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€) The abrading device for a brake disc of an automobile
comprises a substantially horse-shoe-shaped bracket (6)
mounted on a caliper supporting member in a manner in-
terchangeable with the brake caliper. The bracket (6)
projects towards the outer periphery of the brake disc (2)
and is substantially parallel to the brake disc (2) mounted
on an axle of the automobile. A pair of bearing frames (9a,
9b) is supported on the bracket (6), at least one of the
bearing frames (9b) being slidably supported on a pair of
guide rods (8) parallel to the axlie. A pair of grinding stones
(10) is rotatably held on the bearing frames (9a, 9b) and
grinding stone urging means (A) cause the pair of grinding
stones (10) to contact the brake disc (2) under a predeter-
mined pressure. This abrading device is capable of ac-
curately and automatically abrading the brake disc (2) for a
predetermined quantity.

Abrading device for a brake disc.
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" Abradiﬁg Dévice for a.Brake-Diéc "

This invention relates to a?_abrading_deviég (or an
'dbrader), and more particularly, it is concerned with a dejice
‘fof ;bradiné the frictipnal surface of a brake'disg of an agto-
‘mobiie ?56Vided with a disc—type'brakevon.ifsrwheels, ﬂhé? thg

. brake disc éqts fuéfeé 6: st;inqé withAoi;;on itg suffaceQ

The invention also relates fo a device for improving working

precision in the abrading device for the automob;le brake disc..

In recent years, a digcgty?? ﬁyake has been widely
_adppfed as the braking davicg for automqbiles. Sinée, however,
this tiée éf the-brake inevitably exposes the contact surface'
between the brake-disc and the brake shoe to the external air;
it readily gets rusted on the surface tlhiereof when it is left
unused for one to two months, particularly in a cold district
where salt is'hispersed on the road as a non-freezing measure ,
with the consequence that smooth ﬁ;#g;ng actiop becomes diffi-
cult to achieve. Therefore, it is highly desirable that,
before the vehicle is actuated, the rust is rgm?ygd_and neces-—
sary adjustment is effected.

For this purpose, there has already been known an

abrading device which, for avoiding trouble and complicacy

.in removing the brake disc from the axle at every time the
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brake disc is to be abraded, performs abrasion by urging a
grinding stone to the frictional surface of the brake disc
with its being mounted on the axle, and rotating the brake

disc by an appropriate power source such as automobile engine,

' and—so—forth, vhile the grinding stone is also being rotated -
"m0 as not to cause scratches due'to cutting by the grinding o

stone to appear on the frictional surface of the brake disc.

There has also been known a structure, in which the

abrading device is fitted by utilizing ‘a caliper supporte

- ing member in a manner to be interchangeable with. the caliper

so that the abovementioned abrading device may be set in the

' neighborhood of - the disc brake of the automobile at the time

. ;of abrading the brake disc.

‘However, the abovementioned conventional _abrading

device for the brake disc- provides a fitting member for equip-

ping the abrading device on the caliper supporting membeér and

the supporting nemberrfor the grinder with respect to the fit-

‘ting member in a cantilever type;witb'the consequence that the

grinding.surface'of the grinding stone cannot be maintained in -

a mutually parallel manner with the frictional surface of the

brake disc'to-cause.the so-called unilateral contact between

them, which apprehensively bringe'about sératches on the -

frictional surface of -the brake disc. I .- -
Incidentally, there has been known so far most generally1

(1) a method for removing the brake disc from the automobile

~ for abrasion; and (2) a method for abrading the brake disc by

fitting the abrading device in place of the brake shoe, and

utilizing the
rotating the grinding stone, rotation of the auto-
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mobile engine as a drive power source.

With a view to attaining smooth braking action, very
.stringént requirementé aie imposéd on the brake disg such as
its surfacé sﬁoptﬁness, precisiqg inrits defleqtion.-gauge;A
_and so forth,Ahence thevabrﬁdingnﬁévice is required to be
" highly precise in its construction and'operat;on.

