
WO 2004/034538 PCT/SE2003/001565  1  ROXTEC
INTERNATIONAL AB FRAME  5 Technical Field The present
invention concerns a frame of modular  form for cable
entries, pipe penetrations or the like.  Prior Art 10
Different frames of this kind are widely used today.
The frames are parts of systems used to seal at cable
en- tries, pipe penetrations etc. In addition to the
frame the  systems comprise further elements or units
to be placed  tightly surrounding the cables,
compression units etc. Sys 15 tems of this kind are
used in many different environments,  such as for
cabinets, technical shelters, junction boxes  and
machines. They are used in different industrial envi-
ronments, such as automotive, telecom, power
generation and  distribution, as well as marine and
offshore. 20 Systems of this kind or rather the frames
to receive  different parts are often pre-mounted in
different parts,  such as building components, walls,
roofs etc., containers  or the like. Further parts of
the systems together with the  cables, pipes or the
like are normally mounted once the 25 building parts
or containers are in their final locations.
Containers are often used to hold different kinds of
spe- cialised equipment, which containers may be
relatively  flexible and are transported in an
assembled state to a fi- nal destination. 30 The
systems may have to seal against fluid, gas,  fire,
rodents, termites, dust, moisture etc., and may re-
ceive cables for electricity, communication, computers
etc.  or pipes for different gases or liquids such as
water, com- pressed air, hydraulic fluid and cooking
gas. 35 



WO 2004/034538 PCT/SE2003/001565  2 Summary of the
Invention A general object of the present invention is
that the  costs of the frame should be kept as low as
possible with- out jeopardising the function. It is
costs both in manufac 5 ture and in handling that
should be kept low. To simplify  handling the
different frame parts should be easy to assem- ble
both to each other and to constructions where they are
to be placed. A further means to simplify handling is
to  reduce the number of parts needed to form frames
of differ 10 ent sizes. This means that there will be
a reduced demand  on parts for manufacture and
storage. As the frames often are pre-mounted it is
beneficial  if the frame include some kind of
transport protection,  covering the openings of the
frame to receive the cables, 15 pipes or the like. By
covering the openings dust, fluid,  moisture etc. is
hindered from entering a container or the  like during
transport or before the actual mounting of ca- bles,
pipes or the like. The frames are normally to be used
in many different  20 locations and for many different
cables, pipes or the like,  and, thus, there is a need
for a frame that in a relatively  simple way can be
adapted to the needs of each specific case. According
to the invention a frame for cable entries,  25 pipe
penetrations or the like is formed. The frame com-
prises at least two end modules forming at least one
open- ing to receive the cable entries, pipe
penetrations or the  like. Furthermore, it has means
to cover the openings of  the frame before receiving
the cables, pipes or the like. 30 Furthermore the
frame of the present invention is  furnished with a
flange to facilitate mounting. The transport
protection may also be used to make the  



frame adaptable to future use. Thus, it is possible to
mount a frame having a number of positions occupied by
the 35 transport protections and which are removed
only if further WO 2004/034538 PCT/SE2003/001565  3
cables, pipes or the like are to be received. Still a
fur- ther object is that the frame should be
relatively easy to  adapt to different uses, possibly
with retrofit. The systems using frames of the present
invention are  5 developed to involve some kind of
compression unit. In use  the compression units will
exert pressure outwardly on the  frame. Thus, the
frame must be able to withstand pressures  formed when
the compression unit or units is in use. In order to
have low weight the frame is preferably  10 made of a
plastic material. Other objects and advantages of the
present invention  will be obvious for a person
skilled in the art from read- ing the detailed
description below of preferred embodi ments.  15 Brief
Description of the Drawings The invention will be
described more closely below by  way of an example and
with reference to the enclosed draw- ings. In the
drawings: 20 Fig. 1 is a perspective view of an end
part of a  modular frame according to the present
invention, Fig. 2 is a perspective view of an
intermediate part  of a modular frame according to the
present invention, Fig. 3 is a perspective view of a
frame formed by two  25 end modules, illustrating the
principle for joining the  modules, Fig. 4 is a
perspective view of a frame formed of end  modules and
intermediate modules of Figs. 1 and 2, respec- tively,



