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® 6

A junction box (1), in particular for ceiling
mounting, comprises a bottom wall (2) and a
cylindrical side wall (4) defining a central box axis
(5), and a plurality of tubular sprouts (6a, 6b, 6c,
6d, 6e, 6f, 8a, 8b, 8¢, 8d, 8e, 8f). First sprouts (6a,
6b, 6¢, 6d, 6¢, 6f) each have a central axis (10)
extending in a plane at right angles to the central
box axis (5). A set of first sprouts (6a, 6b, 6¢, 6d,
6e, 6f) comprises at least two supporting first
sprouts (6a, 6d; 6¢, 6f) having an outer
circumferential surface defining a straight contact
line parallel to the central axes of the supporting
first sprouts (6a, 6d; 6¢, 6f), which straight contact
line runs tangentially to the side wall (4).

Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de techniek en
schriftelijke opinie. Het octrooischrift wijkt af van de oorspronkelijk ingediende stukken. Alle ingediende stukken
kunnen bij Octrooicentrum Nederland worden ingezien.



10

15

20

25

30

35

P31401NLOO/ME

Junction box for mounting in lath structure

FIELD OF THE INVENTION

The invention relates to the field of junction boxes, and more specifically to junction
boxes configured to be mounted in a wall of a room, in particular in a ceiling of a room, where

a lath structure is present to support a ceiling structure.

BACKGROUND OF THE INVENTION

Reference NL88233C discloses a junction box comprising a rectangular or square
bottom wall and four side walls having a rectangular or square cross-section. At each of the
four side walls a pair of cylindrical tube portions or sprouts is provided, wherein central axes
of first sprouts of opposite side walls are situated at a first distance above the bottom wall,
and central axes of second sprouts of the adjacent opposite side walls are situated at a
second distance above the bottom wall, wherein the first distance is smaller than the second
distance. Free edges of the four side walls define a box opening. The junction box can be
built into a wall, but specifically is intended to be mounted in a ceiling with the bottom wall of
the junction box facing upwards, where the box opening is to be located about flush with the
lower side of the ceiling. The box can be closed by a cover which is removably attached to
the box by screws. During installation of the junction box, tubes which may either be rigid or
flexible, are connected to the sprouts to provide ducts leading to and from the junction box for
accommodating electrical and/or optical conductors.

When mounting the junction box disclosed in reference NL88233C in a ceiling of a
room of a building, a ceiling structure of laths is used. Such a lath structure usually comprises
a plurality of parallel and spaced first laths extending in a first direction, usually parallel to a
wall of the room, where all first laths are at a first, high height level. The lath structure further
comprises a plurality of parallel and spaced second laths extending in a second direction,
usually at right angles to the first direction, where the second laths are at a second, low height
level, contact the first laths, and usually are connected to the first laths. Accordingly, the lath
structure comprises a plurality of meshes or openings delimited by parts of first laths at the
first height level, and parts of second laths at the second height level.

The junction box disclosed in reference NL88233C is mounted in one of such a lath
structure openings at an appropriate location. In a position of the junction box upside down

(i.e. with the bottom wall of the junction box facing upwards), bottom sides of opposite first
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sprouts may rest on top sides of two consecutive second laths, whereas the second sprouts
are situated between the two consecutive second laths. Top sides of opposite second sprouts
may be below bottom sides of the first laths, whereas the first sprouts are situated between
two consecutive first laths. Gypsum boards are mounted to the second laths at the bottom
side thereof. A square hole is provided in one of the gypsum boards at a correct location to
allow parts of the side walls of the junction box between the second sprouts and the box
opening, and similar parts of the side walls between the first sprouts and the box opening, to
reach at least partly through the square hole in the gypsum board.

Mounting the junction box disclosed in reference NL88233C in a ceiling is a
complicated task. For an optimum operation of fixing the junction box at a particular location
of the ceiling, one requires two second laths spaced apart at a distance corresponding to a
width of one of the side walls of the junction box. Then, the junction box may rest on these
second laths by the first sprouts. In this situation, the junction box is still slidable in two
opposite longitudinal directions of the second laths, and the junction box can be lifted. To
avoid the junction box sliding in one second lath longitudinal direction, a first one of a first lath
is used, while another one of a first lath spaced from the first one of the first lath at a distance
corresponding to a width of one of the side walls of the junction box avoids the junction box
sliding in the opposite second lath longitudinal direction. At the same time, the pair of first
laths spaced apart at a distance corresponding to a width of one of the side walls of the
junction box, and the pair of second laths spaced apart at a distance corresponding to a width
of one of the side walls of the junction box fix the junction box in all directions, i.e. in
directions in a horizontal plane and in directions in a vertical plane. However, a second one of
the pair of first laths can only be placed after the junction box has been placed on the pair of
second laths and against the first one of the pair of first laths. Thus, the ceiling structure of
first and second laths can only be completed after the junction box has been brought into
position, which is disadvantageous in that building work (constructing the lath structure) and
installation work (mounting the junction box and installing tube connections and electrical
wires) are mixed.

A further disadvantage of the junction box disclosed in reference NL88233C is that
mounting the junction box in a lath structure opening having, in its first and second directions,
greater dimensions than the width of a side wall of the junction box, virtually is impossible
since the junction box would fall through the opening. If one would try to fix the junction box in
such an opening, then (possibly temporary) makeshift measures would be applied, such as
using a screw applied from below through an area where two second sprouts lie against each
other, the screw reaching into a first lath.

