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Description

BACKGROUND

[0001] Electrical connectors are installed at numerous
locations throughout an aircraft. An electrical connector
may be mounted to a panel or a bulkhead of an aircraft
by extending the connector through an aperture formed
in the bulkhead. The electrical connector may be secured
to the bulkhead by fastening a connector flange to the
bulkhead using mechanical fasteners. On certain elec-
trical connector installations, it is necessary to encapsu-
late the entire connector flange and the mechanical fas-
teners with a seal to provide a barrier against fluid transfer
across the bulkhead, and/or to protect the connector and
the bulkhead against corrosion.
[0002] Prior art methods of sealing electrical connec-
tors to bulkheads include the manual application of seal-
ant around the connector flange and around the mechan-
ical fasteners using hand implements. Unfortunately,
manual application of sealant is a laborious and time-
consuming process which produces inconsistent results
at different connector installations. In addition, manual
application of sealant may result in a generally rough
surface finish which may lead to a reduction in perceived
product quality and/or actual product quality. Further-
more, if it is determined that the surface finish has the
propensity to retain moisture due to curls, voids, or other
surface features, it may be necessary to rework or re-
move the seal, and manually re-apply sealant which may
have a negative impact on the process flow.
[0003] As can be seen, there exists a need in the art
for a system and method of forming a seal over a con-
nector flange in a time-efficient manner. In addition, there
exists a need in the art for a system and method of forming
a seal which provides a high-quality and smooth surface
finish that can be consistently produced at multiple con-
nector installations.
[0004] US 2003/0205521 A1 describes that a sealing
ring is anchored to a filter retainer included in a fluid filter
assembly. An insert-molding process is used to anchor
the sealing ring to the filter retainer.
[0005] US 2012/0217673 A1 describes a sealant mold
for sealing a domed nutplate unit particularly at a lower
region about an adhesively attached interface with a sub-
strate such as an aircraft fuel tank wall. The sealant mold
is formed from a lightweight plastic material, and includes
an inner cap in combination with an outer skirt to define
a gap or trough for receiving and supporting a metered
quantity of a curable sealant material. The mold is fitted
onto a dome of the nutplate unit with an inner cap inboard
edge landed onto a dome shoulder. The outer skirt is
then displaced downwardly about the landed inner cap
to extrude the sealant material about the lower region of
the nutplate unit particularly such as the adhesively at-
tached interface with the substrate. The sealant material
is allowed to cure, after which the sealant mold can be
stripped quickly and easily from the cured sealant mate-

rial.

SUMMARY

[0006] In an aspect in accordance with the current in-
vention there is provided a seal molding system as de-
fined in claim 1.
[0007] The above-noted needs associated with seal
forming are specifically addressed and alleviated by the
present disclosure which provides a seal molding system
including a mold body having a mold inner geometry
formed complementary to a fitting outer geometry of a
fitting. The mold body may have a mold base formed
complementary to a panel surface. The mold body may
include an injection hole for injecting sealant into the mold
cavity, and a vent hole for venting air and sealant from
the mold cavity.
[0008] In a further example, disclosed is seal molding
system including a mold body having a mold inner ge-
ometry and a mold bore formed complementary to a fitting
outer geometry of an electrical connector. The mold body
may have a mold base formed complementary to a fitting
flange and a panel surface. The mold body may include
an injection hole for injecting sealant into a mold cavity
defined at least partially by the mold inner geometry and
the fitting outer geometry. The mold body may further
include a vent hole for venting air and sealant from the
mold cavity.
[0009] Also disclosed is a method of forming a seal
around a fitting mounted to a panel. The method may
include the step of providing a mold body having a mold
inner geometry formed complementary to a fitting outer
geometry of a fitting mounted to a panel. The method
may additionally include mounting the mold body over
the fitting, and injecting sealant into an injection hole
formed in the mold body until the sealant substantially
fills a mold cavity enclosed by the mold inner geometry
and the fitting outer geometry. The sealant may be al-
lowed to cure, after which the mold body may be removed
from the fitting.
[0010] The features, functions and advantages that
have been discussed can be achieved independently in
various embodiments of the present invention, further
details of which can be seen with reference to the follow-
ing description and drawings below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] These and other features of the present disclo-
sure will become more apparent upon reference to the
drawings wherein like numbers refer to like parts through-
out and wherein:

Figure 1 is a perspective illustration of an aircraft;
Figure 2 is a perspective illustration of the front side
of an electrical connector installation in a bulkhead
of the aircraft;
Figure 3 is a perspective illustration of the back side
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of an electrical connector installation in the aircraft
bulkhead;
Figure 4 is a side view of a fitting (e.g., an electrical
connector) mounted to a panel and encapsulated by
a seal;
Figure 5 is an end view of the fitting installation of
Figure 4 illustrating the seal encapsulating the me-
chanical fasteners that secure the fitting flange to
the panel;
Figure 6 is a perspective illustration of an embodi-
ment of a mold body comprised of a pair of mold
body halves formed in mirror-image to one another
for forming a seal on the back side of the fitting in-
stallation;
Figure 7 is a exploded perspective illustration of the
mold body of Figure 6 and illustrating an interlocking
feature for coupling the mold body halves together;
Figure 8 is a perspective illustration of a further em-
bodiment of a mold body comprised of a pair of mold
body halves;
Figure 9 is a exploded perspective illustration of the
mold body of Figure 8 and illustrating the relatively
straight sides of the mold body halves;
Figure 10 is a perspective illustration of an underside
of one of the mold body halves shown in Figure 7;
Figure 11 is a top view of a mold body comprising
an assembled pair of mold body halves;
Figure 12 is a sectional view of the mold body taken
along line 12 of Figure 11;
Figure 13 is a sectional view of the mold body taken
along line 13 of Figure 11;
Figure 14 is a perspective illustration of an embodi-
ment of a mold body formed as a unitary structure;
Figure 15 is a top view of the mold body of Figure 14;
Figure 16 is a sectional view of the mold body taken
along line 16 of Figure 15;
Figure 17 is a sectional view of the mold body taken
along line 17 of Figure 15;
Figure 18 is a side view of a front side mold and a
backshell mold assembly mated to a fitting installa-
tion;
Figure 19 is an end view of the front side mold taken
along line 19 of Figure 18 and illustrating the front
side mold mounted to the fitting and the panel;
Figure 20 is a sectional view of the front side mold
and the backshell mold assembly taken along line
20 of Figure 19 and illustrating the injection of sealant
into an injection hole and the discharge of air from a
vent hole formed in the front side mold;
Figure 21 is an end view of the backshell mold as-
sembly taken along line 21 of Figure 20 and illustrat-
ing the backshell mold assembly mounted to the fit-
ting and the panel;
Figure 22 is a sectional view of the backshell mold
assembly taken along line 22 of Figure 21 and illus-
trating the injection of sealant into an injection hole
and the discharge of air from a vent hole formed in
the backshell mold assembly;

