EP 0 885 690 A2

Europdéisches Patentamt

European Patent Office

(19) p)

Office européen des brevets
(12)

(43) Date of publication:
23.12.1998 Bulletin 1998/52

(21) Application number: 98304734.1

(22) Date of filing: 16.06.1998

(11) EP 0 885 690 A2

EUROPEAN PATENT APPLICATION

(51) Int. C.5: B24B 23/04

(84) Designated Contracting States:
ATBECHCYDEDKES FIFRGBGRIEIT LI LU
MC NL PT SE
Designated Extension States:
AL LT LVMK RO SI

(30) Priority: 21.06.1997 GB 9713066

(71) Applicant: Black & Decker Inc.
Newark Delaware 19711 (US)

(72) Inventor: Bone, Daniel
Langley Moor, Durham DH7 8LW (GB)

(74) Representative:
Stagg, Diana Christine et al
Emhart Patents Department
Emhart International Ltd.
177 Walsall Road
Birmingham B42 1BP (GB)

(54)

(57) Releaseable mechanism for a power tool
includes first (2) and second (12) members which may
be coupled together in selective orientations. The cou-
pling of the members (2) (12) is achieved without the
need for separate tools by way of co-operation between
manually operable detent (24) and at least one locking
member (18). The advantage provided by this arrange-
ment is that the need for separate coupling tools is obvi-
ated.

Releasable locking mechanism

Printed by Xerox (UK) Business Setrvices
2.16.6/3.4



1 EP 0 885 690 A2 2

Description

The present invention relates to a releasable lock-
ing mechanism for a power tool configured to couple a
first member of the tool to a second member of the tool
and comprising: manually operable detent means
mounted on one of the first and second members, at
least one locking member arranged for co-operation
with the detent means and mounted on the other of the
first and second members; the first and second mem-
bers, when coupled, being held rigidly to one another
and arranged to be selectively coupled to one another in
more than one orientation via the detent means and the
at least one locking member.

Locking mechanisms such as those described
hereabove have been known, for example, from pow-
ered sanders such as that described in European Pat-
ent Application number EP 0 694 365. This shows a
sander having interchangeable sanding platens. The
user of the sander may wish to utilise different platens
for different sanding operations. For example, when
removal of a large volume of dried paint from the work-
piece is required, then a random orbit sanding platen
will be used by the do-it-yourself (DIY) or hobbyist.
Once this large volume of dried paint has been
removed, it is then usual to undertake so-called detail
work. This entails the fine, delicate finishing of the sur-
face of the workpiece prior to varnishing or repainting.
This can be achieved with the sanding device of EP 0
694 365 by the simple replacement of the random orbit
platen by a pure orbital platen. The pure orbital platen is
used for low volume removal, which is required for the
detail work.

There are, however circumstances when it is desir-
able to change the sanding platen in order to be able to
undertake a different type of sanding task, although it is
not desirable to alter the nature of the platen from, for
example, high removal to detail work (i.e. changing a
random orbit platen to a pure orbital platen). One exam-
ple of such a circumstance is where, for example, only
detail work needs to be undertaken throughout the
entire sanding operation.

At the start of the work, there may be a large sur-
face area to be sanded, such as a wooden door. Later in
the course of the work, the majority of the surface of the
door has been sanded and only the periphery of the
frame remains to be sanded. It may thus be advanta-
geous to commence the work with a sanding platen of
large area, yet to finish the work with a relatively small
platen designed specifically for small areas and there-
fore, possibly, having a different shape to this first sand-
ing platen. This need has also been met by the sanding
device of EP 0 694 365.

There exist problems with the known type of sand-
ing device, however. One such problem is that the user
needs to use a tool or tools to be able to change one
platen on the sander for another platen. This operation
is inherently a fiddly task which tends to cause frustra-
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tion and thus is usually attempted to be undertaken in a
hurry. Even when the task of changing platens is com-
pleted, the user tends to be interested in recommencing
the sanding work quickly and so there is a propensity for
the tools necessary to change the platens to be lost.
This, of course, leads to further frustration when the
time comes to change the platens again.

