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ABSTRACT

The invention provides a wire brush disc shaped grinder accessory that has segments removed
from the circumference of the disc to providé visibility of the work surface while in use and with
the bristles of the wire brush arranged in groups around the disc. It also provides a cup shaped

,: wire brush tool wherein the bristles are anaﬁged in groups. In this way both provide a cooler

cutting action.
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TECHNICAL FIELD OF THE INVENTION

This invention relates to the field of rotatable tools of ﬂle type having projecting bristles such as wire
brushes intended for surface cleanmng and to some extent shaping purposes, optionally also having
manufactured edges or teeth, for shaping and forrﬁing materials. In parﬁcular this invention relates to
brushes charactenized by the Wéy - and positions - at which the bnistles are fixed or joined mn or on the

brush body or carrier and the shape of the carrer..

BACKGROUND

Grinders such angle grinders equipped with wire brush-like spinnng attﬁchments are widely used in trade
for the removal of paint, rust, and other coatings from engineering structures, véhicles, Ships, and the like.
Wire brush attachments have some disadvantages, such as providing a greater torque on the spinning angle
grindér than the torque from an abrasive disk. . The tools described in this specification are de*zelOiJments of
tools suitable for use with grinders as described in our earlier patent applications such as
PCT/NZ95/OOO35 and PCT/US96/16511. The tools described therein provide advantages over prior-

art tools, the advantages including better control of the "bite" by varying the ahgle of attack; the tool ..

having a non-cutting rest surface (which may spin), also visibility of the work surface at or about the

cutting edge, and forced cooling of the work surface.

STATEMENT OF THE INVENTION

The invention comprises an accessory for a grinder comprising a rotatable disc-shaped tool having

a first surface and a second surface, an axis of rotation and being adapted to be mounted on an

- arbor of an angle grinder and bemg prov:ded with a workmg zone extending inwardly from the

perimeter of the tool; and the working zone of the rotatable tool 18 prowded with a plura.hty of

brush-like bristles, wherein the bristles are rnounted to pmJect outwards ﬁom a surface in two or
more spaced-apart groups around the working zone, and the: edge of the disc in the portions of
the disc between the groups is modified by removal of segments of the body of the disc. In use

the work surface experiences an intermittent cutting or abrading action interspersed: with non-
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~ abrading or non-cutting periods herein termed "rest times" , the spaced-apart groups being capable

in use of aiding the movement of air about the working surface. In addition the removal of
segments of the disc periphery aids in viewing the surface of a workpiece being abraded as the

disc rotates.

The invention also comprises an abrasive tool provided with brush-like bristles Which has a cup-

shaped support with the bristles prOJectlng in at least two spaced groups from around the rim of

the cup.

Preferably the bristles are formed from metallic wire or the like, although optionally they may be
made of some other substance such as hair, plastics, or the like. Also preferably the bristles are
mounted in at least three spaced-apart groups In some cases the bristles can be mounted in

groups having a spiraling arrangement on the surfaco of a disc-shaped accessory, capable in use of

aiding the movement of air over the surface of the accessory.

The tool is adapted for mounting upon the spindle or arbor of an angle grinder tool and for this

purpose it is preferably provided with an optionally threaded central mounting aperture. The

- accessory may be a flat disc, or it may be a disc that is curved in cross-section like a saucer (and

generally be used with the convex surface against the work), or it may have a deep, cup-like
cross-section with the bristles extending substantially from the edge of the cup - and 1s used with

the concave 'side'toward the work.

In a preferred embodiment of the mvention the tool i provided with a rest means having less effective
abrading or cuttmg properties, located 1n ﬁxed relation to the workmg zone of the tool and displaced
from the working zone along the line of the axis of rotation of the tool and away from the grinder, so
that in use an operator can rest the less effective rest means of the tool upon the work surface and then
tilt the grinder about the tool so varying the angle of attack and thereby either increase or decrease the

amount by Wthh the working zone is 1mpressed upon the work surface.
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.. The working zone comprises a plurality of bristles capable of performing a cutting or abrading action

when i rotational motion, the bristles projecting from the accessory in the working zone and the length

of the bristles being such that at least a portion of the rest means can be contacted with a work surface

- with substannaﬂy no contact occurring between the bristles arid the work surface. - Preferably the

bristles are located in 2 working zone which extends from the outer perimeter of the disk-shaped tool to

a point that is up to two thirds, and more preferably up to one third, of the distarice from the perimeter

. to.the ads of rotation.

