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Brake disc machining apparatus.

Apparstus for machining brake discs while they remain
fitted on the vehicle is provided in which support structure
(1) adapted to be iocated in relation to a brake disc (D)
adjustably carries driving means (2} for driving rotary tooling
such as a grinding wheel or a pair of opposed grinding
wheels {22} in contact with the operative face or faces (F) of
the breke disc (D) as the latter is rotated. The support
structure {1) is shown including bracket mounting (10} for
bolting (100) to the brake caliper bracket (CB), i.e. after
removal of the road wheel and brake caliper. For feed and
retraction of the grinding wheel or wheels (22) relative to the
disc (D) the driving means (2} is axially adjustable on guide
rails (12) by screw adjustment mechanism (4).
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The object of this invention is to provide simple, compact
and robust apparatus for grinding or similarly machining |
or "facing" the operative or swept aress of motor vehicle
brake discs whereby the discs can be ground or wachined

while they remain fitted on the vehicle. Thus the need
to remove the discs from the wehicle for grinding is obvisated
with consequent saving of time and expense. Practical
advantages of the invention in this and other respects yill

be apparent from the following disclosure.

According to the invention apparatus for machining a brake
disc when the latter is in position of use fitted on & vehicle,
comprises support structure adapted to be located in relation
to the brake disc, said suppor? structure carrying adjustsbly
mounted thereon driving means for effecting a drive to rofary
tooling whereby the tooling cen be brought and driven in face

contact with the rotatable brake disc.

Practical examples of the apparatus are shown in the

accompanying drewings in which:-

FIGURE 1 is a plen view of one form of

the apparatus shown in position

of use,

FIGURE 2 is a detail view of a screw

adjustment knob assembly,
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FIGURE 3 is a side elevation taken

in the direction of the arrow

I1I of FIGURE 1.

FIGURE 4 is g plan view of a Simplified
form of the apparstus.

FIGURE 5 is a side elevation tsken in
the direction of the arrow V

of FIGURE 4.

FIGURES 6 to 8 are plan views and a side view
of a further simplfied arrange-

ment, and

FIGURE 9 is a detail view of s wheel

dressing attachment.

Like parts are designated by the same or similar
reference numerals throughout the drawings and any values
quoted are given by way of practical example only end may be
varied according to requirements. Modifications are

subsequently described.

The apparatus ig primarily intended for machining or grinding
the brake discs of the front steerable wheels of a motor
vebicle, but, in some caFes, is applicable to the grinding of
rear wheel brake discs where fitted. Prior to use in grinding
8 brake disc D the road wheel and the sssociated brake caliper
are removed to provide access to the mounting or bracket CB

for the latter, the vehicle being jacked or otherwise supported
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adjacent the rosd wheel sxle. Any fixed shield plate
(not shown) adjacent the disc D can be usually left in

position.

Referring to FIGURES 1 to 3 the support structure 1 of the
apparatus is shown consisting of brackets or arms 10 which,

in use, are rigidly bolted at 100 to the brake caliper
bracket CB, the brackets 10 being curved or otherwise formed
for necessary clearance and fixedly carry through sleeves 111
st their outer ends transverse parasllel guide rasils 12, e.g.
of.round section tubular form. The guide rails 12 are
thus parallel to the axis of the disc D and slidably carry

s pair of gearboxes 2 which in turn each carry 2 grinding
wheel 22 shown of cupped form,.the earrangement being such
that the two grinding wheels 22 sre opposed to one another for
grinding contact with corresponding faces F of the disc D
extending between the grinding wheels 22. Instead of the
brackets 10 a single bracket. or plate may be employed of

forked or apertured form to provide clearance for the adjacent

grinding wheel 22.

The gear drive of each gear box 2 is arranged to effect a
drive from s drive shaft ?O to 8 shaft 21 carrying the
corresponding grinding wheel 22, each gear drive consisting

of a pair of gear wheels 23, 24 one of which is rotationally ~



0078094
~5-

fast with the drive shaft 20 and the other fast with the
shaft 21 carrying the grinding wheel 22, appropriste beariné
‘support and seals being provided at 25. The gear drive
23, 24 is also shown providing s step up ratio of 2 :-1 so
that where the drive shaft 20 is driven &t 3,000 r.p.m. the

grinding wheels 22 are driven at 6,000 r.p.m.

In order to permit relative movement of the gearboxes 2 on the
guide rails 11 for the purpose of bringing the grinding wheels
22 into contact with the respective faces F of the brake disc
D, the drive shaft 20 has a sliding znd driving engagement with
the hub 230 of the gear 23 of one of the gearboxes 2, such as
by a splined engagement at 200 and is preferesbly axislly fast
with the corresponding gear 23 of the other gesrbox where the
shaft 20 is provided with a socket 2¢ for connection of a
flexible shaft drive 30 thereto from a motor such as an electric

motor 3 (see FIGURE 3).

