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having a plurality of different types or sizes of mounting arrangements. One im-
plement has a fixed power tool coupling arrangement configured for threadable
mounting to a power tool arbor and a removable power tool coupling adapter
configured for mounting to a quick-change coupler, preferably one of a quick-
connect clamping and twist-lock coupling mechanism, of a power tool. Anoth-
er implement is configured with a plurality of threaded arbor coupling arrange-
ments configured to enable mounting of the implement to rotary power tools
equipped with arbors having different diameters with one of the arbor coupling
arrangements being a removable arbor coupling insert that threads into another
one of the arbor coupling arrangements fixed to the implement. One implement
includes the adapter, removable artbor coupling insert, and fixed arbor coupling
arrangement.
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ROTARY SURFACE FINISHING IMPLEMENT
WITH TOOL MOUNTING ADAPTER

FIELD
[001] The present invention is directed to a rotary surface finishing implement, such as a rotary
brush, wheel, or other type of surface finishing, surface treatment or abrasive material removal
rotary device, which is adapted to be driven by a rotary power tool, and more particularly to such
an implement equipped with a tool mounting adapter that enables removable attachment to rotary

power tools having different types and sizes of rotary implement mounting arrangements.

BACKGROUND

[002] Rotary surface treatment implements, such as in the form of rotary brushes, grinding
wheels, cut-off discs, and the like, are commonly used in surface treatment applications,
including polishing, buffing, sanding, grinding, cutting, and other surface finishing, surface
treatment, and abrasive material removal applications. In use, the rotary implement is removably
attached via a rotary implement mounting arrangement to an output shaft of a rotary power tool,
such as a grinder, e.g., angle grinder, drill, or other type of tool. In operation, the rotary power
tool rotates the surface treatment implement at a typical rotational speed of more than one
hundred revolutions per minute, or even faster, while the rotating implement engages a surface
desired to be treated to polish, buff, sand, grind, abrade, cut, or otherwise treat or finish the
surface.

[003] While there are many different types and sizes of rotary implement mounting
arrangements employed to facilitate removable attachment of such surface treatment implements
to rotary power tools, the power tool commonly employs a male coupling arrangement that
engages a female coupling arrangement of the implement to mount the implement to the power
tool. One type of common mounting arrangement employs an externally threaded shaft, e.g. an
arbor, driven by the power tool that typically requires a tool, such as a wrench, to removably
thread it into an internally threaded bore formed in a mounting collar or nut of the implement to
removably secure the implement thereto for rotation substantially in unison with the shaft during
power tool operation. Because some power tools have larger diameter drive shaft, the diameter of
the internally threaded bore of the implement must also be larger to thread it on. Because some
power tools have metric shaft diameters with different thread types and some have imperial shaft

diameters with different thread types, a rotary surface treatment implement maker must keep in
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stock at least three or more different internally threaded mounting collars or nuts for each make
and model of rotary surface treatment implement in order to meet demand.

[004] A second type of mounting arrangement employs a rotary implement clamping
mechanism carried by the power tool that typically is of toolless construction that has a clamping
head inserted into a coupling socket of the implement that is configured to engage part of the
implement that forms the socket securely mounting the implement to the tool. Such rotary
implement clamping mechanisms are sometimes referred to as quick-change clamps, examples
of which are shown and disclosed in US2620604, US5157873A, WO 2019/015980,
CH673423A5, and US8317574.

[005] A third type of mounting arrangement employs a twist-lock coupling mechanism carried
by the power tool that typically also is of toolless construction that has a keyed or indexed
coupling head inserted into the socket of the implement that is rotated or twisted to engage and
securely lock the implement to the tool. Examples include twist-lock coupling mechanisms
shown and disclosed in US3623281A, US6786811B2, US6869346B2, US6942560B2,
US7029384B2, US7722445B2, US7588484B2, and EP1262283B1.

[006] Though the number of different types of rotary implement mounting arrangements
employed over the years has lessened, there are nonetheless enough different types and sizes in
use to require manufacturers to make multiple sets of the same size rotary implement with at
least one set made for use with one type or size of mounting arrangement and at least one other
set made for use with another type or size of mounting arrangement. Quite often, it is not unusual
for manufacturers to make the same size rotary implement in five or more different mounting
sizes.

[007] It is expensive not only to make but also to stock what is essentially the exact same rotary
surface treatment implements in multiple different mounting sizes and arrangements in order to
satisfy marketplace demand and make it commercially available for all of the rotary power tools
with their many different types and sizes of mounting arrangements.

