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(57) ABSTRACT 

A soft member constituting the main portion, and a rigid 
member. The soft member has a loop rib integral therewith, 
and the rigid member has a loop base element almost 
entirely embedded in the rib. The base element has load pads 
spaced there along for lockingly engaging the panel in Which 
the grommet is positioned. The base member is molded in 
the bottom part of the mold, and then it is lifted out of its 
original molding position to expose it for injecting the soft 
material in surrounding position around the base member. 
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GROMMET DEVICE AND METHOD OF FORMING 

[0001] This application is a continuation of US. applica 
tion Ser. No. 09/136,439, ?led Aug. 18, 1998, Which Was a 
division of US. application Ser. No. 08/191,113, ?led on 
Feb. 3, 1994 and issued as US. Pat. No. 5,870,799. 

FIELD OF THE INVENTION 

[0002] The invention resides in the ?eld of grommets used 
for ?lling or closing holes in a panel. In consideration of the 
background of the ?eld of the invention, in the construction 
and installation of various items, panels are used for enclos 
ing or isolating the items—isolating them from a hostile 
environment, and con?ning them in a clean room. Such 
panels are usually of sheet metal, and holes are provided in 
the panels Which are to be ?lled or closed later. Such a hole 
may be used, for example, for insertion of an electric cable 
or a control cable that could not be installed otherWise, and 
it may be desired to close the hole With the cable extending 
therethrough. In another eXample, such a hole may be 
provided to enable access to a Workman for performing a 
Work manipulation through the hole, and then later the hole 
is to be closed, or plugged. Such holes are often referred to 
as penetrations or penetration holes, and the grommets are 
utiliZed for plugging those holes. Grommets quite often are 
made of plastic materials of predetermined different char 
acteristics, for performing sealing functions, and locking 
functions, respectively. For this purpose the plastics are of 
soft material and rigid material respectively, heretofore 
?rmly secured together in a dual durometer process to 
produce the desire unitary grommet, and When the grommet 
is inserted in the hole, the parts are positioned for sealing and 
locking respectively. 
[0003] Such grommets generally have been subject to the 
objection that the soft material and the rigid material tend to 
be separated by the forces that are overcome in holding the 
grommet in place. The soft material and the rigid material in 
performing their respective functions Work against each 
other and the forces thus involved tend to separate those tWo 
members. The members have interfacing surfaces of rela 
tively great area that are secured together, or “Welded”, and 
the separating forces Work in direction aWay from those 
interfacing surfaces. In such construction, the members are 
not mechanically connected to the other, at least to any 
appreciable eXtent. 

SUMMARY OF THE INVENTION 

[0004] The present invention involves a neW concept, 
described in the conteXt of a grommet, and the practical 
steps in producing it. The grommet is made up of a soft 
member and a rigid member, as noted above, and heretofore 
a great portion, if not the entire, standard of procedure, 
involved different materials, of different characteristics, 
secured together. More speci?cally the materials are of 
plastic, and heretofore they Were necessarily chemically 
compatible and thermally bondable. Consequently, there 
Was little or no, mechanical interlocking of the tWo mate 
rials. The strength of the grommet, as determined by the 
bonding of the tWo materials, Was correspondingly limited, 
and it Was correspondingly dif?cult to thermally bond the 
materials together in such a Way as to produce the necessary 
strength for de?nitively securing them together. The present 
invention involves a neW concept of mechanically intercon 
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necting the tWo materials of the grommet. The materials are 
similar to those used heretofore, that is, of plastic, and 
including a soft material and a hard material, but they are 
interconnected in a mechanical Way. More speci?cally, the 
tWo materials are molded, in a combined overall operation 
to form or produce the members independently, and then to 
combine, or interconnect, the tWo materials in a single 
unitary end result—the grommet. Referring to the overall 
theory of construction and operation of the grommet, the 
grommet includes tWo members, a soft member of soft 
material principally for sealing, and a rigid member of hard 
material principally for locking. Those tWo materials, as 
indicated, are interlocked and more speci?cally the rigid 
member is embedded in the soft material, effectively com 
pletely, but leaving certain small elements eXposed for 
speci?c steps in the locking function. In those areas Where 
the rigid member is embedded in the soft material, the soft 
material is distributed completely around the rigid member, 
encasing or enveloping it, Whereby the rigid member so 
embedded in the soft material, provides the strength for the 
end product, the grommet, and to a great eXtent determines 
its shape. Forming the entire end product, the grommet, in 
a mold, in this case involves tWo principal steps, ?rst, 
forming and producing the rigid member made of the hard 
material in a ?rst step of molding, and thereafter reposition 
ing the molded hard member in the mold and then injecting 
the soft material into the mold in a manner to Which it ?oWs 
around and encases the rigid member in those areas prede 
termined. An end product is thus accomplished in Which the 
tWo parts of the grommet are mechanically interconnected or 
interlocked, by encasement, ie the rigid member is effec 
tively encased and completely enclosed in the soft member. 
The tWo members as thus formed and positioned provide the 
necessary and desired functions, sealing and locking respec 
tively. This end result completely eliminates the necessity 
for obtaining strength by means of bonding. 