Furthermore, providing a neat hole in a gypsum board for the parts of the side walls of

the junction box adjacent the box opening requires thorough measuring of several distances,
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and a marking for the hole to be made on the gypsum board. Already in this process, a
measuring error will lead to misplacing the hole marking, rendering the gypsum board
worthless after providing the hole at the erroneous marking. Also, the actual provision of the
hole by drilling, cutting and/or sawing using hand tools to make it rectangular, is a tedious
task which takes relatively long time. The edges of the hole often are not straight, and/or do
not fit closely to the side walls of the junction box.

Reference DE4222282A1 discloses an embodiment of a junction box having two

sprouts extending tangentially from a side wall of the junction box.

SUMMARY OF THE INVENTION

It would be desirable to provide a junction box which can be mounted in a ceiling lath
structure and allows for an easy provision of a hole in a gypsum board for the junction box. It
would also be desirable to provide a junction box which can be mounted in a completed
ceiling lath structure without requiring any further work on the lath structure. It would also be
desirable to provide a junction box which can be fixed in an opening of a ceiling lath structure,
while not requiring the junction box to be supported by a pair of first laths and a pair of second
laths each having laths at a predetermined distance from each other.

To better address one or more of these concerns, the invention provides a junction
box, in particular for ceiling mounting. The junction box comprises a bottom wall and a
cylindrical side wall defining a central box axis, and a plurality of tubular sprouts each
extending from a sprout opening in the side wall. The plurality of sprouts comprises a set of
first sprouts, wherein each first sprout has a central axis extending in a first plane at right
angles to the central box axis. The set of first sprouts comprises a first pair of supporting first
sprouts, wherein one supporting first sprout of the first pair extends from the side wall in one
direction, and wherein the other supporting first sprout of the first pair extends from the side
wall in an opposite direction. The first pair of supporting first sprouts have an outer
circumferential surface defining a first straight contact line configured to let the junction box
engage an external support surface. The first straight contact line extends parallel to the
central axes of the first pair of supporting first sprouts. The first straight contact line runs
tangentially to the side wall.

The set of first sprouts comprises a second pair of supporting first sprouts, wherein
one supporting first sprout of the second pair extends from the side wall in one direction, and
wherein the other supporting first sprout of the second pair extends from the side wall in an
opposite direction. The second pair of supporting first sprouts has an outer circumferential
surface defining a second straight contact line configured to let the junction box engage an

external support surface. The second straight contact line extends parallel to the central axes
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of the second pair of supporting first sprouts. The second straight contact line runs
tangentially to the side wall and is parallel to the first straight contact line.

Providing the supporting first sprouts in the junction box such that their circumferential
surface defines first and second straight contact lines running tangentially to the side wall and
parallel to the central axes of the supporting first sprouts, allows the junction box, despite its
cylindrically shaped side wall, to have a support contact line configured to abut a lath of a lath
structure to have a stable and defined position. At the same time, the cylindrical shape of the
junction box in its defined position allows for an easy and accurate provision of a hole in a
gypsum board for the junction box, e.g. using a hole saw. Here, it is contemplated for a cover
of the junction box to be provided with a centrally placed pin, which can mark a position for a
hole saw on a gypsum board by just pushing the yet unmounted gypsum board against a
pointed end of the pin (where the bottom wall of the junction box would be facing upwards,
and the cover of the junction box would be facing downwards). The marked position and the
known outer diameter of the junction box may be used for easy provision of the hole in the
gypsum board by a hole saw.

In an embodiment, the plurality of sprouts of the junction box further comprises a set
of second sprouts extending from the side wall. Each second sprout has a central axis
extending in a second plane at right angles to the central box axis. The first plane is spaced
from the second plane by a predetermined distance. Like the set of first sprouts, the set of
second sprouts may comprise a first pair of supporting second sprouts, wherein one
supporting second sprout of the first pair extends from the side wall in one direction, and
wherein the other supporting second sprout of the first pair extends from the side wall in an
opposite direction. The first pair of supporting second sprouts has an outer circumferential
surface defining a third straight contact line configured to let the junction box engage an
external support surface. The third straight contact line extends parallel to the central axes of
the first pair of supporting second sprouts, wherein the third straight contact line runs
tangentially to the side wall.

In an embodiment, the set of second sprouts comprises a second pair of supporting
second sprouts, wherein one supporting second sprout of the second pair extends from the
side wall in one direction, and wherein the other supporting second sprout of the second pair
extends from the side wall in an opposite direction. The second pair of supporting second
sprouts has an outer circumferential surface defining a fourth straight contact line configured
to let the junction box engage an external support surface. The fourth straight contact line
extends parallel to the central axes of the second pair of supporting second sprouts. The
fourth straight contact line runs tangentially to the side wall and is parallel to the third straight

contact line.
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Accordingly, a person installing the junction box may select to use the supporting first
sprouts and/or the supporting second sprouts for mounting the junction box in a predefined
position abutting a lath of a lath structure.

In an embodiment, a first distance of the first plane to the bottom wall is smaller than a
second distance of the second plane to the bottom wall, i.e. the first set of sprouts is located
closer to the bottom wall of the junction box than the second set of sprouts.

In an embodiment, the set of first sprouts comprises a first plurality of first sprouts
extending in parallel in a first direction, and a second plurality of first sprouts extending in
parallel opposite to said first direction. Similarly, in an embodiment the set of second sprouts
comprises a first plurality of second sprouts extending in parallel in a second direction, and a
second plurality of second sprouts extending in parallel opposite to said second direction.
Such first and/or second sprouts arrangements provide a compact connection structure,
wherein tubes or cables to be connected to the sprouts of the first or second plurality of first
or second sprouts may be bundled together.

