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Our invention is directed to an improved
weatherstrip construction and relates particu-
larly to such a construction which is to be con-
ficurated to irregular contours by curving the
same therearound.

Although various weatherstrip constructions
have been suggested heretofore in the art, the
construction which has enjoyed almost exclusive
use in the automobile industry involves a separ-
ably attached bead and fabric wrapping mem-
ber. The bead is made from suitably resilient
and compressible material and is wrapped by a
fabric which is stitched together at one side of
the bead so as to form a radially extending
flange-like member which may be secured in po-
sition by use of tacking strips, clip buttons, ad-
hesive or other fasteners,

In the foregoing construction the bead mem-
ber may be bent to conform to various desired
contours and the flange-like portion may then be
tacked or clipped in place to maintain the par-
ticular configurated position of the bead. The
securing operation is, however, an additional
step which leaves something to be desired from

a commercial point of view in 2 weatherstripping =

procedure.

It is an important object of our invention to
provide a weatherstripping construction which
may be suitably secured in place without the use
of tacking or clipping operations heretofore em-
ployed.

T+ is another object of our invention to pro-
vide a weatherstripping construction such that
may be configurated to conform to. irregular
contours without undesired distortion thereof.

Tt is a further object of our invention to pro-
vide a weatherstripping construction involving
the use of suitably resilient and compressible
material which may be hent without losing its
effectiveness as a weatherstripping material,
particularly with regard to distortion thereof
caused by lateral expansion of compressed parts.

In the bending of a resilient, compressible
material of the above character for the purposes
above set forth, one of the difficulties encountered
arises from the fact that the inner portion there-
of is compressed during the bending action while
the outer portion is stretched or elongated. As
a result of this action an undesirable weather
sealing arrangement may be attained since the

compressed inner part at the curve tends also.

to be compressed laterally outside of the normal
confines of the side of the weatherstrip, or alter-
natively, the bending of the material may cause
such extreme compression at the bent portion
thereof that the material at that portion is
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2
unable to function suitably as weather seal or
weatherstrip over that portion of a crack or open-
ing which the weatherstrip has been bent to
conform with. In either case, the result ob-
tained is undesirable. :

It is another important object of the present
invention to provide an integral weatherstrip
comprising a bead and a base strip joined to-
gether by a web in such a manner as to avoid
the above mentioned difficulties.

It is yet another object of the present inven-
tion to provide an improved weatherstrip con-
struetion having an integral body of material
characterized by the presence of interstices and
yet which is so constructed that moisture and
the like cannot penetrate such interstices, thus
to enhance the deterioration thereof.

It is yet a further object of the present in-
vention to provide an improved weatherstrip
construction, made from resilient and compressi-
ble material, which may be formed in elongated
strips that may be bent so that the part thereof,
which is normally compressed during the bending
operation, will undergo substantially longitudinal
compression, without expanding laterally there-
of to an appreciable extent and without com-
pressing longitudinally to so great an extent that
the weatherstrip fails to function suitably.

It is still another object of the present inven-
tion to provide a weatherstrip construction com-
prising an integral bead-web-and-base strip
assembly having a uniform composition through-
out, and made from a resilient and compressible
material,

In accordance with the general features of
our invention there is provided herein an im-
proved weatherstrip construction made from a
suitably resilient and compressible material such
as sponge rubber or the like that may be cut
into an integral elongated form having a bead
and a base strip connected by a relatively thin
web extending radially of the bead.

Other objects and advantages of the inven-
tion will become apparent from the following
description and accompanying drawings of pre-
ferred embodiments thereof, in which:

On the drawings:

Figure 1 is a view in perspective of a form of
weatherstrip construction embodying our in-
vention;

Figure 2 is an elevational partial view of an
automobile door post and closed door, taken from
the inside of the automobile, showing the weath-
erstrip construetion of the instant invention suit-
ably mounted for use on the door post;
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Figure 3 is enlarged sectional plan view taken
substantially on the line III—III of Figure 2;

Figure 4 is an enlarged sectional plan view,
showing the position of another preferred
weatherstrip construction of the invention,
adapted for use in automobile door and post con-
struction such as those used in convertible auto-
raobiles; and

Pigure 5 is an enlarged cross-sectional view
of another weatherstrip construction preferred
for use in the invention.