Figure 23 is a side view of the front side mold and
the backshell mold assembly clamped together us-
ing a tie wrap;
Figure 24 is a side view of an embodiment of a clamp-
ing mechanism for clamping the front side mold and
the backshell mold assembly to the panel;
Figure 25 is a side view of an embodiment of the
clamping mechanism of Figure 24 in operation;
Figure 26 is a perspective illustration of an embodi-
ment of a pair of magnets mounted on opposing
sides of the front side mold;
Figure 27 is a perspective illustration of an embodi-
ment of a pair of magnets mounted on opposing
sides of the backshell mold assembly;
Figure 28 is a side view of the front side mold and
the backshell mold assembly magnetically coupled
together using the magnets illustrated in Figures
26-27;
Figure 29 is a perspective illustration of an embodi-
ment of the fitting (e.g., an electrical connector) hav-
ing a rotatable hex nut threadably coupled to the fit-
ting and the application of the seal encapsulating the
fitting flange and the rotatable hex nut;
Figure 30 is a perspective illustration of an embodi-
ment of the mold body having a rotatably adjustable
top portion coupled to a fixed base portion;
Figure 31 is an exploded perspective illustration of
the rotatably adjustable top portion made up of a pair
of top portion halves, and the fixed base portion
made up of a pair of base portion halves;
Figure 32 is a perspective illustration of the mold
body configuration of Figure 30 and illustrating the
fixed base portion having a contour shaped comple-
mentary to the contour of a panel to which the base
portion may be mounted;
Figure 33 is an exploded perspective illustration of
a mold body and a bottom plate for forming a pre-
formed seal;
Figure 34 is a perspective illustration of the mold
body and the bottom plate assembled around a fitting
(e.g., an electrical connector) prior to the injection of
sealant into an injection hole in the mold body;
Figure 35 is a perspective illustration of an underside
of the bottom plate with one of the mold body halves
removed to expose the preformed seal;
Figure 36 is a further perspective illustration of a top
side of the preformed seal prior to removal of the
mold body and bottom plate from the fitting;
Figure 37 is an illustration of an injection port formed
in the preformed seal using a port-forming post of
the mold body;
Figure 38 is an exploded perspective illustration of
an embodiment of a mold body and a seal skin lower
plate configured for forming a seal skin;
Figure 39 is a perspective illustration of the mold
body mated to the seal skin bottom plate to enclose
a mold cavity for forming the seal skin;
Figure 40 is an exploded perspective illustration of
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the mold body removed from the seal skin lower plate
to expose the seal skin after curing thereof;
Figure 41 is a perspective illustration of a top side of
the seal skin formed using the mold body and seal
skin bottom plate shown in Figure 40;
Figure 42 is a perspective illustration of an underside
of the seal skin of Figure 41;
Figure 43 is a cross-sectional illustration of the seal
skin illustrating a wall thickness thereof;
Figure 44 is a perspective illustration of the seal skin
prior to application thereof onto a fitting mounted to
a panel;
Figure 45 is a perspective illustration of the seal skin
after bonding to the fitting and the panel;
Figure 46 is a flow diagram of a method of molding
a seal over a fitting mounted to a panel;
Figure 47 is a flow diagram of a method of molding
a preformed seal over a fitting subsequently mount-
ed to a panel;
Figure 48 is a flow diagram of a method of molding
a seal skin for subsequent bonding to a fitting and a
panel.

DETAILED DESCRIPTION

[0012] Referring now to the drawings wherein the
showings are for purposes of illustrating reference ex-
amples as well as embodiments of the current invention,
shown in Figure 1 is a perspective view of an aircraft 100
having a fuselage 102 extending from a forward end of
the aircraft 100 to an aft end of the aircraft 100. The aft
end may include an empennage 104 having one or more
tail surfaces for directional control of the aircraft 100. The
aircraft 100 may further include a pair of wings 106 ex-
tending outwardly from the fuselage 102 and one or more
propulsion units 108 that may be mounted to the wings
106 using pylons or struts 110.
[0013] Figure 2 illustrates a fitting 200 installation (e.g.,
an electrical connector 202 installation) in a panel 114
(e.g., a bulkhead 112) of an aircraft 100. The panel 114
may include an aperture or hole (not shown) for extending
a front portion 206 of the fitting 200 through the hole. The
fitting 200 may be secured to the panel 114 by means of
a fitting flange 232 which may be mountable against the
panel 114 using a plurality of flange fasteners 234. The
front portion 206 of the fitting 200 may house a connector
plug 204 for coupling with a mating connector (not
shown). In an embodiment, the front portion 206 of the
fitting 200 may have a threaded portion 208 for threadably
receiving the mating connector. The fitting 200 may also
have a non-threaded portion 209 located between the
threaded portion 208 and the panel 114.
[0014] In Figure 2, the fitting 200, the fitting flange 232,
the flange fasteners 234, and the adjacent panel surface
116 may advantageously be encapsulated with a high-
quality, form-fitting, seal 300. The seal 300 may advan-
tageously be molded in place and provided with a smooth
surface finish using the labor-saving system and method

disclosed herein. The seal molding system 400 may use
one or more mold bodies 402 that may be clamped in
place around the fitting 200 and against the panel sur-
faces 116. Sealant 316 may be injected into an injection
hole 420 formed in the mold bodies 402 such as by using
a sealant gun (not shown). Sealant 316 may be contin-
uously injected into the mold cavity 416 until the sealant
316 flows out of a vent hole 422 that may be located on
an opposite side of the mold body 402. The sealant 316
may be allowed to cure after which the mold bodies 402
may be removed to expose the seal 300. Flashing (not
shown) may be removed from the seal 300 such as by
using a scraper (not shown).
[0015] Advantageously, the seal molding system 400
and method disclosed herein provides a significant sav-
ings in labor for sealing panel-mounted fittings relative
to the amount of labor associated with manual sealing
methods. For example, the seal molding system 400 may
provide a labor savings of greater than 90% relative to
manual systems of sealing a fitting 200 to a panel 114.
In addition, the seal molding system 400 and method
provides a significant improvement in real and perceived
product quality relative to manual sealing methods. For
example, the seal molding system 400 provides a seal
300 with a smooth surface finish that may be consistently
reproduced at multiple fitting installations, and repre-
sents a significant improvement relative to the surface
finish provided by manual methods. The seal molding
system 400 may also be used to mold a seal 300 around
penetrations (not shown) in a panel such penetrations
for a tube fitting (not shown) and/or in locations where
an element or an object (not shown) penetrates a bulk-
head or panel without a fitting. For example, the seal
molding system 400 may be implemented for molding a
seal (not shown) around a penetration (not shown) of one
or more wire bundles (not shown) through a pressure
bulkhead without a fitting at that penetration. A grommet
(not shown) may be installed at such locations. The seal
molding system 400 may be assembled around the wire
bundle to inject sealant around the wire bundle and in
between individual wires (not shown) to create a seal.
[0016] Figure 3 shows the back side 120 of the fitting
200 installation of Figure 2. In the embodiment shown,
the fitting 200 may include a backshell 212 for providing
strain relief for a cable or a wire bundle 214 extending
from the connector plug 204 housed within the fitting 200.
The backshell 212 may include a cable clamp 216 for
fixedly positioning the wire bundle 214 relative to the fit-
ting 200. The fitting 200 may include a fitting flange 232
that may be mounted against the panel front side 118 or
panel back side 120. The fitting flange 232 may be mount-
ed to the panel 114 using flange fasteners 234 which
may be encapsulated by the seal 300. The fitting flange
232 may also be encapsulated by the seal 300 which
may circumscribe the fitting body 226 and seal against
the panel surface 116.
[0017] Figure 4 is a side view of an embodiment of a
fitting 200 mounted to a panel 114. The front side seal
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304 encapsulates the portion of the fitting body 226 ad-
jacent the panel 114, the heads of the flange fasteners
234 securing the fitting flange 232 to the back side 120
of the panel 114, and the panel surface 116 in the area
adjacent to the flange fasteners 234. The backshell seal
302 also encapsulates the portion of the fitting body 226
adjacent the panel 114, the fitting flange 232, the pro-
truding ends of the flange fasteners 234, and the panel
surface 116 in the area adjacent to the flange fasteners
234. The seal molding system 400 and method disclosed
herein advantageously provides a means for controlling
the wall thickness 306 of the seals 300, and also provides
a means for controlling the amount of overlap of each
seal 300 on the panel surface 116 on the front side 118
and back side 120 of the panel 114.
[0018] Figure 5 is an end view of the fitting 200 instal-
lation of Figure 4 showing the perimeter of the front side
seal 304. The front side seal 304 may be configured to
encompass one or more of the flange fasteners 234. Al-
though the seal 300 perimeter is shown having a square
shape or orthogonal shape, the seal forming system 400
and method disclosed herein may be sized and config-
ured such that the seal 300 on the front side 118 or back
side 120 may be provided in any size, shape, and con-
figuration, without limitation, and is not limited to the con-
figurations shown in the Figures. For example, the mold
bodies 402 employed in the seal forming system 400 may
be configured to form a seal 300 with a perimeter having
a circular shape, or any other shape.
[0019] Figures 6-9 illustrate a mold body 402 com-
prised of a plurality of mold body portions 440 configured
to be assembled around the fitting 200. The mold body
portions 440 may be used for forming a seal 300 around
a fitting 200 where it is not possible or desirable to install
a unitary mold body 402 around the fitting 200. In the
embodiment shown, the mold body 402 comprises a pair
of mold body halves 444. The mold body halves 444 are
shown forming a backshell mold assembly 454 config-
ured to be assembled around the fitting 200 on a back
side 120 of the panel 114. In an embodiment, the mold
body halves 444 of the backshell mold assembly 454
may be formed as mirror images of one another to sim-
plify manufacturing as described below.
[0020] In Figures 6-7, the mold body portions 440 are
shown as mold body halves 444 and may include inter-
locking features 446 for coupling the mold body portions
440 together when assembled around the fitting 200. The
interlocking features 446 may be formed or molded onto
the circumferential ends of each one of the mold body
portions 440. In the arrangement shown, the interlocking
features 446 may comprise a tab and pocket 448 ar-
rangement. The tab and pocket 448 arrangement may
be formed on opposite circumferential ends of each mold
body half 444 as mirror images of one another. Alterna-
tively, Figures 8-9 illustrate mirror-image mold body por-
tions 440 formed without interlocking features 446.
[0021] Figures 10-12 illustrate the mold inner geometry
404 of the mold body 402. Figure 10 illustrates an under-

