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(54) PLANK TYPE FLOORING AND A PROFILE PLANK FOR SUCH FLOORING

(57)  Disclosed is a plank type flooring (1) comprising
a plurality of profile planks (20), each profile plank (20)
being composed of a bent sheet metal, with a first sheet
metal part (30) constituting an upper plane and having
first perforations (33), a second sheet metal part (40), a
third sheet metal part (50), and a fourth sheet metal part
constituting a lower plane and having second perfora-
tions (63). The plurality of profile planks (20) are posi-
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tioned adjacent to each other so that the second sheet
metal part (40) and the third sheet metal part (50) of ad-
jacent planks (20) are positioned adjacent to each other,
and by that the next plank (20) bears against a former
plank (20), such as the first sheet metal part (30) and the
fourth sheet metal part (60) of adjacent planks (20) con-
stituting a double sheet metal layer.
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Description
Technical field

[0001] The invention considers a plank type flooring
and a profile plank for the plank type flooring. The profile
plank is a sheet metal profile grating for use when small
up to large span widths must be bridged. The invention
particularly relates to a special field as non-flammable
sheet metal profile planking for use as flame-retardant
floor, suitable for example as a transformer tray cover,
with high level of slip resistance but permeable for oil and
other liquids and with flame-retardant characteristics.

Background art

[0002] Itiswell known to use profile planking as flooring
for example at different types of industrial flooring, mez-
zanine floor structures, gang-ways, etc. Plank type floor-
ing normally cross spans up to 2 meters, but larger span
is possible. Known profile planks for plank type flooring
is designed more or less with an upside-down U-form,
with an upper plane used as a walking surface, normally
with a width of 200-300 mm but also up to 500 mm, and
two branches protruding perpendicularly downwards rel-
ative the upper plane. The two branches normally end
with a short angled branch-end, protruding perpendicu-
larly from the respective branch either both inwards or
both in the same direction, for example pointing right,
seen in the position of use of the plank. This is both to
achieve a greater strength of the branch and also a
smooth contact surface for the substrate. The plank type
flooring is built up by placing such profile planks side-by-
side, adjacent to each other for forming a complete floor-
ing. When the design of the branches is with the angled
short end pointing in the same direction, for example the
right direction, the branches normally have a slightly dif-
ferent height. This is to provide a continuous and stronger
flooring by placing of for example the left shank of the
next plank on top of the short end of the right branch of
the former/already positioned plank. In that way the plank
type flooring is kept together, and loads are spread over
the surface in a better way compared to individual profile
planks.

[0003] Anordinary planktype flooring has a perforation
with a hole pattern and design of the holes to cope with
ordinary issues like providing a non-slippery surface and
a perforation which allows a light plank without being too
easy to look through, since many people feeling uncom-
fortable too see through the floor, especially high above
the ground. The non-slippery surface normally is taken
care of by making the perforation in such a way that a
certain degree of the holes is punched from the underside
of the upper plane of the plank, in a way to create an
upwardly directed collar around the hole. The number of
holes with this design, the height and design of the collar
etc. is proven as well as the perforation pattern, to get
the wanted anti-slip function. The rest of the holes nor-
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mally is punched without a collar or a downwardly pro-
truding collar. It is also to be mentioned that plank type
flooring also may have planks without perforations.
[0004] A special field of use for plank type flooring is
as flame-retardant plank type flooring for example at
transformer trays. Since transformers are filled with a lot
of mineral oil, there is a need to take care of leaking oil
atany time and especially if a fire starts in the transformer
station, and therefore a transformer tray of concrete must
be positioned under the transformer according to stand-
ards. To allow service of the transformer, a plank type
flooring is used as a walking surface on top of the tray.
At a critical stage during a transformer fire almost all oil
is released from the system and an explosion-like fire
happens due to burning oil flowing out all over the plank
type flooring. Using a plank type flooring with a perfora-
tion is positive compared to a solid flooring, because the
burning oil may flow through the flooring and down into
the tray. Since the oxygen in the tray is consumed, the
fire stops after a while. But according to standards, the
time from the oil "explosion" to that the fire stops, must
be short, preferably under 10 seconds to cope with the
highest standard.

[0005] There are only a few known special plank type
floorings designed to be flame-retardant, i.e. with a prov-
en design to cope with burning oil and other flammable
fluids like petrol and the like. One known solution is de-
signed with a normal profile, with an upper plane and two
branches with short angled branch-ends, protruding per-
pendicularly from the respective branch in the same di-
rection, for forming a continuous flooring while positioned
side-by-side. This solution has a proven perforation at
the upper plane to evacuate burning mineral oil and stop
the fire in a transformer tray in about 10 seconds accord-
ing totests for this standard. A certain degree of the round
holes has a small diameter and have the anti-slip design
with upwardly directed collar, while the rest of the holes
have greater diameter and adownwardly directed collars.
[0006] The known solution presented above is good,
but not good enough so there is a need of reducing the
time for stopping the fire, to get an even safer solution
compared to prior art, and with a top level safety.

Summary of the invention

[0007] Itis anobjectof the invention to address at least
some of the problems and issues outlined above. It is
possible to achieve these objects and others by a new
type of plank type flooring with a profile plank as defined
in the attached independent claims.