As shown on the drawings:

The reference numeral 10 indicates generally
the weatherstrip construction of Figure 1. The
weatherstrip construction (0 constitutes an elon-
gated strip of a suitably resilient. and compressi-
ble material, such as sponge rubber. Preferably,
the weathersirip construction 10, which it can be
seen constitutes an integral body of sponge rub-
ber material, is extruded or. otherwise prepared
in a single process step from a. sponge rubber
material cf substantially uniform composition.
In other words, the weatherstrip construction (0
dces not recuire the use of materials therein of
varying or different compressibility at different
‘portions of the weatherstrip construction 18.
Instead, the desired strength characteristics of
the different portions or members of the weather-
strip construction {0 -are obtained by a' certain
alteration in the cross-sectional-size and shape
which will be explained hereinafter in detail.

In general, the weatherstrip - construction (9
comprises an integral bead-web-and-base strip
assembly, wherein there is a generally cylindri-
cally-shaped bead (1, a generally quadrilaterally
cross-section -base strip 12 extending longitudi-
nally of the head ({:and spaced radially there-
from, and a web (3 integral with the bead {1 and
the strip 12 and extending therebetween radially
from the bead (| to the strip 12, The web 13 is
relatively thin compared to the bead |1 and.the
cstrip (2.

Referring to Pigures 2 and 3, in a standard
automobile a door post 14 is vertically- mounted
on the sutomobile so :that the inside wall {4a
thereof forms a part of the-continuous inside
wall of the automobile and the outside wall 14b
thereof forms a continuous part of the outside
wall of the gutomobile. ~The automobile .door {5

cooperates with the door post 14 so that its:inside 5

wall {§a cooperates with the door post inside wall
{da to form a substantially. continuous surface
portion of the inner wall of the car when the door
is closed. " The outside door wall 15b: likewise
cooperates with the outside post wall 14b to form
a substantially continuous portion of -the: outside
wall of the automobile, when the door is.closed.
The door 15 also’ has a window - 16. suitably
mounted therein.
As best shown in Figure 3, when the door 15 is
in closed position, there -is-an opening. between
. the contiguous faces {4c¢ and I5¢ of the post 14
and the door 15, respectively. It can be readily
appreciated that the opening 16 between the con-
tiguous faces {4c and I5¢ affords a passageway
for wind, rain and the like to enter the automo-
hile, as well as heat to escape therefrom. The
instant weatherstrip construction 10 is designed
to effectively weatherstrip or weather seal the
opening 6.
The door post {4 contains a generally rectan-
. gularly cross-sectioned groove {1 which extends
closely adjacent the opening I8 (the contiguous
face f4c being therebetween) along the vertical
inner wall' l4a of the door post {& to the full
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height of the door 15 and then turning 90° at (8
(Figure 2), extends horizontally in the inner wall
of the automobile adjacent to the top 15d of the
door 15, which forms an opening with the car
wall that is substantially of the same structure
as the opening 1§, as shown in Figure 3.

Heretofore, the groove IT was ordinarily filled
with a material such as hard vulcanized rubber
which was suitable for firmly mounting clips or
for receiving tacks. The fabric wrapped bead

Cportion heretofore used was suitably secured to
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the hard rubber in the groove {T by the use of
such clips or tacks mounted in a flange-like
stitched seam extending radially from the bead
0 the hard rubber material in the groove I7.
Covered rag board members {9 and 20 were suit~
ably mounted on the inner post wall {4a and the

-inner door wall 15a respectively. Ordinarily, the

post rag board member 19 was employed to cover
or. conceal the clips or tacks used to secure the
stitcheq fabric flange portion to the hard rubber

.-in the groove I1.
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-In the use of the instant weatherstrip con-
struction 13, as shown in Figure 3, the base strip
12 is placed in the groove (7 so that the web 13
extends in the direction of the door 15 and may
or may not overlie at least partially the opening
{5. The bead | mounted as it is on the web 13
thus overlies the portion of the inner door wall
{EBn that is adjacent the opening 16 and the bead
{1 is resiliently urged by the web {3 against.the
inner door wall [5a, so as to effectively weather