The tool preferably has e'convex surface with the working zone provided by an outer 'peripheral portion
of the convex surface of the disk hawng groups of bristles located thereon and in wh1ch the rest means

1S prowded by a portion of the convex ‘'surface of the disc located radlally mward of the ‘'working zone.

However the rest means éan be prowded by

an inner rest zone or protrusmn that 1 13 not part of the disc such as a separately rotatable protrusion
mounted by means of a beanng onto the tool or grinder spindle or a central protrusion built out from -
the body:of the tool. Where the disc has a deep cup shape with the bristles projecting from the
rim of the cup" the rest roeans can be provided by a projection within the cup extending beyond the
rim thereof. Inuse the bristles are moved outwardly by centnﬁ.lgal force and by contact with the

- -workpiece such that the rest means allows an abraswe contact. of the bnsﬂes with the workpxece

that is less effective than when the tool is rocked about the rest means to increase the pressure of

contact between the bristles and _the workpiece surface:

The tool is preferably provfded with at least one aperture suri'ourid-ed by the material of the disk
between its first surface and its second surface, capable, when the tool s rotaxmg, of admitting
light so that a view of the work surface may be obtained, and of assisting in the adrmssmn of air

into the regzon beneath the tool then over the work surface

The segments; of the body of the disc that are removed between the groups of bristles can have the
form of chords. | removed from the periphery of the disc or alternatively they may be apertures

open towards the periphery of the disk and forming a throat or an inwards digression of the edge
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of the disk. Optionally the or each such -aperturé can be formed with at least one edge of a

substantially hard material thereby forming a cutting edge.
DESCRIPTION OF PREFERRED EMBODIMENTS

In the following passage a nufnber of modified wire brushes that include one or more of the

principles of the present invention. These are of course a set of non-lumtmg exarnples or preferred

embodiments of the invention, and do not specify all possible variations.

DRAWINGS

Fig 1: is a cross-sectional view of 2 concave\disk-like tool according to the present invention.

Fig 2: is a cross-sectional view _of a se.cdnd tool according to the present fnvention.

Fig 4: is a plan view of a different tool,. according to the invention.

Fig 5: is a plan view of another tool, according to the invention.

Fig 6: is a plan view of a toothed toql', according to the invention.

Fig 7. 1S a blan view of a tool with sectors, according to the invention.

Fig 8: is a side view of a cup-shaped tdol according to the invention.

Fig 9: is a plan mew ofa cup-shaped tool, accordmg to the invention.

Eig_lo' is a side view of a cup-shaped tool with an mtemal splder accordmg to the

_ ~ invention, | o

Fig 11: is a side view of a cup—s‘ha.peditool with an internal spider, according to the
invention. -

lilgLZ_ is a side view of a cup-shaped tool having evenly spaced rest zones, acéording
to the invention.

\ Fig 14. is a side view of a trident-shaped tool having evenly spaced rest zones,

according to the invention along with sections through two alternatives for such

a tool, havmg a central dome-like protrusxon
Figures 3 and 13 illustrate structures described in PCT/USQG/ 16511

Aspects of the shaping tools illustrated in the above Drawings include:
(a) viewing apertures 102 through which the work can be seen while being abraded,
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- (b) rest means 202, 1001, 1411 (something to rest the spinning cutter on while tilting the angle

grinder 50 as to more or less engage the working zone with the work surface), and

(c) interruptions 302, 805 in the cuttmg/abradmg areas that give an intermittent cutting/abrading

action and

appear to provide for cooling of the work surface during cutting.