[0008] According to an aspect of the invention, a plank
type flooring is disclosed. The plank type flooring com-
prises a plurality of profile planks, and each profile plank
is composed of a bent sheet metal and has a length, a
height and a width. Each plank comprises a first sheet
metal part which constitutes an upper plane, and which
has a length and about half the width of the plank. The
first sheet metal part further comprises first perforations.
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The profile plank further comprises a second sheet metal
part, which extends from a first longside of the first sheet
metal part, substantially perpendicular to the same, and
extending a first distance, substantially corresponding to
the height of the profile plank. The profile plank further
comprises a third sheet metal part, which extends from
a second longside of the first sheet metal part, opposite
the first longside and substantially perpendicular to the
first sheet metal part. The third sheet metal part extends
a second distance, substantially corresponding to the
height of the profile plank. The profile plank further com-
prises a fourth sheet metal part, which extends from a
longside of the third sheet metal part, distal from of the
first sheet metal part, and extends away from the second
sheet metal part. The fourth sheet metal part has the
length and half the width of the profile plank and the fourth
sheet metal part comprises second perforations. The
plank type flooring is constituted by that the plurality of
profile planks are positioned adjacent to each other so
that the second sheet metal part and the third sheet metal
part of adjacent planks are positioned adjacent to each
other. In that way the next plank bears against a former
plank, such as the first sheet metal part and the fourth
sheet metal part of adjacent planks constitutes a double
sheet metal layer.

[0009] The double sheet metal layer and the planks
forms a "cell" with a limited amount of oxygen, and the
double sheet metal layer has the effect that during a fire,
in for example mineral oil (transformer application), burn-
ing fluid penetrates the first perforation of the first sheet
metal partand enters the "cells" of the double sheet metal
layer. Burning fluid (oil) between the upper and lower
planes consumes the oxygen in the double plane layer
and the fire quickly stops due to lack of oxygen. The vol-
ume between the upper and lower plane is as said a cell
with a limited amount of oxygen, and the double layer
principle acts in the same way as covering the fire with
a lid, which is very effective to stop the fire. Another as-
pectis thatin prior art flame-retardant plank type flooring,
there is an "end-leakage" which provides oxygen to the
transformer tray during a fire. The end-leakage occurs in
the ends of respective profile plank, between the upper
plane and the substrate (concrete wall of the transformer
tray). Therefore, in prior art solutions, one must accept
this fact which lengthens the time for stopping the fire or
seal the ends of each profile plank alternatively provide
a separate sealing along the entire edge of the plank type
flooring, which adds manufacturing complexity and cost
to the product. In the present invention, this problem is
not at hand since the double layer principle, the upper
plane together with the lower plane, takes care of the
problem by that the lower plane seals against the sub-
strate (concrete wall of the transformer tray) and by that
prevents oxygen to enter the tray. Thus, double sheet
metal layer reduces the risk of an under-ventilated fire,
as the air has difficulties to move in the cells. Tests with
the new and inventive solution shows that the time from
burning oil flows out over the flame-retardant plank type
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flooring to that the fire stops is around 3 seconds, which
is less than half the time compared to the best prior art
solutions. To summarize, flames arise when accessing
oxygen and the double sheet metal layer create cells
where oxygen is consumed more quickly than the total
volume of oxygen present in the transformer tray.
[0010] According to an embodiment, the first perfora-
tions of the first sheet metal part is arranged to release
more fluid per unit of area and per unit of time compared
to the second perforations of the fourth sheet metal part.
By such an arrangement, the burning fluid quickly pen-
etrates the first perforation of the first sheet metal part
due to the adopted perforation in terms of relation be-
tween the fluid characteristics and perforation degree/di-
mensions, and because of that the second perforation of
the lower plane, that is the fourth sheet metal part, has
characteristics which releases less fluid per unit of area
and time, the oil stays in the double layer for some time
and the oxygen is consumed quickly. Thereby the "lid" is
created by the non-burning oil, and the fire stops quickly.
[0011] According to an embodiment, the first perfora-
tions of first sheet metal part has an opening degree
which is greater than the opening degree of the second
perforations of the fourth sheet metal part. The perfora-
tions thereby differ in terms of the open hole area to re-
lease the fluid quicker through the first sheet metal part
compared to the fourth sheet metal part.

[0012] According to an embodiment, the first sheet
metal part comprises slip-protection means by upwardly
projecting collars around a determined number of holes
of the first perforations.

[0013] According to an embodiment, the first perfora-
tions of the first sheet metal part comprises first round
holes and the second perforations of the fourth sheet
metal part comprises second round holes, wherein the
firstround holes ofthe firstsheet metal parthave a greater
diameter than the second round holes of the fourth sheet
metal part. The perforations thereby differ in terms of the
size of the holes to release the fluid quicker through the
first sheet metal part compared to the fourth sheet metal
part

[0014] According to an embodiment, the second sheet
metal part comprises an angled end extending from a
longside of the second sheet metal part, distal from the
first sheet metal part and extending in direction towards
the third sheet metal part. By this angled end, a more
robust profile plank is achieved as well as a good contact
between the profile planks when positioned in the plank
type flooring.

[0015] According to an embodiment, the fourth sheet
metal part comprises an angled end extending from a
longside of the fourth sheet metal part, distal from the
third sheet metal part and substantially perpendicular to
the fourth sheet metal part. By this angled end, a more
robust profile plank is achieved.