[008] What is needed is a rotary surface treatment implement configured for attachment to
rotary power tools having at least one different type or size of mounting arrangement. What also
is needed is a rotary surface treatment implement adapter configured to enable mounting of the

implement to power tools having at least one different type or size of mounting arrangement.
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SUMMARY
[009] The present invention is directed to a rotary surface finishing implement, such as a rotary
surface treatment implement, equipped with a plurality of rotary power tool mounting or
coupling arrangements including at least one mounting or coupling arrangement configured for
threadable receipt of an externally threaded arbor of one rotary power tool, and at least one
mounting or coupling arrangement configured for quick-connect coupling with a clamping or
twist-lock coupling mechanism of another rotary power tool. In a preferred embodiment, one of
the power tool mounting or coupling arrangements is in the form of a removable mounting or
coupling adapter. A preferred removable mounting or coupling adapter is configured for quick-
connect coupling with a clamping or twist-lock coupling mechanism of a rotary power tool. The
present invention also is directed to such a removable mounting or coupling adapter, including
such a preferred removable mounting or coupling adapter configured for quick-connect coupling
with a clamping or twist-lock coupling mechanism of a rotary power tool.
[010] A preferred rotary surface finishing implement of the present invention is a wire brush,
such as a power brush, radial brush, or a cup brush, equipped with a plurality of rotary power
tool mounting or coupling arrangements configured to enable the implement to be mountable to
rotary power tools having a plurality of different sized and/or types of rotary surface finishing
implement mounting mechanisms. One of the mounting or coupling arrangements is a threaded
arbor coupling arrangement composed of a collar fixed to the implement that has an internally
threaded bore for receiving an externally threaded arbor of a rotary power tool to which the
implement can be removably attached. Another one of the mounting or coupling arrangements is
a removable mounting or coupling adapter that is removably attached to the threaded arbor
coupling arrangement preferably by being removably mounted to the collar. A preferred
removable mounting or coupling adapter is configured for quick-connect coupling with a
clamping or twist-lock mechanism of a rotary power tool.
[011] A preferred removable mounting or coupling adapter is composed of a quick-connect
clamping or twist-lock coupling socket formed of a socket sidewall removably attached to the
collar and which carries a generally planar socket anchor plate overlying the collar that has a
socket opening formed therein. In one preferred embodiment, the socket opening formed in the
plate is generally circular defining a socket configured for receiving a clamping head of a quick-

connect clamp of a rotary power tool. In another preferred embodiment, the socket opening
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formed in the plate is non-circular defined by an inner peripheral edge having a plurality of
spaced apart recesses, defining twist-lock coupling head key receiving keyways, and a plurality
spaced apart projections, defining twist-lock coupling head keyway receiving keys.

[012] Where it is desired for the implement to be configured with mounting or coupling
arrangements that enable mounting to rotary power tools having arbor shafts of different
diameters, the implement can be further equipped with a removable collar insert having an
enlarged head from which elongate tube defined by a cylindrical sidewall axially extends that is
internally threaded, for threadably receiving an arbor shaft of a power tool, and externally
threaded, so it can be threadably received in the internally threaded bore of the collar fixed to the
implement. When the removable collar insert is threaded into the fixed collar, the stacked or
nested collars define an arbor diameter size adjustable rotary power tool coupling assembly of
the of the present invention to which such a removable mounting or coupling adapter can be
removably attached.

[013] The result is a rotary surface finishing implement and removable adapter of the present
invention mountable to rotary power tools, such as angle grinders, drills, and the like, having
different types of mounting or coupling arrangements as well as different diameters of externally
threaded arbors. This advantageously enables rotary finishing implements to be made having
fewer types of fixed collars and fewer type of quick-connect mounting or coupling arrangements.
[014] Various other features, advantages, and objects of the present invention will be made

apparent from the following detailed description and any appended drawings.

DRAWING DESCRIPTION

[015] One or more preferred exemplary embodiments of the invention are illustrated in the
accompanying drawings in which like reference numerals represent like parts throughout and in
which:

[016] Figure 1 is a top perspective view of a surface treatment implement, e.g., cup brush,
equipped with a preferred embodiment of a detachable rotary power tool mounting adapter of the
present invention configured with a power tool coupling arrangement for operatively coupling
with a quick-change clamping mechanism of a rotary power tool enabling the implement to be
relatively quickly removably and toollessly attached to and/or detached from the tool;

[017] Figure 2 is side elevation view of the implement and detachable power tool mounting

adapter of Figure 1;
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[018] Figure 3 is cross-section of the implement and detachable power tool adapter of Figure 1
taken through section A—A of Figure 2;

[019] Figure 4 is an exploded view of the implement and detachable power tool adapter of
Figure 1;

[020] Figure 5 is a bottom perspective view of another embodiment of a surface treatment
implement that is a twisted-knot cup brush equipped with a removable power tool mounting
adapter constructed in accordance with the present invention;

[021] Figure 6 illustrates a surface treatment implement carrying another preferred embodiment
of a removable rotary power tool mounting adapter configured for operatively coupling with a
quick-disconnect twist-locking coupling mechanism of a rotary power tool enabling the
implement to be relatively quickly removably and toollessly attached to and/or detached from the
tool;

[022] Figure 7 is a top perspective view of a surface treatment implement, e.g., cup brush, with
the rotary power tool mounting adapter removed to show a removable insert configured as a
threaded arbor coupling arrangement of one size threadably received in a threaded arbor
coupling arrangement of another size fixed to the implement; and

[023] Figure 8 is a bottom perspective view of the removable threaded arbor coupling
arrangement insert of Figure 7.