While the precision in the disc per se can be secured,

in the above-mentioned method

. J

the same in its state of being mounted on the axle is not

not only the precision of

‘guaranteed, but also the abrading device ag a whole becomes
expensiie, and, moreover, much time is required for the brake
disc to be removed ffdm anid mounted on the automobile axle,
which rééults.in a : loss in economy, The‘heéhbd-(z)
suffers from the same prob%qm ag'méntioned above in respect of
its precision, even though the rust can be removed perfectly.
v In #iew of such varioﬁs . problems inherent in -
the conventional abrading device. as mentioned in the foregoing,
it is a pfimary object of the present invention to provide an
iqproved abrading device for a brake disc of an automobile,
which is'capable of acéurately press-contacting the grinding
stone and brake disc ., . ’ even when the device is
mounted on the caliper supporting member of the automobile in
a manner interchangeable with the caliper.

According to one embodiment of the present invention

an improved abrading device for a brake disc of an automobile

. is capable of automatically performing cutting of the
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grinding stone to a predetermined degree.

Such an improved abradlng device for a brake disc
'of an automoblle should make 1t p0331ble for an operator
of the device to know the termination of the cuttlng;work

bf”an electrical signal.

\According to another embodiment of the present in-
vention an improved abrading device for a brake disc is

provided with means aiming at increasing precis-

ion in the_abrasion work by permitting horizontal.deflection
of the grinding stone following the surface of the brake disc
within a certain predetermined limit through appropriate-setting
=_”of-e sliding resistance between the supporfing:cylinder offa
bracket and a guide rod, thereby attempting to maintain uniform
wear of the grinding stone on both sides of the brake disc.
According to the present invention, in general aspect
thereof, there is provided an abrading Qevice for a brakerdisor
‘of automobile, which comprises in combination: a substantially
i horse-shoe—shaped bracket mounted on a caliper supporting
member of the automobile in a manner interchangeable with the .
&%&%f%’yﬂiﬁéﬁq%r Eleplﬁrrai(fit} ¥ fitting holes formed
at the distal end parts of the caliper supporting member, the
brecketrbeing projected toward the outer periphery of the
brake disc in a manner to be substantially parallel with the
brake disc nounted on the axle; a pair of bearing frames sup=-
ported on the substantially horse-shoe shaped bracket, at r
least one of which is slidably supported on a pair of guide

rods parallel to the axle; a pair of grinding stones rotatably
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held on each of the bearing frames in a manner to hold the
brake disc from its both surfaces' and grinding etone urging

means positioned in a space between the bearing frame and the

| guide rod, cau31ng . the pair of grinding stones to contact

the brake disc under a predetermined pressure,

There has thus been outlined,~rather broadly, the mere
impertant feature of the present invention 80 that the
deteiled description ﬁhereof that fellows may'be better under-f
-stood, and - that the present contribntien to the art -
may'be better appreeieted.' There are, of course, additional
features of the invention that will be described hereine.rter -
and which will form thse subject of the claims appended hereto;f
Thoseskilled in the art will appreciate that the concept
upon which this disclosure is based may readily be utilized
as a basis for the designing of - other strueturester carrying
out the several purposss of the present invention. -It is
.important. therefore, that the claims be regarded as including :'
.such equivalen* eons*ruutien as far as ‘they do not depart from .
the spirit and.scope of therpresent inventienc ; . -

Specific embodiments of the present inrention nave been
chosen for the purpose of illustration and description, end are

¥

snown in the accompanying drawing, forming a part of the speci-
fication, in which:

" Figure 1 is a front view showing the abrading device
- of the present invention in the state of its use;
Figure 2 is a side elevational view of the abrading

device, when viewed from its left side;
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Figure 3 is a rear view of the same abrading device;

Figure 4_15 a frbnt viéw'of"the main p?rt of the embo-
diment according to the present invention constructed in a
manual cutting type; 7

Figure 5 is a side elevational view, partiy in longitu-

ainal crosé-section; of the abraﬁing'devicé accordiﬁg to the
present invention;

Figure 6 is an enlarged side elevational view, partly
in long;tudinal cross-section showing a principal part of the
manual cutting construction according to tﬁe Present inventiongj;
and

 'Fiéure 7 iéfén'éh;éréed sidé view, partly in longitudinal

cross=section, 6f a sliding resistance adjusting mechanism with

respect to a guide rod.

