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(57) ABSTRACT 

The present invention relates to a grommet capable of easy 
installation by reducing an insertion resistance when con 
ducting an insertion of the grommet into an opening of a 
vehicle panel. The configuration of the grommet allows 
molds for forming the grommet to have reduced processing 
costs, and molding and installation time can also be 
decreased. The grommet includes wire harneSS holding areas 
for tightly engaging around the periphery of the wire harneSS 
and an engagement area which fixedly engages an opening 
provided on a vehicle panel. A tapered area connects a wire 
harneSS holding area and an engagement area with a near 
conical tapered Surface extending over the outer Surface of 
a tapered area, and a plurality of linear conveX areas are 
provided to extend from a wire harneSS holding area to the 
engagement area, in an insertion direction of the grommet 
over the entire periphery on the tapered area. 

31 Claims, 8 Drawing Sheets 
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GROMMET 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a grommet which holds a 
wire harneSS having a route that penetrates an opening in a 
panel, particularly an opening in a Vehicle panel, etc. 

2. Description of Background Information 
Wire harneSS arrangement routes for vehicles have 

recently become more complicated and versatile as mount 
ing of various electrical components on vehicles advances. 
This requires a wide use of parts for wire harneSS protection 
or maintenance, Such as harneSS protectors for avoiding 
interference with peripheral parts and grommets used for 
penetrating through the openings provided in a vehicle 
panel. 

In particular, via an opening which is formed in a vehicle 
panel, a grommet formed of integrally molded rubber, etc. is 
generally used on a wire harneSS having a route, for instance, 
from an engine compartment to a passenger compartment or 
from a vehicle body to door areas, for the purpose of holding 
a cable arrangement route and avoiding contact with the 
vehicle panel and resulting damages. For example, as shown 
in FIG. 7, a conventional grommet 10f to be mounted on a 
wire harneSS 16, which is arranged to penetrate a vehicle 
panel 20, includes wire harness holding areas 11 and 12 for 
engaging around and tightly holding the outer periphery of 
the harneSS. An engagement area 13 is provided for fixedly 
engaging the grommet 10f to a predetermined opening 
formed in the vehicle panel, and a tapered area 14 connects 
the wire harneSS holding area 11 and the engagement area 13 
over a near-conical tapered area. In this case, the grommet 
10f is connected to the wire harness 16 by means of fixing 
tapes 17 and 18 at the respective wire harneSS holding areas 
11 and 12. 

The description which follows makes reference to FIGS. 
8(a) and 8(b) regarding an insertion operation and an 
engaged condition relative to a panel opening in accordance 
with the conventional grommet 10f. 
As shown in FIG. 8(a), when the grommet 10?, which is 

fixedly connected to a wire harneSS 16, is drawn in an 
insertion direction, via an opening from one side (a left Side 
as shown in the drawing) of a vehicle panel 20, by taking a 
wire harness holding area Side (left direction in the drawing) 
provided on the tapered area 14 as an inserting direction, an 
insertion resistance arises as a result of Sliding contact at the 
edge areas between the tapered area 14 and an opening 21. 
Therefore, by further drawing the grommet 10f with a force 
greater than the insertion resistance, applied in the direction 
shown by the arrow designated F3, the engagement area 13 
is fixedly engaged in the opening 21 as shown in FIG. 8(b), 
and a predetermined route is maintained, without harneSS 16 
making contact with the opening 21. 

