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A WEDGE FOR A LEAD-THROUGH SYSTEM

Technical Field
The present invention concerns a wedge for a lead-through system, which

wedge is moveable between a non-compressing state and a compressing state

Prior Art

The present invention is mainly intended for a lead-through system comprising
a frame, a number of modules, stay plates and a wedge. The modules, stay plates and
the wedge are placed inside the frame. The modules are made of a compressible
material and each module is to receive a cable, pipe or wire. The function of the stay
plates is to hinder the modules from going out of the frame in use. The wedge is a
compression means which is to compress the modules in order for each module to seal
inwardly against the cable, pipe or wire and outwardly against other modules, stay
plates and/or the frame.

Lead-through systems of this kind are used in many different environments,
such as for cabinets, technical shelters, junction boxes and machines and also decks and
bulkheads of ships. They are used in different industrial environments, such as
automotive, telecom, power generation and distribution as well as marine and offshore.
They may have to seal against fluid, gas, fire, rodents, termites, dust moisture etc.

In one wedge according to prior art (WO 96/11353) the wedge is moved
between a non-compressing state and a compressing state by means of two screws,
whereby each screw has threads with opposite pitches. The screws are connected to two
wedge elements, which are moved towards each other if the screws are turned in a first
direction and away from each other if the screws are turned in the opposite direction.
The threads of the screws are in mesh with threads of sleeves inside the wedge
elements, whereby the threads of the sleeve of one of the wedge elements are in mesh
with threads of a first pitch of the screws and the threads of the sleeve of the other
wedge element are in mesh with threads of an opposite pitch of the screws. Two further
wedge elements are placed on sloping surfaces on opposite sides of the two first wedge
elements, whereby the two further wedge elements will be moved toward and away
from each other depending on the movement of the two first wedge elements. When the
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two further wedge elements are moved away from each other the thickness of the wedge
increases, giving a compression force when placed inside the frame.

To move the wedge between the non-compressing state and the compressing
state, both screws have to be turned and it is normally done alternately. If the screws are
not turned alternately it is a risk that the wedge elements connected to the screws will
become skewed and possibly lock further movements of the wedge elements. In lead-
through systems of this kind it is vital that the compression force given by the wedge
amount to a predetermined value. If the compression force is below said predetermined
value there is a clear risk of not having a tight seal. In the wedge of prior art the
compression force is given when the screws are screwed out, whereby the distance
between the screw heads and the wedge increases. Said distance is an indication of the
applied compression force. Thus, the predetermined force is reached when the distance
between the screw heads and the wedge amounts to a certain value. To establish that
enough compression force has been applied said distance has to be measured. Such

measuring is often cumbersome.

Summas

In view of the above, one object of the present invention is to provide a wedge
for a lead-through system, which wedge is more easy to handle regarding activation and
deactivation of the wedge. Furthermore, it is beneficial if it is easier to accomplish the
desired compression force and to establish whether the desired compression force has
been achieved.

According to one aspect of the present invention a wedge is provided,
comprising four wedge elements. A first wedge element and a second wedge element
are arranged moveable towards and away from each other. A third wedge element and a
fourth wedge element are placed on opposite sides of the first and second wedge
elements abutting the first and second wedge elements along sloping surfaces. The
wedge elements and the sloping surfaces are so arranged that the third and fourth wedge
elements will be moved away from each other when the first and second wedge
elements are moved toward each other and that the third and fourth wedge elements are
moved toward each other when the first and second wedge elements are moved away
from each other. The wedge further comprises a bracket on the outside of the first
wedge element. The bracket receives a socket arranged to be able to rotate in relation to
the bracket. A compression screw is connected with one end to the second wedge
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element and goes through an opening of the first wedge element. A head of the
compression screw is received inside the socket of the bracket.

Further objects and advantages of the present invention will be obvious to a
person skilled in the art reading the detailed description below of at present preferred
embodiments.

Brief Description of the Drawings

The present invention will be described further below by way of example and
with reference to the enclosed drawings. In the drawings:

Fig. 1is a front view of a lead-through system of the prior art, in which the
wedge of the present invention may be used,

Fig. 2 is a perspective view of one embodiment of a wedge according to the
present invention in a non-compressing state,

Fig. 3 is a perspective view of the wedge of Fig. 2 in a compressing state,

Fig. 4 is a perspective view of parts of the wedge of Figs. 2 and 3,

Fig. 5 is a side view of the parts of Fig. 4,

Fig. 6 is a cross section view taken along the line B-B in Fig. 5 and with the
parts in a non-compressing state,

Fig. 7 is a cross section view corresponding with Fig. 6 but with the parts in a
compressing state,

Fig. 8 is a perspective view of a bracket of the wedge of Fig. 2,

Fig. 9 is aside view of the bracket of Fig. 8, and

Fig. 10 s a cross section view taken along the line A-A in Fig. 9.

