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Description

[0001] The present invention relates to a sanding ap-
paratus, in particular an electrical disc sanding appara-
tus in which a circular sheet of abrasive material is ro-
tated.

[0002] Such apparatus is well known in the art. Typi-
cally a thin, flexible sheet of abrasive material is mount-
ed on a more rigid disc-shaped support which in turn is
coupled to an electric motor for rotating the support disc.
In some prior art configurations the sheet may be held
in place by a mechanical arrangement of a bolt and
dished washer, the bolt penetrating the centre of the
sheet and disc, and the bolt head and washer being ac-
commodated in a recess. More recently, an arrange-
ment has been provided in which a layer of woven hook
material, of a hook and loop fastener, is bonded to the
underside of the disc. The sheet of abrasive material has
a layer of loop material on its upper surface, and so is
pressed on to the hook layer to fix the abrasive sheet in
place.

[0003] Referring to Figure 1, this shows a cross sec-
tion through a diameter of a prior art disc and sheet of
abrasive material.

[0004] A circular support disc 2 moulded of plastics
material has a central metal ring 4 in an aperture 6, for
coupling the disc to an electric motor. Smaller apertures
8 extend through the disc to allow dust, generated in a
sanding operation, to be vented through the disc. A layer
of woven hook material 10 is bonded to the underside
12 of the disc 2 with adhesive 11. Such woven hook ma-
terial is well known. The hooks may be formed by weav-
ing loops of relatively stiff filament, which are then cut
to form the hooks. Apertures 26 in the layer 10 align with
apertures 8 in the disc 2 and a central aperture 27 aligns
with aperture 6.

[0005] A sheet of abrasive material 14, which may be
of paper, cloth or other composite material as well
known in the art, which has an abrasive material layer
15, which may be of paper or cloth, carries abrasive
grains 16 on its underside 18, and a layer of loop mate-
rial 20 on its upper side 22. The loops are woven loops,
such as a plush pile. Again this is well known in the art
of hook and loop fastener.

[0006] The sheet 14 may be of laminated construc-
tion, as shown, with the loop material layer 20 bonded
to the abrasive layer 15 with adhesive 30, though other
constructions are possible.

[0007] To attach the sheet 14 to the disc, the sheet is
simply pressed onto the disc. Apertures 24 in the sheet
are aligned with apertures 8, 26 in the disc assembly 2
when attaching the sheet.

[0008] We have found that although this system is
very convenient, the hook system deteriorates over
time, probably due to the heat and pressure generated
during use. The sheet is thus not attached as well to the
disc. Also, even with a good condition hook surface,
there is a tendency for the abrasive sheet to separate

10

15

20

25

30

35

40

45

50

55

from the disc.

[0009] A first aspect of the present invention provides
a support disc for an electrical disc sanding apparatus,
in which moulded hooks are provided on an underside
of the disc, for attachment of a co-operating sheet of
abrasive material to the disc. The moulded hooks may
be formed on a layer of material which is bonded to the
main body of the disc, for example by heat or ultrasonic
welding or adhesive. Preferably the hooks are integrally
formed on the disc body, being moulded as part of the
body proper.

[0010] By provided moulded hooks, different con-
structions of abrasive sheet may be used. For example,
moulded hooks are better able to attach a non-woven
fabric layers and so a non-woven material may be used
on the upper surface of the abrasive sheet.

[0011] The moulded hooks may be oriented in differ-
ent directions. It is believed that this is better able to
withstand the forces generated in the sanding operation.
Thus, hooks may be formed in groups which face radi-
ally outwards - that is the crook of the hook faces the
perimeter of the disc. The hooks may be in groups which
are oriented out at an angle to the hooks of another
group. The hooks may also be oriented circumferentially
of the disc, to optimise the shear strength of the hook
and loop fastener in the direction of rotation of the disc.
[0012] Other advantages and preferred features of
the invention will be apparent from the following descrip-
tion.

