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@ A work piece for a frame structure, a frame structure made of such a work piece and a method of

producing such a frame structure.

@ A work piece (1) for a frame structure (29) for en
electrical light fitting, designed to be recessed into a
ceiling or wall opening, consists of a planar metal
strip having mitre cuts (10,11), which are located at
the ends of said strip and are mirror-symmetrically
disposed in relation fo each other. In accordance
with the invention fransversal end surfaces (12,13)
are located in connection with said mitre cuts at the
ends (2,3) of the strip, the one of said end surfaces
(12) being provided with an axially porjecting lock
tongue (14) and the other of them (13) in close
connection with an oblong hole (16), designed fo
receive the lock tongue. Also, the metal strip accord-
ing fo the invention is along its length provided with

Fig. 1

mirror-symmetrically disposed mitre cut pairs (10,
11", in connection with which transversal end sur-
faces (12',13") are arranged, which are joined fo
each other by means of bridge portions, which form
lock devices (23). Each lock device consists of a
tongue (14") and a fork portion (19), which extends
from the tongue and which , when the strip is folded
about the symmetry plane, which extends through
each mifre cut pair, is folded and is brought to abut
on the outer side of one of the inner frame sides
(30). The invention also relates to a frame structure,
manufactured from such a work piece as well as a
method to manufacture such a frame structure.
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The present invention relates to a frame struc-
ture work piece and a frame structure which is
manufactured therefrom as well as a method of
manufacturing such a frame structure according to
the preamble of main claim 1 and the first patent
claims of said category respectively.

Such frame structures are used e.g. in connec-
tion with electrical light fittings, which are often
designed to be recessed in a ceiling or wall open-
ing.

Frame structure work pieces are already known
and also frame structures, in which principally mitre
cuts have been provided in the work pieces, which
then are folded to the required shape and soldered
or welded together in order to obtain a shape
permanent frame.

All additional working moments such as weld-
ing, soldering, possibly aftertreatment etc. are of
course regarded as being a substantial drawback,
which prolongs the production time considerably
and makes the products more expensive. Also, it
may be difficult and expensive to obtain the ma-
chines necessary for such additional working mo-
ments or at least certain moments may actually
have to be carried out manually, which of course is
objectionable. It is also objectionable to make pro-
ducts, which comprise several loose parts, the sep-
arate handling resulting in additional problems and
costs. Finally, the finished product often is not
sufficiently precise due to the joining, which cannot
be done with the required accuracy.

The object of the present invention is to sim-
plify and improve the above-mentioned already
known categories in such a way, that solely one
work piece is used and that such a work piece can
be produced in only one work operation and that
the shaping can be done fo obtain a shape perma-
nent frame structure in a simple and reliable way.

This object is attained according to the inven-
tion by designing a work piece, of the type de-
scribed in the introduction, mainly as is set forth in
the characterizing clause of patent claim 1 and by
constructing said frame structure as is set forth in
the first patent claim relating to the frame structure
respectively, as well as the first patent claim relat-
ing to said method respectively.

Additional characterizing features and advan-
tages of the present invention are set forth in the
following description, reference being made to the
enclosed drawings, which show a not limiting ex-
emplifying embodiment and in which:

Fig. 1 is a plan view of a work piece for a frame

structure according to the invention;

Fig. 2 is a magnification of a detail of the work

piece shown in Fig. 1; and

Figs. 3-7 show in successive order a conversion

of a work piece portion according to Fig. 2 into a
prospective corner area in a finished frame

10

15

20

25

30

35

40

45

50

55

structure according to the invention.

In the enclosed drawings a complete work
piece according to the present invention is shown,
which is designed to be shaped into a frame struc-
ture 29 according to the invention. The term "frame
structure” refers in this context not only to a frame
in the ordinary sense but also to any box-shaped
or case-shaped construction, which can be triangu-
lar, rectangular, pentagonal, hexagonal etc. The
work piece is made of a metal and/or a plastic
material,cardboard or the like. It may be completely
surface-finished, before it is converted into a frame
structure and/or after such a conversion.

The work piece suitably principally is a flat
strip plate, which can be fed from a strip reel and
be cut to the required length. Simultaneously with,
before or after the cutting-off the work piece is die-
cut or punched in the way shown in the drawings
or in a similar way. Ends 2 and 3 are thereby
formed in their entirety, in the areas, where there,
starting from longitudinal edge 4, primarily is a
transversal shorter end surface 5 and 6 respec-
tively. End surface 5 suitably is provided with an
indent 7, which is open in the axial direction,
whereas end surface 6 suitably is provided with a
projection 8, which is to dovetail in said indent. In
this way the indent and the projection can, when
later a frame structure will be formed, be intro-
duced into each other and secure each other
against mutual displacements, crosswise in the
plane.