With the conventional grommet 10f, there was a problem 
of considerable worsening of the mounting workability of 
the wire harness 16 due to an insertion resistance becoming 
greater as a result of sliding contact with the Surface of the 
tapered area 14 over the entire area by the edge of the 
opening 21 during insertion of the grommet and harneSS into 
the opening 21. 
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2 
In addition, another factor increasing the insertion resis 

tance includes the use of material having a higher deform 
ability which lackS Surface Slidability Such as the integrally 
molded rubber of the grommet 10f, which further increases 
the frictional resistance with the edge area of the opening 21, 
thereby necessitating a greater drawing force F3. 
One known solution to this problem is shown in the 

Japanese unexamined Patent Publication No. (Hei) 
7-115286. Such a method as reducing a frictional resistance, 
or insertion resistance, by applying many minute concave/ 
conveX areas on the Surface of a tapered area, namely, 
applying a electrical discharge process, thereby making a 
contact area with an edge area Smaller at insertion when 
inserting the work into the opening. 

According to this known Solution, a method for forming 
concave/conveX areas on the mold die by electrical dis 
charge machining is generally utilized to form a plurality of 
concave/conveX areas on the tapered Surface of the grommet 
formed from integrally molded rubber, thus forming 
concave/conveX areas on the tapered area formed on the 
integrally molded rubber grommet. However, the electrical 
discharge machine has an extremely slow processing Speed 
compared with the case of using normal NC processing 
(mechanical processing by use of cutting tools), and a 
problem of higher processing cost. 
An objective of the present invention is to provide a 

grommet that allows easy engagement by reducing an inser 
tion resistance during insertion of the grommet into the 
opening of vehicle panel, thereby providing a grommet 
capable of reducing the machining cost for molding dies as 
well as the machining time. 

SUMMARY OF THE INVENTION 

In order to achieve the above-mentioned objective accord 
ing to one aspect of the present invention, a grommet is 
provided that includes a linear holder portion adapted to 
tightly engage around the periphery of a member inserted 
therein, an engagement area for engagement with an instal 
lation opening into which the linear holder portion is 
arranged to penetrate, and a tapered portion which connects 
the linear holder portion and the engagement area. A plu 
rality of linear conveX areas are provided to extend around 
the periphery of outer Surface of the tapered portion to 
extend from the linear holder portion to the engagement 
area, and are configured to slidably contact an edge of the 
installation opening, thus reducing insertion resistance of the 
grommet during installation. 

In another aspect of the present invention, the grommet of 
the present invention includes a linear holder portion 
adapted to tightly engage around the periphery of a member 
inserted therethrough, an engagement area for engagement 
with an installation opening through which the linear portion 
is arranged to penetrate. The grommet is further formed with 
a tapered portion that connects the linear holder portion and 
the engagement area. A plurality of linear concave areas are 
provided on the tapered portion and are arranged to extend 
from adjacent the engagement area Side toward the linear 
holder portion side around the entire periphery of the tapered 
portion. Thus, convex tapered areas are formed between 
adjacent linear concave areas, and the convex tapered areas 
are configured to slidably contact the edge of the installation 
opening in the panel, thus reducing insertion resistance of 
the grommet during installation. Additionally, the linear 
concave areas allow the tapered area to fold inwardly in the 
manner of an umbrella or a bellows to thereby further reduce 
insertion resistance of the grommet during installation. 
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According to the grommet of the present invention, by 
providing a linear conveX area or linear concave area in an 
insertion direction over the full periphery of the tapered area, 
only an upper Surface of the linear conveX areas or convex 
tapered areas formed between adjacent linear concave areas 
make sliding contact with the edge of the installation open 
ing during insertion into or engagement with the predeter 
mined opening area of the grommet. Therefore, the grommet 
Structure of the present invention allows the insertion resis 
tance to be reduced by reducing the contact area between the 
installation opening area and the grommet during insertion, 
also improving a mounting workability of a wire harneSS by 
reducing the drawing force required during insertion of the 
grOmmet. 

Other aspects of the present invention include forming the 
linear conveX areas of the grommet from a material that is 
harder than that forming the tapered portion, thereby further 
reducing the insertion resistance of the grommet, forming 
the linear conveX areas to terminate adjacent the holder 
portion, forming the linear conveX areas and linear concave 
areas to terminate adjacent the holder portion, and forming 
the linear conveX areas to project a distance above the 
tapered portion So that the distance of projection taperS from 
a greater distance at an end thereof adjacent the engagement 
area to a lesser distance at the opposite end thereof. 

