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(54) Seal

(57) The invention relates to a Seal (100, 500, 800)
for sealing a longitudinal object (430, 730), such as an
electrical conductor wire. The seal (100, 500, 800) has
an axial cavity (130, 530, 830) for receiving the longitu-
dinal object (430, 730). The axial cavity (130, 530, 830)
is open on both axial ends for at least partially receiving
through the longitudinal object (430, 730). The seal (100,
500, 800) comprises a first partial body (110, 510, 810),
a second partial body (120, 520, 820) and a third partial
body (210, 840, 940). The second partial body (120, 520,
820) and the third partial body (210, 840, 940) may be
made of the same or similar material. The first partial

body (110, 510, 810) may be made of a different material.
The first partial body (110, 510, 810) may form a base
onto which the second partial body (120, 520, 820) and/or
the third partial body (210, 840, 940) is affixed in a non-re-
movable manner. The second partial body (120, 520,
820) may be positioned outside the first partial body (110,
510, 810) in a radial direction. The third partial body (210,
840, 940) may be configured to be positioned inside the
first partial body (110, 510, 810) along at least a part of
the axial cavity (130, 530, 830). The second partial body
(120, 520, 820) and the third partial body (210, 840, 940)
may be contiguous, forming a single part.
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Description

[0001] The invention relates to a seal comprising at
least two different materials having different mechanical
properties. The invention further relates to the provision
of an improved sealing for high vibration and miniaturized
applications.
[0002] The provision of sealing is often a requirement
in electrical connector assemblies. The prevention of
passage of air, water, gases, oils or other material from
one side of an electrical connector to another is often
undesirable, and seals are used in such situations. In
single wire applications that have a terminal mounted at
one end of an electrical conductor wire, it may be desir-
able to also prevent the movement of the wire too much,
in addition to providing a sealing function. An extreme
movement of such wires could potentially damage the
conductor, the insulation of such an electrical conductor
wire, the terminal or even the crimp that fixes the terminal
onto the electrical conductor wire. When used in high-
vibration environments or where miniaturized wire sized
and/or electrical conductor wire is required, the transmis-
sion of these mechanical forces to the terminal are often
preferably avoided.
[0003] Seals that provide the dual functionality of pro-
viding a holding or dampening function on wires in addi-
tion to their sealing functionality are known. Typically, the
requirement of rigidly holding the electrical conductor
wire requires different mechanical properties of the seal
as contrasted with the requirement of providing soft and
supple features that contact and seal against a cavity in
an electrical connector to properly seal against the in-
sides of such a cavity. This contrast in the mechanical
requirements at different locations within a seal lead to
different materials being selected for different parts of
the seal.
[0004] DE 195 46 963 discloses a cylindrical sealing
unit for use with an electric wire or cable that is inserted
through a center bore. The center bore is located in a
bushing made using a relatively hard material. Sealing
lips are molded on to the outer surface of the bushing,
and are made of a flexible material that is secured around
a flange on the bushing. The assembly has a main sealing
section and a separate section that is crimped to provide
a secure seal on the cable. Here, the relatively harder
material is configured to be in contact with the electrical
conductor wire or its insulation on the inside, while a soft-
er material is used to manufacture the sealing lips to the
outside.
[0005] WO 2013/178727 discloses an electrical con-
nector comprising at least one electric cable surrounded
by an insulating sheath and a housing arranged on at
least a portion of the electric cable. The housing is made
of a first material. The electrical connector further com-
prises a sealing arranged on the electric cable and sur-
rounding the insulating sheath in a sealing manner. The
sealing is made of a second material. The housing is
molded over the sealing and over at least a portion of the