Starting at said end surfaces 5 and 6, the
length of which corresponds to the width or height
of a required rim 9, there are obliquely backwardly
directed mitre cuts 10 and 11 respectively, which
extend so far across the width of the work piece, as
corresponds to the width of a required frame plane
side 21. Then terminating transversal end surfaces
12 and 13 respectively are in their turn formed, the
width of which corresponds to the width or the
height of an interior frame side or interior rim 30.
From end surface 12 a lock tongue 14 extends in
the axial direction, in the shoulder area of which
there suitably is a e.g. friangular opening 15, one
side of which is in line with the respective end
surface 12 and which is designed to facilitate and
secure a precise bending roughly about said end
surface with an angle of e.g. 180° or 90°, when the
tongue has been introduced through an oblong
hole 16, parallel to the other end surface 13, at a
distance of e.g. a few millimeters from the last-
mentioned end surface on the work piece. The
adjacent mitre cut can in this case end somewhat
inside the end surface substantially in line with said
oblong hole 16 and form a small recess 17, which
maybe is an advantage during the following bend-
ing together of the work piece to a frame structure.
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Mitre cuts 10 and 11 exist, but with designa-
tions 10" and 11' respectively also within the work
piece, provided in an analogous way and distrib-
uted along the work piece, where the respective
frame edge is to terminate and a new one is 1o
start. However, in these cases the cuts coincide
and form jointly a 90° angle, if a rectangular frame
is to be made. From the point where the two cuts
meet each other, a folding notch suitably extends
e.g. in the form of a weak punching line or groov-
ing 18 straight outwards to the adjacent longitudinal
edge.

The two end surfaces are also provided in this
case as a continuation of the last-mentioned mitre
cut and designated 12' and 13'. Tongues 14,
which correspond to tongue 14, are provided in this
case, but they extend in the opposite direction and
can have a rectangular opening 15', the one side of
which is in line with the respective end surface.
These tongues change then immediately before a
projected continuation of folding notch 18 into a
lock fork 19, the ends of which, which are turned
away from the tongue, end in the work piece ma-
terial on the opposite side, where however there
may be indent-shaped folding notches 20,21, the
one side of which coincides with the respective end
surfaces. These two notches may be open in a
transversal direction away from the folding notches.
The end surface section between the two fork ends
can be provided with a projection 22, which is
directed towards the fork web area and designed
to, when the now described lock devices, des-
ignated 23 in their entirety, are folded, be intro-
duced into the matching opening 15' and to in this
way prevent relative movements of the inner frame
sides. The two fork ends can adjacent the two fork
webs be provided with folding notches 24 of a type
described above. These folding notches are in line
with the respective folding notch 18. Finally, that
end surface, which supports tongue 14' at the
second longitudinal edge 25, can be provided with
a nibshaped projection 26, designed to be intro-
duced into the upper indent of said indents 20,21,
when the work piece is folded to obtain a frame,
and in this way to contribute to a prevention of the
relative movements of the inner frame sides.

Fig. 3-7 show several folding processes for the
continuous work piece in order to obtain a finished
closed frame. Initially an outer rim 9 is folded about
a folding notch 27, which possibly can be solely
imaginary; i.e. a tool or a machine will entirely
accomplish a folding or bending about and along a
certain line. The outer rim can project from the
planar main frame side in any required angle, but
the angle usually is 90°. A line 28, which separates
the main frame side from the inner frame side, may
also be imiginary or constitute a folding notch. In
Fig. 4 it is shown,that the inner frame sides on both
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sides of a lock device also have been formed,
which also can be done simultaneously with the
forming of the outer frame rim and before or after
respectively. In Fig. 5 the folding of the lock device
proceeds up to a lock, all of the described and
shown folding notches being used and the lock
device being pushed outwards and simultaneously
a folding taking place about the outer fork ends, the
fork shoulder ends, the tongue shoulder and folding
notch 18. It is shown in Fig. 6, that the tongue with
the fork web on one of its sides and the fork legs
on its other side increasingly are brought together
from an angle of 180° to 0° the tongue however
during the phase between Figs. 5 och 6 being
swung back to roughly its original position in the
same plane as the adjacent inner frame side. When
the two lock portions lie close to each other, the
projection has been infroduced into the opening in
the tongue shoulder and simultaneously the rest of
the described lockings have been carried out.

