and wherein said web is attached to said backing along another edge opposite

thereof to said one edge after said wrapping step in a second ultrasonic welding step.
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28.  The method of making pile weatherstripping according to Claim 27 wherein
said wrapping step is carried out with a guide through which said pile and web are driven
thereby bending said web 1nto conforming relationship with said pile to provide one or a

plurality of rows of clad pile.
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