[0013] The invention will be further described by way
of example with reference to the accompanying draw-
ings, in which

Figure 1 is a cross-section through a prior art sup-
port disc and abrasive sheet material;

Figure 2 is a perspective view of an electrical disc
sander incorporating an embodiment of the inven-
tion;

Figure 3 is a cross-section through a first embodi-
ment of the invention;

Figure 4 is a cross-section through a second em-
bodiment of the invention;

Figures 5, 6 and 7 show modifications of the em-
bodiments of Figures 3 and 4;

Figure 8 shows a modification of the arrangements
of Figures 5 to 7;

Figure 9 illustrates a typical moulded hook shape
which may be used in the embodiments of the in-
vention;

Figure 10 illustrates another embodiment of the in-
vention similar to the embodiment of Figure 5, and
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Figure 11 shows a hook formation of the embodi-
ment of Figure 10.

[0014] Referring to Figure 2, a disc type electrical
sander has a housing 100 which houses an electrical
motor (not shown), a handle 102 carrying a switch 104,
and a power cord 106. A support disc 108 is rotatably
mounted below the housing 100, by being coupled to a
shaft of the electrical motor, as well known in the art. A
sheet 110 of abrasive material is attached to the under-
side 112 of the disc 108, as will be described in more
detail hereinafter. Typically the support disc may be at-
tached directly to an extension of the motor shaft, or
mounted on another disc attached to the shaft, Various
configurations are possible and known in the art. Also
the disc may be driven via gearing if the motor is oriented
differently.

[0015] The housing 100 has inlet vents 114, and a fan
arrangement (not shown) on the motor draws air in
through the vents 114, and dust through apertures 24 in
the abrasive sheet 110 and disc 108, to deposit the abra-
sive dust in a bag 116 mounted on the housing. This
arrangement is well known.

[0016] Referring to Figure 3, the disc 108 has a body
109 moulded of plastics material and has a metal disc
120 insert moulded in a central aperture 122. A polyes-
ter elastomer is a suitable plastics material for the disc.
The metal disc 120 has an aperture 124 to receive a bolt
for coupling the disc to the electrical motor. Ventilation
apertures 126 are positioned around the central aper-
ture 122.

[0017] A layer 128 of moulded hook material, mould-
ed of plastics material, is attached to the underside 129
of the disc body by adhesive 133. Other attachment sys-
tems could be used, for example ultrasonic welding. The
production of moulded hook material is well known. The
material could be produced as sheets, from which the
layer 128 is cut, or the layer 128 may be moulded to
shape.

[0018] The arrangement of the moulded hooks 130 on
the underside 132 of the layer 128 will be described
more fully in relation to Figures 5 to 8. Referring firstly
to Figure 9, a base layer 131 has a multiplicity of hooks
130 integrally moulded on one surface. Figure 9 shows
a well known crook-shaped moulded hook used in hook
and loop fastener systems. The hook 130 has a crook
portion 140 which faces to the right of the drawing, in
the direction A. Typically such hooks may be 1 or 2 mm
high, but smaller hooks may be produced. When a ma-
terial, such as a loop material is attached to the hook,
the system has a high shear strength, resistance to
shear, in the direction opposite to the facing direction A
of the crook.

[0019] Figure 3, and the other figures are schematic
in showing only a small number of hooks and/or loops
and of exaggerated dimension. The number and size of
hooks and loops may be varied over a wide range and
tailored to meet the mechanical requirements of the
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product.

[0020] The abrasive sheet 110 may be of typical con-
struction, as described above with references to Figure
1. However, moulded hooks are better able to be at-
tached to a wide variety of materials, including non-wo-
ven or spun-bonded materials. Thus layer 134 of non-
woven material which will couple to the hooks 130 may
be provided on the upper surface of the sheet 110 in
place of loop material layer 20.

[0021] Referringto Figure 4, in a particularly preferred
embodiment, the hooks 130 are integrally moulded on
the underside 129 of the disc body 109.

[0022] Referringto Figure 5, the underside of the layer
128 of Figure 3, or the underside 129 of the disc body
109' of Figure 4, is shown. The moulded hooks 130 are
arranged in four groups 150 of generally identical pat-
tern, each group occupying a quarter of the disc surface
and the groups being rotated through 90 degrees
around the disc so that the hooks face generally in the
same direction relative to the rotation of the disc. Where
a support disc is to be rotated in a single direction B, the
crook shape hooks will preferably be oriented with their
facing direction A generally in the direction B to resist
the shear created by the abrasive material in use. It will
be appreciated that the hooks within a group may be
oriented in different directions.