cable to encompass the sealing. Here, the relatively soft-
er material is configured to seal against the insulating
sheath and is mechanically supported and held in place
by the comparatively mechanically rigid housing.
[0006] There are a number of documents that disclose
such use of a softer material to provide the sealing func-
tion as against either the connector housing by abutting
the inner surfaces of the cavity it is placed in; or as against
the electrical conductor wire or its insulation by abutting
against the outer surface of the insulation it is placed into
contact against. The comparatively rigid material may be
used either to secure an electrical conductor wire in a
comparatively fixed position against the seal; or to secure
the seal in place with respect to the connector housing.
However, when improved sealing is required not only be-
tween the seal and the connector housing but also be-
tween the seal and the electrical conductor wire, the
known solutions fall short of providing a viable solution.
This is particularly true for applications in high-vibration
environments or where the size of the components is
quite small because of miniaturization.
[0007] The object of this invention is thus to provide a
solution that provides better sealing properties both be-
tween the seal and the connector housing and also be-
tween the seal and the electrical conductor wire, simul-
taneously.
[0008] This object is achieved by a seal made of dif-
ferent materials where the comparatively softer material
is configured to be in contact inwardly with the electrical
conductor wire and outwardly with the connector hous-
ing. A seal according to this invention may also be con-
figured to provide adequate contact between the rigid
material forming the seal and the electrical conductor
wire and/or contact between the rigid material forming
the seal and the connector housing. The contact between
the rigid material forming the seal and the electrical con-
ductor wire may allow the rigidity of the seal material to
impart mechanical fixation and/or stability to the electrical
conductor wire. This contact may be where the seal is
fixed onto the electrical conductor wire or at another lo-
cation that would serve to limit movement of the electrical
conductor wire. Contact between the rigid material form-
ing the seal and the connector housing may allow the
seal to be optimally positioned within a cavity of the con-
nector housing into which it may be inserted.
[0009] The seal according to this invention may be suit-
able for sealing a longitudinal object, such as an electrical
conductor wire that may be received in an axial cavity in
the seal. The axial cavity is open on both axial ends and
may receive the longitudinal object through the axial cav-
ity either partially or completely. A partially inserted lon-
gitudinal object such as an electrical conductor wire may
be provided with a cap and sealed by crimping the cap
in place. A longitudinal object such as an electrical con-
ductor cable or wire may be inserted through the axial
cavity to emerge at the other end. The part of the longi-
tudinal object that emerges at the side opposite to the
insertion end may be assembled onto a terminal. Assem-
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bly may be achieved by crimping the conductor wire to
the terminal in a conductor crimp zone while the insulation
may be crimped along with the seal at an insulation crimp
zone of the terminal.
[0010] In an advantageous embodiment, the seal may
comprise two or more parts with different mechanical
properties due to different materials being used to man-
ufacture those two or more parts. The seal may comprise
a first partial body, a second partial body and a third partial
body. The second partial body and the third partial body
may both be made of the same or a similar material that
allows flexibility of movement of the sealing features. The
second partial body and the third partial body may also
be made of dissimilar materials as long as the two differ-
ent materials still allow a greater degree of flexibility in
comparison with the material forming the first partial
body.
[0011] The first partial body may be made of a different
material which may be relatively more rigid as compared
to the material making up the second and third partial
bodies. The first partial body may form a base onto which
the second partial body may be affixed in a non-remov-
able manner. When observed in a radial direction from
the central axis and moving outwards, the second partial
body may be at least partially positioned outside the first
partial body. The third partial body may be at least par-
tially configured to be positioned inside the first partial
body along at least a part of the axial cavity. When viewed
from the central axis, the third partial body may come
closest to the central axis at least at some locations along
the length of the axial cavity. The first partial body may
be ’sandwiched’ between the third partial body and the
second partial body. The first partial body may provide
mechanical support to both the second partial body as
well as the third partial body.
[0012] In another advantageous embodiment, the sec-
ond partial body and the third partial body are contiguous.
The second partial body and the third partial body there-
fore form a single continuous part and may hereinafter
be addressed as the second partial body. The teachings
of this invention allow for an advantageous selection of
whether the second partial body and the third partial body
are separate parts or formed as a unitary part. The se-
lection may depend upon factors such as ease of man-
ufacture, durability, effectiveness of sealing etc.
[0013] In another advantageous embodiment, the sec-
ond partial body may be radially positioned inside the
first partial body along at least a part of the axial cavity.
This radial positioning may be independent of the axial
position where the second partial body is radially posi-
tioned outside the first partial body, relative to at least a
part of the axial cavity. The sealing features provided by
the second partial body may therefore be located at dif-
ferent distances along the axis of the cavity from any
given end of the axial cavity.
[0014] In another advantageous embodiment, the sec-
ond partial body forms at least one of a first sealing lip
protruding inwards into the axial cavity and a second seal-