[0016] According to another aspect of the invention, a
profile plank for use at a plank type flooring as described
above, is disclosed. The profile plank is composed of a
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bent sheet metal and has a length, a height and a width.
The profile plank comprises a first sheet metal part which
constitutes an upper plane, and which has a length and
about half the width of the plank. The first sheet metal
part further comprises first perforations. The profile plank
further comprises a second sheet metal part, which ex-
tends from a first longside of the first sheet metal part,
substantially perpendicular to the first sheet metal part,
and extending a first distance, substantially correspond-
ing to the height of the profile plank. The profile plank
further comprises a third sheet metal part, which extends
from a second longside of the first sheet metal part, op-
posite the first longside and substantially perpendicular
to the first sheet metal part. The third sheet metal part
extends a second distance, substantially corresponding
to the height of the profile plank. The profile plank further
comprises a fourth sheet metal part, which extends from
a longside of the third sheet metal part, distal from of the
first sheet metal part, and extends away from the second
sheet metal part. The fourth sheet metal part has the
length and half the width of the profile plank and the fourth
sheet metal part comprises second perforations.

[0017] According to an embodiment, the first perfora-
tions of the first sheet metal part is arranged to release
more fluid per unit of area and per unit of time compared
to the second perforations of the fourth sheet metal part.
The advantanges compared to prior art are explained
above.

[0018] According to an embodiment, the first perfora-
tions of first sheet metal part has an opening degree
which is greater than the opening degree of the second
perforations of the fourth sheet metal part.

[0019] According to an embodiment, the first sheet
metal part comprises slip-protection means by upwardly
projecting collars around a determined number of holes
of the first perforations.

[0020] According to an embodiment, the first perfora-
tions of the first sheet metal part comprises first round
holes and the second perforations of the fourth sheet
metal part comprises second round holes, wherein the
firstround holes of the first sheet metal parthave a greater
diameter than the second round holes of the fourth sheet
metal part.

[0021] According to an embodiment, the second sheet
metal part comprises an angled end extending from a
longside of the second sheet metal part, distal from the
first sheet metal part and extending in direction towards
the third sheet metal part.

[0022] According to an embodiment, the fourth sheet
metal part comprises an angled end extending from a
longside of the fourth sheet metal part, distal from the
third sheet metal part and substantially perpendicular to
the fourth sheet metal part.

[0023] The profile plankis also more production friend-
ly compared to prior art solutions since the inventive pro-
file plank is made of sheet metal in the form of format
sized sheet metal, which is produced in a punching and
shearing machine line followed by an edging press. Prior
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art solutions are produced from a sheet metal coil in a
punching and roller bending machine line, followed by a
cutting operation, which is not effective while producing
this type of product, especially if different perforations is
to be used as according to the invention.

[0024] According to a third aspect of the invention, a
plank type flooring with an alternative designis disclosed.
The plank type flooring comprises a plurality of profile
planks, each composed of a bent sheet metal, with a
length, a height and a total width of about half the plank
described above. Each profile plank comprises a first
sheet metal part which constitutes an upper plane with
length and a width, and with first perforations. Further,
the profile plank comprises a second sheet metal part,
which extends from a first longside of the first sheet metal
part, substantially perpendicular to the first sheet metal
part and extending a first distance substantially corre-
sponding to the height of the profile plank. Further, the
profile plank comprises a third sheet metal part, which
extends from a second longside of the first sheet metal
part, opposite the first longside and substantially perpen-
dicular to the same and extending a second distance
substantially corresponding to the height of the profile
plank. The plank type flooring further comprises a lower
plane composed of a plane sheet metal having the length
and a width corresponding to a predetermined number
of profile planks to fit a total width or a number of profile
planks. The lower plane comprises second perforations.
The plurality of profile planks is positioned on top of the
lower plane adjacent to each other so that the second
sheetmetal partand the third sheet metal part of adjacent
planks are positioned adjacent to each other, and by that
the profile planks bears against the lower plane, such as
the first sheet metal part of the planks and the lower plane
constitutes a double sheet metal layer. The first and sec-
ond perforations may be varied in the ways described
above in relation to the earlier presented embodiments.
Such an alternative arrangement fulfils the inventive
scope of the invention - to provide a double sheet metal
layer, acting as a lid during a fire.

[0025] According to a fourth aspect of the invention, a
plank type flooring with an alternative designis disclosed.
The plank type flooring comprises an upper plane and a
lower plane, wherein the upper plane comprises first per-
forations and the lower plane comprises second perfo-
rations. The upper plane is positioned above the lower
plane and the planes are separated with a spacer, such
as the upper plane and the lower plane constitutes a dou-
ble sheet metal layer. The first and second perforations
may be varied in the ways described above in relation to
the earlier presented embodiments. Such an alternative
arrangement fulfils the inventive scope of the invention -
to provide a double sheet metal layer, acting as a lid
during a fire.

[0026] Further possible features and benefits of this
solution will become apparent from the detailed descrip-
tion below.
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Brief description of drawings

[0027] The solutionwillnow be described in more detail
by means of exemplary embodiments and with reference
to the accompanying drawings, in which:

Fig. 1a is showing a perspective view of a profile
plank according to the invention.

Fig. 1b is showing a side view of the profile plank of
Fig. 1a.

Fig. 2a is showing a perspective view of a plurality
of profile planks according to the invention, forming
a plank type flooring according to the invention.

Fig. 2b is showing a side view of the plank type floor-
ing of Fig. 2a.

Fig. 3a is showing a width section through a trans-
former tray and one profile plank mounted on top of
the tray.