Furthermore, the means by which the platens of the
known device are attached to the sander include pieces
which are not permanently fixed or mounted to the plat-
ens and the sander. Thus there is always the potential
for these pieces to become lost and hence completely
preclude the possibility of changing over platens.

It is thus an object of the present invention to at
least alleviate the aforementioned shortcomings by pro-
vision of a releasable locking mechanism for a power
tool as defined in the opening paragraph and a power
tool including such a releasable locking mechanism,
characterised in that both the detent means and the at
least one locking member are permanently attached to
their respective first or second members on which they
are mounted, thereby to achieve coupling of the first and
second members without the need for separate tools.
Thus there is not the possibility for the user of the mech-
anism to misplace or lose tools or pieces of the locking
mechanism which would otherwise be necessary for the
coupling and decoupling of the first and second mem-
bers, as is the case with the prior art mechanism.

Preferably the detent means comprises a latch
movably secured within a housing and having a groove
of varying width formed therein. Additionally the latch
may be formed as an annulus and the groove of varying
width is circumferentially formed around this annulus.
This enables a high degree of manual control over the
coupling.

Preferably the at least one locking member com-
prises a protrusion on the other of the first and second
members. Also the protrusion may comprise an elon-
gate stem bearing an end cap, the end cap having a
cross-sectional area larger than the cross-sectional
area of the elongate stem. This arrangement provides a
convenient way of achieving the coupling between the
first and second members.

It is advantageous for the cross-sectional area of
the elongate stem to fit within any portion of the groove
of the latch, but the cross-sectional area of the end cap
to be too large to fit within a portion of the groove. Fur-
thermore coupling of the first and second members may
be achieved by rotation of the latch around the at least
one locking member. The distance of the circumferential
groove from the centre of the annulus may vary along
the length of the groove.

The first member of the tool advantageously com-
prises a base plate and the second member advanta-
geously comprises a platen arranged to be mounted
around the base plate.

The present invention will now be described, by way
of example only and with reference to the following
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drawings, of which;

Figures 1a and b illustrate respectively above and
below perspective views of a base plate of the
present invention;

Figures 2 (a-c) show schematic views of the base
plate of Figure 1;

Figure 3 (a) shows an above perspective view of a
platen of the present invention, Figures 3 (b) and (c)
show schematic views of this platen;

Figures 4 (a-d) show perspective and schematic
views of the latch of the present invention;

Figure 5 shows a perspective view of the latch of
Figure 4 in its mounted position in the base plate;
Figure 6 shows an above perspective view of the
base plate, platen and latch all coupled together;
Figure 7 shows a perspective view of an alternative
platen to that of Figure 3, this alternative platen
having only once locking member, and;

Figure 8 shows a perspective view of a power tool
including a releasable locking mechanism accord-
ing to the present invention.

Referring firstly to Figures 1 and 2, there can be
seen a first member, in this example a base plate 2 for a
powered sander. Although not shown in these Figures,
the sander to which the base plate is permanently
mounted imparts to the base plate 2 an orbital vibrating
action. The base plate 2 is mounted to the sander by
way of mounting lugs 4. The base plate 2 includes two
housings, an open housing 6 and detent housing 8. As
can be seen more clearly from Figure 1b, the open
housing 6 has an underside which defines a hollow
opening 10. The purpose of this hollow opening 10 will
become clear hereafter. The detent housing 8 serves to
encapsulate a detent means which will also be
described below.

In use of the sanding device, the orbital oscillating
motion imparted to the base plate 2 is imparted via the
axis A-A as seen in Figure 1a. In order for this motion to
be itself imparted to a second member of the tool, in this
example a sanding platen 12 as shown by referring now
also to Figures 3, there needs to be some method of
coupling the base plate 2 to the sanding platen 12.