ing lip protruding in the radially outward direction. The
inside-facing first sealing lips may be positioned inde-
pendently of where the outside facing second sealing lips
are being positioned. The first sealing lips or the second
sealing lips may be annular following a circular or ring
shape at a given static axial location with respect to any
given end of the axial cavity. The circular or ring shape
may be configured both in the inwards as well as the
outwards direction and may form the first sealing lips of
the second sealing lips.
[0015] Further, the first sealing lips or the second seal-
ing lips may also be oval shaped and located along an
axially varying circumferential position. The oval shape
may result from the second partial body being configured
along a non-cross sectional location. The oval shape may
also result from the second partial body being configured
to form an intertwined helical path. The oval shape may
be configured both in the inwards as well as the outwards
direction and may form the first sealing lips of the second
sealing lips.
[0016] The first sealing lip and the second sealing lip
may be configured to be non-concentric or located at
different locations inside the first partial body and outside
the first partial body with respect to each other. The first
sealing lip and the second sealing lip may be formed at
relatively different axial locations along the second partial
body.
[0017] In another advantageous embodiment, the first
partial body may be manufactured using a material with
a relatively higher rigidity than the material used to man-
ufacture the second partial body. The first partial body
may made of a rigid plastic material of higher mechanical
stability as compared to the material used to manufacture
the second partial body. The material used to manufac-
ture the first partial body can be selected to have tem-
perature stability up to a temperature that is higher than
the vulcanization temperature of the material used to
manufacture the second partial body. Any material that
is suitable for over-molding or co-molding applications
may be used to manufacture the first partial body. Exam-
ples of such materials may include Polybutylene tereph-
thalates, Polyamides, ABS resins, or any other similar
material with the requisite mechanical rigidity in combi-
nation with temperature stability.
[0018] The second partial body may be made of a sil-
icone based material or a material with similarly flexible
mechanical properties as a silicone based material. Ex-
amples of such materials may include liquid silicone ma-
terial, Neoprene, thermoplastic elastomer materials, nat-
ural or artificial rubber or any other material that provides
the requisite mechanical flexibility in combination with
the ability to manufacture parts using injection molding.
[0019] The second partial body may be integrally mold-
ed onto the first partial body utilizing an over-molding
process or a co-injection molding process. It is possible
to take a fully molded rigid part and subject it to an over-
molding process to manufacture parts according to this
invention. It is also possible to manufacture parts accord-
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ing to this invention using a co-injection molding process
or a 2K (two component) molding process.
[0020] In another advantageous embodiment, the first
partial body is provided with at least one set of cuts. Such
cuts extend through the first partial body at least through
a part of its length in the axial direction. The cuts in the
first partial body allow radial deformation of the first partial
body both in a compressive as well as an expansive di-
rection.
[0021] When crimped, the cut allows portions of the
first partial body to move closer and to better crimp
against the insulation of the electrical conductor wire ex-
tending through the seal. When the electrical conductor
wire needs to be pushed into and through the seal, the
cuts allow the expansion of the effective inner diameter
of the first partial body. Such an expansion may be
achieved by the abutment of the electrical conductor wire
or when a metal sleeve is inserted through the seal during
an automatic wire insertion process. The cuts may further
allow the seal to accommodate a larger range of electrical
conductor wire thicknesses as compared to a rigid, static
first partial body without any cuts. A judicious selection
of the frequency and positioning of the cuts on the first
partial body may be made to ensure the optimal radial
deformation properties in conjunction with the required
strength and rigidity of the first partial body.
[0022] In another advantageous embodiment, the first
partial body may have at least a first axial region and a
second axial region. The first and second axial regions
on the first partial body may either be positioned to be in
contact with the longitudinal object such as an electrical
conductor wire in the fully mounted position, or may be
positioned to be adjacent to the longitudinal object such
as an electrical conductor wire in the fully mounted po-
sition. The first axial region may be configured to be
crimped onto the longitudinal object. The first axial region
may be in direct contact with the insulation of the electrical
conductor wire, and may be crimped along with the in-
sulation by the insulation crimp of a terminal. The second
axial region may be configured to abut at least one of the
longitudinal object and a cavity in an electrical connector
that would receive the seal.
[0023] Contacting or abutting the longitudinal object
would secure the longitudinal object to a greater length
behind the insulation crimp by the rigid first partial body.
This may further limit undesirable whipping movement
of the longitudinal object in the fully mounted position
being transmitted through the longitudinal object such as
an electrical conductor wire to the terminal. When the
fully mounted seal is inserted into a cavity in an electrical
connector housing, the second axial region may abut the
inside surface of the cavity to avoid excessive bending
of the longitudinal object at the exit of the cavity. The
second axial region may thus additionally help in damp-
ening the terminal from the movement and vibrations be-
ing experienced by the longitudinal object. In addition to
the second axial region of the first partial body, the sec-
ond partial body may also be configured to provide a