It is shown in Fig. 7, that the closed lock then
is swung away in order fo lie close to the outer
side of the inner rim section, which is possible
thanks to the fork ends. In this case possibly a
welding, a soldering or gluing can be carried out,
the lock and said inner frame side thus constituting
a compact unit, in case this is required. In the lock,
which has been folded back, tongue 14' has been
introduced into the space between the fork legs,
particularly within the area close to the corner, a
less bulky joint in this way being obtained.

The invention is not limited to the exemplifying
embodiments described above and shown in the
drawing but may be modified and supplemented in
an arbitrary fashion within the scope of the inven-
tive idea and the following patent claims. Thus, the
inner frame sides may be substantially wider and
be provided with a plurality of locks of the type
described above. In exireme cases the planar main
frame sides and the outer rim or solely the latter
respectively may be excluded. Almost arbitrary an-
gle variations are feasible.

Claims

1. A work piece (1) for a frame structure (29),
particularly for an electrical light fitting to be
inserted into an opening in a ceiling or wall,
which work piece consists of a planar strip,
preferably made of metal and provided with
punchings, is designed to be folded to a dura-
bly shaped frame, is continuous and is pro-
vided with mitre cuts (10, 11) at its ends and
with mitre cuts (10', 11") disposed therein-
between in a mirror-symmetrical fashion along
the length of the work piece and at a distance
from each other, which corresponds to the
length of a frame side, which mitre cuts are
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adjacent to end surfaces (12',13"), which are
connectable to each other via locking means
(23) comprising a tongue (14'), which ema-
nates from the one end surface (13') and is
designed to be folded aside in locking position
into abutment to a frame side (30), character-
ized in that even said locking means is de-
signed continuous to form a bridge with said
tongue (14') merging into the other end surface
(12") in the shape of a fork (19), the transition
into which fork shape suitably commences
slightly before the plane of symmetry of said
internal mitre cuts (10',11"), said tongue (14')
being provided to engage, in the said locking
position, between the legs of said fork (19),
particularly in the region of a frame corner, 1o
render a less bulky joint.

A work piece according to claim 1, character-
ized in that the work piece (1) is provided
with ends (2,3) comprising transversal short
end surfaces (5 and 6, respectively) emanating
from the one longitudinal edge (4) of the strip,
one of which short end surfaces (5) being
provided with an indent (7), which is open in
an axial direction, whereas the other of which
end surfaces (6) being provided with a projec-
tion (8), which fits into said indent and is
designed, when the frame structure is formed
later on, to be introduced into said indent and
to secure the so obtained joining within this
region against relative displacements in trans-
versal directions within the plane of the frame
side in question.

A work piece according to claim 2, character-
ized in that, emanating from said end sur-
faces (5,6), the length of which corresponds fo
the width or height of an outer rim (9), there
are provided obliquely backwardly directed
mitre cuts (10 and 11, respectively), which
extend so far across the width of the work
piece, which corresponds to the width of a
frame plane side (31) which is to be formed,
and which cuts connect to transversal end sur-
faces (12 and 13, respecitively), the width of
which latter corresponds to the width or height
of an inner frame side or inner rim (30), from
one of said end surfaces (12) a lock tongue
(14) extends in axial direction, in the base
region of which tongue there is suitably a
triangular opening (15), one side of which is in
line with the respective end surface (12), which
opening is designed to facilitate and secure a
precise folding roughly about said end surface
with e.g. 180° or 90° after said tongue having
been pushed through an oblong hole (16),
which extends in parallel with the other end
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surface (13) at a distance of e.g. a few millime-
ters from the last-mentioned end surface of the
work piece, and in that the adjacent mitre cut
(11) suitably ends somewhat inside the respec-
tive end surface (13), roughly in line with said
oblong hole (16) and forms a minor recess
(17).

A work piece according to any of claims 1 - 3,
characterized in that the base region of said
interior tongues (14') comprises a suitably rec-
tangular opening (15'), one side of which ex-
tends in line with said one end surface (13).

A work piece according to any of claims 1 - 4,
characterized in that the leg ends of said fork
(19) which are turned away from said tongue
(14") within the region of transition into the strip
material on the other side (12') are laterally
limited by indent-shaped folding indications
(20,21), one side of which coincides with the
respective end surface (12').