Detailed Description of Embodiments

As used in this description the terms "longitudinal”, "transversal", and the like
are in relation to the compression screw of the wedge.

The wedge of the present invention is intended for use in a lead-through system
as exemplified in Fig. 1. The exact form of the different parts of the lead-through
system may vary. In the shown embodiment according to the prior art, a frame 101
receives a number of modules 102. The frame 101 is to be placed in a transition, such as
a wall, roof or floor, and each module 102 is to receive a cable, wire or pipe. To assist in
holding the modules 102 in place inside the frame 101 a number of stay plates 103 are
arranged between each row of modules 102 inside the frame 101. The stay plates 103
are arranged moveable in longitudinal direction inside the frame 101, i.e. up and down
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as shown in Fig. 1. A wedge 104 according to prior art is placed at one inner end of the
frame 101, with a stay plate 103 between the wedge 104 and the adjacent row of
modules 102. The prior art wedge 104 is a compression unit and by means of screws
105 the wedge 104 can be expanded inside the frame 101. The expansion of the wedge
104 will act on the modules 102 inside the frame 101, whereby the modules 102 will be
pressed against each other, against the stay plates 103, against the inner sides of the
frame 101 and/or against any cable etc. received inside a module 102, depending on the
placement of respective module 102.

The wedge of the present invention is to replace the prior art wedge in a lead-
through system, such as the one shown in Fig. 1. The wedge of the present invention
comprises a first wedge element 1, a second wedge element 2, a third wedge element 3
and a fourth wedge element 4. The wedge elements 1-4 are made of a rubber or plastic
material. The wedge further comprises a compression screw 7, a bracket 5 and a socket
6. The third and fourth wedge elements 3, 4 are moved towards and away form each
other in co-action with the first and second wedge elements 1, 2. A front fitting 11 is
embedded in the rubber or plastic material of the first wedge element 1 and a rear fitting
12 is embedded in the rubber or plastic material of the second wedge element 2.

The compression screw 7 is received in two sleeves 8, 9. A first sleeve 8 is
received in the first element 1 and is fixed to the front fitting 11. A second sleeve 9 is
received in the second wedge element 2 and is fixed to the rear fitting 12. The stem of
the compression screw 7 goes through the first sleeve 8. The end of the compression
screw 7 is received inside the second sleeve 9. The front and rear fittings 11, 12 are
normally made of metal, such as steel. The front and rear fittings 11, 12 each has a U-
shaped cross section, with the bottom of the U directed towards the outside of the first
and second wedge elements 1, 2, respectively. Each fitting 11, 12 extends transversally
along about all of respective wedge element 1, 2. The compression screw 7 has a first
thread co-acting with a thread of one of the sleeves 8, 9 and a second thread co-acting
with a thread of the other sleeve 8, 9. One of the threads of the screw 7 is a right-hand
thread while the other thread is a left-hand thread. Depending on the direction of
rotation of the compression screw 7 the first and second wedge elements 1, 2 will move
towards or away from each other.

The bracket 5 is fixed to the front fitting 11 by means of screws 13. A person
skilled in the art realizes that the bracket 5 may be fixed in other ways, such as by snap-
in fasteners or by an adhesive. The socket 6 is received in the bracket 5. In the shown
embodiment the socket 6 is placed in the bracket 5 by lifting a detachable part 14 of the
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bracket 5. The socket 6 has a circumferential groove 16, placed between a cylindrical
part 15 and a head 17 of the socket 6. The bracket 5 together with the detachable part 14
of the bracket 5 forms a ring protruding inwardly and which ring is to be received in the
circumferential groove 16 of the socket 6. To place the socket 6 in the bracket 5 the
detachable part 14 of the bracket 5 is first lifted and then the socket 6 is pushed down
into the gap formed after lifting the detachable part 14 of the bracket 5. The socket 6 is
pushed down into the bracket 5 in such a way that the part of the ring in the bracket 5
will be received inside the circumferential groove 16 of the socket 6. The detachable
part 14 of the bracket 5 is then placed in the bracket 5, whereby the part of the ring in
the detachable part 14 of the bracket 5 will be placed in the circumferential groove 16 of
the socket 6. The relationship between the circumferential groove 16 of the socket 6 and
the ring of the bracket 5 is such that the socket 6 is hindered to move longitudinally in
relation to the bracket 5 but is free to rotate in relation to the bracket 5. The bracket 5 is
made of a suitable material, such as plastic or aluminum.