In an embodiment, the first direction of the first sprouts is at right angles to the second
direction of the second sprouts. When the first set of sprouts comprises supporting first
sprouts, and the second set of sprouts comprises supporting second sprouts, the junction box
may be supported by such supporting first and second sprouts against different laths oriented
at right angles to each other.

In an embodiment, the first plurality and the second plurality of the first and/or second
sprouts are at least two, in particular three, to allow for sufficient possibilities for ducts and/or
cables to be connected to the junction box.

In an embodiment, the junction box further comprises a support structure connected to
the side wall. The support structure may be located between two adjacent sprouts. The
support structure defines a fastening region for a fastener, such as a screw or a nail, where
the fastener can be fastened in the fastening region by friction and/or by deformation of the
fastening region, and/or by cutting into the fastening region.

In an embodiment, the junction box comprises at least one lip extending from the side
wall. The lip has an opening. The support structure is located spaced from the lip opening in a
direction parallel to the central box axis. The spacing preferably is configured to be at least,
and/or about, the same as the height of a lath of a lath structure. In such case, the lip may be
positioned at the top side of the lath, whereas the support structure is at the bottom side of
the lath, and an elongate fastener, such as a screw or nail, may be inserted into the opening
of the lip, through the lath, and into the support structure, to fix the junction box relative to the
lath. Of course, it is also possible to provide the lip and the support structure such that the lip
is positioned at the bottom side of the lath, and the support structure is at the top side of the

lath, using the same kind of elongate fastener to fix the junction box relative to the lath. The
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lip opening provides a reference or visual indicator as to where to insert the fastener to have
the fastener reach the intended location of the support structure, which cannot be seen from
the side of the lath where the fastener is inserted. The opening of the lip may be a full hole
through the lip having lip material surrounding the opening, or may be a partial hole having lip
material not fully surrounding the opening.

In an embodiment, the at least one lip extends from the side wall near the bottom wall,
and the support structure is located between two adjacent second sprouts, wherein the
support structure defines a fastening region for a fastener. In another embodiment, the
junction box comprises a box opening at an edge of the side wall facing away from the bottom
wall, wherein at least one lip extends from the side wall near the box opening, and the
support structure is located between two adjacent first sprouts, the support structure defining
a fastening region for a fastener. A fastener can thus extend from the lip opening through a
lath into the fastener region between two adjacent sprouts, which fastener region is
configured to fixedly accommodate a part of the fastener.

These and other aspects of the invention will be more readily appreciated as the same
becomes better understood by reference to the following detailed description and considered
in connection with the accompanying drawings in which like reference symbols designate like

parts.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 depicts a perspective view of an embodiment of an installation box according
to the present invention, showing its top side, without a cover;

Figure 1b depicts a perspective detail view of the installation box of Figure 1, with a
cover.

Figure 2 depicts a top view of the installation box of Figure 1.

Figure 3 depicts a perspective view of the installation box of Figure 1, showing its
bottom side.

Figure 4 depicts a bottom view of the installation box of Figure 1.

Figure 5 depicts a side view of the installation box of Figure 1, as seen in the direction
of arrow V as shown in Figure 3.

Figure 6 depicts a perspective view of a ceiling lath structure construction with two
installation boxes according to Figure 1 mounted therein upside down (bottom wall up), on a
reduced scale compared to Figure 1.

Figure 7 depicts a bottom view of one of the installation boxes of Figure 6 in the ceiling

lath structure.



10

15

20

25

30

35

-7-

Figure 8 depicts a top view of one of the installation boxes of Figure 6 in a lath

structure, on a larger scale than Figure 7.

DETAILED DESCRIPTION OF EMBODIMENTS

Figures 1, 1a, and 2-5 depict an embodiment of a junction box 1, comprising a bottom
wall 2 and a cylindrically shaped side wall 4. The junction box comprises a set of first sprouts
6a, 6b, 6¢, 6d, 6€, 6f, and a set of second sprouts 8a, 8b, 8c, 8d, 8e, 8f. The sprouts 6a, 6b,
6c¢, 6d, 6e, 6f, 8a, 8b, 8c, 8d, 8e, 8f each substantially consist of tube portions having an outer
diameter. Each sprout 6a, 6b, 6¢, 6d, 6e, 6f, 8a, 8b, 8c, 8d, 8e, 8f connects to the side wall 4
of the junction box 1, where the side wall 4 comprises a side wall opening of shape and
dimensions substantially defined by an inner diameter of the corresponding sprout 6a, 6b, 6c,
6d, 6e, 6f, 8a, 8b, 8c, 8d, 8e, 8f, and its orientation relative to the side wall 4.

The first sprouts 6a, 6b, 6¢, 6d, 6e, 6f each have a central axis 10, wherein the central
axes 10 of the first sprouts 6a, 6b, 6¢, 6d, 6¢, 6f are parallel, and extend in one plane 11
(Figure 5) substantially parallel to a plane of the bottom wall 2 of the junction box 1 (or, in
other words, substantially at right angles to a central box axis 5). Thus, a first distance
between each central axis 10 of the first sprouts 6a, 6b, 6c¢, 6d, 6e, 6f and the (plane of the)
bottom walll 2 is the same. First sprout 6a has the same central axis 10 as first sprout 6d, first
sprout 6b has the same central axis 10 as first sprout 6e, and first sprout 6¢ has the same
central axis 10 as first sprout 6f. In other words, first sprouts 6a, 6b and 6¢ extend in parallel
from the side wall 4 in one direction, and first sprouts 6d, 6e and 6f extend in parallel from the
side wall 4 in the opposite direction.