According to a further aspect of the present invention, the 
linear conveX areas and the linear concave areas can be 
configured to extend no more than half the distance between 
the engagement area and the holder portion. Moreover, the 
grommet of the present invention can include a Second linear 
holder portion adapted to tightly engage around the periph 
ery of the wire harness inserted therethrough, the Second 
holder portion being formed on the grommet adjacent the 
engagement area. 

Furthermore, the grommet of the present invention is not 
limited to any particular shape, but can be configured with 
an engagement area having Various shapes, including 
circular, non-circular, generally elliptical or generally rect 
angular. The grommet can also be configured Such that the 
linear concave areas and linear conveX areas are arranged to 
be equally Spaced about the tapered portion. 

Furthermore, Since a linear conveX area or a linear con 
cave area is formed on the tapered area by utilizing a cutting 
proceSS on the tapered area of the molding die using machin 
ing processing or a processing on the ridge area in advance. 
Accordingly, a grommet is extremely easily formed which 
has a predetermined linear conveX area or linear concave 
area within a short period of time. Thus, it is possible to 
control the molding die processing to be leSS complicated 
while making the processing time shorter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other features and advantages of the 
present invention will be made apparent from the following 
description of the preferred embodiments, given as non 
limiting examples, with reference to the accompanying 
drawings, in which like reference numerals represent Similar 
parts throughout the Several views of the drawings: 

FIGS. 1(a) and 1(b) show a first embodiment of the 
grommet of the present invention. 

FIGS. 2(a) and 20b) depict an insertion operation and an 
engaged condition of the grommet of the present invention, 
respectively. 

FIGS. 3(a) and 3(b) show a second embodiment of the 
grommet of the present invention. 

FIGS. 4(a) and 4(b) show a third embodiment of the 
grommet of the present invention. 
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4 
FIGS. 5(a) and 5(b) show a fourth embodiment of the 

grommet of the present invention. 
FIGS. 6(a) and 6(b) show another embodiment of the 

grommet of the present invention. 
FIG. 7... is a drawing depicting a grommet of the prior art. 
FIGS. 8(a) and 8(b) show an insertion operation and an 

engaged condition of the grommet of the prior art, respec 
tively. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

A first embodiment of the grommet of the present inven 
tion will now be described with regard to the present 
invention in reference to FIGS. 1(a) and 1(b). As shown in 
FIG. 1(a) and FIG. 1(b), a grommet 10a includes wire 
harneSS holding areas 11 and 12 which tightly engage and 
hold the Outer periphery of a wire harness. An engagement 
area 13 is provided to fixedly engage with an installation 
opening provided in a vehicle panel. A tapered area 14 
having a near-conical tapered shape over a full periphery 
thereof extends between the wire harness holding area 11 
and the engagement area 13, and plurality of Spaced linear 
conveX areas 15a are provided to extend from an engage 
ment area 13 Side toward a wire harneSS holding area Side 
over the entire periphery of the tapered area 14, that is, in an 
inserted direction of the grommet. 
The linear convex surfaces. 15a are integrally formed with 

the grommet from the same material as that of the grommet, 
which is achieved by utilizing a machining process to form 
a plurality of grooves, which correspond to the linear convex 
Surfaces. 15a, by applying the machining processing to the 
molding die in the area corresponding to the tapered area 14. 
Therefore, the processing work can be readily accomplished 
within a short period of time at a lower cost. 

In the embodiment depicted in FIG. 1(a) and FIG. 1(b), a 
grommet Structure is shown in which each linear convex 
Surface 15a is uniformly arranged on the tapered area 14. 
That is, each linear conveX Surface has a uniform length, 
protruding height, convex Section area, and a uniform radi 
ating shape with uniform angle from wire harneSS holding 
area 11 is shown. Nevertheless, the present invention is not 
limited to this structure alone. 