Fig. 3bis showing a length section through the trans-
former tray and a complete plank type flooring at the

top of the tray.

Fig. 4a is showing a starting plank according to the
invention.

Fig. 4b is showing an ending plank according to the
invention.

Fig. 5a is showing an alternative embodiment of a
plank type flooring.

Fig. 5b is showing yet another alternative embodi-
ment of a plank type flooring.

Detailed description

[0028] Briefly described, a plank type flooring and a
profile plank are provided that gives a cost-efficient and
well-functioning solution for flame-retardant flooring pref-
erably for use as transformer tray flooring, functioning
like a cover which chokes the fire.

[0029] Fig. 1a-b shows a perspective view and a side
view of a profile plank 20 according to the invention. The
profile plank 20 has a length I, a height h and a width w
and is made of a bent sheet metal. In the detailed de-
scription below terms like upper and lower may be used,
which refers to the position of use of the profile plank 20.
The profile plank 20 is composed by a bent sheet metal
and comprises a first sheet metal part 30, which consti-
tutes an upper plane, and which has a first longside 31
and an opposite second longside 32, both with the length
I. Adistance between the longsides 31, 32 is substantially
half the width w of the plank 20 as seen in the figures.
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The profile plank 20 further comprises a second sheet
metal part 40, extending from the first longside 31 of the
first sheet metal part 30, i.e. extending downwards, sub-
stantially perpendicular to the first sheet metal part 30.
The second sheet metal part 40 comprises a lower long-
side 41, distal from the first sheet metal part 30, at a first
distance h, from the first sheet metal part 30. Opposite
the second sheet metal part 40, is a third sheet metal
part 50 positioned, that is along the second longside 32
of the first sheet metal part 30. The third sheet metal part
50 extending downwards, substantially perpendicular to
the first sheet metal part 30 and by that is parallel to the
second sheet metal part 40. The third sheet metal part
50 comprises a lower longside 51 at a second distance
h, from the upper plane 30, which second distance h,
substantially is similar with the height h of the plank 20
(the total height h includes first and fourth sheet metal
parts, see below). The second sheet metal part 40 com-
prises an angled end 42, which extends from the longside
41 of the second sheet metal part 40, distal from of the
first sheet metal part 30, substantially perpendicular to
the second sheet metal part 40, in direction towards the
third sheet metal part 50. The first distance h, of the sec-
ond sheet metal part 40 is slightly shorter than the second
distance h, of the third sheet metal part 50, that is about
a material thickness of a fourth sheet metal part 60 short-
er (about 2 mm), which will be explained below. The total
height h of the profile plank 20 includes the material thick-
ness of both the first and fourth sheet metal parts 30, 60
and the second distance h, (the length of the third sheet
metal part 50).

[0030] A clear difference compared to prior art is that
the profile plank 20 comprises the fourth sheet metal part
60 mentioned above, which fourth sheet metal part 60
has a first longside 61 and an opposite second longside
62, both with the length I. A distance between the long-
sides 61, 62 of the fourth sheet metal part 60 is substan-
tially halfthe width w of the plank 20 as seenin the figures.
The fourth sheet metal part 60 is arranged along the lower
longside 51 of the third sheet metal part 50, such as the
fourth sheet metal part 60 extends substantially perpen-
dicular from the third sheet metal part 50 in a direction
"away" from the second sheet metal part 40. Thatis, such
as the fourth sheet metal part 60 is positioned beside the
first sheet metal part 30, but at a lower level, like a step
from the fourth sheet metal part 60 to the first sheet metal
part 30. The first sheet metal part 30 and the fourth sheet
metal part 60 thereby together substantially forming the
width w of the plank 20. The fourth sheet metal part 60
comprises angled end 65 extending from the second
longside 62 of the fourth sheet metal part 60, distal from
of the third sheet metal part 50 and substantially perpen-
dicular to the fourth sheet metal part 60, i.e. protrudes
upwards and is substantially perpendicular to the fourth
sheet metal part 60, and thereby parallel to both the sec-
ond and the third sheet metal parts 40, 50.

[0031] The height h of the profile plank 20 is, as men-
tioned above, more or less determined by the second
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length h, of third sheet metal part 50, but also includes
the thickness of the first and fourth sheet metal parts 30,
60 (upper and lower planes). The width w of the profile
plank 20 is more or less the sum of the width of the first
and fourth sheet metal parts 30, 60, but also includes the
material thickness of the second and the third sheet metal
parts 40, 50 and the angled end 65.

