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In order that holes may be produced in a simple and safe manner in a plaster plate (1) to be used as sound adjuster
in a room, holes (15) are punched out of the plate, e.g. in the shape of slits, by means of a cutting tool. Hereby the consider-
able dust and noise inconveniences caused by the hitherto known machining are avoided. By slits (15) that must lie close to
each other, it is possible to punch in two stages, i.e. first with double distance and then in the space between. This prevents
fracture of the plaster and tearing of any paper that may be on the surface. The cutting tool is provided with punches (7, 8),
in a shape corresponding to the holes. Each punch is provided with an inclined blade (10) which forms an angle to the hor-
izontal of 13°. The cross sectional shape of the blade is V-shaped, with two blades (11) running along the sides of the
punch. In this manner the material (9) is punched out in a gentle and even manner, whereby is obtained a perfect hole free
from burrs and fractures of the plaster in the edge area.
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1 METHOD AND TOOL FOR PUNCHING PLASTER PLATES

The invention relates to a method for punching plaster

5 boards and like plate elements, primarily used for
sound adjustment, and ' a tool for carrying out the
method.

Plate elements of this sort are supplied with holes,

10 either in the shape of circular holes or in the
shape of slits and are often referred to as acoustic
plates. By a suitable mounting of the plates, e.g.
in ceilings with mineral wool at the back, an effeci-
ent sound adjustment of the time of reverberation

15 of the room may be obtained. This is due to the
guod sound absorption quality of the plates, which
among other things depends on the size and number
of the holes. "The more material is removed by the
punching, the higher the absorption factor.

20
Hitherto known acoustic plates of plaster are made
from existing plaster boards normally coated with
paper on both sides.

25 The plates are then placed under a multi-spindled
drilling machine, and the spiral bits drill the
many holes through the plates. This requires a compléx
drilling machine, and it is a time-consuming process
because there are limits to the degree of tighten-

30 ing since the plaster easily breaks, and in practice

only a limited number of holes can be drilled at
a time.

Add to this the drawbacks brought about by the deve;
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1 lopment of dust which is a big nuisance for the
operators. Since plaster is fine-grained, it is
in practice difficult completely to avoid dust pro-
blems by the known protection and suction devices.

Where acoustic plates with oblong holes in the shape'
of slits are to be made, such plates are also made
in a cutting machine, i.e. by means of rotary saw
blades mounted on a shared shaft. When the shaft
10 with the saw blades is lowered down into the plate,
a trace is produced, the dimension of which depends
on the width, diameter and tightening of the saw
blade. |

15 The hereby produced saw traces do not always, however,

| look nice because the plate is not cut into from

a right angle at the ends of the slits, where bevelled

edges corresponding to the outer periphery of the

saw occur. Add to this the tearing of the paper

20 at that end of the slit where the direction of motion

of the saw is from below up towards the front surface
jof”the plate.

Apart from these drawbacks that concern the finished

25 product, there are considerable dust and noise incon-
veniences brought about by these multi-saw machines
during operation. The saws raise the plaster dust,
and the blades are easily brought to vibrate which
produces a very unpleasant noise. Since the plaster

30 plates may only be machined dry these drawbacks
cannot be overcome by applying lubricants or the
like.

It is the object of the present invention to overcome
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these drawbacks by the known methods for punching
particularly plaster boards, and this is achieved
By a method where the hole is punched in a cutting
tool. First of all this produces a pure and clean
cut, since practice surprisingly has proved that
this may be done without causing damage to the plaster
or paper in the edge area of the holes. Moreover,
the method is completely dustfree and noiseless,
which implies that the described method will be
preferred in future. Because the punched out material
furthermore is easily recovered and recycled, no
waste of material whatsoever occurs. Moreover, the
method enables fully automatic punching of the plates,
since by applying the generally known method the
plates are easily punched in a continuous operation.

In order to be able to produce the plates with closely
spaced cuts, it 1is expedient, as referred to in
claim 2, to punch the holes in two stages with every
other hole at a time.

By using the tool referred to in claim 3, the slit
can be punched in a pure and clean manner, because-
the punching starts at one end of the blade and
continues from there until the whole blade has punched
the plate.

By, as referred to in claim 4, having the blade
take a gently sloping course, the energy requirements
of the press - and hence the punching - becomes
even and constant, which produces a completely even
cut.