If 1S cdmmonly held in the trasie that priér-art wire brush attachments, even a 3 inch diameter cup
brush can in use "kill" angle grinders by ixnposing high torques. They are hard to control, because
the operator has nothing with which to control the gradual introdqctioh of the -bmsh to the work
surface. We have provided the grinding machine and brush-type shaping tool system with a rest
means - comprising means to lean or rest the tool on the work surface, while in use, and from that
leaning or rest point, th_é operator can gradually\ slope or incﬁne the machine until the brushing
face or edge of its disk starts to attack the work surface. Having established this angle or attitude,
the machine may be slid or "stroked" preferably towards the operator; meanwhile the surface to
be treated becomes visible through holes in the spinning disk. The rest point can be provided on
the body of the angle grinder or as part of a guard beneath a portion of the wheel or on a rest
point on the spinning disk, where it may form: . |

(a) A more central part of the disk - such as a domed or convex disk (Fig 2),

(b)  An attached protrusion such as a concentrib domed formation, spinnirig with the
| disk (Figs 1, 10, 11, 12, or 14) or ‘ .

(¢) . An attached though separately rotatable protrusion,.such as a domed formation

'mounted by means of a bearing onto the disk or grinder spiridle- (not showh). This

is commonly termed a “deéd'f guide.

Figs 1, 2 and 4 serve to introduce concepts of these wire brush tools. Figs I and 2 are median cross

sections of two versions of a tool according, to the invention. Fig 4 shows the working surface of a disk,
having several apertures 102, and groups of bristles 401 (here shown schematically as a pattern of arcs).
As illustrated, each of the arcs has a theoretical axis of rbtation which a location tha.t 1s different from the
axis of rotation of the disk itself. Each group of bristles 401 comprises a number of tufts Qf coarse wires
or a larger nun‘lber of tufts of finer wire, secured by gluing or more preferably be being passed through a
metal disk, later concealed, the disk haﬁing many apertures for the purpose of retaining tufts or single

wires bent into hairpin shapes. Note the bristles are

5
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. shown here in three groups, separated by gaps. Preferably the number of groups is about three, but any

number from one to at least 50 can be provided.

The apertures 102 allow for at least two things: viewing of the work surface by the operator and permitting
the entry of air into the region beneath the spmmng tool. Apertures in the tool disk are provided so that the

user can see the material to be cut through the spinning blade as he/she is drawing the angle grinder and
hence the working area towards himself/ herself. The apertures may be circular: a shape which has the-

advantages of being easy to dnil and of minimizing comers where stress cracking may propagate, or may

be of some other convenient shape, a.nd may be cut stralght through the material of the blade or may be

ra.ked in order to encourage the ﬂow of air when spinning.

The arrangement of the arc-shaped bristle sectors in Fig 4 like sections of a spiral may help in
promoting the flow of air, inward through .the- apertures 102 and over the work surface, where the

sp1ral arrangement of the bristles acts as an lmpeller This arrangement of sectors glves the

~ spinning tool a wider abrading area and it has an intermittent cutting/abrading action. The dotted

line 701 indicates the segments removed from the periphery which have the shape of chords of the
c1rcu1ar disc and Wthh lead to the shape also shown in Fig 14 (Ieft side). These shapes allow for

more tools to be made from a given area of sheet rnatenal and aid in edge wsibxhty when spinning.

(Fig 7 shows a tool with four chords removed)

Holes of other than cifcular profile can easily be made by pressing or molding operations. Holes 12.5 to 24
mm. in diameter have been used in prototypes. Clearly, hole positions should be selected S0 as to retain the
balance of the disc, and discs may be balanced dynamically by removing material from hole edges.
Apertures need not be related to gaps between bristle sectors on a 1: 1 basis. Any convenient number of

gaps may be combined with any convenient number of apertures.