The second sprouts 8a, 8b, 8c, 8d, 8e, 8f each have a central axis 12, wherein the
central axes 12 of the second sprouts 8a, 8b, 8c, 8d, 8e, 8f are parallel, and extend in one
plane 13 (Figure 5) substantially parallel to a plane of the bottom wall 2 of the junction box 1
(or, in other words, substantially at right angles to a central box axis 5). Thus, a second
distance between each central axis 12 of the second sprouts 8a, 8b, 8c, 8d, 8e, 8f and the
(plane of the) bottom wall 2 is the same. Second sprout 8a has the same central axis 10 as
second sprout 8d, second sprout 8b has the same central axis 10 as second sprout 8e, and
second sprout 8c has the same central axis 10 as second sprout 8f. In other words, second
sprouts 8a, 8b and 8c extend in parallel from the side wall 4 in one direction, and second
sprouts 8d, 8e and 8f extend in parallel from the side wall 4 in the opposite direction.

The first distance differs from the second distance. In particular, the first distance is
smaller than the second distance. Central axes 10 run at right angles to central axes 12.

First sprouts 6a and 6d extend from the side wall 4 at such a location that a first

straight contact line 6g running on the outer surfaces of the first sprouts 6a and 6d runs
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substantially tangentially to the side wall 4. The junction box 1 can be supported at its side
wall 4 by the first sprouts 6a and 6d, which also can be referred to as a first pair of supporting
first sprouts 6a, 6d, whereby the first straight contact line 6g can engage an external support
surface. Similarly, first sprouts 6¢ and 6f extend from the side wall 4 at such a location that a
second straight contact line 6h running on the outer surfaces of the first sprouts 6c and 6f
runs substantially tangentially to the side wall 4. The junction box 1 can be supported at its
side wall 4 by the first sprouts 6¢ and 6f, which also can be referred to as a second pair of
supporting first sprouts 6¢, 6f, whereby the second straight contact line 6h can engage an
external support surface. Further, second sprouts 8a and 8d extend from the side wall 4 at
such a location that a third straight contact line 8g running on the outer surfaces of the
second sprouts 8a and 8d runs substantially tangentially to the side wall 4. The junction box 1
can be supported at its side wall 4 by the second sprouts 8a and 8d, which also can be
referred to as a first pair of supporting second sprouts 8a, 8d, whereby the third straight
contact line 8g can engage an external support surface. Also, second sprouts 8c and 8f
extend from the side wall 4 at such a location that a fourth straight contact line 8h running on
the outer surfaces of the second sprouts 8c and 8f runs substantially tangentially to the side
wall 4. The junction box 1 can be supported at its side wall 4 by the second sprouts 8c and 8f,
which also can be referred to as a second pair of supporting second sprouts 8c, 8f, whereby
the fourth straight contact line 8h can engage an external support surface.

During installation of the junction box 1, tubes which may either be rigid or flexible,
may be connected to the sprouts 6a, 6b, 6¢, 6d, 6e, 6f, 8a, 8b, 8c, 8d, 8e, 8f to provide ducts
leading to and from the junction box 1 for accommodating electrical and/or optical conductors.

The sprouts 6a, 6b, 6¢, 6d, 6e, 6f, 8a, 8b, 8c, 8d, 8e, 8f may also be provided with
sockets configured to take up plugs of cables leading to and from the junction box 1.

The junction box 1 comprises a pair of lips 20 and a pair of lips 22 connected to the
side wall 4 near the bottom wall 2. Each lip comprises an opening 23. The openings 23 are
located such that a line centrally through the opening 23 passes through a support structure
55 between two adjacent second sprouts. Thus, lines running centrally through openings 23
of lips 20 pass through support structures 55 located between two adjacent second sprouts,
i.e. between second sprouts 8a and 8b, and between second sprouts 8b and 8c. Similarly,
lines running centrally through openings 23 of lips 22 pass through support structures 55
located between two adjacent second sprouts, i.e. between second sprouts 8d and 8e, and
between second sprouts 8e and 8f. The support structures 55 each define a fastening region
57 (Figure 4) for a fastener, such as a screw or a nail, where the fastener can be fastened in
the fastening region 57 by friction and/or deformation of the fastening region, and/or by
cutting into the fastening region 57. The lips 20 and 22 are connected to the side wall 4

through a plurality of (in the embodiment shown: three) narrow bridges which provide for a
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connection that is strong enough in normal use, but can be broken by hand by rotating the lip
to and fro, to remove a lip 20, 22 from the side wall 4.

The bottom wall 2 is provided with a ring 24 having a height such that the junction box
1 may also be mounted with the aid of fasteners through holes provided at locations 24a, 24b
on a known metal stud structure which may be an embodiment of a lath structure.

Figure 1a illustrates the mounting of a cover 26 on the junction box 1. Oppositely
arranged ribs 28 provided at the inner face of the side wall 4 have recesses 30 extending
through the side wall 4 each for accommodating a nut 32. A screw 34 applied through a hole
in the cover 26 and through a hole 36 in a rib 28 may be connected to the nut 32 to fasten the
cover 26 on the junction box 1.

