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[5 7] ABSTRACT 
A ?ocked weather strip for insertion into a T-shaped 
recess of a door or door frame for engagement with 
the other upon closing. The weather strip is comprised 
of a T-shaped member of plastic with ?ocking adhered 
to the end of the upright. The end of the upright is so 
shaped that the adhesive used does not ?ow onto the 
sides of the upright. 

7 Claims, 11 Drawing Figures 
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WEATHER STRIP AND METHOD OF MAKING 

This is a division, of application Ser. No. 89,582 ?led 
Nov. 16, 1970, now abandoned. 

RELATED APPLICATIONS 

An application related to this one is Ser. No. 89,657 
?led Nov. 17, 1970, now US. Pat. No. 3,690,038 is 
sued Nov. l2, 1972 further disclosing a feature brie?y 
disclosed herein, and claiming the feature which con 
sists of a T-shaped weather strip in which the crossbar 
of the T is provided with a continuous cavity substan 
tially midway of the edges of the strip. The related ap 
plication covers an invention of Melvin L. Dieterich 
and is assigned to the assignee of this invention. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention pertains to weathersealed closures, 

and more speci?cally to closures of the type in which 
two closure members are movable relative to each 
other, usually but not necessarily in a sliding direction, 
in which the weathersealing material is a dense ?ock 
carried by a body occupying a recess in the surface of 
one of the closure members and the ?ock is in sealing 
engagement with the surface of the other closure mem 
ber. such closure members are commonly found in au 
tomobiles in the form of sliding windows, and in hous 
ing, especially in the form of large sliding glass doors. 

2. Description of the Prior Art 
A typical prior art weather strip consists of a ?at strip 

of material carrying a dense stand of ?ock ?bers mid 
way of the strip and substantially perpendicular thereto 
so that the assembled strip, in a transverse cross sec 
tion, resembles a shoe brush having a ?at or thin body 
and long bristles. The ?at body is adapted to occupy 
the crossbar space of the T in a T-shaped recess in one 
element of a closure which comprises two closely 
spaced relatively movable elements. The upright of the 
recess T is a slot in the surface of the recessed member. 
The ?ock ?bers of the weather strip extend out through 
the recess slot into an “interference” engagement with 
the adjacent surface of the other closure element. 
Flock ?bers are expensive, costing approximately 

$2.00 per pound, so it is desirable to make the ?bers as 
short as possible consistent with achieving a satisfac 
tory seal against undesirable air in?ltration. Indeed, the 
long ?bers themselves contribute to air in?ltration in 
cases where the ?ock extends through the entire depth 
of the slot forming the upright of the T-shaped recess. 
Moreover, since the ?bers often contact a glass surface 
and provide a cushion against glass breakage, ?bers 
which are too long as well as ?bers which are too short 
provide insuf?cient cushion against shock impact. It 
has been suggested to make the base strip of a formed 
sheet of polyethylene terephthalate plastic (Mylar) 
with a raised mid-portion carrying the ?ock to enable 
the use of a shorter ?ock. See especially FIG. 5 of US. 
Pat. No. 3,266,190, issued Aug. 16, 1966 and assigned 
to the assignee of this invention. However, polyethyl 
ene terephthalate is a very expensive material, and 
every effort needs to be made to bring building costs 
down. Moreover, in a wide weather strip, polyethylene 
terephthalate is so ?exible as to have two additional 
drawbacks, namely the mid-portion of the base yields 
so that the ?ock moves away from the engaged cooper 
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2 
ating surface so as to impair the effectiveness of the 
seal; and the usual relative sliding movement between 
closure elements applies a force to the weather strip 
that is transverse to the strip length, and a wide strip 
that is too ?exible may be dragged out of the recess. 
The result is that polyethylene terephthalate, even if 
inexpensive, would still have too many disadvantages 
for a satisfactory weather strip that can compete in the 
market place with others. 