dampening effect. The second partial body may be con-
figured with a collar located adjacent to the second axial
region for providing a dampening effect to the longitudinal
object in the fully mounted position.
[0024] In another advantageous embodiment, this in-
vention may be utilized to satisfy the requirements of in-
dustry in general. The requirements in the industry are
increasingly moving towards miniaturization of electrical
contacts and connectors. This is being done for a variety
of reasons including the saving of space and weight in
applications, and is also driven by the requirement of
saving materials to reduce manufacturing costs. The in-
creased efficiency in terms of space, material and weight
often requires the use of highly miniaturized electrical
conductors in conjunction with smaller electrical termi-
nals. Numerous applications of such miniaturized ar-
rangements require sealing, and this present invention
is well suited to provide sealing functionality also in such
miniaturized applications.
[0025] The invention will now be described in greater
detail using advantageous embodiments in an exemplary
manner and with reference to the drawings. The de-
scribed embodiments are merely possible configurations
and it must be borne in mind that the individual features
as described above can be provided independently of
one another or can be omitted altogether while imple-
menting this invention.
[0026] The drawings show:

Fig. 1 shows an exemplary embodiment of a seal ac-
cording to this invention;

Fig. 2 shows a cross section of the exemplary em-
bodiment of Fig. 1;

Fig. 3 shows a first partial body of the embodiment
of Fig. 1;

Fig. 4 shows an exemplary embodiment of the seal
of Fig. 1 mounted inside a cavity;

Fig. 5 shows another exemplary embodiment of a
seal according to this invention;

Fig. 6 shows a first partial body of the embodiment
of Fig. 5;

Fig. 7 shows a cross section of the embodiment of
Fig. 5 mounted inside a cavity;

Fig. 8 shows yet another exemplary embodiment of
a seal according to this invention;

Fig. 9 shows a first partial body of the embodiment
of Fig. 8;

Fig. 10 shows a cross section of the first partial body
of the embodiment of Fig. 8; and
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Fig. 11 shows a cross section of the embodiment of
Fig. 8 mounted inside a cavity.