The detachable part 14 of the bracket 5 is to be slid down in place in the
bracket 5 from one side of the bracket 5, by means of co-operating grooves and
protruding parts of the detachable part 14 of the bracket 5 and the bracket 5

The compression screw 7 is received in a through opening of the first wedge
element 1. It is also received in a through opening of the socket 6. The head 10 of the
compression screw 7 is received inside the head 17 of the socket 6 in such a way that it
may move longitudinally in relation to the socket 6 but not rotate in relation to the
socket 6. The head 17 of the socket 6, protruding outside the bracket 5, has an inner
opening with a hexagonal cross section adapted to the form of the head of the
compression screw 7. Other forms of the inner opening of the head 17 of the socket 6
and the head 10 of the compression screw 7 are possible. However said forms should be
adapted to each other in such a way that the head 10 of the compression screw 7 should
be hindered from rotating but be able to move longitudinally in relation to the socket 6.
The through opening of the socket 6 has a circular cross section form in the area of the
cylindrical part 15 and the groove 16. An edge is thereby formed in the through opening
of the socket 6 between the part with circular cross section and the part with hexagonal
cross section, which edge restricts longitudinal movement of the head 10 of the
compression screw 7 inwardly. The edge between the cylindrical and hexagonal parts of
the through opening of the socket 6 gives a distinct stop for the head 10 of the
compression screw 7. The compression screw 7 is rotated by rotating the socket 6, for
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instance by use of a spanner. The inner end of the compression screw 7 is received in
the sleeve 9 fixed to the rear fitting 12.

As the sleeves 8, 9 are fixed to the front fitting 11 of the first wedge element 1
and the rear fitting 12 of the second wedge element 2, respectively, the first and second
wedge elements 1, 2 will be moved towards or away from each other when the
compression screw 7 is rotated. Whether the first and second wedge elements 1, 2 are
moved towards or away from each other depend on in which direction the socket 6 and
thereby the compression screw 7 is rotated. The directions of the pitches of the
compressing screw 7 are such that by screwing the compression screw 7 outwardly the
wedge will go towards the compressing state.

The first and second wedge elements 1, 2 are arranged in line with each other
and are moveable towards and away from each other. The third and fourth wedge
elements 3, 4 are placed above each other and are moveable towards and away from
each other. The third and fourth wedge elements 3, 4 are placed between the first and
second wedge elements 1, 2. The first wedge element 1 abuts the third wedge element 3
and the fourth wedge element 4 along sloping surfaces. The second wedge element 2
abuts the third wedge element 3 and the fourth wedge element 4 along sloping surfaces.
The wedge elements 1, 2, 3, 4 and their co-operating sloping surfaces are arranged in
such a way that when the first wedge element 1 and the second wedge element 2 are
moved toward each other the third wedge element 3 and the fourth wedge element 4 are
moved away from each other. Correspondingly, when the first wedge element 1 and the
second wedge element 2 are moved away from each other the third wedge element 3
and the fourth wedge element 4 are moved toward each other.

In use the wedge is moveable between two extremes. In a first extreme, as
shown in Fig. 2, an upper surface of the third wedge element 3 is about flush with an
upper surface of the first wedge element 1 and an upper surface of the second wedge
element 2 and a lower surface of the fourth wedge element 4 is about flush with a lower
surface of the first wedge element 1 and a lower surface of the second wedge element 2.
This first extreme of the wedge could be called a non-compressing state or a flattened
out position, as the wedge is as thin as it gets in that position. In a second extreme, as
shown in Fig. 3, the first and second wedge elements 1, 2 are moved as close to each
other as they can be moved, whereby the third and fourth wedge elements 3, 4 are
moved as far apart from each other as they can be moved. In said second extreme the
first and second wedge elements 1, 2 will normally abut each other, giving a distinct
stop. In the second extreme the wedge is as thick as it gets. The second extreme could
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be called a full compressing state. The wedge may assume any position between the
extremes, but in use it is normally placed in one of said extremes. It is placed in the first
extreme for insertion into the frame and in the second extreme in order to give the
predetermined compression inside the frame.