In the following, thérconstruetion of the abrading

deviée accqrdinghfo‘the present invention will be described

.in spgcific details with reference to its preferred embodiments
'as:shown in-fhe acéompénying drawing. | - |

| Referring first to Figures 15 abrading device of

the present invention is conétructed withran axle i of:the'
éutomobile,'a brake disc 2 (hereinafter simply called "disc"),
a disc cover 3; a caliper supporting member 4, a knuékle'S,

and é substantially horse-shoe-shaped bracket 6 being fitted
by bolts 7, 7 in a manﬁer to be,substéntially pérallel with
the disc 2 and to protrude toward the outer periphery of the
disc é by utilizing Solt holes remaining free after

removal of the caliper from the caliper supporting member 4,
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On fhe outer periphery of the disc 2, there are slidably
supported a pair of upper and 1owef guide rods 8, 8 which are
éarallel_ tQ_ f@eAagle 1 passing.tﬁrqugh each.éf fhe_leg por+
tions of the substantially horse-shoe~shaped bracket 6.

The abovementioned gﬁide rods 8, 8 supporévthereon
'bearing frames 9a, 9b at both left and iSght side of the sub-
‘stantially horse-shoe-shaped bracket 6 (vide Figure 2). The
guide rods 8, 8 pass through Soth end parts of the bearing
frame 9a, 9b, one of the bearing frames (9a).being fixed at
one end of the guide rods 8, 8, and the other of the bearing
frames (9b) being slidable along thg guide rods 8, 8.

Grinding Stones'Id, 10“are'rotafably mounted on the‘
'opﬁoéing surfaces of’the-abbveﬁeh#ioﬁed bearing frames 9a, 9b
through the shafts 11, 11, The.féér surface of each grinding
stone 10 is received on and held by a flange 12 having a sub-
..sténti‘allythseame' diameter . ' . as the grinding stone.
.Incidentally,' referencé numeral 13 designates a cover for
the grinding stone, ~ nqmeral 14 refers to a stopper flange
for the grindiég stone, and 15 designates a fixing bolt for
the grinding stone. 7 Coa

The end parts of the guide rods 8, 8 at the side of
supporting the movable bearing frame 9b are Jozned with a
fixed frame 16. Between the fixed frame 16 and the movable
bearing frame 9b, there is provided a grinding stone urging
device A for the cutting (abrading) operation. The urging
device A may be either a manually operating means provided

only  with a tightening screw mechanism (i.e., a screw 17
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and a pushing rod 18) as shown in Figure 4, or an automatic .
urging-meaés-as shown in Figure 2 utilizing a compression coil
_springrlé.or a tensile force of a Qish sp?ipg. The agtoma#ié '
urging device A in Figure 2 is provided with means B for setting -
" an abrading duantitj, i.e., a moving quantity of -fhe grinding -
" stone. |

A supporting rod 20 for the coil spring 19 compressed
between the movable bearing frame 9b and the flxed frame 16
extendS'outwardly through the fixed frame 16. At the end part
of the supporting rod 20, there is screwed -an abrading quantity
sefting nut 21 by a left~threaded screw 22. The base part of
the nut 21 is 1oosely fitted around the fixed frame 16

Graduatzons 23 indlcatlng the abrading quantlty'in.its
peripheral direction on the surface of the fixed frame facing
“the nut 21 and an index 24 to the dial 23a#e / é:pvided on the
.nut721 in correspondence to the dial 23. ,
- \Eieétriéal éonféc%s 25, 26 aré'prdvided.Bn‘thé 0pp65itei
"surfaces of the fixéd framer16 and the nut 21, both of which
: are connected to a 51gnalling apparatéZCSuch as a pilot lamp,
'buzzer, bell, and so .on. N _

- In the following, operatlons of the abrading device

according to the present inventlon will be explalned.r A brake
_caliper (not shown in the drawing) is removed from the caliper
rsupporting membef 4 and the nut 21 is turned to the left (vide:
‘the?g$2%¥g§n%saigfg§ i# ' to thereby cause the bearing’
part 9b to.retreatragainst force of a»spfing 19 and widen the
space gap between the grinding stones 10, 10 and the brake disc 2.