side of one of the mold body halves 444 showing the
mold inner geometry 404 of the mold base 406. The mold
inner geometry 404 may include a plurality of depres-
sions 418 for accommodating the flange fasteners 234.
Figure 11 is a top view of the assembled mold body por-
tions 440 the illustrating the arrangement of the depres-
sions 418. Also shown are the injection hole 420 and vent
hole 422 which may be formed on opposite sides of the
assembled mold body 402. The injection hole 420 may
receive sealant 316 into the mold cavity 416. The vent
hole 422 may allow air 314 and excess sealant 316 to
escape from the mold cavity 416 as described below.
[0022] Figure 12 is a sectional view of the assembled
mold body 402 and the arrangement of the depressions
418. Also shown is the arrangement of the injection hole
420 on one side of the mold body 402 and the vent hole
422 on an opposite side of a mold body 402 which may
promote the flow of sealant 316 (Figure 20) from one side
of the mold cavity 416 to an opposite side of the mold
cavity 416 to substantially force air 314 out of the mold
cavity 416 and completely fill the mold cavity 416 with
sealant 316. Such an arrangement of the injection hole
420 and the vent hole 422 may eliminate the occurrence
of voids or air pockets in the cured seal 300. However,
the injection hole 420 and the vent hole 422 may be lo-
cated at any position relative to one another on the mold
body 402, and are not limited to being located on opposite
sides of the mold body 402. Furthermore, the mold body
402 is not limited to a single injection hole 420 and a
single vent hole 422, and may include any number of
injection holes 420 and vent holes 422.
[0023] In Figure 12, the mold body 402 may include a
mold base 406 having a perimeter edge 408 that mates
with the panel surface 116. The perimeter edge 409 may
be provided with an edge radius 409 on the mold inner
geometry 404 of the mold body 402. The edge radius
409 may form a seal fillet 313 (Figures 2-3) around a
perimeter edge 310 of the seal 300 as shown in Figures
2-3. The seal fillet 313 may advantageously increase the
amount of surface area of the seal perimeter edge 310
in contact with the panel surface 116 and which may im-
prove the integrity and sealing capability of the seal 300.
[0024] Figure 13 is a sectional view of the assembled
mold body 402 and an arrangement of the mold inner
geometry 404. In any of the embodiments disclosed here-
in, the mold body 402 may include a mold flange 410
configured to extend around the fitting body 226. The
mold flange 410 may define a mold bore 412 that may
be formed complementary to the fitting outer geometry
228 of the fitting 200. For mold bodies formed as an as-
sembly of multiple mold body portions 440, each one of
the mold body portions 440 may have a bore portion 442.
When assembled, the bore portions 442 may define the
mold bore 412 which may be sized and configured com-
plementary to the fitting body 226.
[0025] In any of the mold body 402 embodiments dis-
closed herein, the mold bore 412 may optionally include
a radial lip 414 for sealing against the sides of the fitting
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body 226. The mold body 402 in any embodiment dis-
closed herein may also include a mold base 406 that may
be formed complementary to the panel surface 116. For
example, the mold base 406 may have a generally planar
configuration for sealing engagement with a generally
planar panel surface 116. However, the mold base 406
may have a curved or contoured (not shown) configura-
tion for sealing engagement with a curved or contoured
panel surface (not shown). The mold body 402 may also
include a draft angle 424 on the side walls of a mold cavity
416 to assist in the removal of the mold body 402 from
the seal 300 after curing of the seal 300.
[0026] Figure 14 shows a front side mold 450 config-
ured as a unitary structure. The front side mold 450 is
shown coupled to the fitting 200 on the front side 118 of
the panel 114. The unitary mold body 402 in Figure 14
may be configured similar to the assembled mold body
402 described above and illustrated in Figures 6-13. The
mold body 402 may include an injection hole 420 to fa-
cilitate the injection of seal 300 and a mold cavity 416.
The vent hole 422 may allow for the escape of air 314
from the mold cavity 416 to minimize the formation of
voids in the seal 300 as indicated above.
[0027] Figure 15 is an end view of the mold body 402
illustrating the relative positions of the injection hole 420
and the vent hole 422 on opposite sides of the mold body
402. Figure 16 is a sectional view of the unitary mold
body 402 that may be implemented for use as a front
side mold 450 and showing the arrangement of the in-
jection hole 420 and vent hole 422 in illustrating the radial
lip 414 for engaging the fitting body 226. Figure 17 is a
sectional view of the mold body 402 illustrating the ar-
rangement of the depressions 418 for accommodating
the flange fasteners 234 as described above. The draft
angle 424 may also be formed on the mold base to assist
in separating the mold body 402 from the seal 300. In
Figures 16-17, the perimeter edge 409 may include an
edge radius 409 on the mold inner geometry 404 such
that the seal fillet 313 (Figures 2-3) is formed around a
perimeter edge 310 of the seal 300 as described above.
[0028] Figure 18 is a side view of a pair of mold bodies
402 assembled around a fitting 200 mounted to a panel
114. The mold bodies 402 include a front side mold 450
and a backshell mold assembly 454. As indicated above,
backshell mold assembly 454 may be comprised of one
or more mold body portions 440 that may be assembled
over the fitting 200. Although shown as a unitary struc-
ture, the front side mold 450 may also be comprised of
a plurality of mold body portions 440 such as a pair of
mold body halves 444 that may be interlocked together
over the fitting 200 on the front side 118 of the panel 114.
In any of the embodiments disclosed herein, the mold
body 402 may be designed and fabricated for a given
fitting (e.g., connector) size and configuration. In addition,
each mold body 402 may be configured to be mounted
to a given side (i.e., panel front side 118 or panel back
side 120) of the fitting installation.
[0029] In Figures 6-17, the mold body 402 or mold body