-saal-the opening 186,

. It can thus be seen that the instant weather-
strip construction {9 is adapted to weather :seal
the opening {6 hetween the -contiguous faces l4c
and {52 of a-door post 14 and the closed door (5,
respectively, in an automobile at - the inside con-

tinuous- surface formed by -the inner post wall

{&a and the inner door wall {5a. The weather-
strip construction 10 comprises an integral bead-

-web-and-~base strip assembly made of a resilient
~material- of substantially uniform -composition
-and . compressibility, the base strip

12 being
adapted to securely mount the weatherstrip on
the door post {4 (in the groove {7 therein) adja-
cent the opening (6 and is substantially flush
with' the continuous surface of the inner walls
{5a. The bead {1 is adapted to be
mounted so as to overlie the continuous door sur-
face {Ke. The web 13 extends radially from the
bead (1 to the base strip 12 so as to complete the
weather-seal across the opening 16 and, in addi-
tion, so as to resiliently urge the bead {1 into con-

- tact with the inner door wall or surface 15a.

The base strip {2 may be mounted in the

~groove {7 in a number of ways, including the
- ordinarily expedient method, such as the use

of 'an adhesive to-cause the base strip 12 to
adhere to the inner walls of the groove {71. - On
the other hand, an additionally advantageous
feature of the instant invention resides in the
fact that the base strip 12 is compressible and,
as such, the base strip. {2 may be made ap-

preciably -larger than the groove (7 into which

it is to fit and then forced into the groove so

- as to obtain an extremely sturdy mounting, per-

ticularly when the strip 12 is clamped into the
groove i1 by means of rag board 9. Also, if
the base strip {2 is made slightly wider than

‘the groove 17 (i. e., the dimension of the strip
that extends radially of the -bead is increased

- beyond the actual width of the groove (1), a

75

forced fit may be employed to hold the weather-
strip . construction (0 in position at least tem-
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porarily during assembly, perhaps for the pur-
pose of permitting an adhesive to dry so as to
secure the strip more permanently to the walls
of the groove 7. It should also be noted that
the strip §i2 may be readily removed from the
groove {7 by the use of ordinary prying instru-
ments and/or suitable solvent for the adhesive,
should it he necessary to replace a worn out
weatherstripping.

As is shown in Figure 3, the weatherstrip con-
struction 18 of the instant invention is par-
ticularly well adapted to receive and refain a
fabric wrapping 21 about the bead (i and, pref-
erably, over a portion of the web {3. Since it
is ordinarily desirable te design automobiles
from an ornamental point of view according to
s predetermined color scheme, the automobile
manufacturer usually prefers to install ail of
the upholstering. The instant weatherstrip con-
struction 13 is particularly suited for that pur-
pose. Heretofore, the fabric wrap for the bead
was & necessary part of the original weather-
strip construction, since it carried the means
whereby the bead was to be secured to the hard
rubber base strip. Accordingly, the autorobile
manufacturer was required to purchase his
weatherstripping construction from a jobber who
either might not have the proper color or tex-
ture of fabric wrap or might himself be in-
convenienced by the necessity of maintaining
a substantial stock of differeni types of fzbric
wrapped weatherstrip bead.

In contrast, in the instant invention there is
a very great advantage as far as the jobber is
concerned, in that he need produce only one
kind of weatherstrip construction, and also as
far as the sutomobile manufacturer is concerned
in that he has compiste freedom in the selection
of the particular type of fabric he wishes to
use ag a wrap for the bead {{. Moreover, the
automobile manufacturer is ordinarily in a more
advantageous position to apply ithe fabric wrap
to the bead {1, since the application of the wrap
2{ and the stitching thereof, at 22, is most suit-
ably done by the uphoisterers in the employ of
the automobile manufacturer.

it can alsc be seen that the web (3 performs
the additional useful function of furnishing a
relatively thin portion in the weatherstripping
which can be readily penetrated by a stitching
needle so as to stitch the fabric wrap to the
opposite side of the web (3.