The following description is of an insertion and engaged 
condition of grommet 10a with an installation opening 
according to the first embodiment of the invention with 
reference to FIGS. 2(a) and 20b). 
As shown in FIG. 2(b), a grommet 10a, which is fixedly 

attached with fixing tapes 17 and 18 to the outer peripheral 
surface of the wire harness 16 by the wire harness holding 
areas 11 and 12, is inserted by applying a force to a wire 
harness holding area 11 (right direction in the drawing) in 
which a tapered area 14 is provided as an inserted direction. 
Only an upper Surface of each linear conveX area 15a, which 
projects and extends above the remaining Surface of the 
tapered area 14, Slidably makes contact with the edge of the 
opening 21. 

In this case, Since the contact area between the edge of the 
linear conveX area 15a and opening area 21 is only deter 
mined by the width of upper surface of the linear convex 
areas 15a, an insertion resistance is reduced when compared 
with a conventional grommet structure (FIGS. 8(a) and 8(b)) 
which makes contact with the edge of the opening 21 about 
the full periphery of the tapered area 14. Therefore, by 
applying an insertion force (arrow designated F1) Smaller 
than the arrow designated F3 as shown in the conventional 
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Structure (FIG. 8(a)), an engagement area 13 of grommet 
10a is fixedly engaged in the opening area 21 as shown in 
FIG. 2(b), and a predetermined arranged route is maintained 
without the wire harneSS16 making contact with the opening 
21. 

Particularly, Since a linear conveX area 15a representing 
the feature of the first embodiment is integrally formed on 
tapered area 14 from rubber or other elastomeric material, 
which is the same material as that of the grommet, can 
inhibit deformation as compared with that of other tapered 
area 14 due to the thickness of the region in which the linear 
conveX areas are formed, areas 15a become thicker, and the 
upper Surface thereof alone can Slidably contact the edge of 
the opening 21 with good lubrication and deformation is 
inhibited even in the event the linear convex areas 15a have 
a narrow width. 

Moreover, while the linear convex areas 15a have been 
disclosed to include a structure formed integrally of rubber 
or other elastomeric material, which material is the same as 
that of grommet 10a, the present invention is not So limited. 
For example, by forming the linear areas 15a Separately by 
using a two-color forming method, or the like, with a 
material harder than that of main portion of grommet 10a, 
the insertion resistance can by further decreased with the 
width of linear conveX area 15a being made narrower. 

The Second embodiment of the grommet relating to the 
present invention is described as follows with reference to 
FIGS. 3(a) and 3(b). In this case, for the structure corre 
sponding to the first embodiment, the same reference numer 
als are used to describe like parts, and additional description 
has been omitted. As shown in FIG.3(a), the grommet 10b 
has a plurality of linear concave areas 15b provided to 
extend in an insertion direction of the grommet10b over the 
entire periphery of the outer Surface of the tapered area 14. 
Such a grommet 10b can easily be produced at a lower cost 
with a short processing time, by forming a plurality of ridge 
areas corresponding to the linear concave areas 15b in 
advance by mechanically processing the die Surface which 
corresponds to the tapered area 14. A description follows 
with reference to FIG.3(b) of an insertion of the grommet 
10b within an opening in accordance with the Second 
embodiment. 

As shown in FIG.3(b), with wire harness holding areas 11 
and 12, when a grommet 10b, that is fixedly connected to the 
wire harness 16 with fixing tapes 17 and 18, is inserted by 
taking the wire harness holding area 11 Side (right direction 
in the drawing) as an insertion direction, only the convex 
tapered areas 14a adjacent the linear concave areas 15b 
provided on the tapered area 14 Slidably engage the edge of 
the opening 21. Furthermore, as the grommet 10b is inserted 
into the opening 21, the convex tapered areas 14a engage the 
edge of the opening 21, and the concave areas 15b allow the 
tapered area 14 to fold inwardly, like an umbrella or a 
bellows, thereby further reducing the insertion force 
required for installation. 