It will be seen from Figures 3a to ¢ that the sanding
platen 12 has a generally smoothing-iron shaped outer
profile 14. This is of well known shape and is used gen-
erally within the art of sanding. This will not be
described any further herein. The sanding platen 12
also has an inner peripheral shape defined by a recess
16. It will be seen by comparing the recess of Figures 3
with the outer profile of the base plate 2 of Figures 1 and
2, that the recess 16 is designed to mate with the base
plate 2. Indeed the base plate 2 fits snugly within the
recess 16.

Considering in more detail the sanding platen 12 of
Figures 3a to ¢, it can be seen that within the recess 16
there is arranged at least one locking member, in this
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example two protrusions 18. It will be further appreci-
ated that when the base plate 2 is snugly fitted within
the recess 16 then one of the protrusions 18 will sit
within the detent housing 8 and the other protrusion 18
will sit within the hollow opening 10.

It will be understood from the drawings of Figure 3
that the underside 20 of the platen 12 will carry a sheet
of sandpaper in conventional manner. Those skilled in
the art will understand that such sandpaper often has a
series of holes punched therein in order to aid dust
extraction and therefore the platen 12 has correspond-
ing holes 22 formed therein in order to be aligned with
corresponding holes in the sanding paper (not shown).

It will be appreciated that the sanding platen 12 of
Figures 3 a-c may be coupled to the base plate 2 in one
of two orientations. That is to say either one of the pro-
trusions 18 may, when the base plate 2 is snugly fitted
within the recess 16, fit within either the detent housing
8 or the hollow opening 10.

Referring now to Figures 4 a-d, it will be explained
how the detent means of the present invention oper-
ates. In Figure 4 there is illustrated a detent means
shown generally as 24 which, in this example comprises
a latch formed as an annulus 26 having a groove 28 of
varying width formed therein. The varying width of the
groove 28 may best be seen from Figure 4d. In a pre-
ferred embodiment, the width of the groove 28 varies
linearly so as to either reduce or increase along the cir-
cumference of the annulus 26.

By referring now also to Figures 5 and 6 it can be
seen how the detent means 24 is permanently housed
within the detent housing 8 so as to enable utility of the
present invention. It can be seen more clearly from Fig-
ure 5 that the detent housing 8 has a collar 30 formed
therein. Within this collar 30 the neck 32 of the detent
means 24 is arranged to sit. It will be seen that the
detent means 24 is rotatable about the neck 32 thereby
to also rotate the annulus 26 and therefore the groove
28.

Coupling of the base plate 2 to the platen 12 is
achieved as follows. Most clearly shown from Figure 3¢
it will be seen that each protrusion 18 comprises an
elongate stem 34 terminating in an end cap 36. It will
also be appreciated that the cross sectional area of the
elongate stem 34 is smaller than the cross sectional
area of the end cap 36. By rotating the detent means 24
to a position where the groove 28 is positioned above
the or each protrusion 18, coupling between the base
plate 2 and the platen 12 may be effected. It will be
understood that the groove 28 of varying width along
the circumference of the annulus 26 must have the fol-
lowing characteristics. Firstly one end of the groove 28
must be of width larger than the cross sectional area of
the elongate stem 34 and the other end of the circumfer-
ential groove 28 must be of width smaller than the cross
sectional area either of the stem 34 or of the end cap 36.
In this manner therefore with correct alignment of the
groove 28 over the protrusion 18, the base plate 2 may



5 EP 0 885 690 A2 6

be positioned into a snug fitting within the recess 16 of
the platen 12. The user may then rotate the detent
means 24 so as to cause the groove 28 to catch in a
position around the elongate stem 34 but below the end
cap 36 and thereby on continued rotation of the detent
means 24 cause either the stem 34 or the end cap 36 to
be held within the groove 28.

It will be appreciated therefore that release of the
platen 12 from the base plate 2 cannot be achieved until
rotation of the detent means 24 back to its original posi-
tion occurs whereby the width of the groove 28 is not
sufficiently narrow to prevent passage there through of
the end cap 36 of the protrusion 18.