An additional important feature of the instant
invention resides in the fact that, since the bead-
web-and-hase strip assembly is an integral
sponge rubber body which can be made in a
single fabricating step, for example, by extrusion,
it is possible to employ fabricating methods such
that the outer skin of the weatherstrip construc-
tion (0 is a continuous relatively smooth sur-
face. As shown in Figure 5, the continuous
relatively smooth skin or surface of the bead 23
and the web 24 of the embodiment of the inven-
tion shown in Figure 5 may be very readily and
uniformly coated with flock 25 which may be
eaused to adhere to the bead 23 and the web
24 by means of an adhesive at the surfaces
therecf, for example, at 28. Recently, the use
of fock upholstering has had a great deal of
commercial acceptance because of the economic
feature thereof. The instant weatherstripping
construction is, of course, particularly suitable
to the use of flock upholstering; whereas the
fabric wrapped prior art structures were wholly
unsuitable therefor. .
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Referring again to Figure 5, which shows an
enlarged cross-sectional view of a bead 28, a
web 24 and a base strip 27 integrally formed
in accordance with the principles of the in-
stant invention, it can be seen that the base
strip 27 has a cross-section in the general form
of a parallelogram. In fact, the base strip cross-
section is preferably substantially scuare so as

- to conform with the general conitour of the

groove I11. The width w of the strip &7, which
is essentially that width necessary to conform
with the width of the groove 11, is preferably
about one-half inch. The diameter d of the
bead 23 is, likewise, preferably about one-half
inch. The width s of the web 24, or the space
by which the web separates the bead 23 and
the strip 27 is preferably about one-eighth inch.

It can be seen that in the construction of
Figure 5 a line may be drawn through the center
of the bead 23 which passes substantially through
the middle of the web 24 and along one surface
2Ta of the strip 27. It can thus be seen that the
web 24 extends radially from the bead 28 and,
preferably, also in substantially the same plane
as that of cne of the surfaces 27a¢ of the strip
When-the strip 27 is placed in the groove
{7 and the rag board 19 is placed over the top
of the groove {71 and adjacent the strip surface
27a, the normal position of the bead 23 as urged
by the webh 24 would be interfered with by the
inner door wall {5a when the door {5 is closed.
Accordingly, when the door {5 is closed the
actual position of the bead 23 is represented in
part by the dotied line designated by the refer-
ence numeral 28. It is apparent that when the
bead 23 is in the position desighated by the ref-
erence numeral 28, the web 24 fends to urge
the bead 23 back to its original position and,
therefore, to urge it against the inner door wall
15a.

Another important aspect of the instant inven-
tion resides in the fact that the web 24 is so
designed ‘that, during the bending of the weath-
erstrip construction of the invention to 20°, for
example, at the point designated by the refer-
ence numeral 18 in Figure 2, the web 24 collapses
completely as the first step in the longitudinal
compression of the weatherstrip construction. In
other words, the longitudinal axis of the weather-
strip construction may be considered to extend
longitudinally of the bead 23, the web 24, or the
strip 271. However, for the purposes of the instant
invention, the longitudinal plane of the weather-
strip construction passes through the cross-sec-
tion of the weatherstrip construction along a
center line N—N, as shown in Figure 5, which
passes through the center of the bead, the cen-
tral portion of the web and along the surface of
the strip designated at 27a¢. The center line
MN—N extends radially of the bead 23 and, ac-
cordingly, compression tending to urge the bead
23 toward the strip 27 is herein designated “ra-
dial compression.” It is apparent that radial
compression results from the combination of lon-
gitudinal compression of the bead 23 and longi-
tudinal - tensioning of the strip 27, since the
instant weatherstrip construction is so bent dur-
ing use that the bead 23 is at the inner portion
of the curved or bent construction and the strip
27 is at the outer portion of the curved or bent
construection. The net result is that the bead
23 and the web 24 assumes substantially the
position outlined in the heavy dct-dash line
designated by the reference numeral 29 of Figure
5. Referring to the reference numeral 28 it
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;.may be-seen that the web 24 has been collapsed
completely and that the bead 23 and the strip
"27 have heen urged substantially into contact.
However, it can also be seen that the bead 23 is

resiliently urged by the collapsed web 24 so.

that the bead 23 continues effectively to form a
- weather seal over the opening (§. Moreover,
the bead 23 does not move laterally any farther
than the inner door wall i5a pushes the bead 23.