Vd
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In the embodimentrof Figure 4 a screw rod 17 is turned
to the left to directly pull the bearing frame 9b backward,
thereby widening the - gap between the grinding stones
and the brake disc. - -

' Subsequentl&, the tip end parts of both legs in the
' .substantially horse-shoe shaped bracket 6 are overlaid on one
'surface side of the daliper supporting member 4, and fixed
thereonto with bolts 7, 7, after which the screw rod (the
embodiments of
Figure ! embodiment) or the nut 21 (t'R) Figures 1 and 2)

is turned to thé right to push forward the bearing frame
ob until the grinding stones 10, 10 contact both surfaces of
the brake disc 2. Following fhis, when the brake disc 2 is
rotated, the grinding stones 10, 10- also rotate - - . with
the disc 2 due to friction between them (it may be feasible
to impart rotational drive power to the grinding stones), in
which state the forwarding motion for cutting is gpplied_to
éﬁe érinding stones 10, 10, - -

That is to say, in the case of the manual 6peration of
the abrading device as shown in Figure 4, the screw rod 17 is
turned to thé right so as to tighten it while continuing
tcu{ge the frictional surface of tﬂ; brake disé with the grind-‘
ing stones 10, 10, the abrading quantity of which is verified
by.ﬁonitoring wi£h eyes., As soon as a required quantity of
abrasion has been attained, the screw rod 17 is révéfsely turned
to separate the grinding stones 10, 10 from the brake disc 2,

In the . automatic operation as shown in

Figures 1 and 2, the nut 21 is in contact with the fixed frame



N LR 0075064

16 by / tensile force of the spring 19 until the grinding stones

into with .
10, 10 come - contact the brake disc 2. In this state, when

| the nut 21 is further turned to the right, itbeqins torretreaf--

owing to inability of the bearing frame 9b and the snpporting oo

" rod 20 to move forward any T™MOre with the consequence that a-
.gap‘gris formed between the nut 21 and the fixed frame 16, as

shown in Figure 2., This gap g stands for the quantity of cutting,

i.e., abrasion, by the grinding stones, the distance being
represented by circumferential graduations 23 in terms of
'pitch of the screw 22, Accordingly, by turning the nut 21

until the index 24 on it achleves a requiied value on the.

.graduatlons 23, there .can be.established a gap g corresponding

to a quantity of cutting which an operator 15'1ntending to

perform. In this state, when the brake disc 2 rotates, the

 grinding stones 10, 10 also rotate, whereby the disc is cut

.'by the force of the spring 19 until the nut 21 coméEon contact

é%%%gﬁixed frame 16, In other words,rboth surfaces of the brake
'disc 2 are automatically abraded by g/2 on each surface,
Mutnal'contact of contact points 25, 26 causegﬁgggnelling
-derice to actuate, which notifies the operator of»the~§ermina--
tion of the abrading operation. 77 ) . .
Incidentally, it is also feasible -to prov1de -the urging

{together
means on each of the bearing frames 9a, 9b by fixing)\the guide

rods 8, 8 and the substantially horse-shoe-shaped brncket 6,
and then slidably supporting the bearing frames 9a, 9b on the
" guide rods 8, 8. - In this case it is better to

;render'the'fixing position of the guide rods 8,78.and.the-§
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bracket 6 to be adjustable, Futthe?, it is better to dispose
the guide Tods 8, 8 on the extension of the diameter of the
| grinding stone 10 as shown in Figure 1, For ihstance, where.
the grinding stone 10 has arsméll diameter, it sometimes océﬁrs
; that the center axial line of the grinding stone intersects the
-brake disc 2.

As stéted in the foregoing, the abfading device forthe
brake disc according to the present invention is of such a
construction that the substantially horse~shoe-shaped bracket
6 -mounted on the caliper supporting member ﬁ of the automobile
in a manner to be interchangeable with the caliper is protruded
toﬁard the outer periphery of the brake disc 2 substantiali%%/
parallel ﬁith,thgrbraké disc on the axle ‘1; then, at the outer -
periphery of the brake disc 2, there are provided a pair of
bearing frames 9a, 9b, which are supported 6n the abovementiongd'
..horseéshOG—shaped bracket 6, ' af least one of which is
slidably suppoited on the abovementioned substanti;lly horse-_.
shoe.shaped'bracket 6; the grinding stones 10, 10 are rotatably
" supported on the abovementioned bearing frame 9a, 9b ig ; manner
to hold the brake disc 2 'at<1both surfaces; and the grinding
stone ufging'means A to the brake &Asc 2 is provided between -
the bearing frame 9b and the guide rod 8. Accprdingly,.the ‘
caiiper supporting member hrto hol& the grinding stones 10, 10
on both Qurfaces of tﬁe brake aiscrz in a manne£ to contact
thereto, the substantially horse-shoe~shaped bracket 6, the
guide rqu-S, 8, the bearing frames 9a, 9b, and so forth are
mutually supported at two points., A reference numg:al 12