[0032] Thefirst sheet metal part 30 comprises first per-
forations 33, which preferably comprises two types of
punched first holes 34, 36 where a determined number
of first holes 34 have upwardly projecting collars 35
around the holes 34, which collars 35 acts as slip-pro-
tection means. The rest of the first holes 36 are preferably
punched holes with no collar or with a collar facing down-
wards. It is to be understood that within the scope of
invention, different combinations of holes, with and with-
out anti-slip protection, completely lack of anti-slip pro-
tection etc, is possible. The pattern of the perforations
may of course also vary within the scope of invention. In
the preferred embodiment, the holes 34, 36 of the first
sheet metal part 30 has a diameter of 10 mm, and the
perforation degree is 17.5 %. But of course, the two types
of first holes 34, 36 may have different diameters as well.
[0033] The fourth sheet metal part 60 comprising sec-
ond perforations 63 with holes 64, which perforations 63
differs from the first perforations 33 of the first sheet metal
part 30. A certain perforation pattern or certain hole di-
mensions of the holes 34, 36 of the first sheet metal part
30 is not that important, but the first perforations 33 of
the first sheet metal part 30 must have a perforation that
provides a quick penetration of the fluid through the first
sheet metal part 30, which depends on the viscosity of
the fluid of the actual application (oil, mineral oil, petrol
etc.). In the preferred application, an opening degree of
the first sheet metal part 30 is as said above around 17.5
% and by that adapted to quickly release mineral trans-
former oil. Crucial for the invention is that a double plane
layer is formed, which will be explained below in relation
to fig. 2a-b, and another feature which even improves
the function is that the first perforations 33 of the first
sheetmetal part 30 has an opening degree whichis great-
er than the opening degree of the second perforations
63 of the fourth sheet metal part 60. This may be achieved
by different patterns, perforation degree, hole size etc.
The holes 64 of the fourth sheet metal part 60 has in the
preferred embodiment a diameter of 6 mm and a perfo-
ration degree of 6.8 % compared to the first sheet metal
part 30 with hole diameter 10 mm and a perforation de-
gree of 17.5 % as mentioned above.

[0034] Fig. 2a-b shows a perspective view and a side
view of a plurality of profile planks 20 when positioned
together for forming a plank type flooring 1 according to
the invention. The plank type flooring 1 is formed by plac-
ing a plurality of profile planks 20 side-by-side, adjacent
to each other on for example two beams or walls or the
like, which beams acts as support for the plank type floor-
ing in an industrial flooring, mezzanine floor structures,
gang-way etc., see Fig. 3a-b. When building up the plank
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type flooring 1, one starts with placing a first profile plank
20 on the supports and then placing a second plank 20
with its second sheet metal part 40 with its angled end
42 on the fourth sheet metal part 60 of the first profile
plank 20, adjacent to the third sheet metal part 50 of the
first profile plank 20. As mentioned, the second sheet
metal part 40 is about 2 mm shorter than the third sheet
metal part 50, which corresponds to the material thick-
ness of the fourth sheet metal part 60. After that, a next
profile plank 20 is positioned on the fourth sheet metal
part 60 of the former profile plank 20, adjacent to the third
sheet metal part 50 of the former profile plank 20, and
this continues until the complete plank type flooring 1 is
completed. The first and the last profile plank are special
types (start and end plank) which constitutes only half
the profile plank 20, see description in relation to Fig. 4a-
b. By building up the plank type flooring 1 in this way, a
double plane layer is formed by the first sheet metal part
30 of the next adjacent plank 20 positioned above the
fourth sheet metal part 60 of an already laid plank 20.
The double plane layer with perforated first and fourth
sheet metal part 30, 60 is crucial for the invention, to
create a "lid" during a fire, which will be explained below.
[0035] The effect of this design is that during a fire in
for example mineral oil (transformer application), the
burning mineral oil quickly penetrates the first perfora-
tions 33 of the first sheet metal part 30, and because of
the second plane, and according to a most preferred em-
bodiment, by that the second perforations 63 of the fourth
sheet metal part 60 has a lower opening degree, burning
oil between the first and fourth sheet metal parts 30, 60
(upper and lower planes) consumes the oxygen in the
double plane layer, that is between the planes, and the
fire quickly stops due to lack of oxygen. The volume be-
tween the first and fourth sheet metal parts 30, 60 is like
a cell with a limited amount of oxygen, and the double
layer principle, with quick penetration of the first layer
and a slower penetration of the second layer (symbolized
with the dotted arrows in Fig 2b), acts in the same way
as covering the fire with a lid, where the non-burning oil
in the cell becomes the "lid", which of course is very ef-
fective to stop a fire. As understood, a lot of different
combinations of perforations may fit the inventive scope,
and that is why possible combinations or hole size com-
binations other than the actual sizes and perforations is
not described. It may work good enough even with the
same perforations, where the first and fourth sheet metal
parts 30, 60 have the same type of perforation, because
the oxygen may be consumed in the middle part anyway
and create the "lid-function”. In the preferred embodi-
ment, the first perforations 33 of the first sheet metal part
30 comprises first round holes 34, 36 and the second
perforations 63 of the fourth sheet metal part 60 compris-
es second round holes 64, wherein the first round holes
34, 36 of the first sheet metal part 30 have a greater
diameter than the second round holes 64 of the fourth
sheet metal part 60, and also that the first sheet metal
part 30 has a higher perforation degree compared to the
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fourth sheet metal part 60.

[0036] Another aspect, which is not obvious at a start,
is that in prior art solutions for flame-retardant plank type
flooring, there is an "end-leakage" which provides oxygen
to the transformer tray during a fire. The end-leakage
occurs in the ends of respective profile plank, between
the upper plane and the substrate (concrete wall of the
transformer tray). Therefore, in prior art solutions, one
must accept this fact which lengthens the time for stop-
ping the fire or seal the ends of each profile plank or
provide a separate sealing along the entire edge of the
plank type flooring, which indeed adds manufacturing
complexity and cost to the product. In the present inven-
tion, this problem is not at hand since the double layer
principle, the first sheet metal part 30 together with the
fourth sheet metal part 60, takes care of the problem by
that the fourth sheet metal part 60 seals against the sub-
strate (concrete wall of the transformer tray) and by that
prevents oxygen to enter the tray.