Figures 6, 7 and 8 illustrate a mounting of the junction box 1 in a ceiling lath structure.

Figure 6 illustrates a ceiling lath structure comprising a plurality of parallel spaced
beams 60 (where only one beam 60 is shown in Figure 6). The beams 60 extend in a first
direction, usually parallel to a side wall of a room in a building, such as a house. The ceiling
lath structure further comprises a plurality of parallel spaced second laths 62 extending in a
second direction, which usually is at an angle, in particular at right angles, to the first
direction. The second laths 62 have a second lath width and a second lath height, where the
second lath width and the second lath height determine the cross-sectional area of the
second lath 62.

Mounting of a junction box 1 in such a ceiling lath structure may involve a pre-
assembly of the junction box 1 and two parallel spaced first laths 61a, 61b separate from the
ceiling lath structure, as indicated in Figure 8. The first laths 61a, 61b have a first lath width
and a first lath height, where the first lath width and the first lath height determine the cross-
sectional area of the first lath 61a, 61b.The first laths 61a, 61b are configured to have a length
which is at least about the sum of the distance between two consecutive second laths 62 and
twice the second lath width, so that the first laths 61a, 61b may be fully supported by the
second laths 62 at their areas of contact.

The junction box 1 and the first lath 61a may be connected to each other by inserting
the first lath 61a in the space determined by the second sprouts 8d, 8e and 8f (where these
second sprouts 8d, 8e and 8f are to contact a bottom surface of the first lath 61a), the first
sprouts 6a and 6d (where these first sprouts 6a, 6d, which can also be referred to as
supporting first sprouts 6a, 6d, are to contact a side surface (an external support surface) of
the first lath 61a at the straight contact line 6g), and the lips 22 (where these lips 22 are to
contact a top surface of the first lath 61a). The openings 23 of the lips 22 mark the locations
of insertion of screws or similar fasteners into and through the first lath 61a. The screws or
similar fasteners preferably have a length such that their ends reach into the fastening

regions 57 of the support structures 55 between the second sprouts 8d, 8e, and between the
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second sprouts 8e, 8f, respectively, to engage the support structures 55. These support
structures 55 are located exactly under the openings 23 of the lips 22, so that a technician
installing the junction box 1 need not measure or otherwise determine the exact location of
insertion of the screws or similar fasteners at the top side of the first lath 61a. A “blind”
mounting of the junction box 1 to the first lath 61a thus is possible, wherein the openings 23
are visual indicators for a fastener position. Accordingly, the junction box 1 can be easily
fastened to the first lath 61a in a fixed position and orientation. Already by this fastening, the
junction box 1 can be sufficiently fixedly positioned in a ceiling lath structure by mounting the
first lath 61a with the junction box 1 connected to it on the second laths 62.

In a similar way, the junction box 1 can be connected to the first lath 61b by inserting
the first lath 61b in the space determined by the second sprouts 8a, 8b, 8¢ (where these
second sprouts 8a, 8b and 8c are to contact a bottom surface of the first lath 61b), the first
sprouts 6¢ and 6f (where these first sprouts 6¢ and 6f, which can also be referred to as
supporting first sprouts 6c¢, 6f, are to contact a side surface (an external support surface) of
the first lath 61b at the straight contact line 6h), and the lips 20 (where these lips 20 are to
contact a top surface of the first lath 61b). The openings 23 of the lips 20 mark the location of
insertion of screws or similar fasteners into and through the first lath 61b. The screws or
similar fasteners preferably have a length such that their ends reach into the fastening
regions 57 of the support structures 55 between the second sprouts 8a, 8b, and the second
sprouts 8b, 8c, respectively, to engage the support structures 55. These support structures 55
are located exactly under the openings 23 of the lips 20, so that a technician installing the
junction box 1 need not measure or otherwise determine the exact location of insertion of the
screws or similar fasteners at the top side of the first lath 61b. A “blind” mounting of the
junction box 1 to the first lath 61b thus is possible, wherein the openings 23 are visual
indicators for a fastener position. Accordingly, the junction box 1 can be fastened to the first
lath 61b in a fixed position and orientation. Already by this fastening, the junction box 1 can
be sufficiently fixedly positioned in a ceiling lath structure by mounting the first lath 61b with
the junction box 1 connected to it on the second laths 62. Additionally, the junction box 1 and
both the first lath 61a and the first lath 61b connected to it can be mounted on the second
laths 62, preferably such that the first sprouts 6a, 6b, 6¢ contact a top side of a second lath
62, and the same second lath 62 contacts the side wall 4 at the straight contact line 8g of the
supporting second sprouts 8a, 8d, as shown in Figures 6 and 7.

While in the embodiment of the junction box 1 shown in Figures 1-8 the lips 20, 22 are
provided on the side wall 4 near the bottom wall 2 to interact with the support structures 55 of
located between the second sprouts 8a, 8b, 8c, 8d, 8e and 8f, similar lips 40 can alternatively
or additionally be provided on the side wall 4 near a junction box opening 3 where the cover

26 is to be provided, as indicated with dashed lines in Figure 5, to interact with support



10

15

20

25

30

35

-11 -

structures, similar to the support structures 55, between first sprouts 6a and 6b, 6b and 6¢, 6d
and 6e, and 6e and 6f. A second lath 62 can be inserted into a space determined by the first
sprouts 6a, 6b, 6¢, or 6d, 6e, 6f, respectively (where the first sprouts 6a, 6b, 6¢ are to contact
a top surface of one second lath 62, and the first sprouts 6d, 6e, 6f are to contact a top
surface of another second lath 62), the second sprouts 8a, 8d, or 8c, 8f, respectively (where
the second sprouts 8a and 8d are to contact a side surface (an external support surface) of
one second lath 62 at the straight contact line 8g, and the second sprouts 8¢, 8f are to
contact a side surface of another second lath 62 at a straight contact line 8h), and the lips 40
(where these lips 40 are to contact bottom surfaces of the second laths 62).