SUMMARY OF THE INVENTION 
The present invention contemplates a weather strip 

for T-shaped recesses which is less expensive than prior 
art weather strips, but at the same time provides a bet 
ter seal than conventional strips. In accordance with 
the invention, a weather strip is provided comprised‘of 
a body which in transverse section resembles a T of 
which the crossbar is adapted to occupy the long space 
of the recess which forms the crossbar of the recess T, 
while the upright of the T of the body extends into the 
slot forming the upright of the T of the recess. The 
body is formed of a plastic resin which is extrudable 
from a mass to a nonuniform cross section, such as a 
vinyl resin, which bears a high percentage of an inex 
pensive ?ller to give the product stiffness while cutting 
the cost appreciably. As an example of comparative 
costs, it may be pointed out that a “?lled” vinyl costs 
approximately 7 cents per pound, as opposed to $2.00 
per pound for ?ock ?bers. A dense stand of ?ock ?bers 
is adhesively secured to the free end of the upright of 
the T of the body which, in the preferred embodiment, 
is specially formed to prevent adhesive ?ow over the 
side of the upright. 

In the method aspects of the invention, a vinyl plastic 
with a calcium carbonate filler is extruded in sheet 
form and is then embossed to form alternating parallel 
ridges and grooves. Between adjacent ridges, each 
groove is formed to facilitate tearing along predeter 
mined lines. Each ridge is crowned and is formed with 
a dam along each edge of the crown. The dams termi 
nate short of the crowns so as not to contact the film 
of plastisol adhesive applied to the crowns by an appli 
cator roll, after which the flock is applied and the adhe 
sive is heat cured in a suitable conventional oven. After 
cooling, the sheet is torn between the ridges into sepa 
rate strips which are wound onto individual reels. 

It is accordingly an object of this invention to provide 
a weather strip having a T-shaped body of an inexpen 
sive extrudable resin carrying a high percentage of an 
inexpensive ?ller having ?ocked material adhered to 
the end of the upright of the T. 

It is another object of the invention to provide a T 
shaped weather strip having a dense ?ber ?ock on the 
free end of the upright of the T, the ?ock being secured 
by an adhesive to the vbody of the strip which is formed 
to prevent ?ow of adhesive off the end. 

Still another object of the invention is an intermedi 
ate product comprising a plastic sheet having alternat 
ing ridges and grooves that may be readily provided 
with a sealing material on the ridges and is formed to 
be torn easily and uniformly between the ridges into 
separate strips. 
A further object of the invention is to provide a pro 

cess for a more economical manufacture of a better 
and more uniform closure assembly, and better and 
more uniform ?ocked weather strips, and sheets that 
can be further processed into weather strips. 
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THE DRAWINGS 

Theinvention may take physical form in certain parts 
and arrangements of parts, a preferred embodiment of 
which will be described in detail in this speci?cation 
and illustrated in the accompanying drawings which 
form a part hereof and wherein: 
FIG. 1 is a view in perspective, with parts broken 

away and in section, of a closure assembly made ac 
cording to a preferred embodiment of this invention. 
FIG. 2 is an enlarged cross sectional view of a single, 

separated plastic weather strip. 
FIG. 3 is a side view of a pair of cooperating closure 

elements provided with a weather strip according to 
this invention, with parts broken away to illustrate the 
interference type of engagement between the ?ock ? 
bers and the panel engaged thereby. 
FIG. 4 is a view similar to FIG. 2 but without the 

clock to show the con?guration of the surface to which 
the ?bers are secured, and with the body in the same 
orientation as it occupies during the clocking and heat 
curing steps of the manufacturing process. 
' FIG. 5 is a view in perspective of an intermediate as 
pect of the invention, the intermediate product shown 
in FIG. 5 being the formed plastic sheet prior to appli 
cation of the adhesive and the flock. 
FIG. 6 is an enlarged cross sectional view showing a 

portion of the intermediate product illustrated in FIG. 
5 as the adhesive is applied to the crowned surfaces of 
the ridges. 
FIG. 7 shows one aspect of the method portion of the 

invention, namely the extrusion and forming process of 
the intermediate product shown in FIG. 5. 
FIGS. 8a and 8b together illustrate another aspect of 

the method part of this invention, FIG. 8a illustrating 
the steps of applying the adhesive to the intermediate 
product shown in FIG. 5 and passing the plastic sheet 
through a flock machine, and FIG. 8b, a continuation 
of FIG. 8a, illustrating the steps of heat-curing the ad 
hesive to ?rmly adhere the ?ock to the crowned sur 
faces, separating the plastic sheet thus ?ocked into sep 
arate strips, and winding the separate weather strips 
onto individual reels. 
FIG. 9 is a cross sectional view through a closure as 