[0005] In appreciation of the mechanical interlocking rela 
tion betWeen the soft and rigid member it is pointed out that 
the soft member constitutes the larger portion of the com 
plete grommet, and the rigid member a much smaller 
portion. 

[0006] An additional advantageous feature of the device is 
that the soft member provides a maXimum sealing effect 
With the panel, and speci?cally it provides, on one surface of 
the panel, sealing effect that is continuous and complete 
around the penetration hole, and on the other surface it 
engages the panel in nearly a continuous peripheral area. 

[0007] Afurther advantage of the invention is that because 
the rigid member is substantially embedded in the soft 
member, the grommet eliminates the requirement for mate 
rials having chemical compatibility, and thermal bondabil 
ity, since the members are held together by encasement. 
HoWever, the invention is adapted to the use of those 
materials, it is should be so desired. 

[0008] An additional advantage is that the grommet is of 
such design that it can be predetermined in design and 
dimensions, according to its intended use, so that it is 
“tunable” for producing uniform effect in different siZes of 
grommet, this With a minimum of, or virtually no, change in 
the design of the mold in Which the grommet is molded. 
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DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a perspective vieW of a grommet of the 
invention, in place in a panel, showing the outer surface of 
the grommet. 

[0010] FIG. 2 is a perspective vieW of the inner surface of 
the grommet. 

[0011] FIG. 3 is a face vieW of the inner surface of the 
grommet. 

[0012] FIG. 4 is a perspective vieW, oriented according to 
FIG. 2, of the rigid member isolated. 

[0013] FIG. 4a is a fragmentary perspective vieW of an 
end potion of the rigid member taken from the side opposite 
that shoWn in FIG. 4. 

[0014] FIG. 5 is a sectional vieW taken at line 5 of FIG. 
1. 

[0015] FIG. 6 is a sectional vieW taken at line 6-6 of FIG. 
3. 

[0016] FIG. 6a is a large scale vieW of the rigid member 
as shoWn in FIG. 6. 

[0017] FIG. 7 is a sectional vieW taken at line 7-7 of FIG. 
3. 

[0018] FIG. 8 is a fragmentary vieW taken at line 8-8 of 
FIG. 3. 

[0019] FIG. 9 is a vieW taken at line 9-9 of FIG. 8. 

[0020] FIG. 10 is a vieW similar to FIG. 5, but shoWing 
the grommet in place in the panel. 

[0021] FIG. 11 is a vieW similar to FIG. 6, but shoWing 
the grommet in place in the panel. 

[0022] FIG. 12 is a vieW similar to FIG. 10 but shoWing 
the grommet in a panel of different form. 

[0023] FIG. 13 is a vieW similar to FIG. 11 but shoWing 
the grommet in a panel similar to that of FIG. 12. 

[0024] FIG. 14 is a vieW of a mold in Which the rigid 
member is molded. 

[0025] FIG. 15 shoWs a mold, having the loWer part of the 
mold of FIG. 14 and an upper part of different form. 