Each of the sprouts 6a, 6b, 6¢, 6d, 6e, 6f, 8a, 8b, 8c, 8d, 8e, 8f is configured to receive
an end of a rigid or flexible tube which is to form a duct for electrical and/or optical conductors
guided to the junction box 1. Each of the sprouts 6a, 6b, 6¢, 6d, 6e, 6f, 8a, 8b, 8c, 8d, 8e, 8fis
also configured to accommodate an electrical or optical connector.

An outer diameter of the sprouts 6a, 6b, 6¢, 6d, 6e, 6f 8a, 8b, 8¢, 8d, 8e, 8f is
preferably selected to be 22 mm, corresponding to a usual thickness (height) of a lath 61a,
61b, 62 of a lath structure.

It is noted that the embodiment of the junction box 1 described above comprises three
first sprouts 6a, 6b, 6¢ and three opposite first sprouts 6d, 6e, 6f, as well as three second
sprouts 8a, 8b, 8¢ and three opposite second sprouts 8d, 8e, 8f. In other embodiments, at
least one of first sprouts 6b and 6e may be omitted. In still other embodiments, at least one of
second sprouts 8b and 8e may be omitted.

Referring to Figure 6, an extension ring 59 is shown to increase the height of the
junction box 1 in case a ceiling material would have a thickness such that the normal edge of
the junction box 1 delimiting the box opening 3 would not reach to the bottom side of the
ceiling material when applied to the second laths 62.

As explained above, a junction box, in particular for ceiling mounting, comprises a
bottom wall and a cylindrical side wall defining a central box axis, and a plurality of tubular
sprouts. First sprouts each have a central axis extending in a plane at right angles to the
central box axis. A set of first sprouts comprises two pairs of supporting first sprouts having
an outer circumferential surface defining straight contact lines parallel to the central axes of
the supporting first sprouts, which straight contact lines run tangentially to the side wall.

As required, detailed embodiments of the present invention are disclosed herein;
however, it is to be understood that the disclosed embodiments are merely exemplary of the
invention, which can be embodied in various forms. Therefore, specific structural and
functional details disclosed herein are not to be interpreted as limiting, but merely as a basis
for the claims and as a representative basis for teaching one skilled in the art to variously

employ the present invention in virtually any appropriately detailed structure. Further, the
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terms and phrases used herein are not intended to be limiting, but rather, to provide an
understandable description of the invention.

The terms "a" or "an", as used herein, are defined as one or more than one. The term
plurality, as used herein, is defined as two or more than two. The term another, as used
herein, is defined as at least a second or more. The terms including and/or having, as used
herein, are defined as comprising (i.e., open language, not excluding other elements or
steps). Any reference signs in the claims should not be construed as limiting the scope of the
claims or the invention.

The mere fact that certain measures are recited in mutually different dependent claims
does not indicate that a combination of these measures cannot be used to advantage.

The term coupled, as used herein, is defined as connected, although not necessarily

directly, and not necessarily mechanically.
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CONCLUSIES

1. Verbindingsdoos (1), in het bijzonder voor plafondmontage, waarbij de
verbindingsdoos een onderwand (2) en een cilindrische zijwand (4) die een centrale doosas
(5) definieert, en een veelheid van buisvormige tuiten (6a, 6b, 6¢, 6d, 6e, 6f, 8a, 8b, 8c, 8d,
8e, 8f) die zich elk uitstrekken vanaf een tuitopening in de zijwand (4), omvat, waarbij de
veelheid van tuiten een verzameling eerste tuiten (6a, 6b, 6¢c, 6d, 6e, 6f) omvat, waarbij elke
eerste tuit een centrale as (10) heeft die zich uitstrekt in een eerste vlak (11) loodrecht op de
centrale doosas (5), waarbij de verzameling eerste tuiten (6a, 6b, 6¢, 6d, 6e, 6f) een eerste
paar eerste steuntuiten (6a, 6d) omvat, waarbij een eerste steuntuit (6a) van het eerste paar
zich vanaf de zijwand (4) in één richting uitstrekt, en waarbij de andere eerste steuntuit (6d)
van het eerste paar zich vanaf de zijwand (4) in een tegengestelde richting uitstrekt, waarbij
het eerste paar eerste steuntuiten (6a, 6d) een buitenomtreksopperviak heeft dat een eerste
rechte contactlijn (6g) definieert die is geconfigureerd om de verbindingsdoos contact te
laten maken met een extern steunoppervlak, waarbij de eerste rechte contactlijn (6g) zich
parallel aan de centrale assen (10) van het paar eerste steuntuiten (6a, 6d) uitstrekt, en
waarbij de eerste rechte contactlijn (6g) tangentieel aan de zijwand (4) loopt,