[024] Before explaining one or more embodiments of the invention in detail, it is to be
understood that the invention is not limited in its application to the details of construction and the
arrangement of the components set forth in the following description or illustrated in any
appended drawings. The invention is capable of other embodiments, which can be practiced or
carried out in various ways. Also, it is to be understood that the phraseology and terminology

employed herein is for the purpose of description and should not be regarded as limiting.

DETAILED DESCRIPTION

[025] Figures 1-5 illustrate a rotary surface finishing implement 20 of the present invention that
is equipped with a power tool mounting arrangement 25 composed of at least a plurality of rotary
power tool coupling arrangements 22, 24 configured for removable mounting of the implement
20 to at least a plurality of different types and/or sizes of corresponding complementary rotary
surface finishing implement coupling arrangements of a rotary power tool (not shown), such as

an angle grinder, drill or the like, to removably attach the implement 20 to the tool. In a preferred
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embodiment, the rotary surface finishing implement 20 is equipped with at least one coupling
arrangement 22 configured to enable removable attachment of the implement to at least one
coupling arrangement of a power tool of a corresponding type and/or size, and the implement 20
has a removable tool mounting adapter 26, e.g., adaptor, configured to provide at least one other
coupling arrangement 24 that enables removable attachment of the implement to at least one
coupling arrangement of a power tool of a different corresponding type and/or size.

[026] The rotary surface finishing implement 20 preferably is a rotary abrasive surface treating
implement 28, such as a rotary wire brush 30, like the cup brush 32 depicted in Figures 1-4. With
specific reference to Figure 3, the brush 30, e.g., cup brush 32, has a perforate annular metal
brush wire anchor hub 34 from which metallic brush wires 36 outwardly extend that are
supported by and sandwiched between substantially rigid inner and outer metal brush wire
supporting cups 38, 40. As is shown in Figure 3, the hub 34 is coaxial with and sandwiched
between the inner and outer cups 38, 40. The hub 34 has a radially extending perforated portion
42 that extends into an annular brush wire guide channel 44 formed between corresponding
brush wire supporting sidewalls 46, 48 of the cups 38, 40 from which groups or tufts 50 of wires
36 outwardly extend. The groups or tufts 50 of wires 36 extend from circumferentially spaced
through-holes 52 in the perforate portion 42 of the hub 34 outwardly from between the cups 38,
40. The free ends 54 of the wires 36 define a working face 56 of the brush that engages the
surface being finished or otherwise treated by the brush during rotation of the brush by the power
tool. The brush wires 36 are formed of elongate wire filaments 58, which can be crimped, such
as depicted in Figures 1-3, or which can be twisted and knotted, such as the twisted-knot brush
wires 36 of the implement 20°, preferably rotary brush 30’, e.g., cup brush 32°, shown in Figure
5.

[027] As previously indicated, a rotary surface finishing implement 20, preferably brush 30,
e.g., cup brush 32, of the invention has a power tool mounting arrangement 25 constructed in
accordance with the present invention that is composed of at least a plurality of power tool
coupling arrangements 22, 24 disposed in operable cooperation with one another and which are
configured to independently or separately enable removable mounting of the implement 20 to at
least a plurality of different types and/or sizes of corresponding complementary coupling
arrangements of a rotary power tool to removably mount the implement 22 to the tool. In other

words, a rotary surface finishing implement 20, preferably brush 30, e.g., cup brush 32, of the
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present invention is equipped with one coupling arrangement 22 configured to separately and
independently enable mounting of the implement 20 to one power tool equipped with one type or
size of complementary coupling arrangement, and is equipped with at least one other coupling
arrangement 24 configured to separately and independently enable mounting of the implement
20 to another power tool equipped with another different type or size of complementary coupling
arrangement.

[028] With specific reference to Figures 3 and 4, one of the power tool coupling arrangements
22 is a threaded arbor power tool coupling arrangement 35 fixed to the implement 20 which
includes a power tool coupling collar 60 with an internally threaded bore 62 having a diameter,
thread type and thread pitch selected or configured to match a correspondingly externally
threaded output shaft or arbor of a power tool (not shown) having an externally threaded output
shaft and arbor of the same diameter, thread type and pitch. The collar 60 has an internally
threaded elongate bore 62 formed in a head 65 of the collar 60 that defines a radially extending
annular abutment flange 64 from which generally axially extends a generally cylindrical shaft
anchor tube 66 in the manner depicted in Figure 4. In assembly, the internally threaded arbor
shaft anchor tube 66 is received in generally coaxially aligned collar seating openings 68, 70, 72
formed respectively in the inner cup 38, brush wire anchor hub 34, and the outer cup 40 thereby
generally coaxially aligning the inner cup 38, hub 34, and outer cup 40 so they are substantially
coincident with an axis of rotation and centerline 74 of the implement 20, preferably brush 30,
e.g., cup brush 32.