30 Fig. 5 is an enlarged view of a part of a module
ac- cording to the present invention, Fig. 6 is a plan
view of a locking clamp used in the  present
invention, WO 2004/034538 PCT/SE2003/001565  4 Fig. 7
is a perspective view of a compression plate  that
might be used in a frame according to the present in-
vention, Fig. 8 is a schematic view illustrating
mounting of  5 the compression plate of Fig. 7, and
Fig. 9 is an enlarged view of a part of an module ac-
cording to the present invention. Detailed Description
of Preferred Embodiments  10 When the expressions
"vertical", "horizontal",  "outer", "inner" and other
similar expressions are used in  the description
below, they refer to the directions as  shown in the
enclosed figures. A person skilled in the art
realises that in use the frames may have any
orientation, 15 the orientation. being directed by the
actual use. An example of an end part or module 1 and
an interme- diate part or module 2 used to form a
frame receiving sepa- rate units for cable entries,
pipe penetrations or the like  is shown in the
enclosed figures. The frame normally also 20 receives
one or more compression units. To form the frame  at
least two end modules 1 are needed. Depending on the
de- sired width of the frame one or more intermediate
modules 2  may be placed between the end modules 1. As
indicated above, no intermediate module 2 is needed if
the size of  25 two assembled end modules 1 suffice. A
person skilled in  the art realises that the design of
the modules may vary. In this description the
expression "height" refers to  the distance between
the inner parts of the side rails 6, 9  of each
respective frame module 1, 2. The height is re 



30 ferred to as h in Fig. 4. The expression "width"
according  to the present invention refers to the
distance between the  inner parts of the end rails 5
of an assembled frame. The  width is referred to as w
in Fig. 4. The end module 1 has a rail formed of one
end rail 5  35 and two side rails 6. On the outside of
said rails 5, 6 a WO 2004/034538 PCT/SE2003/001565  5
flange 3 is formed. In the flange 3 a number of holes
4 are  formed. Said holes 4 are to receive fastening
means for  fixing the frame to a wall, floor, roof,
top, bottom or the  like of a house, ship, cabinet,
container or the like. In 5 other embodiments the
flange 3 has no pre-formed holes. In  stead holes are
made depending on the actual needs in each  specific
case or the frame is mounted by means of an adhe- sive
or the like. Depending on the actual placing of the
frame different types of fastening means may be used,
as 10 understood by a person skilled in the art. As
the fastening  means as such is of no importance for
the present invention  it will not be discussed
further here. In each side rail 6 a groove 8 is
arranged, which is  to be used when the frame is
assembled, as discussed fur- 15 ther below. On the
free ends of the side rails 6 a peg 10 and an opening
11 are arranged. The peg 10 is arranged on  one of the
side rails 6, while the opening is arranged on  the
other side rail 6. The peg 10 and the opening 11 are
to  co-operate with corresponding pegs 10 and openings
11 on 20 adjacent parts when the frame is assembled.
Said pegs 10  and openings 11 assist in keeping the
different parts in a  desired, correct position.
Inside the rail 5, 6 the frame has a centre part 16.
The centre part 16 has the function of transport
protection  25 if the frame is pre-mounted in a
building part, container etc. Said centre part 16 is
to be removed just before ca- 



bles, pipes or the like are to be received. Inside the
rails 5, 6 of the frame sealing and com- pression
units are to be received as is known by persons 30
skilled in the art. These units are to seal against
the ca- bles, pipes or the like received in the frame.
As the exact  form and function of these units form no
part of the pres- ent invention they will not be
discussed further here. However, an example of a
compression unit is shown by  35 way of an example in
Figs. 7 and 8. Said compression unit WO 2004/034538
PCT/SE2003/001565  6 is made in a simple way to keep
the costs and number of  parts at a minimum, as this
is an essential part of the  present invention. A
person skilled in the art realises  that other types
of compression units may be used together 5 with the
frame of the present invention. The compression  unit
of the embodiment of Figs. 7 and 8 are based on a com-
pression plate 21 placed under tension between the
frame 24  and the separate units 28 in the form of
cable entries, pipe penetrations etc. in use. The
compression plate 21 has  10 protrusions 22 at the
ends to be received in grooves 25, 26  of the frame
24. The grooves have a introduction part 25  and a
rounded part 26, to enable the compression plate 21
to be turned once it is in place in the frame 24. The
com- pression plate 21 is turned by means of a tool 27
inserted 15 in an opening 23 of the compression plate
21. In Fig. 8 the  steps of mounting the compression
plate are schematically  shown. When the compression
plate 21 is mounted it will  compress the separate
units 28 in that the plate 21 presses  on a partition
29. Partitions 29 are also inserted between 20 the
separate units 28. A cover 30 is often placed on the
compression plate 21 after mounting, whereby a knurl
31 of  the cover 30 is received in the opening 23 of
the compres- sion plate 21. A person skilled in the
art realises that at  