designates the grinding stone receiving and holding member
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integfal with the shaft 11, = numeral 14 refers to the stopper
for the grinding stone, and numeral lS indicates a stOppér

screw. As 2 consequence, there is no possibllity of each of
the abovementioned members to fall, but the grinding stones 10,

in a manner
10 are accurately and parallel in contact with the brake disc

. 2, wvhereby the disc surface can always be abraded uniformly and

smoothly for finishing,

prthef, the grinding stone urging means A is qonstruc—r

ted as an automatlcally operable means ut111z1n;h§orce of

the spring, to whlch there is addltlonally prOV1ded means B
-for presettlng an abradlng quantlty, so that, if only the means
B is manzpulated beforehand. there follows automatlc abras1on
for the quantlty set. - o

Furthermore, the dévicé gé so constructed that, as soon
as the aboveﬁentioned abrasion completes, a notifyingrsignal may
be emitted ; hence there is no necessity for watching the abrad-
ing quantity of the brake disc 2 with eyeS, which effectively
.conﬁributes_to improving the working efficiency. B
In the afore-described construction of the ab£ading
- device according to the present inventlon, the fixed frame 16
' is fitted between the pair of the guide rods 8, 8, to which the .
-pushing screw rod 18 to be gradually advanced by the manually :
operated knob 17a through the screw 17 is-supported,'thén one
of the béaring framesr95 is pqshéd in the axial direction of -
the'gfinding stoné; and,-af thé_éame.timé,rfﬂe other bearing
-frame 9a is pulled toward the bearing frame 9b, thereby per-
forming the cutting of the brake disc*2 by thé grinding s tones

10, 10.
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While the forwarding and fetreating screw mechanism may
be #rbitrarily chésen, the embodiment illustrated in Figure 6
is of éuch a.constructidn.tﬁat the feeder 30 is rotaﬁably fite

ted in thes= hole of the fixed frame 16, that the abovementioned

. knob 17a is fixed to the feeder 30 with the pushing screw 17bh,
" . and that the screw 17 of the pushing guide rod 18 1is screwed

' " in the hole of the feeder, Reference numeral 32 designates

a metal, and numeral 34 refers to a thrust bearing.
does not uniformly
; On the other hand, rust / develop on the brake disc

2 .. . S . over its entire surface.
In most cases, it develops in local places, and, in particular;

as shown in the side view of Figure 2, it sometimes develops

. and adheres onto its surface in a wavyrshape. In such case,

when the sliding resistance of the guide rod 8 to the guide

“rod holding cylindexr of the bracket 6 is too gmail, both

grinding stones 10, 10 deflect to the left and right following -

the wavy surface of the disc brake 2y, and its abrading effici—

. ) * ‘ h v .
ency is low, Although the deflection depends ogygagnitude of

the pliding resistancé,'it is governed by the ﬁeight §f the
movable parf as -a whole. - : |

On the other hand, when the sliding resistance is
increased to suppress the abovementioned deflection, and restric-

tion is imposed on the grinding stones 10, 10 so as to cause

them to rotate following the flat surface of the brake disc,

;4thefe are brought aboht'varioﬁs  o ' problens such that

wear of the grinding stones 10, 10 becomes non-uniform, and
others. Therefore, the deflection should be tolerated to some