sembly made without the dams to control adhesive ?ow 
to show the the advantages of the dams. 
FIG. 10 is a cross sectional view through a weather 

strip showing adhesive being applied and illustrating 
another embodiment of the invention. 
Referring now to the drawings in detail wherein the 

showings are for the purposes of illustrating the pre 
ferred embodiment of the invention only and not for 
the purposes of limiting the same, FIGS. 1, 2 and 3 
show a closure having two closure elements A and B 
which are relatively movable, usually having a sliding 
motion one with respect to the other, and in one of the 
closure elements, here shown as the element A, there 
is a T-shaped recess C in which a T-shaped weather 
strip D is disposed. Weather strip D carries a weather 
sealing material E which has a sealing contact with the 
closure element B. ‘ ~ 

A preferred embodiment of the method of making 
weather strips according to this invention involves the 
production of a sheet F (FIG. 5) which comprises a 
sheet of plastic such as vinyl and made in the form of 
a plurality of alternating ridges G and grooves I-I. FIG. 
7 illustrates a preferred method of producing sheet F, 
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4 
which method includes a sheet extrusion process which 
takes place in an extruder I, an embossing process tak 
ing place in an embossing station I and whereby the 
sheet is embossed to the con?guration depicted in FIG. 
5, and if the resulting sheet F is not immediately formed 
into completed weather strips, a cooling step is accom~ 
plished in a cooling tank K and the cooled sheet shown 
in FIG. 5 is stored on a reel L. Additional aspects of the 
method invention are illustrated in FIGS. 8a and 81) 
wherein, in a series of steps, the plastic sheet F is appro 
priately coated with adhesive at station M, passed 
through a flock machine N and then an adhesive curing 
oven 0, after which the sheet passes through a separa 
tor P, and the separated weather strips are wound on 
individual reels indicated at Q. 
Referring again to FIGS. 1, 2 and 3, the weather strip 

as such is shown at D and comprises an elongated strip 
of plastic having a generally T-shaped cross section, 
with the free end of the upright of the T carrying a 
weather sealing material indicated as ?ocking E. The 
weather strip itself occupies the T-shaped recess C in 
the element A of the two closure elements A and B, and 
the ?ock sealing material E is in sealing contact with 
closure element B. The recess C is in the face 2 of ele 
ment A, face 2 being the underside of the element A as 
seen in FIGS. 1 and 3, and the ?ock E engages the 
upper face or surface 4 of the closure element B, sur 
faces 2 and 4 being the cooperating surfaces for the 
purposes of effecting'the desired weather seal. As is 
best seen in detail in FIGS. 2 and 4, the weather strip 
D, in cross section, resembles a T having an upright 6 
and a crossbar 8. In the invention herein claimed, 
crossbar 8 may be a solid or continuous member. The 
cavity shown at 10 forms no part of the invention in this 
case, but is disclosed in greater detail and is claimed in 
the Dieterich application identi?ed above. 
The free end of the upright 6 of the T is crowned or 

provided with a crowned surface as shown at 12. The 
edges of the crowned surface 12 are provided with 
dams l4 and 16 and, as is apparent from FIG. 4, the 
peaks of dams 14 and 16 are spaced from a plane 
shown at 18 which is tangent to the crowned surface 12 
and parallel to the crossbar 8. The distance a between 
the plane 18 and the peaks of the dams l4 and 16 is a 
function of the viscosity of the adhesive which is ap 
plied to the crowned surface 12 and which secures the 
?ock to the free end of the upright of the T. The dimen 
sion a should be such that the adhesive does not run off 
the upper surface of the crowned surface 12 and down 
along the sides of upright 6 of the T. Application of the 
adhesive along the sides produces undesirable results 
and it is an object of this invention to avoid such distri 
bution of adhesive. The spacing of the peaks of dams 
l4 and 16 from the plane 18 also serves to keep those 
peaks out of contact with the applicator roll which ap 
plies adhesive to the crowned surface 12. The viscosity 
of the adhesive will ordinarily be such that the applica 
tor roll will not come into actual contact with the 
‘crowned surface 12, but will be spaced therefrom by a 
layer of adhesive which remains on the applicator roll 
as it turns. Moreover, the ?lm of adhesive on the appli~ 
cator roll should not come into contact with the peaks 
of the dams 14 and 16. 
FIG. 5, as mentioned hereinbefore, shows the cross 