In order to provide fine sxizl adjustment of the grinding
wheels 22 agasinst the faces F of the disc D, screw adjustment
means 4 is provided to each grinding wheel 22 and is shown
consisting of a screw threaded shaft 42 fixedly and non-
rotatably carried at 420 Py the associated gearbox 2 and
extending from the latter parallel with the guide rails 412
for engagement by s rotary nut 40 carried in a captive, manner

by the stem 410 of a T-shaped bracket 41 carried by sdjacent
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ends of the guide rails “12. The nut 40 can be turned
by a knob 44 for sdvancing or retrscting the thresded shaft

42 and hence the associsted gearbox 2 and grinding wheel 22

towards and sway from the brake disc D,

The knob 44 includes a torque limiting device (see ¥IGURE 2)
shown in the form of spring loaded balls 43 engeging recesses
400 in the outer periphery of the nut 40 so that feed of the

associated grinding wheel 22 too firmly against the correspondinj

face F of the disc D is svoided or minimised.

In addition to driving the drive shaft 20 the motor 3 may
be also employed to effect a further flexible shaft drive 31
preferably via a reduction gear unit 33 cerried by the motor
3 to the road wheel carrying hub flange H of the bearing
housinéiand hence to the disc D. For this purpose the
inner shaft member 310 of the flexible shaft drive 31 is
connection
rotationally fast with a plate 34 or similap/ member such as
a spider having holes 340 which engage the wheel mounting
studs S on the hub flange H, a pad of rubber or other
resilient material being interposed at 35. The plate 34
is shown formed with s housing 3¢ which accommodates the
usual cap C over the outer end of the sxle. Thus the
inner member 310 of the flexible shaft drive 31 is in driving
engagement with the housing 36 and the outer member 311 is

received by a socket 360 on the housing 3€ for relative

rotation of the latter.
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The disc D is thus rotated relatively slowly for obtaining
grinding of the entire swept area of each face F of the
disc. Flexible shaft drive from & sepsrate motor
may be employed for rotating the disc D, or any other
suitable driving means may be used including a handle

for rotation of the disc by hand, or s friction drive e.g.
to the periphery or s face F of the disc D.

Ip using the apparatus after mounting it and setting it up
" in the manner described, the motoéais switched on and the
rotating grinding wheels 22 sre finely adjusted axially
against the faces F of the Disc D by operation of the srew
adjustment knobs 44 for recuired metzl removal or facing

of the disc faces F.

In FIGURES 1 and 3 the apparatus is shown mounted in a
trailing manner 1n relation to an off side or right hand front
wheel disc D and is mounted in & similar but inverted msnner
in relation to a nearside or left hand disc, similar procedure
being followed in the case of resr wheel discs. The
offset mounting of the guide rails 12 from the bracket arms
10 by the sleeves11 enables the grinding wheels 22 to be
located in relation to the disc D in either position of use.
However, the guide rails 12 may be axially adjustable in

their respective sleeves1? snd locked therein e.g. by a

grub screw at 110.

According to the particular arrangement of brake caliper
mounting bracket or brackets (e.g. for twin calipers) provided

in relation to a brzke disc D, the avnuratus can be mounted
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in 8 forward or trailing position of use as sppropriste.

Referring to FIGURES 4 snd 5 a simplified srrangement of

the spparetus is shown primarily intended for "do-it-yourself™
use. Thus the bracket 101 which is mounted from the
caliper bracket CB at bolt locations 100 rigidly end fixedly
carries 2 single transverse guide reil 12 on which a gearbox

2 1s slidably and elso pivotally mounted for which purvose

the round section tubular guide rail 12 pesses through bearing
bushes (not visible) in a bore at the adjacent end of the
éeérbox housing 2. The gearbox 2 hss rotastably mounted
through it & shaft 21 carrying at one end & cunped grinding
wheel 22, the other end of the shaft 2?1 being slotted or
otherwise adspted to be engaged at 210 by the spindle adaptor
51 of a portable electric drill 5, i.e. in place of its chuck.
A socket-like formation 27 of the gearbox housing co-axisal

about the shaft 21 provides locstion for the forward end of
the drill body 50.