[029] If desired, an annular washer or spacer 75 can be disposed between the flange 64 of the
collar 60 and the outer cup 40 with the flange 64 abutting against the spacer 75 sandwiching the
spacer 75 between it and the outer cup 40 when assembly of the implement 20, preferably brush
30, e.g., cup brush 32, is completed. If desired, the annular spacer 75 can be a vibration
dampener made of an elastomeric material, such as rubber, neoprene, SORBOTHANE, or
another suitable viscoelastic polymeric dampening material that helps dampen and/or isolate
vibration generated during contact between the brush wires 36 and surface being finished or
treated during use of the rotating implement 20, brush 30, e.g., cup brush 32, to finish or treat the
surface.

[030] In power tool attachment, the rotary surface finishing implement 20, preferably brush 30,

e.g., cup brush 32, is threaded onto the externally threaded arbor of the rotary power tool with
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which it will be used to finish or otherwise treat a surface, object or the like with the brush wire
face by rapidly rotating the implement 20 at a rotational speed of at least one-hundred
revolutions per minute (RPMs) and preferably at least two hundred RPMs. As previously
indicated, the arbor of the power tool has a diameter the same as that of the internally threaded
bore 62 formed in the collar 60 with the type and pitch of the threads of the externally threaded
arbor matching that of the internally threaded bore 62 of the collar 60. Where the implement 20
is a radial brush, such as a power brush, grinding wheel, or cut off disc, a lock nut (not shown)
can be threaded onto the end of the arbor extending through and beyond the implement, e.g.
radial brush, grinding wheel or cutoff disc, and securely tightened using a spanner or lock nut
wrench (also not shown).

[031] To enable a rotary surface finishing implement 20, preferably brush 30, e.g., cup brush
32, to be mountable to a rotary power tool having a type of coupling arrangement different than
that of an externally threaded arbor, the implement 20 advantageously is further equipped with a
removable tool mounting adapter 26 configured to provide a quick-change coupling arrangement
24 different than the threaded arbor coupling arrangement 22 discussed above. A preferred tool
mounting adapter 26 of the present invention has a female quick-change coupling arrangement
24 configured or adapted to releasably couple with a male quick-change coupling arrangement,
namely at least one of a quick-connect clamping mechanism and twist-lock coupling mechanism,
of a rotary power tool enabling the implement 20 to be attached to such a quick-change coupling
mechanism equipped tool. As discussed in more detail below, when the implement 20 is to be
mounted via threaded coupling arrangement 22 to a power tool having an externally threaded
arbor, the adapter 26 is removed permitting the internally threaded collar 60 of the threaded
coupling arrangement 22 to be threaded onto the arbor of the tool. When it is desired to mount
the implement 20 to a power tool equipped with a quick-change coupling arrangement, the
adapter 26 is either left in place on the implement 20, such as in the quick-change coupling
arrangement operating position depicted in Figures 1 and 2, or reattached to the implement 20
such that the adapter 26 is disposed in the operating position shown in Figures 1 and 2.

[032] The female quick-change coupling arrangement 24 of the removable tool mounting
adapter 26 has a power tool quick-connect coupling mechanism engaging socket 76 formed in a
generally planar quick-change tool engagement plate 78 overlying the collar 60 of threaded
coupling arrangement 22 that is attached to the implement 20 by a coupling socket sidewall 80.
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In a preferred embodiment, the quick-change tool engagement plate 78 is an annular quick-
connect coupling mechanism anchor plate 82 with a socket opening 84 centered on the plate 82
that is configured for receipt of one or more clamping elements (not shown) of a clamping head
(not shown) of a quick-connect clamping mechanism (not shown) of a power tool to which the
implement 20 is to be removably but securely mounted. As is best shown in Figures 1 and 4, the
socket opening 84 is defined by an inner peripheral edge 85 that forms a generally circular socket
opening 84. The coupling socket sidewall 80 encircles and extends axially from the anchor plate
82 defining a generally cylindrical adapter mount 86 configured for secure but removable
engagement with the implement 20, such as in the manner depicted in Figures 1 and 2.