sectional con?guration of plastic sheet F, which may be 
considered as an intermediate product of the invention. 
FIG. 6 shows the plastic sheet F in the orientation it as 
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sumes at station M in FIG. 8a, wherein the adhesive ap 
plicator roll 20 is beneath the plastic sheet F, and a 
layer 22 of plastisol adhesive is carried around on the 
applicator roll 20 into contact with the crowned sur 
faces 12 on the free ends of the uprights of the several 
T shapes of the plastic strips which, taken together as 
seen in FIGS. 5 and 6, form the ridges G and the 
grooves H. 
The “bottom” of each groove H is formed with a ta 

per, as will be apparent from the dimension shown as 
b in FIG. 6; the invention has been practiced success 
fully with dimension b equal to approximately 0.005 
inch. It will of course be apparent that the orientation 
of the plastic strip shown in FIG. 5 makes it proper to 
refer to the “bottom” of the groove H, whereas the ori 
entation shown in FIG. 6, is so to speak, upside-down 
relative to the orientation shown in FIG. 5. Accord 
ingly, the taper of the grooves H is, in FIG. 6, at the 
“top” of each groove. In both ?gures, the groove tapers 
from each ridge toward a line 24 which is midway be 
tween ridges G. The taper thus illustrated would of it 
self 'result in a minimum thickness of the “bottom” of 
the groove as seen in FIG. 5. Such minimum thickness 
of the groove at the line 24 would facilitate separation 
by tearing of the plastic strip at the line in each case be 
tween the adjacent ridges G. However, in order to fur 
ther facilitate such tearing at a controlled location, the 
opposite surface of the plastic sheet F is creased or re 
cessed as shown at 26, and it will further be observed 
that the creases or recesses 26 are precisely aligned 
with the lines of minimum thickness 24. 

It is expedient at this point to comment on the advan 
tages of the lines of minimum thickness 24 and the 
aligned creases 26. It would of course be possible to 
provide a sheet F without the lines of minimum thick 
ness and also without the cooperating and aligned 
creases. The same severing function provided by the 
lines and creases could be accomplished by appropriate 
slitting knives suitably mounted. For a high degree of 
quality and uniformity in the resulting plastic strips, 
however, the registry of the slitting knives would have 
to be very precise in relation to other features of the 
plastic sheet F. It is much less expensive and much 
more ef?cient and effective to provide the lines of min 
imum thickness and the creases in the plastic sheet F 
in the embossing process shown at station J of FIG. 7. 
In this respect, the shape then given to the plastic sheet 
is accomplished all in one operation and misalignment 
or improper registry is readily avoided. 
Regarding the overall height of the weather strip T, 

with or without the flock, the strip is desirably so di 
mensioned that the crowned surface 12 comes approxi 
mately ?ush with the surface 2 of the closure element 
A in which the recess is provided that carries the 
weather strip. The ?ock serves both as a cushion and 
as a weather seal. If crowned surface 12 were to reach 
the surface 4 of the other closure element B (FIG. 1), 
the weather strip might provide a better seal but would 
provide little or no cushion. However, if surface 12 
does not reach at least to surface 2, a less effective 
weather seal may result because of air in?ltration 
through the ?bers of the ?ock. It is helpful at this point 
to refer to FIGS. 2 and 3 for a description of the “inter 
ference ?t’.’ of the ?ock ?bers to seal the gap between 
closure members A and B. As is apparent in FIG. 3, the 
space c between surfaces 2 and 4 is less than the free 
length d of the ?ock ?bers E as they extend beyond sur 
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6 
face 2 without interference with surface 4. The inter 
ference dimension d — c varies, but I have found it con 
venient to design weather strips on the assumption that 
the dimension d — c is approximately 20 percent of the 
overall strip height e, i.e., from the top line of crossbar 
8 to the extreme lower tips of the fibers E. 
Reference will now be made in greater detail to the 