A work piece according to claim 5, character-
ized in that said folding indications suitably
are open in lateral direction away from said
mitre cuts (10',11"), that the part of the end
surfaces (12',13") between a pair of fork legs
preferably is provided with a projection (22)
facing the fork web and intended, when folding
said locking means (23) to an effective lock, to
enter into an associated tongue opening (15')
to prevent relative movements of the inner
sides of the frame, and that the fork leg ends
adjacent the fork web preferably are provided
with folding indications (24), which are in line
with one possible folding indication (18) in said
symmetry plane, and that the end surface
(13"), which supports the tongue (14'), at the
other longitudinal edge (25) of the work piece
suitably is provided with a nib-like projection
(26) designed to be introduced into the upper
one of said indents (20, 21), when the work
piece is folded to a frame, in order to prevent
relative movements between the inner frame
sides.

A frame structure (29) made of a work piece
(1) according to any of claims 1 - 6, which
frame structure particularly is intended for an
electrical light fitting to be inserted into an
opening in a ceiling or wall, said work piece
comprising at its ends mitre cuts (10,11) and
consisting of a continuous planar strip prefer-
ably made of metal and provided with pun-
chings and folded to a durably shaped frame
and furthermore with mitre cuts (10',11') be-
tween said ends in a mirror-symmetrical fash-
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ion along the length of the work piece at dis-
tances corresponding to the length of a frame
side, which mitre cuts (10',11") are adjacent to
end surfaces (12',13'), which are connected to
each other via locking means (23) comprising
a tongue (14'), which emanates from the one
end surface (13") and is folded aside into abut-
ment to a frame side (30), characterized in
that even said locking means (23) is designed
continuous to form a bridge with said tongue
(14") merging into the other end surface (12")
in the shape of a fork (19), the transition into
which fork shape suitably commences slightly
before the plane of symmetry of said internal
mitre cuts (10',11"), said tongue (14') engaging,
in the folded-aside locking position, between
the legs of said fork (19), particularly in the
region of a frame corner, to render a less bulky
joint.

A method of producing a frame structure (29)
according to claim 7 by means of a work piece
(1) according to any of claims 1 - 6, as work
piece being used a continuous planar strip,
preferably made of metal, which strip is pro-
vided with punchings, i.a. mitre cuts (10,11) at
its ends and mitre cuts (10',11") disposed
thereinbetween in a mirror-symmetrical fashion
along the length of the work piece and at
distances from each other corresponding to
the length of a frame side, which latter mitre
cuts are adjacent to end surfaces (12',13"),
which are connected to each other via a
tongue (14"), which emanates from the one end
surface (13') and is folded aside in locking
position into abutment to a frame side (30),
while the work piece is folded to a durably
shaped frame, characterized in that said
punchings are carried out leaving said locking
means (23) continuous in longitudinal direction
of said strip to form a bridge with said tongue
(14") merging into the other end surface (12")
in the shape of a fork (19), the transition into
which fork shape suitably commences slightly
before the plane of symmetry of said internal
mitre cuts (10',11"), that said work piece ini-
tially is folded to form an outer rim (9) about a
folding indication (27), which possibly may be
solely imaginary, in case such an outer rim is
to be formed, possibly simultaneously with,
before or after the folding of an inner frame
side or inner rim (30), which is connected to
the main frame side (31), about a separation
line (28), which may be imaginary or existing
as a folding indication, that subsequently the
locking means (23) is folded to a lock with use
of possibly existing folding indications, and the
lockind means is pushed outwards with si-

10

15

20

25

30

35

40

45

50

55

multaneous folding about the outer fork ends,
the fork shoulder ends, the tongue base and a
transversal line (18) in a possible outer rim
work piece portion, the tongue with its fork web
on the one side and the fork legs on the other
side being increasingly brought together from
an angle of 180° to 0° and the tongue during
a later phase being swung back to roughly its
original extension in the same plane as an
adjacent inner frame side, and, when the two
so formed locking means portions abut each
other, a projection (22) being introduced into
an opening (15") in the tongue base and si-
multaneously also possibly additional lockings
being performed, subsequent to which the
closed locking means is swung aside to abut
the outer side of the inner rim section, which is
coherent with the fork ends, while the tongue
(14') is caused to enter into the space between
the fork legs, particularly within the region of a
frame corner, whereupon any possible welding,
soldering or gluing is carried out.
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