[033] With reference to Figure 3, a radially inwardly facing surface 88 of the coupling socket
sidewall 80 bounds and engages a radially outwardly facing surface 90 of the head 65 of
internally threaded arbor shaft coupling collar 60 in a manner that removably but positively,
securely and substantially immovably attaches the adapter 26 to the implement 20 by removably
attaching the adapter 26 to the head 65 of the collar 60. In one preferred embodiment, one of the
inner surface 88 of the coupling socket sidewall 80 and the outer surface 90 of the head 65 of the
collar 60 has at least one and preferably a plurality of radially outwardly extending pins or
projections (not shown) which are received in corresponding complementary channels (not
shown) formed in the other one of the inner surface 88 of the coupling socket sidewall 80 and the
outer surface 90 of the head 65 of the collar 60 to releasably and immovably secure the adapter
26 to the implement 20. In another preferred embodiment, the inner surface 88 of the coupling
socket sidewall 80 threadably engages the outer surface 90 of the head 65 of the collar 60
enabling secure but removable attachment of the adapter 26 to the implement 20. Where
attachment is achieved via threadable engagement, the threads formed in the inner surface 88 of
the coupling socket sidewall 80 and the threads formed in the outer surface 90 of the head 65 of
the collar 60 are arranged so that torque transmitted from the power tool to the implement 20
during surface treatment or surface finishing using the implement 20 advantageously tightens the
adapter 26 on the collar 60. Other arrangements and means for removably yet positively securing
the adapter 26 to the collar 60 of the implement 20 are contemplated as being within the scope of
the present invention.

[034] In use and operation, one or more clamping elements of a male clamping head of a rotary

power tool are inserted into the opening 84 in the quick-connect coupling mechanism engaging
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socket 76 and extended radially outwardly relative to the anchor plate 82 until the anchor plate
82 is engaged by the power tool clamping head thereby toollessly releasably securing the
implement 20 to the power tool. When it is desired to remove or change the implement 20, the
clamping head is manipulated to disengage the power tool clamping head from the clamp anchor
plate 82 permitting the clamp elements of the clamping head to be withdrawn from the opening
84 of the quick-connect coupling mechanism engaging socket 76 detaching the clamping head
from the socket 76.

[035] Figure 6 illustrates a rotary surface finishing implement 20, preferably brush 30, e.g., cup
brush 32, equipped with another preferred embodiment of a removable rotary power tool
mounting adapter 26’ constructed in accordance with the present invention having a quick-
connect coupling mechanism engaging socket 76° configured for receipt and engagement of a
twist-lock coupling mechanism having a shape or contour substantially complimentary to that of
a twist-lock coupling head (not shown) of a power tool enabling the implement 20 to be
removably and toollessly mounted to the tool. Such a twist-lock coupling head receiving socket
76’ is defined by a non-circular socket opening 84” formed in the quick-connect twist-lock
coupling head anchor plate 82 having an inner peripheral edge 85” with a discontinuous non-
straight non-circular contour substantially complementary to that of a non-circular outer
peripheral shape of a twist-lock coupling head (not shown) of a power tool to which the
implement is mountable. The inner peripheral edge 85’ that defines the non-circular opening 84’
of the socket 76’ is formed of at least a plurality of circumferentially spaced apart recesses 92
that each defines a twist-lock coupling head key-receiving slot or keyway 94 and at least a
plurality of circumferentially spaced radial projections 96 that each defines a twist-lock coupling
head keyway-receiving tooth or key 98.

[036] With continued reference to Figure 6, socket 76 is formed of a non-circular opening 84’
defined by an inner peripheral edge 85° having four equiangularly circumferentially spaced apart
radially outwardly extending twist-lock head key-receiving slots or keyways 94 between each
pair of which is disposed a pair of spaced apart radially inwardly extending teeth or keys 98. This
produces a socket 76” with an opening 84’ defined by an inner peripheral edge 85° having a
contour substantially the same as a twist-lock coupling head of a power tool configured with four
generally equiangularly spaced apart keys (not shown) of a shape or contour substantially

complimentary to that of each one of the slots or keyways 94 of the socket 76’ between each pair
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of which is disposed a pair of spaced apart slots or keyways (also not shown) of a shape or
contour substantially complimentary to that of the teeth or keys 98 of the socket 76’.

[037] In use and operation, such a twist-lock power tool coupling head is manipulated until
each of its teeth or keys is received in a corresponding one of the slots or keyways 94 formed in
the inner peripheral edge 85 of the socket opening 84’ and each one of the teeth or keys 98
formed in the inner peripheral edge 85’ of the socket opening 84’ are received in a corresponding
one of the slots or keyways formed in the twist-lock power tool coupling head. Once this occurs,
the twist-lock coupling head is inserted through the opening 84’ of the socket 76 and twisted or
rotated to engage the twist-lock coupling head of the power tool with the quick-connect clamp
anchor plate 82’ of the adapter 26’ of the implement 20 thereby locking the implement 20 the
power tool.