[0026] FIG. 16, is a vieW similar to the right hand portion 
of FIG. 5 but shoWing alternate dimensions of certain of the 
elements of the grommets. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0027] Referring in detail to the draWings, attention is 
directed ?rst to FIG. 1, Which shoWs a grommet 20 in place 
in a hole 21 in a panel 22. As indicated above, the panel is 
used for enclosing or con?ning a certain space that contains 
items being constructed or manipulated. The panel thus 
forms What is often referred to as an inner clean room, 
protecting it from the outer hostile environment, thus having 
an outer surface 24, and an inner surface 26 exposed to the 
inner space, indicated at 28. For facilitating reference to the 
various elements, the grommet in closing position (FIG. 1) 
in the hole in the panel, is oriented according to the panel, 
having an outer surface 30 oriented according to the outer 
surface 24 of the panel. Correspondingly, the grommet has 
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an inner surface 32 (FIG. 2) oriented according to the inner 
surface of the panel. The hole 21 is a penetration, or a 
penetration hole, identi?ed above. 

[0028] An axis 33 is identi?ed, extending through the 
penetration hole in direction essentially perpendicular to the 
panel, utiliZed for assisting in referring to the elements. 
Similarly, an axis 34 is identi?ed through the grommet, this 
axis being parallel With, or coaxial With, the axis 33 When 
the grommet is in closing position (FIG. 1). The term 
parallel as used herein is considered generic to include also 
coaxial. Similarly, the grommet is considered as having 
radiating lines 35 (FIG. 3), indicating directions from the 
central portion outWardly, although the article is not round. 
These axial and radiating lines are shoWn in other ?gures 
also to facilitate orientation of various elements. 

[0029] The grommet is a unitary article, although made up 
of soft Shore and rigid Shore members, referred to. FIG. 2 
shoWs the grommet in its entirety, and FIG. 4 shoWs the 
rigid member, isolated. The soft member indicated at 36 is 
best shoWn in FIGS. 2, 5, 6 and constitutes the major portion 
of the grommet, and determines its peripheral limits. The 
grommet may be of any outline shape, according to the 
shape of the penetration hole to be ?lled, it being shoWn in 
oblong or oval shape, in the present case. The soft member 
36 includes a body or main portion 38 (FIG. 5) that is 
generally ?at, or nearly planar, although this shape is not 
critical. The body de?nes the outer surface 30 (FIG. 1), and 
the soft member includes a peripheral sealing element 40, 
curved aWay from the outer surface 30 in the direction of the 
inner surface 32, and terminates in a thin sealing peripheral 
edge 42. 

[0030] The peripheral sealing element 40 thickens in radi 
ally inWard direction Where it merges With a rib 44 on the 
inner surface of the body. This rib is a continuous loop 
extending around the grommet (FIG. 2), and is shaped 
similar to the outline shape of the grommet. The details of 
this rib Will be referred to beloW, it being pointed out that the 
rigid member is essentially embedded in this rib. 

[0031] Radially inWardly of the rib 44, the body 38 is 
relatively thin. Formed the body 38, and integral thereWith, 
is a cable passage element 45 extending therethrough, and 
de?ning a cable hole 45‘ for the insertion of a cable form the 
exterior through the grommet. Since the penetration hole 21 
may be provided for any of various purposes, such as 
providing access of a Workman to items on the inner side, 
this cable hole is not of the essence of the present invention, 
and may be omitted When not required. 

[0032] The soft member 36, as Will be understood, is 
highly ?exible and this feature provides effective sealing 
around the marginal edge of the penetration hole in the 
panel. 

[0033] The rigid member 46 shoWn in perspective, in its 
entirety, in FIG. 4, is also of the same outline shape of the 
grommet, and particularly of the rib 44, in Which it is 
embedded. The rigid member is a one-piece integral molded 
member and includes a continuous loop base element or 
band 48, rectangular in cross section, and an axially inner, 
radially outer (FIGS. 4a, 5), element 50. The latter, Which 
may also be referred to as bead, has slits 51 (FIG. 4) at the 
sides of the loop. The element 50 is generally triangular in 
cross section (FIGS. 6, 6a), and is offset radially outWardly 
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from the band 48, forming an axially inwardly directed 
shoulder 54 and an axially outwardly directed shoulder 56. 