extent.
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(Fig.6 _
As thepractiéaf7%§§ﬁ%_stepwise or cascaded holes 36,
38, 40 are formed inside the push rod 18 in its longitudinal
direction,,through which holes a spring receiving and holding
rod42 is inserted in such a manner that it may move forward -
" and backward in and along the long hole hh and wlfhout rotatlon
avoided
1(;;—;f;;:;tion stopping p1n 46, A‘pushlng—kncb 48 ;s,fi;ed on
~ the outer end ﬁart of'the'spring-receiving and holding rod 42,
and e-cpil springisd.is accommodated;in a,specezdéfined'between'V
the inner end of the pushing knob 48 and a sfage 38a of the
hole 38 ﬂumerel 52 refefs fo graduations inscribed'inrthe
" outer perlphery of the pushing knob hS.
"Further, as shown in Figure 7, a sleeve Sh is interpoaed
L between the hold1ng cyllnder degulde rod 8, .and a degree of
| - pressure contact to the guide rod 8 of the sleeve. 54 is -
adjusted to regulate the sliding resistance between the guide
rod 8 and the holding cylinder 6a. Incidentally, a rotation
etopper is provided Betweenléhe suppofting'cylinder 6a'and
"the sleeve 54, ' |
-, In Fiénre*5, eArefefence numeral 58 designafes an
O-ring, numeral 60-refers “to a,enap ring, numeral 62
denotes a rlng to stop a flange 18a at the forward end part
- of the pushlng rod 18, and 6# designates a fittlng bolt for

the stOpper ring 62, ) 7
When the abrading device is mounted on the caliper
supporting member 4 of the automobile and the pﬁéhing>knbb 48
is pushed in a state of causing the grinding stones 10, 10
not to contact the brake disc 2, the spring receiving and

holding rod 42 also retreats interconnectedly, At'this instant,
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the'pﬁshing knob‘48 pushes the coil spring 50 which, in turn,
pushes the pushing rod 18 through a staged hole 38a., Since
the pushing rod 18 is §crew-connec£ed with the feeder 30, the
fixed frame 16 and the guide rods 8, 8 are pushed, along which
the device as a whole begins to mové leftward in the drawing.

' The condition at that time is in a relationship of: contracting
.resistance of spring 50 > sliding resistance f between the
supporting cylinders 6a, 6a and the guide rods 8; 8. T
i The sliding resistance of the sleeve 54 to the guide
rod 8 is established by the pushing screw 56, through reading
of a numerical vaiué from the graduations 52 inscribed on the
outér periphery of the'pushingnknob hé at tﬁé start of its
- moving, in such a'manner that the value as read out may sub-
stantially coincide with a value' previously found by a test
machine,
. In the above-described manner, desired abrading time

and precision can be attained.
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What is claimed is:

1. Abrading aevice for a brake disc (2), éérticuiafly of

~ an automobile, comprlslng. '

a) a substantlally horse- shoe—shaped bracket (6) pro;ectlng
towards the outer periphery of the brake disc (2) and
»being substantially parallel to said brake disc (2) moun-
ted on an axle (1), |

b) a pair of bearings frames (9a, 9b) supported on said
bracket (6), at least one of the frames (9b) being
slidabiy supported on a pair of guide rods (8) parallel

7 to said axle (1), one eac ,
c) a pair of grlndlng stones (10)(rotatably held on each of
' said bearing frames (%a, 9b) and holding said brake
disc (2) from its both surfaces, and
d) grinding stone urging means (A) positioned in a space
between said bearing frame (9b) and said guide rods (8),
and causing said pair of grinding stones (10) to contact
~said brake disc (2) under a predetermined pressure.

2. Abfading device as cléimed in claim 1, characterized in
that said bracket (6) is mounted on a caliper supporting
member (4) in a manner interchangeable with the caliper using
a plurality of bolts (7) through holes formed at the distal
end parts of the caliper supporting member (4).

3 Abradlng device as claimed in claim 1 or 2, further
comprlslng means (B, 17a, 48) for presettlng the abrading
quantlty caused by the mo&ement of said grlndlng stones . (10)
4. Abrading device?glaimed in any of claims 1 to 3, further
including signalling means (27) which is actuated when said
grinding stones (10) complete a predetermined quantity of
abrasion on said brake disc (2). '

5. Abrading device as claimed in any of claims 1 to 4, where-~

in the quantity of abrasion is determined automatically by
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an eléctrical circuit (25-27). | |

6. The abrading device és claimed in any of claims 1 to 3,
wherein the quantity of abrasion is determined manually
by a manipulating knob (17a, 48).

7. Abrading device as claimed in any of claims 1 to 6,
further including a mechanism for measuring a sliding
resistance between said guide rods (8) and said bearing
frame (%9a, 9b) or said bracket (6), and a mechanism (54, 56)
for regulating and adjusting the sliding resistance.
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