portions 440 may be formed of a mold material such as
a polymeric mold material. For example, the mold body
402 may be formed of polytetrafluoroethylene (PTFE) or
Teflon™ which may advantageously provide a smooth
surface finish on the seal 300 without the need for a re-
lease agent for removing the mold body 402 from the
seal 300 following cure. Alternatively, the mold body 402
may be formed of a synthetic polyamide material such
as Nylon™ which may require the use of a release agent
for removal of a mold body 402 following cure of the seal
300. The surface finish provided by a Nylon™ mold body
402 may be less favorable than the surface finish provid-
ed by a Teflon™ mold body 402. In another embodiment,
the mold body 402 may be formed of ultra-high molecular
weight polyethylene which may advantageously be pro-
vided at relatively low cost. Additionally, the mold body
402 may be formed of low density polyethylene or other
polymeric material. However, the mold body 402 baby
formed of any maternal and is not limited polymeric ma-
terial. For example, the mold body 402 may be formed
of metallic material, ceramic material, or any one of a
variety of other materials or combinations thereof.
[0030] Figure 19 is an end view of the front side mold
450 mounted to the fitting 200 and the panel 114. The
radial lip 414 of the front side mold 450 may be configured
to sealingly engage the front portion 206 of the fitting 200.
The mold body 402 may be configured such that the radial
lip 414 engages a non-threaded portion 209 of the fitting
200. Likewise, the radial lip 414 of the backshell mold
assembly 454 may be configured to sealingly engage the
back portion 210 of the fitting 200 on a non-threaded
portion 209 thereof. For example, the radial lip 414 of the
backshell mold assembly 454 may be positioned be-
tween a raised fitting feature 218 and the panel 114. In
any embodiment disclosed herein, the radial lip 414 may
be omitted and the mold bore 412 may be configured to
engage any portion of the fitting 200 for enclosing the
mold cavity 416.
[0031] Figure 20 is a sectional view of the mold bodies
402 assembled to the fitting 200 and panel 114. The mold
cavity 416 for the front side mold 450 may be defined or
enclosed by the panel surface 116, the mold inner ge-
ometry 404, and the fitting outer geometry 228. Figure
20 illustrates the injection of sealant 316 into an injection
hole 420 on the front side mold 450. The sealant 316
may comprise a one-part sealant or a two-part sealant.
For example, a one-part sealant may comprise a room
temperature vulcanization (RTV) sealant such as RTV
silicone sealant although the sealant 316 may be provid-
ed any one of a variety of compositions. A two-part seal-
ant may be mixed prior to injection into the mold cavity
416. The sealant 316 (e.g., one-part or two-part sealant
316) may be injected into the mold cavity 416 such as
by using a sealant gun to inject the sealant 316 under
pressure. The injected sealant 316 may displace air 314
which may escape out of one or more vent holes 422.
Sealant 316 may be continuously injected into the injec-
tion hole 420 until the sealant 316 starts flowing out of
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the vent hole 422 which may provide an indication that
the mold cavity 416 is substantially filled with sealant 316.
[0032] Figure 21 is an end view of the backshell mold
assembly 454 mounted around the fitting 200 and en-
gaging the panel 114. As indicated above, the radial lip
414 of the backshell mold assembly 454 may be config-
ured to sealingly engage the back portion 210 of the fitting
200 such as along a non-threaded portion 209. However,
the radial lip 414 may be omitted and the mold body 402
may rely on the mold bore 412 to sealingly engage the
fitting 200 and provide closure for the mold cavity 416.
[0033] Figure 22 is a sectional view of the backshell
mold assembly 454 mounted around the fitting 200 and
engaging the panel 114. The mold cavity 416 may be
defined or enclosed by the panel surface 116, the mold
inner geometry 404, and the fitting outer geometry 228
including the fitting flange 232 and the flange fasteners
234. Figure 22 further illustrates the injection of sealant
316 into the injection hole 420 on the backshell mold
assembly 454 and the escape of air 314 and/or sealant
316 from the vent hole 422.
[0034] Figure 23 is a side view of the front side mold
450 and backshell mold assembly 454 clamped to the
fitting 200 and the panel 114 using one or more straps
560. In an embodiment, the straps 560 may comprise tie
wraps 562 that may be cinched tightly to secure the mold
bodies 402 to the front side 118 and back side 120 of the
panel 114. One or more stiffeners 564 may be provided
on the outer ends of the backshell mold assembly 454
to provide uniform clamping pressure of the backshell
mold assembly 454 against the panel 114. Stiffeners (not
shown) may also be provided on the front side mold 450.
Although not shown, one or more straps 560 (e.g., tie
wraps 562) may be cinched around the outer geometry
of mold body portions 440 (e.g., the mold body halves
444) forming the backshell mold assembly 454 to couple
the mold body portions 440 together during the injection
of sealant 316 and during curing. In a further embodi-
ment, the front side mold 450 may be secured or clamped
against the panel surface 116 using a rotatable member
(not shown) that may be mounted on the front portion
206 of the fitting 200. The rotatable member may com-
prise a panel nut, a dust cap, or other threaded member
that may be threadably engaged to the threaded portion
208 of the fitting body 226 protruding from the front side
118 of the panel 114.
[0035] Figure 24 is an illustration of a clamping mech-
anism 566 that may be implemented for clamping the
mold body portions 440 against the panel surfaces 116.
The clamping mechanism 566 may comprise a mechan-
ical clamp having clamp pads 570 mounted to an elon-
gated member. At least one of the clamp pads 570 may
be movable along the elongated member to provide a
means for adjusting the spacing between the clamp pads
570.
[0036] Figure 25 illustrates the clamping mechanism
566 in operation. The spacing between the clamp pads
570 may be adjusted to match the distance across the