[038] Figure 7 illustrates another preferred embodiment of a rotary surface finishing implement
20, preferably rotary wire brush 30, e.g., cup brush 32, of the present invention with the adapter
26 removed to uncover a plurality of stacked or nested rotary power tool coupling arrangements
22a, 22b that can be housed within the adapter 26 with the plurality of stacked or nested rotary
power tool coupling arrangements 22a, 22b defining an arbor diameter size adjustable rotary
power tool coupling assembly 112 configured to enable secure removable attachment of the
implement 20 to rotary power tools having arbors of a plurality of different sized diameters. One
of the rotary power tool coupling arrangements 22b is a removable rotary power tool arbor
coupling insert 100 that is stacked on or nested with another one of the rotary power tool
coupling arrangements 22a that is substantially immovably fixed or grounded to the implement
20. The removable rotary power tool coupling arrangement 22b or insert 100 is configured to
enable removable mounting of the implement 20 to one rotary power tool having an arbor shaft
of a first diameter when stacked on or nested in the fixed rotary power tool coupling arrangement
22a. The fixed rotary power tool coupling arrangement 22a is configured to enable removable
mounting of the implement 20 to another rotary power tool having an arbor shaft of a second
diameter larger than the arbor shaft of the first diameter when the removable rotary power tool
coupling arrangement 22b or insert 100 is unstacked, detached, removed or disengaged from the
fixed rotary power tool coupling arrangement 22a. With additional reference to Figure 8, the
removable rotary power tool threaded arbor coupling insert 100 provides a detachable threaded

arbor coupling arrangement 35b configured for threadably receiving an externally threaded arbor
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of one rotary power tool having a first arbor shaft diameter and which threadably nests in a fixed
threaded arbor coupling arrangement 35a configured for threadably receiving an externally
threaded arbor of another rotary power tool having a second arbor shaft diameter greater than the
first arbor shaft diameter.

[039] As best shown in Figure 8, the removable threaded arbor coupling insert 100 is formed of
a threaded arbor shaft anchoring collar 102 having an outwardly extending flange 104 defining
an enlarged head 105 at one end of the collar 102 from which axially extends a narrower
generally cylindrical tubular internally and externally threaded elongate arbor anchor tube 106.
The insert 100 has an internally threaded bore 108 formed in head 105 that extends into arbor
shaft anchor tube 106 with the arbor shaft anchor tube 106 having a diameter smaller than the
diameter of the internally threaded bore 62 (Figures 1, 3, 4 and 6) formed in the head 65 and the
arbor shaft anchor tube 66 of collar 60. The insert 100 has an arbor shaft anchor tube sidewall
110 that is both internally threaded and externally threaded, the sidewall 110 being externally
threaded having an outer diameter, e.g., O.D., thread type, and thread pitch substantially the
same as or compatible with the inner diameter, e.g. 1.D., thread type and thread pitch of the
internally threaded bore 62 formed in the head 65 and arbor shaft anchor tube 66 of the fixed
collar 60. The externally threads of the arbor shaft anchor tube sidewall 110 of the removable
insert 100 enables the threaded arbor shaft anchor tube 106 to be threaded into the threaded bore
62 in the collar 60 until the head 105, e.g., flange 104, of the insert abuts against the head 65,
e.g., flange 64, of collar 60. When the arbor shaft anchor tube 106 of the removable insert 100 is
threaded into the threaded bore 62 in the fixed collar 62, at least a portion of the arbor shaft
anchor tube 106 of the removable insert 100, e.g., detachable collar 102, is generally coaxially
received in at least a portion of the arbor shaft anchor tube When the arbor shaft anchor tube 106
of the removable insert 100 is threaded into the threaded bore 62 in the fixed collar 60 until its
head 105 abuts against the head 65 of the collar 60, the collar 60 and insert 100 form an arbor
diameter size adjustable rotary power tool coupling assembly 112 configured to enable secure
removable attachment of the implement 20 to rotary power tools having arbors of a plurality of
different size diameters.

[040] In use and operation, where a multiple power tool mount type or size rotary surface
finishing implement 20, preferably rotary wire brush 30, e.g., cup brush 32, constructed in

accordance with the present invention is equipped with an arbor diameter size adjustable rotary
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power tool coupling assembly 112, the adapter 26 can be detached or otherwise removed to
access one or both arbor shaft coupling collars 60, 102 for mounting of the implement 20 to one
of a plurality of different rotary power tool having arbor shafts of different diameters. Where the
power tool has an arbor shaft of a diameter, thread type and pitch substantially the same as or
compatible with the diameter, thread type and thread pitch of the internally threaded bore 108
formed in detachable collar 102, e.g., insert 100, the implement 20 can be mounted to the power
tool by threading the arbor shaft into the threaded bore 108 in collar 102. Where the power tool
has an arbor shaft of a larger diameter, the detachable collar 102 or insert 100 is removed by
unthreading the externally threaded arbor shaft anchor tube 106 from the internally threaded bore
62 formed in the collar 60 immovably fixed or grounded to the implement 20 until the collar 102
or insert 100 disengages therefrom. Thereafter, the implement 20 is mounted to the power tool
by threading the larger diameter arbor shaft into the internally threaded bore 62 formed in the
fixed collar 60.