met het kenmerk,

dat de verzameling eerste tuiten (6a, 6b, 6¢, 6d, 6e, 6f) een tweede paar eerste steuntuiten
(6¢c, 6f) omvat, waarbij een eerste steuntuit (6¢) van het tweede paar zich vanaf de zijwand
(4) in één richting uitstrekt, en waarbij de andere eerste steuntuit (6f) van het tweede paar
zich vanaf de zijwand (4) in een tegengestelde richting uitstrekt, waarbij het tweede paar
eerste steuntuiten (6¢, 6f) een buitenomtreksoppervlak heeft dat een tweede rechte
contactlijn (6h) definieert die is geconfigureerd om de verbindingsdoos contact te laten
maken met een extern steunoppervlak, waarbij de tweede rechte contactlijn (6h) zich
parallel aan de centrale assen (10) van het tweede paar eerste steuntuiten (6¢, 6f) uitstrekt,
en waarbij de tweede rechte contactlijn (6h) tangentieel aan de zijwand (4) loopt en parallel

aan de eerste rechte contactlijn (69) is.

2. Verbindingsdoos (1) volgens conclusie 1, waarbij de veelheid van tuiten verder een
verzameling tweede tuiten (8a, 8b, 8c, 8d, 8e, 8f) omvat die zich vanaf de zijwand (4)
uitstrekken, waarbij elke tweede tuit (8a, 8b, 8c, 8d, 8e, 8f) een centrale as (12) heeft die
zich uitstrekt in een tweede vlak (13) loodrecht op de centrale doosas (5), waarbij het eerste

vlak zich op een vooraf bepaalde afstand van het tweede vlak bevindt.

3. Verbindingsdoos (1) volgens conclusie 2, waarbij de verzameling tweede tuiten (8a,

8b, 8c, 8d, 8e, 8f) een eerste paar tweede steuntuiten (8a, 8d) omvat, waarbij een tweede
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steuntuit (8a) van het eerste paar zich vanaf de zijwand (4) in één richting uitstrekt, en
waarbij de andere tweede steuntuit (8d) van het eerste paar zich vanaf de zijwand (4) in een
tegengestelde richting uitstrekt, waarbij het eerste paar tweede steuntuiten (8a, 8d) een
buitenomtreksoppervlak heeft dat een derde rechte contactlijn (8g) definieert die is
geconfigureerd om de verbindingsdoos contact te laten maken met een extern
steunoppervlak, waarbij de derde rechte contactlijn (8g) zich parallel aan de centrale assen
(10) van het eerste paar tweede steuntuiten (8a, 8d) uitstrekt, waarbij de derde rechte

contactlijn (8g) tangentieel aan de zijwand (4) loopt.

4 Verbindingsdoos (1) volgens conclusie 3, waarbij de verzameling tweede tuiten (8a,
8b, 8c, 8d, 8e, 8f) een tweede paar tweede steuntuiten (8c, 8f) omvat, waarbij een tweede
steuntuit (8c) van het tweede paar zich vanaf de zijwand (4) in €én richting uitstrekt, en
waarbij de andere tweede steuntuit (8f) van het tweede paar zich vanaf de zijwand (4) in
een tegengestelde richting uitstrekt, waarbij het tweede paar tweede steuntuiten (8c, 8f) een
buitenomtreksopperviak heeft dat een vierde rechte contactlijn (8h) definieert die is
geconfigureerd om de verbindingsdoos contact te laten maken met een extern
steunoppervlak, waarbij de vierde rechte contactlijn (8h) zich parallel aan de centrale assen
(10) van het tweede paar tweede steuntuiten (8c, 8f) uitstrekt, en waarbij de vierde rechte
contactlijn (8h) tangentieel aan de zijwand (4) loopt en parallel aan de derde rechte

contactlijn (89g) is.

5. Verbindingsdoos (1) volgens een of meer van de conclusies 2-4, waarbij een eerste
afstand van het eerste vlak (11) naar de onderwand (2) kleiner is dan een tweede afstand

van het tweede vlak (13) naar de onderwand (2).

0. Verbindingsdoos (1) volgens een of meer van de conclusies 1-5, waarbij de
verzameling eerste tuiten (6a, 6b, 6¢, 6d, 6e, 6f) een eerste veelheid van eerste tuiten (6a,
6b, 6¢) omvat die zich parallel in een eerste richting uitstrekken, een tweede veelheid van
eerste tuiten (6d, 6e, 6f) die zich parallel tegengesteld aan genoemde eerste richting

uitstrekken.

7. Verbindingsdoos (1) volgens een of meer van de conclusies 2-6, waarbij de
verzameling tweede tuiten (8a, 8b, 8c, 8d, 8e, 8f) een eerste veelheid van tweede tuiten (8a,
8b, 8c) omvat die zich parallel in een tweede richting uitstrekken, en een tweede veelheid
van tweede tuiten (8d, 8e, 8f) die zich parallel tegengesteld aan genoemde tweede richting

uitstrekken.
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8. Verbindingsdoos (1) volgens conclusies 6 en 7, waarbij de eerste richting loodrecht

op de tweede richting staat.

9. Verbindingsdoos (1) volgens conclusie 6 of 7, waarbij de eerste veelheid en de

tweede veelheid ten minste twee, in het bijzonder drie zijn.

10. Verbindingsdoos (1) volgens een van de voorgaande conclusies, verder omvattende

een steunstructuur (55) die is verbonden met de zijwand.

11. Verbindingsdoos (1) volgens conclusie 10, waarbij de steunstructuur (55) zich

bevindt tussen twee aangrenzende tuiten.