least one compression unit is received in each opening
of 25 the frame surrounded by end, side and/or
intermediate rails  5, 6, 9, 12. Thus, the numbers of
openings and compression  units are decided by the
number of modules 1, 2 used. In Fig. 2 an example of
an intermediate module 2 .is  shown. One or more
intermediate modules 2 are to be mounted  30 between
two end modules 1 to form a frame having two or  more
openings. The intermediate module 2 has two side rails
9. The  position for these side rails 9 are to match
the position  of the side rails 6 of the end modules 1
and also side 35 rails 9 of any further intermediate
modules 2. Between and WO 2004/034538
PCT/SE2003/001565  7 perpendicular to the side rails 9
an intermediate rail 12  is furnished. Outside the
side rails 9 the intermediate  module 2 has a flange
15. Also the flange 15 of the inter- mediate module 2
is furnished with holes 4 to receive suit 5 able
fastening means. A person skilled in the art realises
that the number and positions of the holes 4 may vary.
In  other embodiments there may be no holes at
manufacture. Any  holes needed is then formed at
mounting of the frame or the  frame may be attached in
a way not requiring any holes. 10 Also the
intermediate module 2 is furnished with a  centre part
17 between the side rails 9, functioning as a
possible transport protection. Said centre part 17 is
to be  removed when one or more cables, pipes or the
like are to  be received. To facilitate the removal of
the centre part 15 17, indications of rupture are
normally formed. This also  applies for the centre
part 16 of the end module 1. In each side rail 9 a
groove 13 is arranged, which is  to be used when the
frame is assembled, as discussed fur- ther below. On
the free ends of the side rails 9 a peg 10 20 and an
opening 11 are arranged. The peg 10 is arranged on  



one of the side rails 9, while the opening 11 is
arranged  on the other side rail 9. The peg 10 and the
opening 11 are  to co-operate with corresponding pegs
10 and openings 11 on  adjacent parts when the frame
is assembled. Said pegs 10 25 and openings 11 assist
in keeping the different parts in a  desired, correct
position. In use the frame is normally first assembled
by the  appropriate number of end and intermediate
modules 1, 2. To  assemble the frame at least two end
modules 1 and possible 30 intermediate module(s) are
locked to each other by means of  locking clamps 7.
The locking clamps 7 are received in the  grooves 8,
13 of the side rails 6, 9 of adjacent modules 1,  2.
The form of the locking clamps 7 and the grooves 8, 13
are adapted to each other. In the shown embodiment the
35 grooves 8, 13 of the side rails 6, 9 has a lip 14
extending WO 2004/034538 PCT/SE2003/001565  8 along
one side of the groove 8, 13 and covering a part of
the opening of the groove 8, 13, as shown in Fig. 5.
The  locking clamp 7 has a corresponding design with a
base part  18, two side parts 19 at the ends of and at
right angles to 5 the base part 18 and two lips 19 at
the ends of and at  right angles to the side parts 19.
The base part 18 and the  lips 20 of the locking clamp
7 are parallel in the shown  embodiment. The lips 20
of the locking clamp 7 are to grip  behind the lips 14
of the grooves 8, 13. When assembling 10 the frame
also the pegs 10 and openings 11 of the adjacent
modules 1, 2 assist in locking the modules 1, 2 to
each  other. Thus, the modules 1, 2 will be firmly
locked to each  other. A person skilled in the art
realises that the exact  form of the grooves and the
locking clamps may vary as long 15 as they are adapted
to each other and give a secure and  firm locking of
the frame modules 1, 2. By the co-operation  between
the locking clamp 7 and grooves 8, 13, any mutual  



movement in the directions of the height h and width
w, re- spectively, of the formed frame are
counteracted. 20 Normally a sealing, in form of a
sealing tape, a 0- ring, packing, gasket etc., is
placed between the module  parts that abut each other
after assembly. To accommodate  the sealing part at
least one of the surfaces of the mod- ules that are in
contact with each other has a recess or 25 the like.
One example of how the sealing part is received  is
indicated in Fig. 9. In the example of Fig. 9 one side
rail 9 of an intermediate module 2 is shown enlarged.
The  side rail 9 has an end surface 32 for contact
with an adja- cent module and also the part of the
module under the side 30 rail 9 has an end surface 33
for contact with an adjacent  module. As indicated in
the enlarged portion the lower end  surface 33 is
placed somewhat inwardly of the end surface  32 of the
side rail 9. As the co-operating surfaces of the
adjacent module are aligned there will be a small
space 35 formed under the side rails 9 when the frame
is assembled. WO 2004/034538 PCT/SE2003/001565  9 In
said space a sealing tape or the like is to be
received.  The size of the space is adapted to the
sealing element in  such a way that the sealing
element is under suitable pres- sure after assembly. 5
When the frame has been assembled it is fixed to a
wall, top, bottom, floor, roof etc. of a cabinet,
house,  ship or the like. The outer rail formed of the
side rails  6, 9 and end rails 5 will normally be
placed adjacent the  sides of an appropriate opening
formed in the wall etc. The 10 frame is fixed to the
wall etc. by means of suitable fas- tening means with
or without using the holes 4 of the  flange 3.
Normally the centre parts 16, 17 are kept in  place
for as long time as possible as protection. This may
be of an advantage if a cabinet or the like is to be  