It will be appreciated that a more secure coupling of
the base plate 2 to the platen 12 may be achieved if, for
example, the radial distance of the groove 28 from the
centre of the annulus 26 varies along the length of the
groove 28. In this way a cam mechanism may be
achieved by which the end cap 36 may be pulled up
toward the detent housing 8 as the latch 24 is rotated so
as to cause a reduction of this distance.

Those skilled in the art will appreciate that the man-
ually operable detent 26 disclosed here above enables
operation to be achieved solely by the hands of the user
without the need for a separate tools.

It will also be appreciated that whilst the present
invention has been described by reference to a powered
sander, the term power tool is sufficiently broad to
encompass any type of power tool for which the present
invention would find use.

Although in the above examples two protrusions 18
have been shown, the present invention would work
with a different number for example 1, 3, 4, 5, 6, etc. Two
have been shown only by way of example and this
number is not meant to be limiting. It would be under-
stood that if a different number of protrusions are used
then different geometries particularly the outer periph-
eral shape of the base plate 12 and recess 16 will be
needed but this is not beyond the capability of one
skilled in the art. As an example of a different number of
protrusions 18, Figure 7, shows an alternative base
plate 2 to that of Figure 2. In Figure 7, like components
are similarly numbered as compared to Figure 2. It will
be noted, however, that only one protrusion 18 is
present in this example.

Figure 8 shows a perspective view of a power tool,
in this case a powered sander 40, including a releasable
locking mechanism according to the present invention.

Claims

1. A releasable locking mechanism for a power tool
configured to couple a first member of the tool to a
second member of the tool and comprising: manu-
ally operable detent means mounted on one of the
first and second members, at least one locking
member arranged for co-operation with the detent
means and mounted on the other of the first and
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10.

second members; the first and second members,
when coupled, being held rigidly to one another and
arranged to be selectively coupled to one another in
more than one orientation via the detent means and
the at least one locking member; the mechanism
characterised in that both the detent means and the
at least one locking member are permanently
attached to their respective first or second mem-
bers on which they are mounted, thereby to achieve
coupling of the first and second members without
the need for separate tools.

A releasable locking mechanism as claimed in
claim 1 wherein the detent means comprises a
latch movably secured within a housing and having
a groove of varying width formed therein.

A releasable locking mechanism as claimed in
claim 2 wherein the latch is formed as an annulus
and the groove of varying width is circumferentially
formed around this annulus.

A releasable locking mechanism as claimed in any
one of the preceding claims wherein the at least
one locking member comprises a protrusion on the
other of the first and second members.

A releasable locking member as claimed in claim 4
wherein the protrusion comprises an elongate stem
bearing an end cap, the end cap having a cross-
sectional area larger than the cross-sectional area
of the elongate stem.

A releasable detent means as claimed in claim 5
wherein the cross-sectional area of the elongate
stem fits within any portion of the groove of the
latch, but the cross-sectional area of the end cap is
too large to fit within a portion of the groove.

A releasable locking mechanism as claimed in any
one of the preceding claims and wherein mounted
on the other of the first and second members are a
plurality of locking members.

A releasable locking mechanism according to claim
7 wherein the first and second members may be
couples to one another in either of two differing ori-
entations, these being 180° apart.

A releasable locking mechanism according to any
one of claims 4 to 7, when appendant to claim 3,
wherein coupling of the first and second members
is achieved by rotation of the latch around the at
least one locking member.

A releasable locking mechanism according to claim
9 wherein the distance of the circumferential groove
from the centre of the annulus varies along the
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length of the groove.

A releasable locking mechanism according to any
one of the preceding claims wherein the first mem-
ber of the tool comprises a base plate and the sec-
ond member comprises a platen arranged to be
mounted around the base plate.

A power tool including a releasable locking mecha-
nism according to any one of claims 1 to 11.

A power tool according to claim 12 wherein the
power tool comprises a sander.
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