mold bodies 402 on the front side 118 and back side 120
of the panel 114. One or both of the clamp pads 570 may
include a pad fitting 568 that may allow for swiveling of
the clamp pad 570 to accommodate any angular mis-
alignment of mold bodies 402. In this manner, the clamp-
ing mechanism 566 may non-eccentrically clamp the
mold bodies 402 against the panel surfaces 116 in a man-
ner prevent leakage of sealant 316 between the edges
of the mold body 402 and the panel surfaces 116. After
the mold body portions 440 are clamped together, seal-
ant 316 may be injected into the injection holes 420 and
allowed to cure.
[0037] Figure 26 illustrates a magnetic coupling sys-
tem 540 for clamping the mold bodies 402 against the
panel 114. The magnetic coupling system 540 may in-
clude at least one magnet 542 fixedly coupled to a mold
body 402 for urging the mold body 402 against the panel
surface 116. However, each mold body 402 may include
a plurality of magnets 542. For example, each mold body
402 may include a pair of magnets 542 mounted on op-
posite sides of the mold body 402 to provide uniform pres-
sure to clamp the mold body 402 against the panel sur-
face 116. In an embodiment, the mold body 402 may
include at least one magnet post 452 extending outwardly
from the mold body 402. The magnet 542 may include a
corresponding number of magnet bores 544 configured
to receive the magnet posts 452 for removably coupling
the magnet 542 to the mold body 402.
[0038] Figure 27 illustrates a further example of the
magnetic coupling system 540 including a clamp 546
configured to be clamped around a mold body 402. The
clamp 546 may comprise a pair of clamp halves that may
be mechanically fastened together using clamp fasteners
550 and assembled around the fitting 200. The clamp
546 may be clamped in a non-slip-fit manner around the
mold body 402, or in a slip-fit manner around the mold
body 402. One or more magnets 542 may be mechani-
cally fastened or adhesively bonded to the clamp 546
such as on an underside of the clamp 546. In addition to
supporting the magnets 542, the clamp 546 may also
function as a device for securing the mold body portions
440 (e.g., the mold body halves 444) around the mold
body 402. Alternatively, the clamp 546 may be formed
of magnetically-attractable material and the magnets 542
may be magnetically coupled to the clamp 546. Even
further, the clamp 546 and magnet 542 may be formed
as a unitary piece (not shown) of magnetic material that
may be removably coupled to the mold body 402. The
clamp 546 may include a clamp injection hole 548 that
may be aligned with an injection hole 420 in the mold
body 402 to allow for injecting sealant 316 into the mold
cavity 416.
[0039] Figure 28 is a side view of the magnetic coupling
system 540 urging the mold bodies 402 against the panel
114. On the front side 118 of the panel 114, the magnets
542 are engaged to the magnet posts 452 extending out-
wardly from the mold body 402. On the back side 120 of
the panel 114, the magnets 542 may be mechanically
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and/or adhesively bonded to a clamp 546 which may be
removably clamped to the mold body 402 in a non-slip-
fit arrangement. Alternatively, the clamp 546 may provide
a slip fit around the mold body 402, and the mold body
402 may include a step feature (not shown) to allow the
clamp 546 for the urging the mold body 402 against the
panel 144 in response to the magnetic coupling of the
magnets 542. In Figure 28, the one or more magnets 542
on the front side 118 of the panel 114 may be configured
to magnetically couple with one or more magnets 542 on
the back side 120 of the panel 114. Alternatively, the one
or more magnet 542 on each side of the panel 114 may
be configured to magnetically couple with the panel 114
if the panel 114 includes or contains magnetically at-
tractable material.
[0040] Figure 29-32 illustrate a further example of the
seal molding system 400 configured to accommodate
fittings 200 with rotatable fitting features 218. Figure 29
illustrates an example of a fitting 200 (e.g., an electrical
connector 202) having a rotatable hex nut 220 threadably
engaged to the fitting 200 on the backshell 212. A seal
300 encapsulates the rotatable hex nut 220 and seals
the fitting flange 232 to the panel 114.
[0041] Figure 30 illustrates an example of the seal
molding system 400 configured as a rotatable mold as-
sembly 500. The rotatable mold assembly 500 has a mold
body 402 with a rotatably adjustable top portion 518 cou-
pled to a fixed base portion 502. The fixed base portion
502 has a base portion inner geometry 504 that may be
configured complementary to the fitting base 230. For
example, the base portion 502 may have a base portion
inner geometry 504 that is configured complementary to
the square-shaped fitting flange 232 shown in Figure 21.
The rotatably adjustable top portion 518 may be mount-
able on top of the fixed base portion 502 and may have
a top portion inner geometry 520 configured complemen-
tary to the fitting feature 218. The top portion 518 may
have the top portion inner geometry 520 that is configured
complementary to the geometry of the rotatable fitting
feature 218 mounted on the fitting body 226. For exam-
ple, the rotatable fitting feature 218 may comprise a hex-
shaped nut 220 that may be threadably engaged to the
fitting body 226 as shown in Figure 29. The rotatably
adjustable top portion 518 may be rotated relative to the
fixed base portion 502 to allow for clocking the top portion
inner geometry 520 into alignment with the angular ori-
entation of the fitting feature 218 (e.g., hex nut 220) on
the fitting body 226.
[0042] Figure 31 is an exploded view of an example of
the rotatably adjustable top portion 518 and fixed base
portion 502. Although the top portion 518 and the base
portion 502 may each configured as a unitary structure,
Figure 31 illustrates an example wherein the rotatably
adjustable top portion 518 is comprised of a pair of top
portion halves 522 that are engageable to one another
and formed complementary to the fitting outer geometry
228. Each one of the top portion halves 522 may include
a pair of clamping posts 508 on opposing terminal ends

510 of the top portion halves 522 for clamping the top
portions halves 522 together. Likewise, the fixed base
portion 502 may be comprised of a pair of base portion
halves 506 that may be engageable to one another to
encapsulate a rotatable fitting feature 218 that may be
mounted on the fitting 200. Each one of the top portion
halves 522 may include a pair of clamping posts 508
located on opposing terminal ends 510 of the top portion
halves 522 for clamping the top portion halves 522 to-
gether.
[0043] In Figure 31, the fixed base portion 502 and the
rotatably adjustable top portion 518 may additionally in-
clude an alignment feature 512 for maintaining axial
alignment of the base portion 502 and the top portion 518
during relative rotation thereof. For example, the align-
ment feature 512 may comprise one or more alignment
bosses 514 extending upwardly from the base portion
502 or base portion halves 506 and which may be con-
figured to be receivable within a radial groove 524 that
may be formed in the top portion 518 or top portion halves
522. However, the alignment feature 512 may be provid-
ed in any one of a variety of different sizes, shapes, and
configurations for maintaining the axial alignment of the
top portion 518 with the base portion 502. For example,
one or more of the clamping posts 508 of the base portion
502 may be configured to extend through the radial
grooves 524 formed in the top portion 518 for maintaining
the alignment of the top portion 518 with a base portion
502. Once the clocking orientation of the top portion 518
is adjusted relative to the base portion 502, the top portion
518 may be secured to the base portion 502. For exam-
ple, one or more mechanical fasteners may be extended
through the radial grooves 524 and into one or more base
portion bores 516 formed in the base portion 502, al-
though other means may be implemented for securing
the top portion 518 to the base portion 502.
[0044] Figure 32 is a perspective view of an underside
of the base portion 502 and showing the top portion 518
coupled thereto. Advantageously, the base portion 502
may be contoured complementary to the panel surface
116 to which the base portion 502 may be mounted. In
the embodiment shown, the base portion 502 may have
radiused edges for nesting or mating within a correspond-
ing radius formed in a panel 114 to which the base portion
502 may be coupled
[0045] Figure 33 is an exploded view of a seal molding
system 400 configured for forming a preformed seal 470
on a fitting 200. The preformed seal 470 may be formed
or molded onto the fitting 200 prior to the fitting 200 being
attached to the panel 114. In the embodiment shown, the
seal molding system 400 may include a bottom plate 474
that may be configured complementary to the fitting
flange 232 of the fitting 200. The bottom plate 474 may
be configured to be mated to or assembled with an un-
derside of the fitting flange 232. The mold body 402 may
have a mold body 402 inner geometry and may be con-
figured complementary to the fitting outer geometry 228
as described below.