method aspect of the invention illustrated in FIG. 7, 
wherein, as aforesaid, an extruder is indicated generally 
at I. The extrusion process by which the method as 
pects are practiced is entirely conventional so no detail 
need be set forth regarding the extrusion process or the 
extruder apparatus, except to point out that a preferred 
material for the sheet F and the resulting strips is a vinyl 
plastic containing a high percentage of ?ller such as 
calcium carbonate. Such a combination has the advan 
tage of being inexpensive and providing an end prod 
uct, namely weather strip, which has a substantial de 
gree of stiffness, this quality being desirable in this end 
product. 
Because calcium carbonate is much less expensive 

than vinyl, it is desirable to use as much of the tiller as 
possible consistent with other requirements, one of 
which being that the body have enough tensile strength 
to enable pulling it through the recess C in closure ele 
ment A. A force of ?ve pounds is usually enough to 
overcome the sliding resistance of body D in recess C. 
However, the sizes of recess C and body D vary consid 
erably, and I have considered a body D as likely to be 
satisfactory if it can withstand a pull of 25 pounds. 
Toward that end, the percentage of ?ller which I con 
sider “high” within the meaning of high as used herein 
is in the range of 50 to 70 percent of filler, and the pre 
ferred embodiment utilizes 100 parts of vinyl resin to 
175 parts of calcium carbonate (by weight). 
Although it will of course be understood by those 

skilled in the art that the output of extruder I is actually 
a wide strip, the intermediate product of the extruder 
I and embossing apparatus .l is herein referred to as a 
“sheet,” indicated as F in FIGS. 5 and 6 and similarly 
marked in FIGS. 7, 8a and 8b. The designation of the 
intermediate product F as a sheet is herein made in 
order to distinguish the product in that form from the 
separate and individual, much narrower, strips each of 
which takes the shape of a single T in cross section. 
Sheet material F comes from the extrusion apparatus I 
in relatively hot form and passes through the embossing 
station .I comprised of suitably shaped rollers, after 
which the sheet passes through a cooling tank K where 
it is immersed in water or other suitable cooling fluid. 
After the cooling step, the sheet can if desired go di 
rectly to the adhesive-application station shown at M in 
FIG. 8a, but in the apparatus illustrated in FIG. 7, the 
sheet F is shown as passing to a storage reel L upon 
which the sheet is wound for storage until it is ready for 
the ?ocking operation. 
Referring now in further detail to FIGS. 8a and 8b, 

the same storage reel L is shown in position to unwind 
sheet material F so that the sheet material may pass 
through an adhesive application station indicated gen 
erally at M. At station M, the adhesive-applicator roll 
20 referred to above is shown as dipping into a supply 
of adhesive in a tank 30. A layer of adhesive 22 (FIG. 
6) is carried along on the surface of applicator roll 20 
and is applied to the crowned surfaces 12 of the ridges 
in sheet F. The dams 14 and 16 on each ridge keep the 
adhesive from ?owing over the end of the upright of the 
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T while the sheet passes to the ?ocking station shown 
at N in FIG. 8a. The ?ock machine there‘illustrated 
schematically forms no part of this invention, but may 
be any one of a number of devices capable of deposit 
ing ?ock ?bers on the adhesive-bearing ridges G, or 
more expressly, on the crowned surfaces 12 of those 
ridges. An example of electrostatic ?ocking apparatus 
such as might be used at the station N shown in FIG. 
8a is set forth in US. Pat. No. 3,269,356, issued Aug. 
30, 1966 to W. J. F riderici, and assigned to the assignee 
of this application. 
The sheet bearing the ?ock ?bers then passes to the 

oven 0 as seen in FIG. 8b. The plastisol adhesive which 
is on the crowned surfaces 12 to which the ?ock ?bers 
are adhered is a heat-curable adhesive, and the adhe 
sive is cured or hardened in the oven 0. Again, the ap 
paratus shown at O is conventional and forms no part 
of this invention per se. 
Leaving the oven 0, the sheet F passes through a sec 

tion 32 wherein it may be air cooled, and thence 
through a separation station indicated at P. In the sepa 
ration station P, the sheet F is separated into individual 
weather strips, the separation being a tearing action 
which takes place at lines 24 of minimum thickness, 
such separation being aided and assured by the creases 
26 in the opposite surfaces of the sheet F, as aforesaid. 
The thus-separated strips are individually wound on - 
separate rolls at the station Q. . 
FIG. 9 shows a weather strip without the dams l4 and 