With the zvpparatus mounted in position and on application
of the electric~dri11 5 in the manner shown in FIGURE 4,
the 1latter can be used to impart movement of the gezarbox
2 eslong the guide rail 12 and thus effect axial feed of the
v
grinding wheel 22 against the adjacent face F of the brake disc
D. Operation of the drill 5 to drive the shaft 21
then enables the grinding wheel 72 to be driven in contact
with the adjacent face of the disc D, the drill body 50 being

held and epprooriate axial pressure aonlied to it for

meintaining the grinding wheel 27 at recuired contact pressure
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with the adjacent disc face F for sufficient metal removal

or facing, which pressure and extent of feed can be Judged

by the user to s sufficient degree of accuracy. If desired the
shaft 21 may be axially movable in the gearbox 2 for this purnose
In order to rotste the disc D a8t & somewhat slower sneed

so that the whole swept area of the disc fzce F is ground,

the gearbox 2 contsins a gear drive 28 to = friction roller

29 which bears against the veriphery of the disc D and is
maintsined in such contact by appronriate angular movement

of the gearbox 2 imparted to it by side movement of the drill
body 50 and/or by hand pressure on the outer side of the
gearbox 2. The axial extent of the friction roller 29
enables such contact to be maintained for necessary exial

" feed movement of the grinding wheel 2. If desired the
gearbox 2 may be provided with a handle at its lower end for

use in maintaining the roller 29 in contact with the periphery

of the disc D.

After one facegbf the disc has been ground or faced in this
way, the apparatus is removed, and turned over and then
re-mounted for g?inding the other face of the disc D in the
same way. .The same procedure éan be followed for
grinding both front wheelidiscs and any rear wheel discs

of the vehicle in either a forward or trailing position

according to the available cazliper mounting.
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The braaket 101 is shown provided with arcuate slots 102

for bolt mounting at 100 to the caliper bracket CB in order

to cater for different spacing apart of caliper bolt mounting
centres which is found in practice, e.g. between 31" (85mm)

to 5" (130gm). The arcuste slots 102 are sbout an axisg
corresponding to that of the disc D and also enable the bracket
101 to be angularly sdjusted to some extent relative to its
bolt attachment 100 to the caliper bracket CB where such bolt

mounting can lie intermediste the ends of the slots 102 as shown.

In another simplfied arrangement of the apparatus shown in
FIGURES 6 to 8 a bracket or plate 10 (see FIGURE 7) is
mountable at 100 from the brake csliper bracket CB and carries
a pair of sleeves 11 each receiving a round section guide

rail 12.0f the support structure 1.

A drive transmission unit 2 is slidable on the guide rails 12
and contains a belt drive 223 from a wotor 3 carried by the unit
2 to a shaft 21 rotatably mounted in the unit 2 eand carrying

a cupped grinding wheel 22.

Axial screw adjustment of the grinding wheel 22 towards and

away from an adjacent face F of the brake disc D is provided

at 4 and consists of?bracyet or bar 45 carried by the outer ends
" of the guide rails 12, which bracket 45 centrally and rotatably
carries a hand wheel 46 mounted on a threaded shaft 47 parsllel
with and between the guide reils 12 and engaging a nut 48
fixedly mounted in or on the unit 2. The hand wheel 46 is

constrained against axisl wovewent relative to the bracket 45



0078094

-114-

80 that on rotation of the hand wheel 46 the unit 2 and
grinding wheel 22 can be moved along the guide rails 12 for
feed of the wheel 22 towards the adjacent disc face F or

retraction therefrom.

After grinding one face F such as in the position of the
apparatus shown in FIGURE 6 and in order to grind the other
face, the guide raiis 12 are withdrewn from the sleeves 11

and then inserted in the latter at the opposite side of the
bracket 10 as shown in FIGURE 8. This positions the
grinding wheel 22 asdjacent the other face F of the disc with
corresponding positioning of the unit 2, motor 3 and hand wheel
46 gll of which are moved bodily with the guide rails 12 passing

through the unit 2 during such .changeover.

In order that the changeover can be readily carried out the
sleeves 11 carried by the bracketjgre longitudinglly split and
each provided with a pinch bolt 13 so that the guide rails 12
can be released for removal or firmly clamped in the sleeves 11

during use of the apparatus.

During grinding the disc D 1is rotated and this is shown simply
achieved by a tubular haqdle 9 which is internally threaded
at one or both ends at 90 for screwing onto a road wheel

mounting stud S (see FIGURE 6).
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By the use of a grinding wheel or wheels 22 of appropriate
diemeter the operative area of each face F of the disc D can
be fully ground but, if necessary, the apparatus can include

means for radial traverse or plunging of the grinding wheel or

wheels 22 in relation to the disc D.

Provision may be also included for dressing the grinding wheel

or wheels 22 and in FIGURE 9 a dressing attachment 8 is shown
consigting of a forked mounting member 80 adapted to be secured

by a clamping grub screw 81 on a brake disc D over the peripheral
edge of the latter and carrying a transverse dressing tool holder
82 having dressing tools or tips 88 of diamond or other super hard
materisl at each end fbr dressing contact across the operative faces
of opposed driven grinding wheels 22 by appropriaste angular movement
of the disc D. For such dressing the grinding wheels 22 are

set a suiltaeble distance apart by operation of the screw adjustment

means 4.