15 shipped to a final location. Before the cable, pipe
or the like is to be received,  together with possible
further sealing and compression  units the appropriate
centre parts 16, 17 are removed. Nor- mally, the
centre parts 16, 17 are possible to remove by a 20
relatively gentle push or knock. As indicated above
the  centre parts 16, 17 may have indications of
fracture along  the rails, to facilitate that the
centre parts 16, 17 are  totally removed. However, in
some instances where the pro- tection is critical, the
centre parts 16, 17 are more 25 firmly attached to the
modules 1, 2. In this latter case  the centre parts
16, 17 are to be removed by using some  kind of
cutting tool. In Fig. 4, by way of an example, a frame
is shown as- sembled of two end modules 1 and two
intermediate modules  30 2. In the lower part of the
frame, as shown in Fig. 3 the centre parts are removed
from the end module 1 and the in- termediate module 2,
respectively. Thus, said frame part  may now receive
pipes, cables or the like together with  sealing
units. Normally also a compression unit is received 35
in order to seal against the pipe, cable or the like.
WO 2004/034538 PCT/SE2003/001565  10 A person skilled
in the art realises that the differ- ent frame modules
may be varied in many different ways. The  frame
modules 1, 2 could be formed without flanges 3, 15
and/or without centre parts 16, 17. Furthermore, the
frames 5 as assembled and thus, also the separate
frame modules, may  have other forms and dimensions
than those indicated by the  shown figures. The frames
may have more round forms and  they may have other
ratios between height and width. Normally the frame
modules 1, 2 are formed by a plas- 10 tic material but
a person skilled in the art realises that  the frame
parts may be manufactured of any suitable mate- 



rial including metallic material. WO 2004/034538
PCT/SE2003/001565  11 CLAIMS  1. A frame for cable
entries, pipe penetrations or  the like, characterized
in that it comprises at least two  end modules (1)
forming at least one opening to receive the 5 cable
entries, pipe penetrations or the like and that it
has means covering the openings of the frame before
the ca- bles, pipes or the like are received. 2. The
frame of claim 1, characterized in that the  frame is
to receive at least one compression unit in each  10
opening and that each end module (1) has one end rail
(5)  and two side rails (6). 3. The frame of claim 1
or 2, characterized in that  one or more intermediate
modules (2) are received between  the end modules (1).
15 4. The frame of claim 3, characterized in that each
intermediate module (2) has two side rails (6) and one
in- termediate rail (12) and that the positions of the
side  rails (6) of the end modules (1) are in line
with the posi- tions of the side rails (6) of the
intermediate module(s) 20 (2) to form a common side
rail when the modules (1, 2) are  assembled to each
other. 5. The frame of claim 4, characterized in that
the  rails (5, 6, 9, 12) of the frame modules (1, 2)
form rec- tangular openings when a number of modules
(1, 2) are as- 25 sembled to form the frame. 6. The
frame of claim 4 or 5, characterized in that  the
frame modules (1, 2) are formed with a flange (3, 15)
outside the side and end rails (5, 6, 9), which flange
(3,  21) is to receive fixation means. 30 7. The frame
of any of the claims 4 to 6, character- ized in that
the side rails (6, 9) are furnished with  



grooves (8, 13) to receive a locking means. 8. The
frame of claim 7, characterized in that the  locking
means is a locking clamp (7) to be received in WO
2004/034538 PCT/SE2003/001565  12 grooves (8, 13) of
side rails (6, 9) of adjacent frame mod- ules (1, 2).
9. The frame of any of the claims 4 to 8, character-
ized in that the free ends of the side rails (6, 9)
are 5 furnished with alternating pegs (10) and
openings (11) for  co-operation with pegs (10) and
openings (11) of adjacent  frame modules (1, 2),
assisting in locking the modules (1,  2) to each other
in a pre-determined position. 10. The frame of any of
claims 4 to 9, characterized  10 in that each module
(1, 2) has a removable centre part (16,  17) inside
the rails (5, 6, 9, 12) forming the covers of  the
openings. 11. The frame of claim 10, characterized the
remov- able centre parts (16, 17) have indications of
rupture ad- 15 jacent the rails (5, 6, 9, 12). 12. The
frame of any of the previous claims charac- terized in
that the modules (1, 2) are made of a plastic
material and/or that the modules (1, 2) are formed to
re- ceive sealing means between adjacent modules (1,
2) when  20 the frame is assembled. 