In the compressing state of the wedge, corresponding with the second extreme
as shown in Fig. 3, the outer end of the head 10 of the compression screw 7 is to be
flush with the outer end of the head 17 of the socket 6. When the outer end of the head
10 of the compression screw 7 is flush with the outer end of the head 17 of the socket 6,
the desired compression force is achieved. Thus, this gives an indication of appropriate
compression, which indication is both visual and tactile.
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CLAIMS

1. A wedge for alead-through system, which wedge comprises a first wedge
element (1), a second wedge element (2), athird wedge element (3) and a fourth wedge
element (4), whereby the first and second wedge elements (1, 2) are arranged moveable
towards and away from each other, whereby the third and fourth wedge elements (3, 4)
are placed on opposite sides of the first and second wedge elements (1, 2) and abutting
the first and second wedge elements (1, 2) aong sloping surfaces, and whereby the
wedge elements (1, 2, 3, 4) and the Sloping surfaces are so arranged that the third and
fourth wedge elements (3, 4) will be moved away from each other when the first and
second wedge el ements (1,2) are moved toward each other and that the third and fourth
wedge elements (3, 4) are moved toward each other when the first and second wedge
elements (1, 2) are moved away from each other, char act eri zed inthat it
comprises a bracket (5) on the outside of the first wedge element (1), which bracket (5)
receives a socket (6) arranged to be able to rotate in relation to the bracket (5), that a
compression screw (7) is connected with one end to the second wedge element (2) and
goes through an opening of the first wedge element (1) and that a head (10) of the
compression screw (7) is received inside the socket (6) of the bracket (5),

wherein the socket (6) hasacylindrical part (15) at one end, ahead (17) at the
opposite end and an outer circumferential groove (16) placed between the cylindrical
part (15) and the head (17) and wherein the socket (6) has an inner through opening, and

wherein the bracket (5) has a detachable part (14), which detachable part (14)
may be dslid into place in or out of the rest of the bracket by means of co-operating
grooves and protruding parts, wherein the bracket (5) together with the detachable part
(14) forms a circumferential ring projecting inwardly, wherein the socket (6) is placed
in the bracket (5) and wherein the circumferential ring projects into the outer
circumferential groove (16) of the socket (6).

2. The wedge of claim 1, wherein the socket (6) is locked from longitudinal
movement in relation to the bracket (5).

3. Thewedge of claim 1 or 2, wherein the head (10) of the compression screw
(7) is hindered from rotating in relation to the socket (6) but is free to move
longitudinally in relation to the socket (6).

4. The wedge of any of the previous claims, wherein the inner through opening
of the socket (6) in the area of the head (17) of the socket (6) has an inner form adapted
to the form of the head (10) of the compression screw (7).
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5. The wedge of claim 4, wherein the inner through opening has a hexagonal
form in the area of the head (17) of the socket (6), corresponding with a hexagonal form
of the head (10) of the compression screw (7).

6. The wedge of claim 5, wherein the inner through opening of the socket (6)
has a circular cross section form in the area of the cylindrical part (15) and the groove
(16) of the socket (6) giving an edge inside the inner through opening between the part
having a circular inner cross section form and the part having a hexagonal inner cross
section form.

7. The wedge of any of the previous claims, wherein afirst sleeve (8) is
received in the first wedge element (1) and a second sleeve (9) is received in the second
wedge element (2), wherein the compression screw (7) have threads with opposite pitch,
each co-operating with inner threads of one of the sleeves (8, 9) in such away that
depending on the direction of rotation of the compression screw (7) the first and second
wedge elements (1, 2) are moved towards or away from each other.

8. Thewedge of claim 7, wherein afront fitting (11) is received in the first
wedge element (1) and arear fitting (12) is received in the second wedge element (2),
wherein the first and second sleeves (8, 9) are fastened to the front fitting and rear
fitting (11, 12), respectively.

9. The wedge of claim 8, wherein the bracket (5) is fixed to the front fitting
(11) by means of screws (13), snap-in fasteners or an adhesive.

10. The wedge of any of the previous claims, wherein in afull compressing
state of the wedge, the outer end of the head (10) of the compression screw (7) is flush
with the outer end of the head (17) of the socket (6).

11. The wedge of any of the previous claims, wherein the wedge is placed
inside aframe of alead-through system together with modules and stay plates.