Where a single grinding wheel 22 1is employed as in FIGURES 4 and 5

snd 6 to 8, one tip 88 of the same dressing tool can be employed

or a single tipped tool may be used.

Ag well as the manner in which the apparatus can be readily
located in positior of use and adjusted and operated, it is

of compact form having regard to the limited room for access

to 8 braeke disc D mounted on. a vehicle axle. Furthermore

the grinding operation can be quickly carried out, the

apparatus removed and the brake caliper and road wheel remounted

thus reducing the time during which the vehicle is out of use
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due to partly dismantled breke mechanism, i.e. compared
with the previous procedure of removing the brake discs

for grinding or exchange replacement.

The apparatus generally described and defined herein may
incorporate various modifications. Thus the support
structure 1 may be otherwise adapte& for location in relation
to a disc D such @s from the outer end of the road wheel axle
and/or from the disc D itself. The apparatus may be also
arranged for alternative or additional support to that from
the brake caliper bracket CB and may, for example, be provided

with one or more legs or the like for support from the floor.

The sapparatus may also adjustably carry a motor or motors,
e.g. for direct drive of the grinding wheel or wheels 22
whilst other suitable rotary tooling may be employed for
machining the faces F of the disc D. Where gear drives
are employed such as at 23, 24 or 28, other suitable driving

means such as a toothed belt drive may be used.
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CLAIMS

Apparatus for machining a brake disc (Q) when the

latter is in position of use fitted on a vehicle
comprising support structure (1) adapted to be located

in relation to the brake disc (D), said support structure
(1) carrying adjustably mounted thereon driving means

(2, 21) for effecting a drive to rotary tooljing (22)
whereby the tooling (22) can be brought and driven in

fact contact with the rotatable brake disc (D).

Brake disc machining apparatus according to claim 1
wherein the support structure (1) is adapted to be
located in relation to the brake disc (D), such as by
bolting (100), from the associated brake caliper mounting

(CB) after removal of the brake caliper.

Brake disc machining apparatus according to claim 1 or
2 wherein the driving mesns (2, 21) adjustably carried
by the support structure (4) is adapted to carry rotary
tooling in, the form of at least one rotary machining
tool such as a grinding wheel (22) whereby the tool can
be brought and driven in fact contact with the brake

disc (D).
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Brake disc machining apparatus according to claim 3
wherein the driving means (2,21) adjustably carried
by the support structure (1) is adapted to carry
rotary tooling in the form of a pair of opposed
rotary machining tools such as grinding wheels (22)
whereby the tools can be brought and driven in contact

with corresponding faces (F) of the brake disc (D).

Brzke disc machining apparatus according to any of
the preceding claims wherein there is provided in
association with the support structure (1) or carried
or received thereby, motor driving means (3, 5) for

effecting a drive to the rotary tooling (22).

Brake disc machining apparatus according to any of

the preceding claims wherein there is provided further
driving means (31, 29, 9) for rotating the brake disc
(D) during machining of the latter by the rotary
tooling (22).

Brake disc machining apparatus according to any of the
preceding claims whe?ein the support structure (1) carries
one or more guide members (12)which in use is or are
arranged parallel with the axis of the brake disc (D)

and adjustably support the driving means (2, 21) for the
rotary tooling (22) to enable the latter to be brought into

and out of machining contact with a face or each face (F)

of the brake disc (D).
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Brake disc machining apparatus according to any of

the preceding claims wherein the support structure (1)
carries adjustment means such as screw adjustment means
(4) for adjusting the driving means (2, 21) for the
rotary tooling (22) towards and away from a face or each

face (F) of the brake disc (D).

Brake disc machining apparatus according to any of the
preceding claims wherein the driving means (2,21) for
the rotary tooling (22) consists of a drive transmission
unit (2) carrying a rotatable drive shaft (21) to the fooling
(22) which unit (2) is adapted to receive located therewith
(at 27) a motor drive such as an electric drill motor (5)

for driving engagement with the drive shaft (21).

Brake disc machining apparatus sccording to claim 9
wherein the drive transmission unit (2) carries & drive
such as a gear drive (28) from the rotary tooling drive
shaft (21) which drive (28) is arranged to drive a wheel
or roller (29) for friction driving contact with the brake

disc (D), e.g. with the periphery thereof for rotation of

the disc during machining.
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Brake disc machining apparatus according to any of
claims 1 to 3 or 5 to 10 wherein the support structure
(1) and/or the driving means (2, 21) is arranged for
alternate mounting in relation to the brake disc (D)
for enabling a corresponding face (F) of the brake

disc (D) to be machined by the rotary tooling (22).
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