The apertures 102 may also aid in admitting air to the vicinity of the work surface for the purposes of
cooling the work surface and the abrading bri_sﬂes, and the flow of air carries any swarf, dust, scrapings, or

the like to be ejected further from the tool, or :ejecte_d more eﬁ'ectively‘ from the work area. To help n

moving air the holes may be raked (drilled obliquely) or pitched. The trailing edges (in' terms of the
preferred direetion of rotation) of one or more apertures may be shaped so that they can be used from time

A - A W'Y e e esee B - S - o
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to time as cutting edges, by depressmg them in the direction of the anticipated work matena.l (that is, away

from the body of the angle grinder) and preferab ly prowdmg the edges with a hardening treatment.

In Figure 1 a domed formation on the work surface side of the tobl of Fig I as 1001 prbvides a rest means
on which the tool can be rested in contact with the work surface before the bristles (which, when spinning,
are spread outwards or else become somewhat worn) touch the surface. This resting act could be perfonﬁed
before the motor is started but genefally is déne with the tool spinning. A vanation 200 in Fig 2 shows a
stamped tool 203 where the surface 202 could.'be used as a rest surface.

A further addition to the family of wire-brush tools for an angle grinder is based on an existing tool bearing
a continuous ring of bristles. With reference to 'the. cup-like wire brush detailed in Fig 12, a large number of
sectors (app_roaching 50) may be provided by deleting every second tuft. This type is consistent with

providing a viewing aperture and with providing intermittent cutting action.

The tool of Fig 12 provides, like those of Figs 5, 6 and '.7, gaps which provide both visibility and an
intermittent cutting/abrading action. As a part of ‘this: feature, the gap betweeﬁ each tuft or sector of "bristles
appears to cause turbulent air movement between the individual sectors when spinning at the usual fast rate
and this effect permits at' least some cooling of the work surface and of the bristles during an abrasion

procedure.

The relative angular size of the rest gaps 302 in .relatioxi to the angular size of the sectd_rs may be varied.
Reverting to Fig 1, this shows a secﬁon of a Saucer~shaped brush in which bristle tufts 101 project from the
metal material 104 of the disk. The tufts may be bent, usually outward, and they may become bent outward
when spinning or distorted during use. F ig I provides rest means 1001 as does Fig 2 at 202. These disks
may be used with the gnnder initially held with its motor/body almost parallel to the work, so that the rest

" means 202 rubs against the work. Tﬂtmg the grinder away from the work causes the bristles 201 to be

engaged more and more. In contrast to previous wire brushes for angle grinders, this kind of wxre__ brush
does not have any "kick" if used with tilting, as described above. This type of tool can be made by pressing
a steel disk 203 in a die, and attaching bristles.

Fig 5 introduces a combination of cutting teeth 501 and a wire brush 500 as in Fig 3. Note that

the direction of rotation of the tool shown here is anti-clockwise. The cutting teeth, which may be
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~ made of hardened material such as tungsten carbide or may simply be hardened disk material, may

be used by the operator from time to time (with the tool held at a steeper angle than usual) to
attack a relatively brush-resistant protrusion from the work surface. Commonly the result of
attacking a resistant obj_ect with a brush type of tool is that the softer surrounding surface is womn
down too much. The teeth may also aid in air circulation. Preferably the borders of the teeth do
not follow radius lines btlt are sloped or raked in the direction of rotation, th.ereby helping to
throw out objects that may tend to catch in the teeth although that is unlikely at usual operating
speeds. . . '

Fig 6. extends the apertures and teeth combined into deep throats 601, which interrupt the bristle
array at 302 (as for Fig 3) and provide 'imprOVed visibility and air movement as well. These deep
throats may be modifiable to act as surface shaving edges as. well. Clearly, other arrangements of
teeth and throats are also possible. A further addltlon to the tool described above compnses)
comprises prowdmg deep indentations into the body of the disk - past the radlus occupied by the
bristles and optionally provided also_.w1th viewing apertures. The deep indentations will also act as
viewing apertures These deep indentations are free of bristles. Typically three, but from two to
twelve such throats may be prowded Of course, the bnstles do not need to be continuous within
the sectors - they may be spaced apart. The disturbance to air flow caused by the throats provides
for intermittent cutting/abrading action, when air movement permits at least some cooling of the
work surface during an abrasion procedure. It is possible to provide the edges of these throats

with cutting edges so that the tool can be used as a combined cutter and wire brush.