13 14 



EP 3 369 546 B1

9

5

10

15

20

25

30

35

40

45

50

55

[0046] In Figure 33, a mold body 402 or mold body
portions 440 may include one or more port-forming posts
472 for forming an injection port 488 and/or a vent port
490 in a perimeter edge 310 of the preformed seal 470.
As described below, the injection port 488 may allow for
the injection of adhesive or sealant 316 along the perim-
eter edge 310 of the preformed seal 470 to facilitate bond-
ing and sealing of the perimeter edge 310 to the fitting
200 and to the panel 114 to which the fitting 200 may be
mounted. In a further embodiment, the bottom plate 474
may include a ridge 476 configured to extend around the
perimeter of the fitting flange 232 when the bottom plate
474 is mated thereto. The ridge 476 may be configured
such that a seal groove 312 is formed along a perimeter
edge 310 of the preformed seal 470 to facilitate bonding
and sealing of an outer surface of the perimeter edge
310 to the panel 114 after the fitting 200 is mounted to
the panel 114.
[0047] In Figure 34, the mold body 402 may be assem-
bled around the fitting body 226 and mated to the bottom
plate 474 to encapsulate the fitting flange 232 and define
the mold cavity 416. Flange fasteners 234 may be ex-
tended through the bottom plate 474 and and/or thread-
ably engaged to the fitting flange 232 to prevent sealant
316 from occupying threaded bores, nut plates, or other
threaded receptacles associated with the fitting flange
232. The mold body 402 may be formed as a unitary mold
as shown in Figures 14-16, or the mold body 402 may
be comprised of a pair of mold body halves 444 assem-
bled together as shown in Figures 6-13. Sealant 316 may
be injected into an injection hole 420 formed in the mold
body 402 to form the preformed seal 470 in a manner
similar to that described above for forming a seal 300 on
a fitting 200 mounted to a panel 114.
[0048] In Figures 35-36, shown are bottom and top
views of the preformed seal 470 following the removal of
the bottom plate 474 and removal of one of the mold body
portions 440. The preformed seal 470 is shown molded
over the fitting flange 232 and sealed around the fitting
body 226. Mechanical fasteners in the fitting flange 232
may be removed following the molding process. One or
more injection ports 488 and vent ports 490 may be
formed in the preformed seal 470 along the perimeter
edge 310 thereof as described below.
[0049] Figure 37 is an enlarged view of a portion of the
preformed seal 470 illustrating the formation of an injec-
tion port 488 in the perimeter edge 310 of the preformed
seal 470. The injection port 488 may be formed as a result
of a port-forming post 472 that may be included with the
mold body 402 as shown in Figure 33. A vent port 490
may also be formed along the perimeter edge 310 of the
preformed seal 470 on an opposite side thereof. Also
shown is a seal groove 312 which may be formed along
the perimeter edge 310 of the preformed seal 470 as a
result of the ridge 476 that may be included in the bottom
plate 474. The injection port 48, the vent port 490, and
the seal groove 312 may facilitate the sealing or bonding
of the perimeter edge 310 to a panel 114 following the

mounting of the fitting 200 to the panel 114.
[0050] Figure 38 is an exploded view of an embodiment
of the seal molding system 400 configured for forming a
seal skin 480 that may be separately molded and then
later bonded to the fitting 200 and the panel 114. The
seal molding system 400 for forming the seal skin 480
may use any one of the above-described mold bodies
402 in combination with a seal skin lower plate 482. The
seal skin lower plate 482 has a lower plate outer geometry
484 configured substantially similar to the fitting outer
geometry 228 and the panel surface 116. The seal skin
lower plate 482 may include protuberances 486 simulat-
ing flange fasteners 234 that may extend upwardly from
the fitting flange 232 for attaching a fitting flange 232 to
a panel 114. The mold body 402 includes at least one
port-forming post 472 for forming an injection port 488
and/or a vent port 490 in the seal skin 480 to facilitate
bonding the seal skin 480 to the fitting 200 and the panel
114 similar to that described above for the preformed
seal 470.
[0051] Figure 39 illustrates the mold body 402 mated
to the seal skin lower plate 482 to define a mold cavity
416 for forming the seal skin 480 from sealant 316 inject-
ed into the mold cavity 416. Sealant 316 may be injected
into an injection hole 420 formed in the mold body 402
as described above with regard to the mold bodies 402
illustrated in Figure 6-17. The mold body 402 includes a
vent hole 422 for venting air and sealant from the mold
cavity 416, for example to allow for the escape of air 314
and sealant 316 once the mold cavity 416 is substantially
filled. Figure 40 illustrates the removal of the mold body
402 from the seal skin lower plate 482 to reveal the cured
seal skin 480.
[0052] Figures 41-42 illustrate the seal skin 480 after
removal thereof from the seal skin lower plate 482 for
later bonding to a fitting 200 as may be installed on a
panel 114. The seal skin 480 may include bulges 308 at
the locations of the protuberances 486 in the seal skin
lower plate 482 and depressions 418 in the mold body
402. In this regard, the lower plate outer geometry 484
and the mold body 402 provide a means for forming the
seal skin 480 at any desired wall thickness 306 along
any location of the seal skin 480 as shown in Figure 43.
[0053] Figures 43-44 illustrate the installation of the
seal skin 480 to a front portion 206 of a fitting 200 mounted
to a panel 114. The seal skin 480 may be positioned such
that the bulges 308 in the seal skin 480 are aligned with
the flange fasteners 234. After positioning the seal skin
480 on the fitting 200, sealant 316 or adhesive may be
injected into the injection port 488 in the seal skin 480 to
bond the seal skin 480 to the panel 114 and the flange
fasteners 234. Alternatively, prior to the cured seal skin
480 being installed, sealant 316 may initially be manually
applied over the fitting flange 232 and flange fasteners
234 securing the fitting 200 to the panel 114. The cured
seal skin 480 may then be installed over the sealant 316
by manually pushing the seal skin 480 into place such
that the perimeter edge 310 of the seal skin 480 is sealed
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to the panel surface 116. In this manner, the seal skin
480 provides a top surface that is cured and smooth. Any
squeeze-out of sealant 316 from underneath the seal skin
480 may be cleaned up to complete the installation. Al-
though not shown, a seal skin may also be formed in
multiple seal skin portions (not shown) that may be as-
sembled and bonded to the fitting body and/or fitting
flange that may be mounted to a panel 114 using a system
similar to that described above with regard to the unitary
seal skin 480 shown in Figures 38-43.
[0054] Referring to Figure 46 with additional reference
to Figures 4-25, shown in Figure 46 is a method 600 of
molding a seal 300 onto a fitting 200 mounted to a panel
114. Step 602 of the method 600 may include providing
a mold body 402 having a mold inner geometry 404
and/or a mold bore 412. As indicated above, the mold
body 402 may be provided as a pair of mold body halves
444, each of which may include a bore portion 442 and
which may be configured to be assembled around a fitting
200. For example, the mold body halves 444 may be
configured as mirror images of one another as shown in
Figure 7. In an embodiment, the method may include
coupling the mold body halves 444 together using inter-
locking features 446 formed on the terminal ends of the
mold body halves 444. The mold inner geometry 404 may
be formed complementary to a fitting outer geometry 228
of a fitting 200 mounted to a panel 114.
[0055] Step 604 of the method 600 of Figure 46 may
include mounting the mold body 402 over the fitting 200.
The mold body 402 may be coupled to the panel 114 and
the fitting 200 by means of one or more tie wraps 562, a
clamping mechanism 566, or other mechanism for
clamping the mold bodies 402 to the panel 114 such that
each mold base 406 is sealingly engaged with the panel
surface 116 and the fitting body 226. The mold base 406
may be formed complementary to a panel surface 116
to improve the sealing engagement of the mold body 402
to the panel 114. In this regard, the step of mounting the
mold body 402 over the fitting 200 such that the mold
base 406 is sealingly engaged with the panel surface 116
may include mounting at least one magnet 542 to the
mold body 402, and magnetically coupling the magnet
542 to the panel 114 and/or to an additional magnet 542
located on an opposite side of the panel 114 and which
may be coupled to an additional mold body 402. The
magnets 542 may maintain the mold body 402 against
the panel surface 116 in response to the magnetic cou-
pling.
[0056] Step 606 of the method 600 of Figure 46 may
include injecting sealant 316 into an injection hole 420
formed in the mold body 402. As indicated above, sealant
316 may be continuously injected into the mold cavity
416 until the sealant 316 substantially fills the mold cavity
416 and the sealant 316 starts flowing out of a vent port
490 as an indication that the mold cavity 416 is substan-
tially filled with sealant 316. The vent hole 422 may allow
air 314 to escape while sealant 316 is injected into the
mold cavity 416 which may minimize or eliminate the oc-