[041] The present invention is directed to a rotary surface finishing implement that includes a
power tool mounting arrangement adapted for mounting to rotary power tools having a plurality
of different types and sizes of mounting arrangements. The power tool mounting arrangement
has a plurality of power tool coupling arrangements with one of the power tool coupling
arrangements configured for removable mounting of the rotary surface finishing implement to a
threaded arbor of a power tool, and another one of the power tool coupling arrangements
configured for removable mounting of the rotary surface finishing implement to a quick-connect
clamp or twist-lock coupling arrangement. One of the power tool coupling arrangements is
includes a removable power tool mounting adapter removably attached to the rotary surface
finishing implement. The one of the power tool coupling arrangements configured for removable
mounting of the rotary surface finishing implement to a threaded arbor of a power tool has a
collar with an internally threaded bore. The removable power tool mounting adapter is
removably attached the collar with the internally threaded bore.

[042] The removable power tool mounting adapter includes a quick-connect coupling
mechanism engaging socket. The one of the power tool coupling arrangements configured for
removable mounting of the rotary surface finishing implement to a threaded arbor of a power
tool has a collar with an internally threaded bore. The quick-connect coupling mechanism

engaging socket is removably attached to the collar with the internally threaded bore. The quick-

13



WO 2019/173250 PCT/US2019/020627

connect coupling mechanism engaging socket includes a generally planar anchor plate having a
socket opening formed therein with the anchor plate bounded by a coupling socket sidewall. The
generally planar anchor plate is annular and the socket opening formed in the anchor plate is
generally circular.

[043] The socket opening formed in the anchor plate can be generally non-circular where
configured for the coupling head of a twist-lock rotary power tool coupling arrangement. The
non-circular socket opening formed in the anchor plate is defined by an inner peripheral edge
having a plurality of recesses and a plurality of projections formed therein defining a twist-lock
head receiving socket opening.

[044] The one of the power tool coupling arrangements configured for removable mounting of
the rotary surface finishing implement to a threaded arbor of a power tool has a collar with an
internally threaded bore. The coupling socket sidewall removably engages the collar with the
internally threaded bore. The power tool mounting arrangement includes a collar with an
internally threaded bore configured for threadably engaging a threaded arbor of a rotary power
tool, and a power tool mounting adapter removably attached to the collar, the power tool
mounting adapter including a socket configured for engaging with a quick-connect coupling of a
rotary power tool. The socket includes a plate with a socket opening formed therein. The socket
further includes a sidewall extending from the plate that engages the collar removably attaching
the socket to the collar.

[045] The power tool mounting arrangement has a first collar with a first internally threaded
bore of a first diameter configured for threadably engaging a threaded arbor of a rotary power
tool having a first diameter, and a second collar with a second internally threaded bore of a
second diameter that is threadably removably received in the first internally threaded bore of the
first collar. Each collar has an enlarged head at one end from which an elongate tube outwardly
extends. The elongate tube of one of the collars is formed of a tubular sidewall that is both
internally threaded and externally threaded. The rotary surface finishing implement further
includes a removable power tool mounting adapter that includes a socket configured for
releasably engaging with a quick-connect coupling assembly of a rotary power tool. The socket
includes a socket opening formed in a plate carried by a sidewall releasably engaging one of the

collars.
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[046] The present invention also is directed to a rotary surface finishing implement that
includes a power tool mounting arrangement adapted for mounting to rotary power tools having
a plurality of different types and sizes of mounting arrangements with one of the mounting
arrangements having a collar fixed to the implement and having an internally threaded bore
configured for receiving a threaded arbor of a rotary power tool, and another one of the mounting
arrangements having a removable adapter having a quick-connect clamp or twist-lock coupling
engaging socket for receiving one of a quick-disconnect clamp or twist-lock coupling
arrangement of a rotary power tool. The collar includes an enlarged head and a tube extending
axially therefrom, and the socket includes a socket sidewall engaged with the head of the collar
to releasably mount the adapter thereto. The socket further includes a socket anchor plate carried
by the socket sidewall, the socket anchor plate overlying the collar.

[047] Understandably, the present invention has been described above in terms of one or more
preferred embodiments and methods. It is recognized that various alternatives and modifications
may be made to these embodiments and methods that are within the scope of the present
invention. It is also to be understood that, although the foregoing description and drawings
describe and illustrate in detail one or more preferred embodiments of the present invention, to
those skilled in the art to which the present invention relates, the present disclosure will suggest
many modifications and constructions as well as widely differing embodiments and applications
without thereby departing from the spirit and scope of the invention. The present invention,
therefore, is intended to be limited only by the drawings, written description and claims

appended hereto.
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CLAIMS
1. A rotary surface finishing implement comprised of a power tool mounting arrangement
adapted for mounting to rotary power tools having a plurality of different types and sizes of

mounting arrangements.