[0037] Fig. 3a shows a width section through a trans-
former tray 100 and one profile plank 20 with the length
I, mounted on top of the tray 100. An optionable mid-
support is also visible, which may be needed for longer
lengths | of the profile planks 20.

[0038] Fig. 3b shows a length section through the
transformer tray 100 and a complete plank type flooring
1 at the top of the tray 100, which plank type flooring 1
comprises a plurality of profile planks 20. The function of
the transformer tray 100 is to collect leaking oil from for
example a transformer station, positioned above the
transformer tray 100.

[0039] Fig.4ashows a starting profile plank 120, which
is a copy of the "second half" of the "standard" profile
plank 20, described above. The starting profile plank 120
has the length | and half the width w of the above de-
scribed profile plank 20 and comprises a similar fourth
sheet metal part 160 as the standard profile plank 20.
Thus, it comprises second perforations 163 with holes
164, which perforations 163 are the same as the lower
perforation 63 of the fourth sheet metal part 60 of the
standard profile plank 20. The starting profile plank 120
further comprising a similar angled end 165 as the angled
end 65 of the standard profile plank 20. The starting pro-
file plank 120 is used to make sure that the double layer
principle is used all over the plank type flooring 1, which
easily can be understood when viewing Fig. 2a-b, where
the starting profile plank 120 is missing in the left side of
the plank type flooring 1.

[0040] Fig4b shows an ending profile plank 220, which
is a copy of the "first half" of the "standard" profile plank
20, described above. The ending profile plank 220 has
the length | and half the width w of the above described
profile plank 20 and comprises a similar first sheet metal
part 230 as the standard profile plank 20, and thus com-
prises first perforations 233 with holes 234, 236 (not vis-
ible), which perforations 233 are the same as the first
perforations 33 of the first sheet metal part 30 of the
standard profile plank 20. In the same way a determined
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number of holes 234 have upwardly projecting collars
235 around the holes 234, which collars 235 acts as slip-
protection means. The ending profile plank 220 further
comprising a similar second sheet metal part 240 with
an angled end 242, as the second sheet metal part 40
of the standard profile plank 20. The ending profile plank
220 further comprises a third sheet metal part 250, which
in this case is a mirror-copy of the second sheet metal
part 240. The ending profile plank 220 is also used to
make sure that the double layer principle is used all over
the plank type flooring 1, which easily can be understood
when viewing Fig. 2a-b, where the ending profile plank
220 is missing in the right side of the plank type flooring 1.
[0041] Fig 5a shows an alternative embodiment of a
plank type flooring 10, comprising a plurality of profile
planks 220 similar with the former described ending pro-
file plank 220. Since the profile plank 220 may be similar
with the ending plank it is not described further here and
the profile plank 220 may in this embodiment be a "stand-
ard" and well known profile plank, with a known design.
According to this embodiment, the plank type flooring
100 further comprises alower plane 260 being composed
of a plane sheet metal having the length | and a width xb
which preferably corresponds to a predetermined
number x of profile planks 220. The lower plane 260 com-
prises second perforations 263. The plurality of profile
planks 220 are positioned on top of the lower plane 260
adjacent to each other so that the second sheet metal
part 240 and the third sheet metal part 250 of adjacent
planks 220 are positioned adjacent to each other, and
by that the profile planks 220 bears against the lower
plane 260. In this way, the inventive double sheet metal
layer is formed by the first sheet metal part 230 of the
planks 220 and the lower plane 260. The first perforations
233 of the first sheet metal part 230 and the second per-
forations 263 of the lower plane 260 in this embodiment
may be as described in relation to the embodiments
above.

[0042] Fig 5b shows yet another alternative embodi-
ment of a plank type flooring 100, which comprises an
upper plane 330 and a lower plane 360, wherein the up-
per plane 330 comprises first perforations 333 and the
lower plane 360 comprises second perforations 363. The
upper plane 330 is positioned above the lower plane 360
and the planes 330, 360 are separated with a spacer 340
such as the upper plane 330 and the lower plane 360
constitutes the inventive double sheet metal layer. The
first perforations 333 of the upper plane 330 and the sec-
ond perforations 363 of the lower plane 360 in this em-
bodiment may be as described in relation to the embod-
iments above.

[0043] Although the description above contains a plu-
rality of specificities, these should not be construed as
limiting the scope of the concept described herein but as
merely providing illustrations of some exemplifying em-
bodiments of the described concept. Reference to an el-
ement in the singular is not intended to mean "one and
only one" unless explicitly so stated, but rather "one or
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more."

Claims

A plank type flooring (1) comprising a plurality of pro-
file planks (20), each profile plank (20) being com-
posed of a bent sheet metal, each profile plank (20)
having a length (1), a height (h) and a width (w), each
profile plank (20) comprising:

afirst sheet metal part (30) constituting an upper
plane, having the length (I) and half the width
(w), the first sheet metal part (30) comprising
first perforations (33),

a second sheet metal part (40) extending from
a first longside (31) of the first sheet metal part
(30), substantially perpendicular to the first
sheet metal part (30), extending a first distance
(h4) substantially corresponding to the height (h)
of the profile plank (20),

a third sheet metal part (50) extending from a
second longside (32) of the first sheet metal part
(30), opposite the first longside (31), substan-
tially perpendicular to the first sheet metal part
(30), extending a second distance (h,) substan-
tially corresponding to the height (h) of the profile
plank (20),

a fourth sheet metal part (60) extending from a
longside (51) of the third sheet metal part (50)
distal from of the first sheet metal part (30) and
extending away from the second sheet metal
part (40), and having the length (I) and half the
width (w), the fourth sheet metal part (60) com-
prising second perforations (63),

and the plurality of profile planks (20) are positioned
adjacentto each othersothatthe second sheet metal
part (40) and the third sheet metal part (50) of adja-
cent planks (20) are positioned adjacent to each oth-
er, and by that the next plank (20) bears against a
former plank (20), such as the first sheet metal part
(30) and the fourth sheet metal part (60) of adjacent
planks (20) constituting a double sheet metal layer.