16, for the purpose of showing some of the advantages 
of the preferred embodiment of the invention. The 
?ock ?bers which are deposited on the free end of the 
upright of the T section are deposited and held by those 
portions of the upright to which adhesive has been ap 
plied in the adhesive-applicator station shown at M in 
FIG. 8a. Often, some of the adhesive will run beyond 
the free edges of the upright, whereby some of the ?ock 
?bers will adhere to the portions of the adhesive which 
have run down along the sides of this upright member, 
such as is illustrated at 34 and 36 in FIG. 9. Inasmuch 
as the ?ock ?bers which adhere to the sides 34 and 36 
do not contact the cooperating surface to form an ef 
fective seal, those ?bers are in effect wasted and, more 
over, operate disadvantageously to interfere with adja 
cent walls of the T slot and there resist insertion of the 
Weatherstrip into the T slot. Accordingly, the embodi 
ment illustrated in FIG. 9 shows one of the advantages 
of weather strips made according to the preferred em 
bodiment and provided with the dams l4 and 16 illus 
trated in FIGS. 1 — 6. 

It may be remarked that the surface on the free end 
of the upright 6 of the T may be ?at or crowned, the 
crowned surface being one of the aspects of the pre 
ferred embodiment. A desirable characteristic in the 
shape taken by the ?bers in the ?nished form is the 
?ared shape, most readily apparent in FIG. 2, and a 
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8 
crowned shape for the end surface of the body D more 
readily produces the desired ?are and is therefore 
shown as the preferred embodiment. 
Another embodiment of the invention herein dis 

closed and claimed is shown in FIG. 10, wherein the 
tips of the dams 50 and 52 are farther from the crossbar 
of the T by the dimension shown at f, and the applica 
tion of adhesive 54 is by means of a narrow applicator 
roll 56. However, the FIG. 10 embodiment requires a 
very precise registry of the applicator roll relative to 
the plastic strip 58 and the surface between the dams 
50 and 52. 
The invention has been described with reference to 

several embodiments. Obvious modi?cations and alter 
ations will occur to others upon reading and under 
standing this speci?cation. It is intended that all such 
modi?cations and alterations be included insofar as 
they come within the scope of the appended claims or 
the equivalence thereof. 
What is claimed is: 
1. A method of making weatherstrips comprising 

forming a plastic sheet; embossing said sheet with 
grooves and ridges, the sheet having a line of minimum 
thickness midway of each groove; applying a coat of 
heat-curable adhesive to the ridges; applying ?ocked 
?bers to the adhesive coat on each ridge, heat-curing 
said adhesive; and tearing the sheet apart at said mini 
mum thickness lines to form separate weatherstrips. 

2. A method as in claim 1, wherein the embossing 
step includes forming a dam on each side of the free 
end on each ridge whereby to keep adhesive from flow 
ing off said end onto the sides of the ridges. 

3. A method as in claim 1, wherein the embossing 
step also provides a crease in the sheet aligned with the 
line of minimum thickness and on the opposite surface 
of said sheet. 

4. A method as in claim 1, wherein the embossing 
step includes providing a crowned surface on each 
ridge. 

5. A method as in claim 2, wherein the embossing 
step includes forming a crease in the sheet aligned with 
the line of minimum thickness and on the opposite sur 
face of said sheet. 

6. A method as in claim 5, wherein the embossing 
step includes providing a crowned surface on each 
ridge. 

7. A method of making weatherstrips comprising 
forming a plastic sheet having grooves and ridges and 
a line of minimum thickness midway of each groove; 
applying a coat of curable adhesive to the ridges; apply 
ing ?ocked ?bers to the adhesive coat on each ridge, 
curing said adhesive; and tearing the sheet apart at said 
minimum thickness lines to form separate weather 
strips. 

* * * * * 