Fig 7 illustrates at 700 a different alteration to the disk edge. Here, four chord segments 701 have
been removed. Note that the apertures 102 are in patrs at different distances from the tool centre.
This extends the operator's view through a spmmng tool; we have found it useful to see the work
underneath the tool when in use. These segments may be con51dered as a corresponding number
of shallow throats cut out of the ‘edge. Again, these have the effect of increasing both aJ:
movement and visibility. From one to nirie segments are preferred - if one; obviously balance
should be preserved by compensation such ' as apertures elsewhere on the blade. Incidentally,

blades in any of these examples can be provided as curved blades or as flat blades; the bristles or
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at least each tuft of bristles) may be of substantiaﬂy a constant height above the blade or may be

graded in height etther with the longer bristles closer to the edge, or closer to the centre of the

blade. Again, the bristles may be a continuous band or may be installed in sectors.

The devices illustrated in Figs 1 to:7 are shown as complete disk-like assemblies because the prior

art (see Fig 13) was made i in this way. With reference to Figs 1 and 2, it is generally preferable to

| prowde relatively long bristles because Ionger bnstles flex more gradually than short bristles

would, and should last longer before breakmg A]l of the bnstles or wires which may be made of
straight or crinkled (cnrnped) WIre pro;ect to a hexght which 1s less than that of the rubbing
surface. Note that in Fig 2 the disk has a central "bare" zone which may be used as a rest in

accordance with the principles of the mventlon for varyung the angle of attack.

In addition, the leading edges of one or more perforations may be shaped as in- F1g9 at 1803 so
that they can act as gauges for nearby cutting edges 1804, by depressing them in the dixzéction of
the anticipated work material (that 1s, away "ﬁ'om the body of the angle .grindef) and preferably.
prqvfd'mg,a hardening treatment. Thé perforations may advantageously be rect'angular or even

slot-shaped for cutting purposes, if this renders them easier to form. and to sharpen or re-sharpen.

| Cnp—shiaped wire brush -

Modifications to a standard cup-shaped wire brush, ‘incorpQrating principles of the mvention have
been made'as shown in Figs. 8 to 12 In order to proﬁde_such a brush (see the section of Fig 8)-‘ |
with the ability to provide an intermittent cutting/abrading action, we modified a prior-art

brush dunng manufacture by deleting selected tufts of wire so- that the finished brush Had three:
sectors 802 of wire, each separated by sectors 805 lacking wire. (The particular prior art model |

- on which this embodiment is based has spiral wound tufts 801 of steel wire; each being bent in a

10) shape and passed through a base web ‘which 1s later concealed, held, and made durable by

being pressed between an inner cover 804 and an outer cover 803). The brush was further

modified by drilling three 12.5 mm. holes, one through each of the pressed-together covers in

each of the wire-free sectors. Thus we provided both an intermittent cutting/abrading action
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 feature and an enhahcedvisibility feature in a brush which loads the angle grinder motor less yet

retains a good cutting speed (see below). (103 is a conventional attachment nut).

Fig 9 shows this brush from below. The three sectors having bristles 802 are shown, interspersed

with three sectors having no bristles, as 805. - The outer skin is shown as 803 and 804 represents

- the inner skin. In use, we observed that this modified brush removed material as quickly with a 2

Ib pressure as did a conventional brush using a 3 Ib pressure. An angle grinder using this brush
also showed about 30% less power consumptlon Another advantage of this conﬁguranon 1S seen
during manufacture where less materials are used, and the machine that threads the tufts through

the retaining disk canbe-used to_thread dlSkS for two modified brushes at once - one overlying the

other.

Figs 10, 11, and 12 show the cup-shaped wijrek brush of Fig 8 fu_rther modified with rest means
1001 or 1203, Fig 8 shows the rest means in cross-section. The rest means is provided in order to
allow the angle of attack to be varied (in relation to the work surface). This is done by attaching a
device 1001 (or 1203) , herei_n-calléd a "spider" inside the cup as shown in Figs 10 and 11.