[0034] At selected positions along the rigid member are 
axially inWardly extending load pads 58, in this case six in 
number. The load pads are integral With the elements 48 and 
50 and are relatively heaving and massive. The rigid mem 
ber 46 (FIG. 4) has long side runs 59 that are relatively 
straight, and curved end runs 60 that are substantially 
semi-circular in shape, forming junctures 60‘ betWeen adja 
cent runs. The load pads include one adjacent the middle of 
each side run, and one each adjacent the juncture of each 
side run and the end run. The slits 51 are four in number, 
being only at the sides, betWeen each side load pad and the 
adjacent load pads at the junctures of the straight and curved 
runs. The side surfaces of the load pads diverge in axially 
outWard direction as indicated at 61, 62 (FIGS. 4 and 6a, the 
surface 62 merging into the radially inner side surface of the 
inner element 48 at 62‘(FIG. 6a), and the radially outer 
surface 61 terminating at 63, the latter forming a shoulder 
65. Each load pad may have a dimension, linearly of the rib, 
of about 7/16 inch, While the overall length of the grommet 
may be about 4% inches. These dimensions of course are 
only examples. 
[0035] FIGS. 14 and 15 shoW a mold in Which the 
grommet is molded. In FIG. 14 a mold 67 includes a bottom 
part 68 and a top part 70. The bottom part has a cavity 72 for 
forming the axially inner surface of the rigid member, 
including a deep portion 72a and a top portion 72b. The top 
part has a projection 74 Which produces the axially outer 
surface of the rigid member. 

[0036] The rigid member is molded in the mold as shoWn 
in FIG. 14, and in FIG. 15 the same bottom part 68 is used, 
but a different top part 76 is utiliZed, having a cavity 78 
cooperating With the bottom part for molding the soft 
member. 

[0037] Pins 80 extend into the cavity 72 in a loWer position 
in FIG. 14, in Which the rigid member is completed, the pins 
are raise dot the position shoWn in FIG. 15, raising the rigid 
member, these pins are located at the positions of the load 
pads, this positioning being evidenced by the holes 81 in the 
load pads (FIGS. 2-4). 
[0038] After the foregoing molding step, and after the pins 
80 are raised, the plastic for forming the soft member 
injected in the cavity 78, the plastic to the extent possible, 
running also into the cavity 72 Which Was created by the 
upWard movement of the pin 80. This plastic that enters the 
cavity 72 forms a skin 82 (FIG. 5) around the rigid member 
except for the load pads. The triangular shape of the element 
50 (FIGS. 5, 6) is of importance in forming the skin. 
Because of the included surfaces of that triangular shape, the 
voided area of the cavity receives the material during its 
corresponding injection phase and thereby more effectively 
completely surrounds and encases the element 50. In FIG. 
2 the skin is seen to entirely cover the rigid member except 
for the load pads, the latter being exposed therethrough. The 
portion of each load pad is so exposed through the skin, is 
that portion that contains the tWo diverging surfaces 61, 62 
(FIG. 6). This skin is integral With and continues from the 
body 38 and peripheral portion 40, respectively (FIGS. 5, 
7). 
[0039] To insert the grommet into the penetration hole, the 
grommet is ?tted to the panel and then pushed into position, 
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With the rib 44 being pushed through the hole. It is so pushed 
or moved until it snaps into closing position, in Which it both 
seals the hole and locks the grommet in place. If the 
grommet is made to accommodate a cable in the hole 45‘, the 
cable may ?rst be inserted in the hold and then the grommet 
put in place. But When the grommet is to be used only to ?ll 
the penetration hole, Without a cable, the step of pushing the 
grommet into closing position is the same. 

[0040] More speci?cally, the grommet is pushed into place 
by inserting an end portion (loop) of the rib 44 in ?rst, and 
then pushing the other end into position. This performs a 
limited compressing or squeeZing action, because the 
dimensions of the radially outer surfaces of the load pads 58, 
taken together, are slightly larger than the corresponding 
dimension of the peripheral edge of the penetration hole 21. 
In this step the outer includes camming surfaces 61 (FIG. 6) 
of the load pads engage the edge of the penetration hole and 
the load pads are pushed radially inWardly, in a camming 
action, until the shoulders 65 (FIG. 6a) on the load pads are 
moved beyond the edge of the panel, and they then snap out 
and engage the panel on the inner surface thereof. This 
locking position is shoWn in FIG. 11. 