currence of voids or air pockets in the cured seal 300.
[0057] Step 608 of the method 600 of Figure 46 may
include allowing the sealant 316 to cure inside the mold
cavity 416. As indicated above, the sealant 316 may com-
prise a one-part sealant, a two-part sealant, or other seal-
ant compositions. In an embodiment, the sealant may
comprise an RTV sealant such as a silicone sealant.
However, any sealant 316 may be injected into the mold
cavity 416 to form a seal 300 that may act as a barrier
against fluid transfer, or which may prevent moisture in-
gress between the fitting flange 232 and panel 114, or
into the flange fasteners 234.
[0058] Step 610 of the method 600 of Figure 46 may
include removing the mold body 402 from the fitting 200
and/or the panel 114 after the seal 300 is cured. In an
embodiment, the mold body 402 may be formed of a ma-
terial that may facilitate release of the mold inner geom-
etry 404 from the seal 300. Mold release may be pre-
applied to the mold body 402 to facilitate removal of the
mold body 402. Removal of the mold body 402 may be
further facilitated by providing a draft angle 424 on the
mold inner geometry 404.
[0059] In Figure 47 with additional reference to Figures
33-37, shown in Figure 47 is a method 700 of forming a
preformed seal 470 around a fitting 200 configured to be
mounted to a panel 114. The method may include Step
702 of providing a mold body 402 as described above
and having a mold inner geometry 404 and a mold bore
412 formed complementary to a fitting outer geometry
228 of a fitting 200 having a fitting flange 232 configured
to be mounted to a panel 114. The method may include
providing the mold body 402 with at least one port-form-
ing post 472, and forming, using the port-forming post
472, an injection port 488 and/or a vent port 490 in a
perimeter edge 310 of the preformed seal 470 to provide
a means for injecting adhesive or sealant 316 along the
perimeter edge 310 of the preformed seal 470 for bonding
and sealing the perimeter edge 310 to the panel 114.
[0060] Step 704 of the method 700 of Figure 47 may
include providing a bottom plate 474 configured comple-
mentary to the panel 114 and the fitting flange 232. An
embodiment of a bottom plate 474 is shown in Figure 33.
The method may include providing the bottom plate 474
with a ridge 476 configured to extend around the fitting
flange 232 when the bottom plate 474 is mated thereto.
In this regard, the method may include configuring the
ridge 476 to form a seal groove 312 along the perimeter
edge 310 of the preformed seal 470 to facilitate the bond-
ing and sealing the perimeter edge 310 to the panel 114.
[0061] Step 706 of the method 700 of Figure 47 may
include mating or coupling the mold body 402 and the
bottom plate 474 to the fitting flange 232. The mold body
402, the bottom plate 474, and the fitting flange 232 may
encapsulate the fitting flange 232 and form the mold cav-
ity 416. Flange fasteners 234 may be installed in the fitting
flange 232 holes to prevent sealant 316 from clogging
the fastener holes (not shown).
[0062] Step 708 of the method 700 of Figure 47 may
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include injecting sealant 316 into an injection hole 420
formed in the mold body 402 until the sealant 316 sub-
stantially fills the mold cavity 416 and the sealant 316
flows out of a vent port 490 formed in the mold body 402.
As indicated above, sealant 316 flowing out of the vent
port 490 may provide an indication that the mold cavity
416 is substantially filled. The vent port 490 may also
allow air 314 to escape. Step 710 may include allowing
the sealant 316 to cure.
[0063] Step 712 of the method 700 of Figure 47 may
include removing the mold body 402 and the bottom plate
474 from the fitting 200 to expose the preformed seal
470. The preformed seal 470 may be permanently mold-
ed to the fitting 200. Step 714 may include mounting the
fitting 200 to the panel 114. Step 716 of the method may
include injecting sealant 316 into an injection port 488
formed along a perimeter edge 310 of the preformed seal
470 as a means to bond the perimeter edge 310 to the
panel 114.
[0064] In Figure 48 with additional reference to Figures
38-43, shown in Figure 48 is a method 800 of forming a
seal skin 480 for sealing a fitting 200 mounted to a panel
114. The method may include step 802 comprising pro-
viding a mold body 402 having a mold inner geometry
404 and a mold bore 412 formed complementary to a
fitting outer geometry 228 of a fitting 200 having a fitting
flange 232 configured to be mounted to a panel 114. The
method may further include providing the mold body 402
with at least one port-forming post 472, and forming, us-
ing the port-forming post 472, an injection port 488 and/or
a vent port 490 in the seal skin 480 to facilitate bonding
the seal skin 480 to at least one the and the panel 114
in a manner described above for the preformed seal 470.
[0065] Step 804 of the method 800 of Figure 38 may
include providing a seal skin lower plate 482 having a
lower plate outer geometry 484 simulating or being sub-
stantially similar to the fitting outer geometry 228 and a
panel surface 116. The method may include forming at
least one protuberance 486 in the seal skin lower plate
482 to simulate a flange fastener 234 that may protrude
outwardly form the fitting flange 232 for attaching the fit-
ting 200 to the panel 114.
[0066] Step 806 of the method 800 of Figure 38 may
include mating the mold body 402 to the seal skin lower
plate 482 to define a mold cavity 416 as shown in Figure
39. Step 808 of the method 800 may include injecting
sealant 316 into an injection hole 420 formed in the mold
body 402 until the sealant 316 substantially fills the mold
cavity 416 and the sealant 316 flows out of a vent port
490 formed in the mold body 402. Step 810 of the method
800 may include allowing the sealant 316 to cure.
[0067] Step 812 of the method 800 of Figure 38 may
include removing the seal skin 480 from the mold body
402 and the seal skin lower plate 482 as shown in Figures
41-42. Step 814 of the method 800 may include applying
the seal skin 480 to the fitting 200 and the panel 114 as
shown in Figures 44-45. Step 816 of the method 800 may
include bonding the seal skin 480 to a fitting 200 installed

on a panel 114 by injecting sealant 316 into an injection
port 488 formed in the seal skin 480 to bond the seal skin
480 to the fitting 200 and the panel 114.
[0068] Additional modifications and improvements of
the present disclosure may be apparent to those of ordi-
nary skill in the art. Thus, the particular combination of
parts described and illustrated herein is intended to rep-
resent only certain embodiments of the present disclo-
sure and is not intended to serve as limitation of the
present disclosure.