[0027] Fig. 1 shows an exemplary embodiment of a
seal 100 according to this invention is depicted. The seal
100 comprises a first partial body 110 and a second par-
tial body 120 mounted onto the first partial body 110. The
first partial body 110 is made of a comparatively more
rigid material as compared to the material used to man-
ufacture the second partial body 120. A third partial body
(not shown) is positioned inside the first partial body 110
and is not visible in this view. The third partial body ex-
tends along at least a part of an axial cavity 130 formed
within the first partial body 110 and the second partial
body 120.
[0028] Fig. 2 shows a cross section of the exemplary
embodiment of the seal 100 shown in Fig. 1. In this view,
the third partial body 210 is shown to be contiguous with
the second partial body 120. The first partial body 110
forms a rigid base upon which the second partial body
120 and the third partial body 210 are formed. The con-
tiguous second partial body 120 with the third partial body
210 has surfaces for sealing against both an external
cavity of an electrical connector housing (not shown) into
which it may be mounted, as well as for sealing against
the outer surface of a longitudinal object such as the in-
sulation of an electrical conductor wire that may be in-
serted into the axial cavity.
[0029] Seal 100 may have a first collar 220 formed con-
tiguously with the first partial body 110. Being made of
the same rigid material as the first partial body 110, the
first collar 220 may help optimize the alignment of the
seal 100 when placed into a cavity of a conductor hous-
ing. The first collar 220 may prevent the over elongation
of the seal 100 in any direction and may ensure the func-
tioning of the seal in the compressive direction instead
of in a deflective direction. In the final fully mounted po-
sition, the first collar 220 may abut the inner surfaces of
the cavity of the connector housing in which it may be
mounted to provide further stability to the longitudinal ob-
ject such as an electrical conductor wire.
[0030] A second collar 250 may be formed contiguous-
ly with the second partial body 120 and the third partial
body 210. The second collar 250 may be formed on the
circumferential edge of the first partial body 110, on a
surface facing away from the crimping region that corre-
sponds with a first axial region. The second collar 250
can be made of varying thicknesses using different quan-
tities of material. This thickness may be determined by
the expected dynamic stresses that this location may be
expected to experience when a longitudinal object such
as an electrical conductor wire leaves the structure of the
seal 100. The optimal thickness may be calculated de-
pending upon the mechanical properties of the material
used to manufacture the second collar 250 and possibly
also the thickness of the longitudinal object itself, in ad-
dition to other factors.
[0031] Fig 3 shows a first partial body 110 of the em-