12. Verbindingsdoos (1) volgens conclusie 10 of 11, waarbij de steunstructuur een
bevestigingsgebied (57) definieert voor een bevestigingsorgaan, zoals een schroef of een
spijker, waarbij het bevestigingsorgaan in het bevestigingsgebied (57) kan worden bevestigd
door wrijving en/of door vervorming van het bevestigingsgebied (57), en/of door in het

bevestigingsgebied (57) te snijden.

13. Verbindingsdoos (1) volgens conclusie 10, omvattende ten minste een lip (20, 22) die
zich uitstrekt vanaf de zijwand (4), waarbij de lip (20, 22) een opening (23) heeft, waarbij de
steunstructuur (55) zich bevindt op afstand van de lipopening (23) in een richting parallel

aan de centrale doosas (5).

14. Verbindingsdoos (1) volgens conclusie 13, waarbij de ten minste ene lip (20, 22) zich
uitstrekt vanaf de zijwand (4) nabij de onderwand (2), en de steunstructuur (55) zich bevindt
tussen twee aangrenzende tweede tuiten (8a, 8b, 8c, 8d, 8e, 8f), waarbij de steunstructuur

(55) een bevestigingsgebied (57) voor een bevestigingsorgaan definieert.

15. Verbindingsdoos (1) volgens conclusie 13, verder omvattende een doosopening (3)
aan een rand van de zijwand (4) die van de onderwand (2) af is gekeerd, waarbij de ten
minste ene lip (40) zich uitstrekt vanaf de zijwand (4) nabij de doosopening (3), en de
steunstructuur (55) zich bevindt tussen twee aangrenzende eerste tuiten (6a, 6b, 6¢, 6d, 6e,
6f), waarbij de steunstructuur (55) een bevestigingsgebied (57) voor een bevestigingsorgaan

definieert.
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Box No. | Basis of this opinion

. This opinion has been established on the basis of the latest set of claims filed before the start of the search.

. With regard to any nucleotide and/or amino acid sequence disclosed in the application and necessary to the
claimed invention, this opinion has been established on the basis of:

a. type of material:
O asequence listing
O table(s) related to the sequence listing
b. format of material:
O on paper
O in electronic form
c. time of filingfurnishing:
O contained in the application as filed.
O filed together with the application in electronic form.

O furnished subsequently for the purposes of search.

. O In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional
copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

. Additional comments:

Box No.V  Reasoned statement with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

. Statement

Novelty Yes: Claims 1-11
No: Claims

Inventive step Yes: Claims 8-11
No: Claims 1-7

fndustrial applicability Yes: Claims 1-11

No: Claims

. Citations and explanations

see separate sheet
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Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Reference is made to the following documents:

D1 DE 42 22 282 A1 (SIEMENS AG [DE]) 13 januari 1994
(1994-01-13)

D2 NL 35765 C

D3 - FR2425 164 A1 (BADOUX DANIEL [FR]) 30 november 1979
(1979-11-30)

D4 DE 452 400 C (ANTHOON HENDERIK COUZY) 10 november
1927 (1927-11-10)

1 The present application does not meet the criteria of patentability, because
the subject-matter of claim 1 does not involve an inventive step.

1.1 D1 may be regarded as being the prior art closest to the subject-matter of
claim 1, and discloses a "Verbindingsdoos, in het bijzonder voor
plafondmontage, waarbij de verbindingsdoos een onderwand en een
cilindrische zijwand (1) die een centrale doosas definieert, en een veelheid
van buisvormige tuiten (10) die zich elk uitstrekken vanaf een tuitopening in de
zijwand (1), omvat, waarbij de veelheid van tuiten een verzameling eerste
tuiten (10) omvat, waarbij elke eerste tuit een centrale as heeft die zich
uitstrekt in een eerste vlak loodrecht op de centrale doosas waarbij de waarbij
een eerste tuit (10) van een paar zich vanaf de zijwand (1) in één richting
uitstrekt, en waarbij de andere tuit (10) van een paar zich vanaf de zijwand (1)
in een tegengestelde richting uitstrekt, waarbij het paar tuiten (10) een
buitenomtreksoppervlak heeft dat een rechte contactlijn definieert die is
geconfigureerd om de verbindingsdoos contact te laten maken met een extern
steunopperviak, waarbij de rechte contactlijn zich parallel aan de centrale
assen van het paar tuiten (10) uitstrekt, waarbij de rechte contactlijn
tangentieel aan de zijwand (1) loopt (figure 2)".

1.2 The subject-matter of claim 1 therefore differs from this known junction box in
that " de verzameling eerste tuiten ten minste een paar eerste steuntuiten
omvat".

Form NL237-3 (separate sheet) (July 2006} (sheet 1)
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1.4

The problem to be solved by the present invention may therefore be regarded
as how to make a ceiling junction box more suited for a greater number of
cables in different directions.

The solution proposed in claim 1 of the present application cannot be
considered as involving an inventive step for the following reasons: making a
junction box with a plurality of parallel supporting spouts (= "steuntuiten")
solves the problem as posed. However this is well known in the prior art e.g.
in D2.

Dependent claims 2-7 do not contain any features which, in combination with
the features of any claim to which they refer, meet the requirements of
inventive step, see D1-D4.

Re ltem VIll

Certain observations on the application

Independent claim 1 is not in the two-part form, which in the present case
would be appropriate, with those features known in combination from the prior
art being placed in the preamble and the remaining features being included in
the characterising part.
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