Plank type flooring (1) according to claim 1, wherein
the first perforations (33) of the first sheet metal part
(30) is arranged to release more fluid per unit of area
and per unit of time compared to the second perfo-
rations (63) of the fourth sheet metal part (60).

Plank type flooring (1) according to any of the pre-
ceding claims, wherein the first perforations (33) of
the first sheet metal part (30) has an opening degree
which is greater than the opening degree of the sec-
ond perforations (63) of the fourth sheet metal part
(60).
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4. Plank type flooring (1) according to any of the pre-

ceding claims, wherein the first sheet metal part (30)
comprises slip-protection means by upwardly pro-
jecting collars (35) around a determined number of
holes (34) of the first perforations (33).

Plank type flooring (1) according to any of the pre-
ceding claims, wherein the first perforations (33) of
the first sheet metal part (30) comprises first round
holes (34, 36) and the second perforations (63) of
the fourth sheet metal part (60) comprises second
round holes (64), wherein the first round holes (34,
36) of the first sheet metal part (30) have a greater
diameter than the second round holes (64) of the
fourth sheet metal part (60).

Plank type flooring (1) according to any of the pre-
ceding claims, wherein the second sheet metal part
(40) comprises an angled end (42) extending from
a longside (41) of the second sheet metal part (40),
distal from the first sheet metal part (30) and extend-
ing in direction towards the third sheet metal part
(50).

Plank type flooring (1) according to any of the pre-
ceding claims, wherein the fourth sheet metal part
(60) comprises an angled end (65) extending from
a longside (62) of the fourth sheet metal part (60),
distal from the third sheet metal part (50) and sub-
stantially perpendicular to the fourth sheet metal part
(60).

A profile plank (20) for use at a plank type flooring
(1) according to any of claims 1-7, the profile plank
(20) having a length (1), a height (h) and a width (w),
each profile plank (20) comprising:

a first sheet metal part (30) constituting an upper
plane, having the length (I) and half the width
(w), the first sheet metal part (30) comprising
first perforations (33),

a second sheet metal part (40) extending from
a first longside (31) of the first sheet metal part
(30), substantially perpendicular to the first
sheet metal part (30), extending a first distance
(h4) substantially corresponding to the height (h)
of the profile plank (20),

a third sheet metal part (50) extending from a
second longside (32) of the first sheet metal part
(30), opposite the first longside (31), substan-
tially perpendicular to the first sheet metal part
(30), extending a second distance (h,) substan-
tially corresponding to the height (h) of the profile
plank (20),

a fourth sheet metal part (60) extending from a
longside (51) of the third sheet metal part (50)
distal from of the first sheet metal part (30) and
extending away from the second sheet metal
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part (40), and having the length (I) and half the
width (w), the fourth sheet metal part (60) com-
prising second perforations (63).

Profile plank (20) according to claim 8, wherein the
first perforations (33) of the first sheet metal part (30)
is arranged to release more fluid per unit of area and
per unit of time compared to the second perforations
(63) of the fourth sheet metal part (60).

Profile plank (20) according to any of claims 8 - 9,
wherein the first perforations (33) of first sheet metal
part (30) has an opening degree which is greater
than the opening degree of the second perforations
(63) of the fourth sheet metal part (60).

Profile plank (20) according to any of claims 8 - 10,
wherein the first sheet metal part (30) comprises slip-
protection means by upwardly projecting collars (35)
around a determined number of holes (34) of the first
perforations (33).

Profile plank (20) according to any of claims 8 - 11,
wherein the first perforations (33) of the first sheet
metal part (30) comprises first round holes (34, 36)
and the second perforations (63) of the fourth sheet
metal part (60) comprises second round holes (64),
wherein the first round holes (34, 36) of the first sheet
metal part (30) have a greater diameter than the sec-
ond round holes (64) of the fourth sheet metal part
(60).

Profile plank (20) according to any of claims 8 - 12,
wherein the second sheet metal part (40) comprises
an angled end (42) extending from a longside (41)
of the second sheet metal part (40), distal from of
the first sheet metal part (30) and extending in direc-
tion towards the third sheet metal part (50).

Profile plank (20) according to any of claims 8 - 13,
wherein the fourth sheet metal part (60) comprises
an angled end (65) extending from a longside (62)
of the fourth sheet metal part (60), distal from of the
third sheet metal part (50) and substantially perpen-
dicular to the fourth sheet metal part (60).