In this case, as the contact area which is made between the 
tapered area 14 formed by the linear concave areas 15b and 
an opening 21 is determined by the convex tapered areas 
14a, the insertion resistance is further reduced compared 
with that of the conventional structure (FIGS. 8(a) and 8(b)). 
Therefore, by applying an insertion force (arrow designated 
F2) Smaller than the insertion force as shown for the 
conventional structure (arrow designated F3 in FIG. 8(a)), 
the engagement area 13 of grommet 10a is fixedly engaged 
in the opening 21, and thus a predetermined route is main 
tained by the wire harness 16 which does not make contact 
with the edge of the opening 21. 
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Particularly, the linear concave area 15b which is a feature 

of the present embodiment is provided to extend in an 
insertion direction over the entire periphery of the tapered 
area 14 of the grommet10b for insertion into the opening 21 
of the vehicle panel 20. Thus, the narrow width convex 
tapered areas 14a remaining, by forming the linear concave 
areas 15b, slidably contact the edge of the opening in 21. 
Therefore, the contact area can be reduced in comparison 
with the situation of the prior art where contact is made with 
a full periphery of the tapered area 14, and the tapered area 
14 is permitted to fold inwardly during installation, thereby 
enabling the insertion resistance to be reduced. 

Next, description follows with reference to FIGS. 4(a) and 
4(b) of the third embodiment of the grommet relating to the 
present invention. In this case, for the Structure correspond 
ing to that of the first embodiment, the same reference 
numeral is used to describe like parts, additional description 
has been omitted. 

As shown in FIG. 4(a), a grommet 10c has a plurality of 
linear conveX areas 15a which are provided to extend in an 
insertion direction of grommet 10c over the entire periphery 
on the outer Surface thereof from adjacent the engagement 
area 13 Side toward, but Spaced from, the wire harneSS 
holding area 11 Side of the tapered area 14. 
The insertion engaged condition of grommet 10c with 

opening 21 is, as shown in FIG. 4(b), effected as follows: the 
grommet 10c is introduced by taking the wire harneSS 
holding area 11 side (right direction in the drawing) as an 
insertion direction, and only the upper Surface of the linear 
conveX areas 15a, which are provided to project from the 
outer Surface of the tapered area 14 near the engagement 
area 13, can make Sliding contact with the edge area of the 
opening area 21. And, in addition, by applying an insertion 
force (arrow designated F1' of FIG. 4(b)), the engagement 
area 13 is fixedly engaged within the opening 21. 

That is, Since the opening 21 is formed So that the 
dimension thereof nearly corresponds to the formed dimen 
Sion of the engagement area 13, normally the wire harneSS 
holding area 11 Side of the tapered area 14 does not make 
direct contact with the edge of the opening 21. Therefore, 
even if the Structure does not include a linear conveX area 
15a on this area, the linear area 15a adjacent to the engage 
ment area 13 Side makes contact with the edge of the 
opening 21. Thus, in a manner Similar to the first 
embodiment, the contact area of the grommet 10c and the 
opening 21 is determined by the width of the upper Surfaces 
of the linear conveX areas 15a, thereby reducing the insertion 
resistance when compared with the conventional Structure 
(FIGS. 8(a) and 8(b)) which contacts the edge of the opening 
21 over the entire periphery of the tapered area 14. 