bodiment of Fig. 1. This depiction has removed the sec-
ond partial body 120 and third partial body 210 to allow
observation of the features of the first partial body 110 in
greater detail. The first partial body 110 is provided with
a first axial region 310 and a second axial region 320.
The first axial region 310 is configured to be crimped onto
the longitudinal object. Significant compressive forces
that would act on this first axial region 310 when the first
partial body 110 is crimped. In order to allow flexibility of
movement and the avoidance of breakage, the first axial
region 310 is provided with cuts 330 in the axial direction
along at least a part of the first axial region 310. The cuts
330 allow radial deformation of the first partial body 110
in a compressive direction when crimped. The effective
diameter of the axial cavity 130 in the first axial region
310 is reduced at the time of crimping of the first partial
body 110 onto the longitudinal object such as an electrical
conductor wire. This allows the first partial body 110 to
have a good frictional hold on the longitudinal object once
crimped.
[0032] The second axial region 320 is provided with
through holes 340 that allow the material forming the sec-
ond partial body 120 (not shown) and the third partial
body 210 (not shown) to be contiguous. The through
holes 340 in conjunction with the cuts 330 in the second
axial region 320 allow the comparatively softer material
forming the second partial body 120 (not shown) and the
third partial body 210 (not shown) to be affixed onto the
first partial body 110 both on the inside as well as the
outside. Cuts 330 in the second axial region 320 allow
the radial deformation of the second axial region in an
expansive direction. Such an expansive radial deforma-
tion may be caused by the abutment of the longitudinal
object such as an electrical conductor wire against the
inside surfaces of the axial cavity 130 in the second axial
region 320. The expansive radial deformation may also
be caused by a metal sleeve that may be inserted through
the seal 100 during an automatic wire insertion process
towards manufacture of the fully mounted seal 100.
[0033] Fig. 4 shows an exemplary embodiment of the
seal of Fig. 1 mounted inside a cavity 410 of an electrical
connector housing 420. Once the seal 100 is mounted
and fixed onto a longitudinal object 430 such as an elec-
trical conductor wire, the first sealing lips 440 protruding
inwards towards the longitudinal object 430 in the axial
cavity 130 seal against the outer surface of the longitu-
dinal object 430. When the fully mounted and fixed ar-
rangement of the longitudinal object 430, the seal 100
and a terminal 450 is inserted into the cavity 410, the
second sealing lips 460 protruding in the radially out-
wards direction from the seal 100 seal the arrangement
against the inner surface of the cavity 410. This effectively
seals off the end of the longitudinal object 430 with the
terminal 450 from the end of the longitudinal object 430
protruding out of the cavity 410 behind (above, in Fig. 4)
the seal 100.
[0034] Fig. 5 shows another exemplary embodiment
of a seal 500 according to this invention. The seal 500
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comprises of a first partial body 510 with a second partial
body 520, and can further comprise a third partial body
(not shown) that protrudes into the axial cavity 530 or the
second partial body 520 itself may be configured to pro-
trude into the axial cavity 530 in a contiguous construc-
tion.
[0035] Fig. 6 shows the first partial body 510 of the
embodiment of Fig. 5 without the second partial body 520
or a third partial body formed on it. Here, the first axial
region 610 is configured to be crimped onto the longitu-
dinal object (not shown) such as an electrical conductor
wire. As significant compressive forces would act on this
first axial region 610 when the first partial body 510 is
crimped onto the longitudinal object, the design has to
provide for flexibility of movement to avoid breakage. The
first axial region 610 is provided with cuts 630 in the axial
direction along at least a part of the first axial region 610.
The cuts 630 allow radial deformation of the first partial
body 510 in an inward direction when it is compressed
during crimping. The effective diameter of the axial cavity
530 in the first axial region 610 is reduced from its rest
state when the first partial body 510 is crimped onto the
longitudinal object such as an electrical conductor wire.
This allows the first partial body 510 to achieve an inter-
ference hold that keeps the seal 500 fixed onto the lon-
gitudinal object by increasing frictional forces between
the seal and the outer surface of the longitudinal object
such as the insulation of an electrical conductor wire,
once crimped.
[0036] The second axial region 620 is provided with
through holes 640 that form the path through which ma-
terial that forms the second partial body 520 (not shown)
and either a contiguous or separate third partial body (not
shown) may move during the manufacturing process.
The through holes 640 allow the comparatively softer ma-
terial forming the second partial body 520 (not shown)
and a separate or contiguous third partial body (not
shown, contiguous with the second partial body) to be
affixed onto the first partial body 510 both on the inner
surface of the first partial body 510 as well as its outer
surface. The part of the second partial body 520 that is
affixed onto the inner surface of the first partial body 510
may be contiguous with or independent of the part of the
second partial body 520 that is affixed onto the outer
surface of the first partial body 510. The part of the second
partial body 520 on the inner surface of the first partial
body 510 protrudes into the cavity 530. The part of the
second partial body 520 on the outer surface of the first
partial body 510 extends outwards and may be config-
ured to be suitable to seal against a cavity into which the
seal may be mounted. Through holes 640 in the second
axial region 620 may further contribute to the flexibility
of this part of the first partial body 510. Through holes
640 may allow a more controlled radial deformation of
the second axial region 620 in an expansive or outward
direction. The seal 500 may be expected to experience
such an expansive radial deformation when the longitu-
dinal object is mounted through it. Often, a metal sleeve