Claims

1. A seal molding system (400) for forming a seal (300,
470) around a fitting (200) mounted to a panel (114),
comprising:

a mold body (402) having a mold inner geometry
(404) formed complementary to a fitting outer
geometry (228) of a fitting,
the mold body having a mold base (406) formed
complementary to a panel surface (116), and
the mold body including an injection hole (420)
for injecting sealant (316) into a mold cavity
(416), and a vent hole (422) for venting air and
sealant from the mold cavity,
the seal molding system further including:

a seal skin lower plate (482) having a lower
plate outer geometry (484) simulating the
fitting outer geometry and the panel surface,
the mold body being mateable to the seal
skin lower plate to define the mold cavity for
forming a seal skin (480) from sealant in-
jected into the mold cavity, and
the seal skin lower plate and the mold body
being separable from one another for re-
moval of the seal skin for subsequent bond-
ing to the fitting installed on the panel,
wherein the mold body (402) includes at
least one port-forming post (472) for forming
an injection port (488) and/or a vent port
(490) in the seal skin (480) for bonding the
seal skin to the fitting (200) and the panel
(114).

2. The seal molding system (400) of any preceding
claim, wherein the seal skin lower plate (482) in-
cludes protuberances (486) simulating flange fas-
teners (234) that extend upwardly from a fitting
flange (232) for attaching the fitting flange to the pan-
el (114).

3. The seal molding system (400) of any preceding
claim, wherein the mold body (402) comprises a plu-
rality of mold body portions (440) configured to be
assembled around the fitting (200).
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4. The seal molding system (400) of claim 3, wherein
the mold body portions (440) comprise a pair of mold
body halves (444) configured to be assembled
around the fitting (200).

5. The seal molding system (400) of claim 4, wherein
the mold body portions (440) include interlocking fea-
tures (446) formed on the mold body halves (444).

Patentansprüche

1. Dichtungsformungssystem (400) zum Herstellen ei-
ner Dichtung (300, 470) um ein Anschlussteil (200)
herum, das an einer Platte (114) angebracht ist, auf-
weisend:

einen Formkörper (402), der eine Forminnenge-
ometrie (404) aufweist, welche komplementär
zu einer Anschlussteil-Außengeometrie (228)
eines Anschlussteils ausgebildet ist,
wobei der Formkörper eine Formbasis (406) hat,
die komplementär zu einer Plattenoberfläche
(116) ausgebildet ist, und
wobei der Formkörper ein Einspritzloch (420)
zum Einspritzen von Dichtmittel (316) in einen
Formhohlraum (416) aufweist, und ein Lüftungs-
loch (422) zum Entlüften von Luft und Dichtmittel
aus dem Formhohlraum,
wobei das Dichtungsformungssystem des Wei-
teren aufweist:

eine Dichtungshaut-Unterplatte (482), die
eine Unterplatten-Außengeometrie (484)
hat, die die Anschlussteil-Außengeometrie
und die Plattenoberfläche nachbildet,
wobei der Formkörper an die Dichtungs-
haut-Unterplatte anpassbar ist, um den
Formhohlraum zu definieren, um eine Dich-
tungshaut (480) aus Dichtmittel herzustel-
len, das in den Formhohlraum eingespritzt
wird, und
wobei die Dichtungshaut-Unterplatte und
der Formkörper voneinander getrennt wer-
den können, um die Dichtungshaut zum
nachfolgenden Verbinden mit dem an der
Platte installierten Anschlussteil zu entfer-
nen,
wobei der Formkörper (402) wenigstens ei-
nen Bohrungsherstellungsstift (472) auf-
weist, um eine Einspritzbohrung (488)
und/oder eine Lüftungsbohrung (490) in der
Dichtungshaut (480) herzustellen, um die
Dichtungshaut mit dem Anschlussteil (200)
und der Platte (114) zu verbinden.

2. Dichtungsformungssystem (400) nach einem vor-
hergehenden Anspruch, wobei die Dichtungshaut-

Unterplatte (482) Vorsprünge (486) aufweist, die
Flanschbefestigungsmittel (234) nachbilden, welche
sich von einem Anschlussteilflansch (232) nach
oben erstrecken, um den Anschlussteilflansch an
der Platte (114) zu befestigen.

3. Dichtungsformungssystem (400) nach einem der
vorhergehenden Ansprüche, wobei der Formkörper
(402) eine Vielzahl von Formkörperabschnitten
(440) aufweist, die dazu konfiguriert sind, um das
Anschlussteil (200) herum zusammengesetzt zu
werden.

4. Dichtungsformungssystem (400) nach Anspruch 3,
wobei die Formkörperabschnitte (440) ein Paar von
Formkörperhälften (444) aufweisen, die dazu konfi-
guriert sind, um das Anschlussteil (200) herum zu-
sammengesetzt zu werden.

5. Dichtungsformungssystem (400) nach Anspruch 4,
wobei die Formkörperabschnitte (400) Verriege-
lungsmerkmale (446) aufweisen, die an den Form-
körperhälften (444) ausgebildet sind.

Revendications

1. Système de moulage de joint étanche (400) pour
former un joint étanche (300, 470) autour d’un rac-
cord (200) monté sur un panneau (114),
comprenant :

un corps de moule (402) présentant une géo-
métrie interne de moule (404) formée de maniè-
re complémentaire à une géométrie externe
(228)d’un raccord,
le corps de moule présentant une base de moule
(406) formée de manière complémentaire à une
surface de panneau (116) et
le corps de moule comportant un trou d’injection
(420) pour injecter un matériau d’étanchéité
(316) dans une cavité de moule (416) et un trou
d’évacuation (422) pour évacuer l’air et le ma-
tériau d’étanchéité de la cavité de moule, le sys-
tème de moulage de joint étanche incluant en
outre :

une plaque inférieure de peau étanche
(482) présentant une géométrie externe de
plaque inférieure (484) simulant la géomé-
trie externe du raccord et la surface du pan-
neau,
le corps de moule pouvant être accouplé à
la plaque inférieure de peau étanche pour
définir la cavité de moule afin de former une
peau étanche (480) à partir du matériau
d’étanchéité injecté dans la cavité de moule
et
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la plaque inférieure de peau étanche et le
corps de moule étant séparables l’un de
l’autre pour retirer la peau étanche pour une
liaison ultérieure avec le raccord installé sur
le panneau, dans lequel le corps de moule
(402) inclut au moins un montant formateur
d’orifice(s) (472) pour former un orifice d’in-
jection (488) et/ou un orifice d’évacuation
(490) dans la peau étanche (480) afin de
lier la peau étanche au raccord (200) et au
panneau (114).

2. Système de moulage de joint étanche (400) selon
l’une quelconque des revendications précédentes,
dans lequel la plaque inférieure de peau étanche
(482) inclut des protubérances (486) simulant des
attaches de brides (234) qui s’étendent vers le haut
depuis une bride de raccord (232) pour fixer la bride
de raccord au panneau (114).

3. Système de moulage de joint étanche (400) selon
l’une quelconque des revendications précédentes,
dans lequel le corps de moule (402) comprend une
pluralité de parties de corps de moule (440) confi-
gurées pour être assemblées autour du raccord
(200).

4. Système de moulage de joint étanche (400) selon la
revendication 3, dans lequel les parties de corps de
moule (440) comprennent une paire de demi-corps
de moule (444) configurés pour être assemblés
autour du raccord (200).

5. Système de moulage de joint étanche (400) selon la
revendication 4, dans lequel les parties de corps de
moule (440) incluent des éléments de blocage (446)
formés sur les demi-corps de moule (444).
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