[0041] It is pointed out that in FIGS. 10 and 11 the panel 
22 has an inturned ?ange 83, and in FIG. 11 it is shoWn 
Where the shoulders 65 engage the inner edge of that ?ange. 
The peripheral sealing element 40 is positioned and dimen 
sioned so that When the grommet is moved into closing 
position, the sealing edge 42 engages the outer surface of the 
panel and the peripheral portion is ?exed axially outWardly 
and that sealing portion is consequently biased against the 
panel. The sealing edge is shoWn in dot dash lines in its 
normal position. 

[0042] In the closing position just referred to, and at 
locations other than at the load pads, as shoWn in FIG. 10, 
the marginal edge of the penetration hole ?rmly engages the 
skin 82 at points 84 (FIG. 10) and performs a good sealing 
effect. Consequently, the penetration hole is sealed, on the 
outer surface of the panel, completely around the grommet, 
by the edge 42, While on the inner surface, it is sealed nearly 
entirely around the rib by the skin 82, leaving only those 
points Where the load pads engage the panel, and in the latter 
case, the load pads also produce a certain sealing effect. 

[0043] While the grommet is effective for use in connec 
tion With a penetration hole of the speci?c form shoWn in 
FIGS. 11 and 11, it is also effective for use With a panel that 
does not have such a ?ange 83. The latter situation is shoWn 
in FIGS. 12 and 13, Where the panel 22 has a penetration 
hole 21 the marginal edge of Which lies Within the limits 
betWeen the outer and inner surfaces of the panel. In this 
case the edge of the hole engages the skin of the rib 44 as 
before, and also the load pads engage the outer surface 24. 
In the latter case, the dimension of the rigid member are 
preselected to accommodate such form of panel, i.e., not 
having the ?ange 83. This latter feature is considered 
important in that because of the design of the device, it can 
be predesigned in dimensions and shape With t minimum or 
no change in the design of the mold. 

[0044] Attention is directed to FIG. 16 Which shoWs a 
fragment of the grommet corresponding to the right hand 
portion of FIG. 5. The rib 44 is relatively thick in axial 
direction, ie in the direction of the axis 34 (see also FIG. 
6) and thicker than the corresponding direction of the load 
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pad 58. In one case, the recess 72 of the mold (FIG. 14) is 
relatively deep, forming the lad pad 58 (FIG. 16) of the size 
shoWn in full lines, i.e., a relatively great dimension axially 
of the grommet. This position or dimension of the grommet 
Will accommodate the ?ange 83 (FIG. 10); hoWever, the 
recess 72 may be shalloWer, producing a grommet dimen 
sion represented by the dotted line position (FIG. 16) in 
Which the axial dimension of the grommet is relatively less. 
IN the ?rst case the ?ange 83 (FIG. 10) engages the soft 
member, and the shoulder 65 (FIGS. 6a, 11) on the load pad 
engages the edge of the ?ange. The dimensions are such that 
the soft material is biased against the ?ange securely, 
forming a continuous seal around the grommet. In betWeen 
the load pads, the shoulder 56 on the skin also engages the 
?ange. 
[0045] In the case of the lesser dimension of the grommet 
(FIG. 16) a panel 22 (FIGS. 12, 13) Without the ?ange, is 
accommodated by the load pads of the dimensions and 
locations shoWn in dotted lines at 85 in FIG. 16. 

[0046] Because of the relatively small transverse dimen 
sions of the rigid member, and the slits therein, the grommet 
is highly tunable, i.e., it can easily be predesigned of 
different dimensions, and to accommodate different siZes 
and shapes of penetration holes. Other features contributing 
to this advantage: the height of the load pads (in axial 
direction) can be predesigned; pulling-apart forces betWeen 
the rigid and soft members are eliminated; because of the 
small total linear dimension of the rigid member relative to 
that of the soft member, great locking effect is achieved 
together With the great sealing effect by the soft member; 
because of the effective encasement of the rigid member 
Within the soft member, greater ?exibility in the selection of 
plastics is provided. 

[0047] As noted above, the materials of the soft and rigid 
member need not be chemically compatible or thermally 
bondable, because of the effective encasement of the rigid 
member in the soft member. HoWever, it is Within the scope 
of the invention that, if it should be desire, the tWo materials 
be so chemically compatible and thermally bondable, and 
that they be bonded. Any of a Wide variety of materials may 
be used, but for convenience, the folloWing are examples of 
plastic materials that may be used to make up the members. 