[0023] Referring to Figure 6, this shows a hook ar-
rangement with the hooks in groups 160 which extend
radially of the disc, the hook facing radially outwards.
[0024] Referringto Figure 7, the hooks 130 face in the
circumferential direction, in the direction of rotation B.
The hooks may be arranged in circles about the centre
of the disc, or spiral radially outward. As mentioned
above, only a small number of hooks is shown, in prac-
tice the surface of the disc or layer will be populated with
a high number of hooks, typically 10 to 50 per sq. cm.
[0025] Referring to Figure 8, the size of the hooks 130
may be varied across the area of the disc 108. For ex-
ample, it may be beneficial to have hooks with a greater
height midway between the disc centre and the edge of
the disc.

[0026] Ribs 180 or other supporting surfaces may be
moulded on to the surface 131 of sheet 128, in the Fig-
ure 3 embodiment, or surface 129 of disc 109' in the
figure 4 embodiment, see for example Figures 5, 6 and
9. Fewer hooks may be used, and the ribs support the
sheet 14(110). Also, this may be particularly useful to
avoid deformation of the hooks under pressure.

[0027] Inthe embodiment of Figure 10, the hooks 130
are arranged in groups 190 with an axis of alignment C
similar to the embodiment of Figure 5. Only one group
is shown, and the other groups will have their axis rotat-
ed through 90 degrees as in the embodiment of Figure
5.In this embodiment, the hooks are crook shape hooks,
as in Figure 9, but are in pairs, with the hooks of a pair
facing in opposite directions, as shown more clearly in
Figure 11. Also, ribs 191 extend up between and adja-
cent the hooks 130. The ribs are contiguous with the
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hooks and serve to reinforce the hooks against being
crushed in use, and to improve the shear strength.
[0028] Hooks patterns with adjacent hooks facing at
an angle, particularly 90 degrees, to each other are also
possible.

[0029] It will be appreciated than although we refer
particularly to sheets of abrasive material and to a sand-
ing operation, the invention is also applicable to polish-
ing discs and the like. Also, other moulded hooks
shapes are known in the art and may be used.

Claims

1. A support disc for an electrical disc sanding appa-
ratus, the disc having moulded hooks on an under-
side of the disc, for attachment of a co-operating
sheet of abrasive material to the disc.

2. A support disc as claimed in claim 2, in which the
moulded hooks are formed on a support layer, the
support layer being bonded to the main body of the
disc.

3. A support disc as claimed in claim 1, in which the
hooks are integrally formed on the disc body.

4. Asupportdiscas claimedinclaim 1,2 or 3, in which
the moulded hooks are oriented in different direc-
tions on the disc surface

5. A support disc as claimed in 4, in which a plurality
of the hooks are crook shaped and face radially out-
wards to the perimeter of the disc.

6. A support disc as claimed in claim 4, in which the
hooks are formed in a plurality of groups on the disc
surface, and each group is rotated through an angle
relative to an adjacent group on the disc surface.

7. A support disc as claimed in claim 4, wherein the
hooks face the circumferential direction of the disc.

8. A support disc as claimed in claim 6 or 7, in which
the hooks are crook shaped.

9. A support disc as claimed in any one of claims 1 to
8, in which the hooks have an asymmetrical re-
sponse to shear when coupled to an abrasive sheet
and are aligned to provide a greater shear strength
of the fastening in a direction of rotation of the disc
as compared to a diametral direction and/or the op-
posite rotational direction..

10. A support disc as claimed in any one of claims 1 to

9, in which a plurality of ribs or other supporting for-

mations is provided adjacent the hooks.
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11

12.

13.

14.

15.

. A support disc as claimed in claim 4, in which adja-
cent hooks face in different directions.

A support disc as claimed in claim 11, in which a
reinforcing rib is provided adjacent a hook.

In combination, a support disc of any one of claims
1to 12, and an abrasive sheet having a non-woven
fabric layer on the upper surface of the abrasive
sheet for attachment to the moulded hooks.

An abrasive sheet for a disc sander, having a non-
woven fabric layer on the upper surface of the abra-
sive sheet.

An electrical disc sander including a support disc as
claimed in any one of claims 1 to 12.
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