Description follows with reference to FIGS. 5(a) and 5(b) 
of the fourth embodiment of the grommet relating to the 
present invention. In this case, for the Structure correspond 
ing to that of the Second embodiment, the same reference 
numerals are used to describe like parts, and additional 
explanation thereof has been omitted. 
As shown in FIG. 5(a), the grommet 10d has a plurality 

of linear concave areas 15b provided to extend in an 
insertion direction of grommet 10d over the entire periphery 
of only the outer Surface adjacent the engagement area 13 
Side, and the concave areas 15b are spaced from the wire 
harneSS holding area 11 Side of the tapered area 14. 
The insertion engaged condition of grommet 10d with 

opening 21 is, as shown in FIG. 5(b), effected as follows: the 
grommet 10d is introduced by taking the wire harneSS 
holding area 11 side (right direction in the drawing) as an 
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insertion direction, and only the convex tapered areas 14a 
formed by the linear concave areas 15b, which are provided 
to extend from the outer Surface of the tapered area 14 
adjacent the engagement area 13, Slidably contacts the edge 
of the opening 21. Additionally, by applying an insertion 
force (arrow designated F2' of FIG. 5(b)), the engagement 
area 13 is fixedly engaged with the opening 21. 

That is, Since the dimension of the opening 21 is roughly 
formed to correspond with the dimension of the form of the 
engagement area 13, a wire harneSS holding area Side 11 of 
the tapered area 14 normally does not directly make contact 
with the edge of the opening. Therefore, even if the Structure 
does not include linear concave area 15b formed adjacent 
the wire harneSS holding area 11 Side, a contact area of the 
tapered area of the grommet 10d and the edge of the opening 
21 is determined by the convex tapered areas 14a which are 
formed between respective linear concave areas 15b in the 
Same manner as in the Second embodiment. Because the 
convex tapered areas 14a, adjacent the engagement area 13 
Side, remaining by forming the linear concave areas 15b 
make contact with the edge of the opening 21, and the 
tapered area 14 including the concave areas 15b can fold 
inwardly as in the Second embodiment, insertion resistance 
can be reduced compared with the conventional Structure 
(FIGS. 8(a) and 8(b)) which contacts the edge of the opening 
21 over the entire periphery of the tapered area 14. 

In this case, with each of the above-described 
embodiments, although grommets 10a–10d are shown 
which have a tapered area 14 connecting the wire harneSS 
holding area 11 and the engagement area 13 which is 
near-conically formed, and the engagement area 13 is 
formed to have a generally circular shape, the present 
invention is not necessarily restricted to this configuration. 
For example, as shown in FIG. 6(a) and FIG. 6(b), the 
Structure may include an engagement area 13 having a near 
elliptical shape, or a near oval shape, and the grommet 10e 
is formed with linear conveX areas 15a or linear concave 
areas 15b (not shown). When inserting a grommet 10e 
within the opening 21, as long as the tapered area 14 has a 
shape that can make contact with the edge of the opening 21, 
and linear conveX areas 15a or linear concave areas 15b are 
provided in an insertion direction So that the contact area 
between the edge and tapered area 14 of the opening area 21 
is reduced, the same operational effects as those of other 
embodiments can be expected. 
AS mentioned above, according to the grommet of the 

present invention, by providing linear conveX areas or linear 
concave areas which extend in an insertion direction of the 
grommet over the full periphery of the tapered Surface which 
forms the tapered area, Since only the Surface on which the 
linear conveX areas on the upper Surface, or the tapered 
conveX Surfaces formed between the linear concave areas, 
Slidably contact the edge of the opening when inserting or 
engaging the grommet of a predetermined opening area, thus 
the contact area between the grommet and the edge of the 
opening is reduced. Accordingly, the insertion resistance is 
Subsequently reduced, also reducing the force upon insertion 
and engaging, thereby improving a workability during 
mounting of the wire harness. 