It has been found that, in order for the web
24 to function suitably for the purposes herein-
befora described, the web should be from about
0.2 to about 0.1 of the bead diameter in thick-
ness and.should separate the bead from the strip
by from about 2 to about 3 times its thickness.
In the preferred structure of the invention where-
in the bead diameter is about one-half -inch, it
has been found that the web thickness is prefer-
sbly about cne-sixteenth of an inch.

Preferably, the web is 50 desighed with respect
to the head and the strip that the web resiliently,
but collapsibly, separates the strip and the bead
hy substantially the decrease in the radial -di-
mension on the weatherstrip structure that is
effected Ly bending the weatherstrip 90° in the
plane of the web i. e, in the plane N-—2T in which
the webh normally extends radially of the bead.
4t least, the web is so designed that bending of
the weatherstrip 90° in the plane of the web
can be accomplished without causing the bead
to be compressed against the strip to such an
extent that it fails to close the cpening normally
present between the contiguous faces cf the door
post and closed door in an automobile.

Referring to Figure 4, wherein an embodiment
of the instant invention is shown suitably mount-
ed for use as a weatherstrip means in a ‘“con-
vertible” autormocbile. As is well known in the
convertible automobile construction the custo-
mary door post structure extends just up to the
lower edge of the car window. Figure 4 shows
a plan sectional view of the portion of the door
post 39 which extends upwardly above the lower
window edge in such a convertible automobile
construction. The vertically extending door post
39 consists of a vertically extending substan-
tially sguare cross-sectioned support post 31
which is positioned adjacent one edge of the
window glass 22 and which has mounted thereon
clamping members 33 and 4. The clamping

- members 33 and 54 may be secured to the post
4| by any suitable means and such members ex-
tend beyond the surface of the post 3f adjacent
the window glass 32 so as to rigidly clamp .the
opposite side of the pane of glass 32 to secure the
same in position. The outer clamping member
24 is hent 20° around the support member 31 so
as to form a flange portion 35 extending vertically
along the support member 23{. The flange mem-

- ber 35 is comparahle to the contiguous face l4c
of the door post {4 of Figure 3, in that the open-
ing, which is to be weather sealed in the structure
of Figure 4, will be defined on one side by the
fiange portion 35. The inner clamping member
23, which may be suitably mounted on the sup-
port post 21 by means of spaced screws (not
shown). is so positicned that it defines in con-
junction with cne vertically. extending surface
of the support post 21 a groove 36.

In the embodiment of the invention shown in
Figure 4 the bead 37 cocperates with the web 38
in substantially the same manner as that here-
inbefore described. Also, the bead 37 and the
web 38 cooperate with the strip 89 in substan-
-tially the same manner as that hereinbefore de-

scribed. - However, thé"strip 39 has a generally
U-shaped cross-section so that it may be suitably

. bent on either side of the inner clamping mem-

ber 33 having one-half of the strip 39 posi-
tioned in the groove 36 and the other half posi-

- tioned on the side of the clamping member 33
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opposite the grcove 36. The instant embodiment
demonstrates the versatile feature of the:instant
invention, in that the strip member may he al-
tered to conform with the particular shape or
size of the mounting and groove that may be
employed, as well as any particular shape that
might be desired that does not involve placing
the strip member entirely within a groove
mounted on a door post.

It can be appreciated that in the embodiment
of the invention shown in Figure 4, the bead 31,

.the web 38 and the exposed portion of the strip

39 could all be suitably coated, for example, with
flock as shown in Figure 5, with a fabric as shown
in Figure 3 and with a combination of fabric
and flock, if desired. It can also be appreciated
that crdinary modification of the embodiment
shown, for ezample, a construction such as that
cf Figure 3, wherein the fabric is adhered to the
bead instead of stitched to the web might be
used in the practice of the instant invention.