A plank type flooring (10) comprising a plurality of
profile planks (220), each profile plank (220) being
composed of a bent sheet metal, each profile plank
(220) having a length (1), a height (h) and a width (b),
each profile plank (220) comprising:

a first sheet metal part (230) constituting an up-
per plane, having the length (1) and a width (b),
the first sheet metal part (230) comprising first
perforations (233),

a second sheet metal part (240) extending from
a firstlongside (231) of the first sheet metal part
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(230), substantially perpendicular to the first
sheet metal part (230), extending a firstdistance
(h4) substantially corresponding to the height (h)
of the profile plank (220),

a third sheet metal part (250) extending from a
second longside (232) of the first sheet metal
part (230), opposite the first longside (231), sub-
stantially perpendicular to the first sheet metal
part (230), extending a second distance (h,)
substantially corresponding to the height (h) of
the profile plank (220),

and the plank type flooring (100) further comprising
alower plane (260) being composed of a plane sheet
metal having the length (I) and a width (xb) corre-
sponding to a predetermined number (x) of profile
planks (220), the lower plane (260) comprising sec-
ond perforations (263),

and the plurality of profile planks (220) are positioned
on top of the lower plane (260) adjacentto each other
so that the second sheet metal part (240) and the
third sheet metal part (250) of adjacent planks (220)
are positioned adjacent to each other, and by that
the profile planks (220) bears against the lower plane
(260), such as the first sheet metal part (230) of the
planks (220) and the lower plane (260) constituting
a double sheet metal layer.

16. A plank type flooring (100) comprising:

an upper plane (330) and alower plane (360), where-
in the upper plane (330) comprising first perforations
(333) and the lower plane (360) comprising second
perforations (363), and the upper plane (330) is po-
sitioned above the lower plane (360) and the planes
(330, 360) are separated with a spacer (340) such
as the upper plane (330) and the lower plane (360)
constituting a double sheet metal layer.



EP 3 626 909 A1

Fig. 1b

10



s s 4’@%% g\%%%%%% &%%%m% —
i §§§§§§§ Sl e
. & : ShENAY
fgcgéé.§§ \%‘9 %;%% @5&% %%3;@ Shads
V\Nf’gﬁ e P Py ekt SLESIYETAT RS
I SO e DR S e I
RN e b e It e SO A 222 YEET R s ‘
RO} £ 1 (-7 - Ty &@ée% %@} e T é&gﬁﬁa@%& »%&&&%w
. REFETSTSTENED Y ¢ Y M%&‘%&s&%‘u”‘%"
., RSP ETIEPED RS ETET S I O G 4
o, 030 B (S S O & o e q&a i gty P *%w%ﬁ{%}ﬁ
N N T L R ek
R HCEC RIS ES 20
I Y C
L NEREEST AT
\\\ 8 S S . 20
x\\ %

EP 3 626 909 A1

v ey 1

1"

Fig. 2b



EP 3 626 909 A1

___A\

¥ 7
#® ® » ¥ #
@ - - us
# # # E ® W i
" * e ® W %
.
100 Fig. 3a
— / /
b 4 2 o i - b i & 4 1 4 3 2 b A £ = p 8 = i 4 2 z #
o .- » i s ;i "
" *
% #
-*“’ .
#
#
#® Ed
* ’
£ g w
ES w . kol i # # 5 # # e
W i , £ 4 # . S 7 B : Lo
# E & 5% & e # [ B W # #
# i # & w7 f L _ ® LN ¥ #* % " 'y & s

12




EP 3 626 909 A1

120

Vo
77

160 163

Fig. 4a

220

\\ 230
235
234 533

240 7

250

/

242 252

Fig. 4b

13



EP 3 626 909 A1

250
240 =
~ N ,L
260 263
| X0 |
Fig. 5a

100

340

360

14

Fig. 5b



10

15

20

25

30

35

40

45

50

55

EP 3 626 909 A1

9

Européisches
Patentamt

European
Patent Office

Office européen

des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 18 19 5722

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
E WO 20187178324 Al (JAMES HARDIE TECH 8 INV.
LIMITED [IE]) 4 October 2018 (2018-10-04) EG4F15/02
* paragraph [0065]; figure 6a * EQ4F15/06
----- EO4B1/94
X US 3 314 353 A (KNAB JAMES V) 16 EO4B5/02
18 April 1967 (1967-04-18)
A * figures 1,3 * 15
X EP 0 315 943 A2 (NICKEL GMBH HEINRICH 16
[DE]) 17 May 1989 (1989-05-17)
* figure 7 *
A US 4 557 086 A (LIEFER ALLEN C [US] ET AL)|[1-14
10 December 1985 (1985-12-10)
* figure 2 *
A US 1929 751 A (MACDONELL JOHN D) 1-14

10 October 1933 (1933-10-10)
* figures 1,2 *

TECHNICAL FIELDS
SEARCHED (IPC)

The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner

Munich

11 December 2018 Topcuoglu, Sadik Cem

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

15




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 626 909 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 18 19 5722

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

11-12-2018
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2018178324 Al 04-10-2018 US 2018283013 Al 04-10-2018
WO 2018178324 Al 04-10-2018
US 3314353 A 18-04-1967  NONE
EP 0315943 A2 17-05-1989  DE 3738444 Al 24-05-1989
EP 0315943 A2 17-05-1989
Us 5144781 A 08-09-1992
US 4557086 A 10-12-1985 CA 1228211 A 20-10-1987
us 4557086 A 10-12-1985
Us 4709519 A 01-12-1987
US 1929751 A 10-10-1933  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

16



	bibliography
	abstract
	description
	claims
	drawings
	search report