is used for accomplishing the insertion of longitudinal ob-
jects such as electrical conductor wires, especially in au-
tomated manufacturing processes. In such automated
processes, the metal sleeve ’caps’ the longitudinal object
and this is then inserted through the seal 500 to bring the
longitudinal object through the seal 500.
[0037] Fig. 7 shows a cross section of the embodiment
of Fig. 5 mounted inside a cavity 710. Once the seal 500
is crimped onto a longitudinal object 730 such as an elec-
trical conductor wire along with a terminal (not shown),
the first sealing lips 740 that face into the axial cavity 530
abut the longitudinal object 730. This results in a sealed
status being achieved against the outer surface of the
longitudinal object 730. When the fully mounted and fixed
arrangement of the longitudinal object 730, the seal 500
and a terminal (not shown) is inserted into the cavity 710,
the second sealing lips 760 that extend radially outwards
from the central axis result in a sealed status being
achieved against the inner surface of the cavity 710. This
bidirectional sealing effect directed both inwards as well
as outwards by the seal 500 effectively seals off one side
of the longitudinal object 730, say, the side mounted with
a terminal, from its other side in which the longitudinal
object 730 is protruding out of the cavity 710 behind the
seal 500.
[0038] Fig. 8 shows yet another exemplary embodi-
ment of a seal according to this invention. Seal 800 is
formed by the first partial body 810 having a second par-
tial body 820 formed on the outer surface of the first partial
body 810. In an exemplary embodiment, it is possible for
the first partial body 810 to not have any through holes
in its design as shown in Fig. 8. The outer surface of the
first partial body 810 is therefore not connected to or con-
tiguous with the inner surface of the first partial body 810
inside the axial cavity 830 along its curved side surfaces
as was seen for the other exemplary embodiments.
[0039] Fig. 9 shows a first partial body 810 of the em-
bodiment of Fig. 8, showing outer grooves 910 formed
on its curved side surface. The outer grooves 910 may
provide improved anchoring of the second partial body
820 once this is formed on the first partial body 810. The
outer grooves 910 may further provide an improved path-
way for guiding the flow of material during the manufac-
ture of the second partial body 820 on the first partial
body 810. The invention however does not require the
presence of the outer grooves 910 and the second partial
body 820 may be formed on the first partial body 810
also without requiring any anchoring or guiding features
such as these outer grooves 910, and this too would be
a fully functional implementation of this invention.
[0040] Fig. 10 shows a cross section of the first partial
body 810 of the embodiment of Fig. 8, showing inner
grooves 920 formed on the inner surface of the first partial
body 810, facing into the axial cavity 830. The inner
grooves 920 may provide guidance for the manufacture
of; or anchoring for; a third partial body 940 (not shown)
formed on the inner surface of the first partial body 810
and extending into the axial cavity 830. This third partial
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body 940 (not shown) may be formed either independent
of; or contiguous with; the second partial body 820 (not
shown) on the outer surface of the first partial body 810.
[0041] Fig. 11 shows a cross section of the embodi-
ment of Fig. 8 mounted inside a cavity 1110. In this figure,
the second partial body 820 formed on the outer surface
of the first partial body 810 is not connected to the third
partial body 940 formed on the inside surface of the first
partial body 810 along its curved side surfaces. However,
in this exemplary depiction of an embodiment of this in-
vention, a second collar 1150 is formed contiguously with
the second partial body 820 and the third partial body
940. Second collar 1150 is formed on the circumferential
edge of the first partial body 810, opposite to the crimping
region that corresponds with the first axial region (310,
610) that has been described above. The amount of ma-
terial utilized to form the second collar 1150 may be de-
termined by the expected dynamic stresses that would
be experienced at this location where the longitudinal
object 730 leaves the structure of the seal 800.

Reference Numbers

[0042]

100, 500, 800 seal
110, 510, 810 first partial body
120, 520, 820 second partial body
130, 530, 830 axial cavity
210, 840, 940 third partial body
310, 610 first axial region
320, 620 second axial region
330, 630 cuts
340, 640 through holes
410, 710, 1110 cavity
420, 720 electrical connector housing
430, 730 longitudinal object
440, 740 first sealing lips
450 terminal
460, 760 second sealing lips
910 outer grooves
920 inner grooves
220 first collar
250, 1150 second collar

Claims

1. Seal (100, 500, 800) for sealing a longitudinal object
(430, 730), such as a wire, said seal (100, 500, 800)
having an axial cavity (130, 530, 830) for receiving
said longitudinal object (430, 730), said axial cavity
(130, 530, 830) being open on both axial ends for at
least partially receiving said longitudinal object (430,
730) through said axial cavity (130, 530, 830), the
seal (100, 500, 800) comprising a first partial body
(110, 510, 810), a second partial body (120, 520,
820) and a third partial body (210, 840, 940), the

second partial body (120, 520, 820) and the third
partial body (210, 840, 940) both being made of a
similar material, the first partial body (110, 510, 810)
being made of a different material, wherein the first
partial body (110, 510, 810) forms a base onto which
the second partial body (120, 520, 820) is affixed in
a non-removable manner such that the second par-
tial body (120, 520, 820) is at least partially posi-
tioned outside the first partial body (110, 510, 810)
in a radial direction characterized in that the third
partial body (210, 840, 940) is at least partially con-
figured to be positioned inside the first partial body
(110, 510, 810) along at least a part of the axial cavity
(130, 530, 830).