In addition, because the linear conveX area or the linear 
concave area which are provided to extend on the tapered 
area can be formed on a grommet having a predetermined 
linear conveX area or a linear concave area by applying a 
cutting process to the tapered area of molding die using a 
mechanical processing, or by applying a forming ridge 
shape area in advance, which consequently enables molding 
die production cost to be controlled without making the 
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8 
molding die processing method more complicated and 
increasing the production time. 
The advantages and improved results furnished by the 

method and apparatus of the present invention are apparent 
from the foregoing description of the preferred embodiment 
of the invention. Various changes and modifications may be 
made without departing from the Spirit and Scope of the 
invention as described in the appended claims. 
The present disclosure relates to Subject matter contained 

in priority Japanese Application No. HEI 9-179747 filed on 
Jul. 4, 1997, which is herein expressly incorporated by 
reference in its entirety. 
What is claimed: 
1. A grommet comprising: 
a linear holder portion adapted to tightly engage around 

the periphery of a member inserted therethrough, an 
engagement area for engagement with an installation 
opening through which said linear holder portion is 
arranged to penetrate; 

a tapered portion which connects Said linear holder por 
tion and Said engagement area; 

wherein a plurality of linear conveX areas are provided on 
Said tapered portion and are arranged to extend from 
adjacent Said engagement area toward Said holder por 
tion around the entire periphery of Said tapered portion 
and are configured to Slidably contact an edge of the 
installation opening during insertion, wherein Said lin 
ear conveX areas are formed from a material that is 
harder than that forming Said tapered portion, thereby 
reducing insertion resistance of the grommet during 
installation. 

2. A grommet in accordance with claim 1, wherein Said 
linear conveX areas terminate adjacent Said holder portion. 

3. A grommet in accordance with claim 1, wherein Said 
linear conveX areas project a distance above Said tapered 
portion, Said distance taperS from a greater distance at an end 
thereof adjacent Said engagement area to a lesser distance at 
the opposite end thereof. 

4. A grommet in accordance with claim 1, wherein Said 
linear conveX areas extend no more than half the distance 
between said engagement area and Said holder portion. 

5. A grommet in accordance with claim 4, wherein Said 
linear conveX areas project a distance above Said tapered 
portion, Said distance taperS from a greater distance at an end 
thereof adjacent Said engagement area to a lesser distance at 
the opposite end thereof. 

6. A grommet in accordance with claim 1, including a 
Second linear holder portion adapted to tightly engage 
around the periphery of a member inserted therethrough, 
Said Second holder portion formed on Said grommet adjacent 
Said engagement area. 

7. A grommet in accordance with claim 1, wherein Said 
engagement area is configured to be circular. 

8. A grommet in accordance with claim 1, wherein Said 
engagement area is configured to be non-circular. 

9. A grommet comprising: 
a linear holder portion adapted to tightly engage around 

the periphery of a member inserted therethrough, an 
engagement area for engagement with an installation 
opening through which said linear holder portion is 
arranged to penetrate; and 

a tapered portion which connects Said linear holder por 
tion and Said engagement area; 

wherein a plurality of linear concave areas are provided 
on Said tapered portion and are arranged to extend from 
adjacent Said engagement area toward Said linear 



US RE38,788 E 
9 

holder portion around the entire periphery of Said 
tapered portion, thereby forming convex tapered por 
tions intermediate Said linear concave areas that slid 
ably contact an edge of the installation opening during 
insertion, thereby reducing frictional insertion resis 
tance of the grommet during installation. 

10. A grommet in accordance with claim 9, wherein said 
linear concave areas terminate adjacent Said holder portion. 

11. A grommet in accordance with claim 9, wherein Said 
linear concave areas allow Said tapered area to fold inwardly 
in the manner of an umbrella to thereby further reduce 
insertion resistance of the grommet during installation. 

12. A grommet in accordance with claim 9, wherein Said 
linear concave areas extend no more than half the distance 
between said engagement area and Said holder portion. 

13. A grommet in accordance with claim 9, wherein Said 
linear concave areas are arranged to be equally spaced about 
Said tapered portion. 

14. A grommet in accordance with claim 9, including a 
Second linear holder portion adapted to tightly engage 
around the periphery of a member inserted therethrough and 
formed on Said grommet adjacent Said engagement area. 