Finally it 1is expedient, as referred to in claim
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1 5, to give the blade a V-shape seen in its transverse
direction, to form a blade along each of the side
edges of the punch thereby loading the punch complete-

ly evenly.
5
In the following the invention will be described
in further detail with reference to the drawing,
wherein
10 fig. 1 shows a section through a tool during
punching of a set of slits,
fig. 2 shows a section through the tool seen
along II-IT in fig. 1, and
15
fig. 3 shows a. frontview of a section of a
plate after having been punched.
Figs. 1 and 2 show examples of a cutting tool for
20 punching holes or slits in a plaster plate 1.

The tool comprises a patrix, the main parf 4 of

which holds the punches 7, 8 and moves them in and

out of the matrix 2, when the pressing piece actuates
25 the tool.

Between the main part 4 and the control plate 5
is fitted a number of helical springs 6 which serve
the purpose of ensuring the contact pressure on
30 the plaster plate 1 in the working position. It
is indeed important that the control plate is held
to abut closely to the plaster plate in order thereby
to ensure a pure and clean cut and at the same time
serve the purpose of being tearing device in the
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1 tool.

The matrix comprises an upper wearing plate 2 with
holes 3 and with a base plate below where the punched

5 out material 9 is expelled through the tapered holes,
as shown in fig. 2.

In fig. 1 the punch 7, 8 is seen from the end. As
will appear, the lower blade of the punch is V-shaped
10 in that a centrally running groove 12 together with
the sides of the punch form a blade 11 along the
side edges of the blade 10. Only every other punch
8 is pressed down to form the slits 5, and the patrix
may then be pressed further down in order to punch

15 interjacent slits by means of the shorther punches
7.

In fig. 2 the punches are pictured from the side.
As will appear, each punch 7, 8 1is supplied with

20 an inclined blade 10, which may form an angle to
the horizontal, i.e. 1in relation to the matrix,
of approx. 13°. This inclination has in practice
proved to provide the best cut. When the  punching
takes place, it starts in the protruding part of

25 the blade 10 and runs evenly from there until the
slit 15 has been formed. Since the cutting progresses
evenly in the same direction, the punched out material
9 will be led away in an even flow, and there is
no risk of blockings.

30
Fig. 1 is a cross section of the blade 10. This
comprises a double-blade 11 running along the two
side edges of the punch and is formed by a groove

12 running in the centre of the punch. Hereby occurs
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1 a blade 11 which cuts the outer part of the slit
first and thus ensures a completely pure and clean
cut. Moreover, the punch will be evenly loaded during
the punching. In order to even out the loads even

5 more, every other punch may be turned so as to be
turned at an angle of 180° in relation to the adjacent
punch.

When the method is carried out, a whole plate 1
10 is placed in the tool with the patrixes 1lifted.
When the plate is placed correctly, i.e. abutting
stops or rails, the tool may' be actuated to punch
the first set of slits. By further pressing, the
interjacent slits are punched, and when this punching
15 is completed, the patrix is 1lifted and the plate
may be shifted to the next punching position. This
process is repeated until the whole plate is punched

and ready for use as an acoustic plate.

20 An example of a finished plate 1 is shown in section
in fig. 3.

By this method all kinds of holes can be puucherd,.
it alone being a question of tool. Thus holes inay

25 be punched that deviate from circular and rectaugular
holes since the capacity of the cutting tool places
no limits. ‘

So far reference has only been made to the punching .

30 of plaster plates, but it is within the scope of
the invention to use the method and tool for corre-
sponding plates such as wallboard, which in use
corresponds to plaster board.
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PATENT CLAIMS

I. Method for punching plaster beocards and like
plate elements, primarily used for sound adjustment,
characterized in that the hole (15)
is punched in a cutting tool.

2. Method according to claim 1, where the punching
comprises slits, primarily running parallel to each
other, characterized in that punching
is first performed to form a number of slits (15),
whereafter slits are punched in the space between
the first punched slits.

3. Tool for carrying out the method according to
claims 1 and 2, characterized in that
the punch (7, 8) is provided with a blade (10) running
backwards at an inclined angle from the one end
edge of each blade (10).

4, Tool according to claim 3, characteri-
zed in that the inclined blade (10) forms an
angle (&) of approximately 13° in relation to hori-
zontal.

5. Tool according to claims 3 and 4, charact e-
rized in that the blade (10) in its transverse
direction runs essentially V-shaped to form a blade
(11) along each of the side edges of the blade (10).
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