2. Seal (100, 500, 800) of claim 1 wherein the second
partial body (120, 520, 820) and the third partial body
(210, 840, 940) are contiguous.

3. Seal (100, 500, 800) of claims 1 or 2 wherein the
second partial body (120, 520, 820) is radially posi-
tioned before the first partial body (110, 510, 810)
along at least a part of the axial cavity (130, 530,
830) and independent of the axial position where the
second partial body (120, 520, 820) is radially posi-
tioned after the first partial body (110, 510, 810), rel-
ative to at least a part of the axial cavity (130, 530,
830).

4. Seal (100, 500, 800) of any of claims 1 to 3 wherein
the second partial body (120, 520, 820) forms at least
one of a first sealing lip protruding inwards into the
axial cavity (130, 530, 830) and a second sealing lip
protruding in the radially outward direction.

5. Seal (100, 500, 800) of claim 4 wherein the first seal-
ing lip or the second sealing lip are annular, in a
circumferential shape at a fixed axial location.

6. Seal (100, 500, 800) of claim 4 wherein the first seal-
ing lip or the second sealing lip are oval shaped and
located along an axially varying circumferential po-
sition.

7. Seal (100, 500, 800) of any of claims 3 to 6 wherein
the first sealing lip and the second sealing lip are at
relatively different axial locations along the second
partial body (120, 520, 820).

8. Seal (100, 500, 800) of any of the preceding claims
wherein the first partial body (110, 510, 810) is man-
ufactured using a material with a relatively higher
rigidity than the material used to manufacture the
second partial body (120, 520, 820).

9. Seal (100, 500, 800) of claim 8 wherein the second
partial body (120, 520, 820) is made of a silicone
based material or a material with similarly flexible
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mechanical properties as a silicone based material.

10. Seal (100, 500, 800) of claim 8 wherein the first par-
tial body (110, 510, 810) is made of a rigid plastic
material with temperature stability up to the vulcan-
ization temperature of the material used to manufac-
ture the second partial body (120, 520, 820).

11. Seal (100, 500, 800) of any of the preceding claims
wherein the second partial body (120, 520, 820) is
integrally molded onto the first partial body (110, 510,
810) utilizing an over-molding process or a co-injec-
tion molding process.

12. Seal (100, 500, 800) of any of the preceding claims
wherein the first partial body (110, 510, 810) is pro-
vided with an at least one set of at least partial cuts
(330, 630) in the axial direction to allow radial defor-
mation of said first partial body (110, 510, 810) in a
compressive or expansive direction.

13. Seal (100, 500, 800) of any of the preceding claims
wherein said first partial body (110, 510, 810) has at
least a first axial region (310, 610) and a second axial
region (320, 620) in contact with or adjacent to the
longitudinal object (430, 730) in the fully mounted
position.

14. Seal (100, 500, 800) of claim 13 wherein the first
axial region (310, 610) is configured to be crimped
onto the longitudinal object (430, 730).

15. Seal (100, 500, 800) of claim 13 wherein the second
axial region (320, 620) is configured to abut at least
one of the longitudinal object (430, 730) and a cavity
(410, 710, 1110) receiving said seal (100, 500, 800),
to limit movement of said longitudinal object (430,
730) in the fully mounted position.

16. Seal (100, 500, 800) of claim 13 wherein the second
partial body (120, 520, 820) is configured with a collar
adjacent to said second axial region (320, 620) for
damping movement of said longitudinal object (430,
730) in the fully mounted position.
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