15. A grommet in accordance with claim 9, wherein said 
engagement area is configured to be circular. 

16. A grommet in accordance with claim 9, wherein Said 
engagement area is configured to be non-circular. 

17. A grommet comprising: 
a linear holder portion configured to tightly engage 
around the periphery of a member inserted 
therethrough, an engagement area for engagement with 
an installation opening through which Said linear 
holder portion is arranged to penetrate, 

a tapered portion which connects said linear holder 
portion and Said engagement area, 

a plurality of convex areas are provided On Said tapered 
portion and are arranged to extend toward Said linear 
holder portion around the entire periphery of Said 
tapered portion and are configured to Slidably contact 
an edge of the installation opening during insertion 
into the installation opening, thereby reducing inser 
tion resistance of the grOmmet during installation, and 

wherein at least One of Said convex areas is configured to 
have an inclined end, Said inclined end located adja 
cent to said linear holder portion and formed by a 
Surface inclined with respect to an uppermost Surface 
of Said at leaSt One convex area, Such that Said inclined 
end is engageable with Said linear holder portion in the 
event Said linear holder portion is caused to move 
toward Said engagement area. 

18. The grommet in accordance with claim 17, wherein 
Said convex areas project a distance above Said tapered 
portion, and Said distance tapers from a greater distance at 
an end thereof adjacent Said engagement area to a lesser 
distance at the Opposite end thereof 

19. The grommet in accordance with claim 17, wherein 
Said convex areas have a uniform protruding height along 
the length thereof up to Said inclined end. 
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20. The grommet in accordance with claim 17, including 

a Second linear holder portion adapted to tightly engage 
around the periphery of a member inserted therethrough, 
Said Second holder portion formed On Said grOmmet adja 
cent Said engagement area. 

21. The grommet in accordance with claim 17, wherein 
Said engagement area is configured to be circular. 

22. The grommet in accordance with claim 17, wherein 
Said engagement area is configured to be non-circular. 

23. The grommet in accordance with claim 17, wherein 
each Said convex area extends from adjacent Said engage 
ment area to a position adjacent to, but Spaced from, Said 
linear holder portion. 

24. The grommet in accordance with claim 17, wherein 
Said plurality of convex areas comprises more than four. 

25. A grOmmet comprising: 
a linear holder portion configured to tightly engage 
around the periphery of a member inserted 
therethrough, an engagement area for engagement with 
an installation opening through which Said linear 
holder portion is arranged to penetrate, 

a tapered portion which connects said linear holder 
portion and Said engagement area, 

a plurality of linear convex areas are provided On Said 
tapered portion and are arranged to extend from adja 
cent Said engagement area toward Said linear holder 
portion around the entire periphery of Said tapered 
portion and are configured to Slidably contact an edge 
of the installation opening during insertion into the 
installation opening, thereby reducing insertion resis 
tance of the grOmmet during installation, and 

wherein at least One of Said convex areas is configured to 
have a generally uniform convex Section area Over the 
majority of the length of Said at least One convex area. 

26. The grommet in accordance with claim 25, wherein 
Said convex areas have a uniform protruding height along 
the length thereof up to an inclined end. 

27. The grommet in accordance with claim 25, including 
a Second linear holder portion adapted to tightly engage 
around the periphery of a member inserted therethrough, 
Said Second holder portion formed On Said grOmmet adja 
cent Said engagement area. 

28. The grommet in accordance with claim 25, wherein 
Said engagement area is configured to be circular. 

29. The grommet in accordance with claim 25, wherein 
Said engagement area is configured to be non-circular. 

30. The grommet in accordance with claim 25, wherein 
each Said convex area extends from adjacent Said engage 
ment area to a position adjacent to, but Spaced from, Said 
linear holder portion. 

31. The grommet in accordance with claim 25, wherein 
Said plurality of convex areas comprises more than four. 