2. The rotary surface finishing implement of claim 1, wherein the power tool mounting
arrangement comprises a plurality of power tool coupling arrangements with one of the power
tool coupling arrangements configured for removable mounting of the rotary surface finishing
implement to a threaded arbor of a power tool, and another one of the power tool coupling
arrangements configured for removable mounting of the rotary surface finishing implement to a

quick-connect clamp or twist-lock coupling arrangement.

3. The rotary surface finishing implement of claim 2, wherein one of the power tool
coupling arrangements is comprised of a removable power tool mounting adapter removably

attached to the rotary surface finishing implement.

4. The rotary surface finishing implement of claim 3, wherein the one of the power tool
coupling arrangements configured for removable mounting of the rotary surface finishing
implement to a threaded arbor of a power tool comprises a collar with an internally threaded

bore.

5. The rotary surface finishing implement of claim 4, wherein the removable power tool

mounting adapter is removably attached the collar with the internally threaded bore.

6. The rotary surface finishing implement of claim 3, wherein the removable power tool

mounting adapter comprises a quick-connect coupling mechanism engaging socket.

7. The rotary surface finishing implement of claim 6, wherein the one of the power tool
coupling arrangements configured for removable mounting of the rotary surface finishing
implement to a threaded arbor of a power tool comprises a collar with an internally threaded

bore.
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8. The rotary surface finishing implement of claim 7, wherein the quick-connect coupling

mechanism engaging socket is removably attached to the collar with the internally threaded bore.

9. The rotary surface finishing implement of claim 6, wherein the quick-connect coupling
mechanism engaging socket is comprised of a generally planar anchor plate having a socket

opening formed therein with the anchor plate bounded by a coupling socket sidewall.

10. The rotary surface finishing implement of claim 9, wherein the generally planar anchor

plate is annular and the socket opening formed in the anchor plate is generally circular.

11. The rotary surface finishing implement of claim 9, wherein the socket opening formed in

the anchor plate is generally non-circular.

12. The rotary surface finishing implement of claim 11, wherein the non-circular socket
opening formed in the anchor plate is defined by an inner peripheral edge having a plurality of
recesses and a plurality of projections formed therein defining a twist-lock head receiving socket

opening.

13. The rotary surface finishing implement of claim 9, wherein the one of the power tool
coupling arrangements configured for removable mounting of the rotary surface finishing
implement to a threaded arbor of a power tool comprises a collar with an internally threaded

bore.

14. The rotary surface finishing implement of claim 13, wherein the coupling socket sidewall

removably engages the collar with the internally threaded bore.

15. The rotary surface finishing implement of claim 1, wherein the power tool mounting
arrangement comprises a collar with an internally threaded bore configured for threadably
engaging a threaded arbor of a rotary power tool, and a power tool mounting adapter removably
attached to the collar, the power tool mounting adapter comprising a socket configured for

engaging with a quick-connect coupling of a rotary power tool.

16. The rotary surface finishing implement of claim 15, wherein the socket is comprised of a

plate with a socket opening formed therein.
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17. The rotary surface finishing implement of claim 16, wherein the socket is further
comprised of a sidewall extending from the plate that engages the collar removably attaching the

socket to the collar.

18. The rotary surface finishing implement of claim 1, wherein the power tool mounting
arrangement comprises a first collar with a first internally threaded bore of a first diameter
configured for threadably engaging a threaded arbor of a rotary power tool having a first
diameter, and a second collar with a second internally threaded bore of a second diameter that is

threadably removably received in the first internally threaded bore of the first collar.

19. The rotary surface finishing implement of claim 18, wherein each collar has an enlarged

head at one end from which an elongate tube outwardly extends.

20. The rotary surface finishing implement of claim 19, wherein the elongate tube of one of

the collars is formed of a tubular sidewall that is internally threaded and externally threaded.

21. The rotary surface finishing implement of claim 18, further comprising a removable
power tool mounting adapter comprised of a socket configured for releasably engaging with a

quick-connect coupling assembly of a rotary power tool.

22. The rotary surface finishing implement of claim 21, wherein the socket is comprised of a

socket opening formed in a plate carried by a sidewall releasably engaging one of the collars.

23. A rotary surface finishing implement comprised of a power tool mounting arrangement
adapted for mounting to rotary power tools having a plurality of different types and sizes of
mounting arrangements with one of the mounting arrangements comprising a collar fixed to the
implement and having an internally threaded bore configured for receiving a threaded arbor of a
rotary power tool, and another one of the mounting arrangements comprising a removable
adapter having a quick-connect clamp or twist-lock coupling engaging socket for receiving one

of a quick-disconnect clamp or twist-lock coupling arrangement of a rotary power tool.
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24. The rotary surface finishing implement of claim 23, wherein the collar is comprised of an
enlarged head and a tube extending axially therefrom, and the socket is comprised of a socket

sidewall engaged with the head of the collar to releasably mount the adapter thereto.

25. The rotary surface finishing implement of claim 24, wherein the socket is further
comprised of a socket anchor plate carried by the socket sidewall, the socket anchor plate

overlying the collar.
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