On the other hand, the embodiment of Figures
3 and 5 are particularly suitable for use in the
instant invention, for the reason that each of
such embodiments is so designed that the coat-
ing or protective material for the bead permits
aminimum of distortion thereof during the bend-
ing of the weatherstrip construction. It is, of
course, clear that the flock coating mounted as it
is on the resilient rubber surface will in no way
inerease or complicate the forces tending to cause
distortion of the bead during bending. It can
also be seen that in the structure of Figure 3 the
fabric, which is itself non-elastic, is attached
fixedly only to the web and, accordingly, a cer-
tain amount of slippage is permitted between the
bead {1 and the fabric 21 at sharp bends in the
structure. )

It can also be appreciated that suitably re-
silient skin might be applied to the surface of
the instant weatherstrip construetion for pur-
poses of ornamentation or additional protection;
however, the use of such resilient skin is not
necessary for the essential functional purposes of
the construction. Likewise, should additional
strength be desired in the instant construction,
suitably resilient strengthening fabrics or similar
materials might be embedded in the integral
sponge rubber body; however, such reinforcing
materials must not be of such strength or char-
acter that they interfere with the critical fune-
tion of the web.

It will, of course, be understcod that varicus
details of construction may be otherwise modi-
fied through a wide range witheut departing from
the principles of this invention and it is, there-

. fore, not the purpose to limit the patent granted
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hereon ctherwise than necessitated by the scope
of the appended claims.

We claim as cur invention:

1. As an article of manufacture, a weather-

- strip comprising an integral sponge rubber bedy

which comprises a circular cross-sectioned head,
a rectangularly cross-sectioned base strip of sub-
stantially the same cross-sectional area and a
connecting web therebetween extending radially
from said bead in substantially the sames plane
as that of one of the surfaces of said base strip
and connected to said rectangularly cross-sec-
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tioned strip at a corner thereof, said web being
from 0.2 to 0.1 of the bead diameter in thickness
and separating said bead from said base strip
by from 2 to 3 times the web thickness.

2. As an article of manufacture, a weather-
strip comprising an integral sponge rubber body
which comprises a hzad, a rectangularly cross-
sectioned base strip of substantially the same
cross-sectional area, and a connecting web there-
between extending radially from said bead to
said rectangularly cross-sectioned base strip at
a corner thereof, said web separating said bead
from said base strip by abcut one-fifth of the
bead thickness.

3. In combination, a vehicle frame having an
opening therein, a generally rectangularly cross-
sectioned groove extending angularly around a
corner of said opening in the frame, a weather-
strip including a generally rectangularly cross-
sectioned base strip disposed completely within
said groove, a bead overlying said opening and &
thin web extending radially from said bead and
connecting said bead with said base strip at one
corner of the rectangular cross-section thereof;
said bead, said web and said base strip being
integrally formed of a resilient compressible ma-
terial and said web separating said base strip
and said bead by substantially the decrease in
the radial dimension of said weatherstrip that
is effected by bending the weatherstrip 90° in
the plane in which the web normally extends
radially of the bead.

4. In combination, a vehicle frame having an
opening therein, means including spaced gener-
ally parallel wall members defining a rectan-
gularly cross-sectioned groove extending angu-
larly around a corner of said opening in the ve-
hicle frame, and an integral body of resilient uni-
formly compressible material consisting of a
weatherstrip bead and a rectangularly cross-sec-
tioned base strip therefor and connected thereto
by a relatively thin web extending radially of the
bead and from one corner of the rectangular
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cross-section of the base strip, said base strip
being normally slightly wider than the space be-
tween said groove walls and being retained be-
tween said walls and  completely within said
groove under compression.

5. In the combination, a door post and a closed
door in a vehicle defining an opening between
contiguous faces thereoi, a generally rectangu-
larly cross-sectioned weatherstrip retaining
groove in said door post closely adjacent said
opening, a sponge rubber weather strip compris-
ing a circularly cross-sectioned bead, a quadri-
laterally-shaped base strip spaced radially from
the bead and snugly and completely fitting in the
retaining groove, and a web integral with said
bead and said base strip and extending radially
from said bead to connect with said base strip
at the corner at the top of the groove adjacent
said opening and so extending a sufficient dis-
tance to permit bending of the weatherstrip 90°
in the plane in which the web normally extends
radially of said bead without causing the bead
to be compressed against the base strip more
than the width of said opening.

6. A combination as claimed in claim 5 wherein
said bead is wrapped in a protective fabric.

7. A combination as claimed in claim 6 wherein
said fabric is stitched to said web.

8. A combination as claimed in claim 5 wherein
said bead and said web are coated with flock.

JOHN CHALIK,
PETER G. TOROSIAN.
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