EXAMPLE I 

[0048] Rigid material: Krayton (Shell Corp.) in the 
range of Shore D hardness. 

[0049] Soft materials: Krayton (Shell Corp.) in the 
range of Shore A softness. 

EXAMPLE II 

[0050] Rigid material: Hytrel (DuPont Corp.) in the 
range of Shore D hardness. 

[0051] Soft material: Alcryn (DuPont Corp.) in the 
range of Shore A softness. 

What is claimed is: 
1. A tWo step method of plastic injection molding an 

article having an outer shell and an inner core, comprising 
the steps, 

providing a mold having a bottom part and a ?rst and a 
second top part, said bottom part of the mold having a 
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cavity formed therein to thereby de?ne a shape of a 
bottom portion of an inner core of the article, said ?rst 
top part of the mold having a cavity formed therein to 
thereby de?ne a shape of a top portion of the inner core 
of the article, said second top part of the mold having 
a cavity formed therein to thereby de?ne a shape of a 
top portion of the outer shell of the article; 

providing ejection pins for moving at least a portion of the 
inner core of the article aWay from direct contact With 
the cavity of the bottom part of the mold; 

?tting the bottom part of the mold together With the ?rst 
top part of the mold; 

forming the inner core of the article by injecting a ?rst 
thermoplastic molding material into a space formed by 
the cavity of the bottom part of the mold and the cavity 
of the ?rst top part of the mold; 

separating the bottom part of the mold from the ?rst top 
part of the mold; 

moving at least a portion of the formed inner core aWay 
from direct contact With the cavity of the bottom part of 
the mold; 

replacing the ?rst top part of the mold With the second top 
part of the mold, and then 

injecting a second thermoplastic molding material into a 
space formed by the cavity of the bottom part of the 
mold and the cavity of the second top part of the mold, 
thereby forming the article having at least a portion of 
the inner core of the article surrounded by the second 
molding material. 

2. The method according to claim 1, further including the 
step of molding radially spaced load pads extending from 
said inner core of the article. 

3. The method according to claim 1, Wherein When at least 
a portion of the inner core of the article is moved aWay from 
direct contact With a portion of said cavity of the bottom part 
of the mold, at least a portion of each load pad remains in 
direct contact With the cavity surface of the bottom part of 
the mold. 

4. A method according to claim 1, Wherein said ?rst 
molding material has at least a Shore D hardness and the 
second molding material has at least a Shore A hardness. 

5. An article having an outer shell and an inner core 
Wherein the article is plastic injection molded in tWo phases, 
said article comprising: 

an inner member molded from a mold having a bottom 
part and a ?rst and a second top part, said bottom part 
of the mold having a cavity formed therein to thereby 
de?ne a shape of a bottom portion of the inner member, 
said ?rst top part of the mold having a cavity formed 
therein to thereby de?ne a shape of a top portion of the 
inner member, Wherein said inner member is formed by 
injecting a ?rst thermoplastic molding material into a 
space formed by the cavity of the bottom part of the 
mold and the cavity of the ?rst top part of the mold 
When the bottom part of the mold is ?tted together With 
the ?rst top part of the mold; and 

an outer member molded from the mold, said second top 
part of the mold having a cavity formed therein to 
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thereby de?ne a shape of a top portion of the outer shell 
of the article, said outer member is formed by injecting 
a second thermoplastic molding material into a space 
formed by the cavity of the bottom part of the mold and 
the cavity of the second top part of the mold, Wherein 
at least a portion of the inner member of the article is 
surrounded by the second molding material; 

6. The article according to claim 5, further including 
radially spaced load pads extending from said inner member 
of the article. 

7. The article according to claim 5, Wherein said ?rst 
molding material has at least a Shore D hardness and the 
second molding material has at least a Shore A hardness. 
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8. The article as recited in claim 5, Wherein said article 
includes an aperture extending from an outer surface of said 
outer member to an inner surface of said outer member. 

9. The article as recited in claim 5, Wherein a portion of 
said inner member forms a ring embedded Within said outer 
member. 

10. The article as recited in claim 5, Wherein said inner 
member extends out pads extending from the article, 
Wherein a perimeter of each pad is surrounded by said outer 
member. 

11. The article as recited in claim 10, Wherein an outer 
edge of said pads has a hook shape. 

* * * * * 