Preferably this device has a smooth relatively durable outer surface so that it can be rotated

~ against the work surface without substantial abrasion. Preferably three, or more, legs 1002 are

provided; each welded (or otherwise attached) to the inside of the cup as shown in Fig 11. Three
types of attachment are shoWn- here; at .1103 a "leg i1s welded to the work side of a ~viewihg
aperture, more preferably (as -at' 1101 or 1102) it is attached at the grinder side of a viewing
aperture; eithef by welding .1 101 or by bending a flange through the hole and b_ack against the
outer surface (as at 1102). The legs reach up to support a rounded or conical fubbing surface
1001 which may have a peak height about at half the length of the bristles. (That setting allows for
(a) bristle wear, and (b) the tendency of bristles to be deflected outward whenj at an operating
speed by centrifugal force). - | '

In addition, the legs may be raked or twisted in a manner similar to that of a propeller in order to
accentuate the flow of air onto the work surface when the tool 1s rotated in its preferred direction.

The spider could alternatively be regarded as a propeller blade. The version included- in Fig 12

10
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~ includes three raked edges, wherein the leading edges of the spider (as during rotation) are raked

away from the work. This both assists in avoiding catching on a protrusion (generally a problem

only at switching on) and in fanning air down on to the work; thereby assisting in cooling the

work and the bristles.

Thesame angle of rake (Which might for example be at about 25 degrees to the flat) also helps to
avoid catching, a protruding object which might reach above the work surface. In use, the
operator can hold the angle grinder with its motor axis about parallel to the work surface, with the
centre of the spider rubbing on the work surface, and by tilting the wire brush while maintaining it
in rubbing contact, the operatcr can progressively engage the bristles on the work surface with a

closely controllable amount of force.
ADVANTAGES

Advantages of ;sreferred forms of this invention include:

1. Material is removed quickly - removal speed is about twice asfastasa conventional
wire brush on an angle grinder - other factors being equal.

2. Thereis little reaction or lqckback agamst the too], reducmg stresses on the
operator. This helps to minimize the nsk of exhaustion and errors which may be

. expensive and/or dangerous; |

3.  Control of the results | s excellent achleved by tilting (to vary the blte) and moving
the tool over the work surface, while expenencmg Iittle kickback. The Optlonal
cutter teeth allow for specific attention to hard pmJectlons o

4. The user can see through perforations i in the tool when spinning to accurately

' produce a desired conforination’, or shape; | '

. The work applied to the tool (ie. the power consumption of the grinder) is relatively
low so that the revolutions do not drop as much as 'with prior-art brushes, and may
be low encugh to enable a rechargeable battery-operated grinder to be used

6. Less materials are used in making tools according to the invention than in making

equivalent prior-art tools.

11
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~ Finally, it will be appreciated that various alterations and modifications may be made to the shape

of the cutter, the teeth, the materials used in ' ¢onstructions, without departing from the scope of N

this invention as set forth.

12
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The embodiments of the invention in which an exclusive property or privilege

is claimed are defined as follows:

1. An accessory for a grinder comprising a rotatable cup-shaped tool
having abrading bristles projecting from the rim of a cup wherein the bristies are
arranged in at least two spaced groups around the rim and the groups are separated by
portions of the rim having no bristles and wherein a rest means projects from within
the cup and extends beyond the rim of the cup, said rest means spaced from said

bristles.

2. An accessory according to claim 1 in which the bristies are arranged 1n

from 3 to 50 spaced groups around the periphery of the rim.

3. An accessory according to claim 1 in which the rest means 1s supported
on legs having relatively flat surfaces angled with respect to the rotation of the

accessory so as to accelerate the movement of air over the working surface when the

accessory rotates.

4, An accessory according to claim 1 in which said rest means 1s pierced

by a plurality of apertures affording a view of the working surface when the accessory

1S 1n use.
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