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(57) Abréegée/Abstract:

A brake disc wear indicator comprising a brake disc rotor having two radially opposed braking surfaces for engaging opposed
brake friction pads, and at least one hole provided In the rotor at a location behind a braking surface and at a predetermined depth
and distance from the braking surface such that the hole Is originally invisible by the presence of brake rotor material but becomes
visible when brake rotor material is worn away to the extent that the hole becomes exposed and visible.
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ABSTRACT

A brake disc wear indicator comprising a brake disc rotor

having twoe radially opposed braking surfaces for engaging

opposed brake friction pads, and at least one hole provided in

the rotor at a location behind a braking surface and at a

predetermined depth and distance from the braking surface such

that the hole 1s origilnally i1nvisible by the presence of brake
rotor material but becomes visible when brake rotor material is
worn away to the extent that the hole becomes exposed and

visible.
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BRAKE DISC WEAR INDICATOR

FIBELD OF INVENTION

The present 1nvention relates, 1n general, to disc brakes

and, more particularly, this 1nvention relates to an indicator

—

f brake disc wear using shallow holes provided in the casting

L

O
of the brake disc.

BACKGROUND OF TH]

3

INVENTION

F

Prior to the development of the present invention, the

normal i1ndustry practice for indicating wear on a brake disc, or

rotoxr, utilized a chamfer located on the outer diameter of the

P

braking surface. The dimensional thickness of the chamfer shows

brake disc wear and, thus, shows the remaining brake disc

material allowed for continued disc use. When the brake disc 1is

worn sufficiently to substantially eliminate the chamfer, the

brake disc 1s condemned and replaced.

There 18 a problem with this prior art type chamfer

thickness approach 1n that these brake discs will typically

exhibilt wear 1n a concave manner (as can best be seen 1in Figure
2 1n the present application) so that such concave wear can

allow the brake disc to be worn both to and beyond the minimum

allowed before the chamfer disappears. This requilres the user

= 4

- the disc to measure the depth of the concave section and

| —_

O

subtract such section from the remalining chamfer, which, of
course, takes time and decreases the value of the chamfer to the

usel .
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BRIBEF SUMMARY OF TH!

(L]

INVENTION

The above-described problem 1s substantially solved,

according to the present invention, by eliminating the chamfer

altogether and casting wear indicating holes in the body of the

brake disc. These wear i1ndicating holes are located at the rear

of braking surtaces such that these holes are obscured by the

—

disc material subject to wear. When the material of the disc in

front of the holes 1s worn to the extent that the holes appear

at the front braking faces of the disc, the disc is considered

worn to the extent that 1t 1s replaced. These wear indicating

F
ey

holes are cast 1nto the body portion of

the disc when the disc

P

1s manufactured, 1.e., cast, and a plurality of the wear

1indicating holes can be circularly spaced and spread radially

between the center hub and the periphery of the disc.

OBJECTS OF TH.

Lt

INVENTION

F

It 1s, therefore, a primary object of the present invention

to provide wear indicating holes in the body of a brake disc at

specific positions located at the rear of and thus behind the

braking disc surface and assoclated disc material such that when

the front braking faces of the disc are worn to the extent that
the holes appear, the disc 1s replaced with a new unworn disc.

Another object of the present 1nvention 1s to provide a
brake disc 1in which the wear i1ndicating holes are normally cast

P
e

with bottom surfaces that are rounded to reduce the occurence of

stress risers.

A further object of the present i1nvention 1s to provide a
brake disc 1n which the wear 1ndicating holes can be provided

with a conical, or varying diameter, shape to 1ndicate a
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partially worn disc and thereby allow a predetermined amount o:

time at normal usage to schedule disc replacement.

ﬂ

Still another object of the present i1nvention 1s to provide

pp—

a brake disc in which a first appearance of the wear indicating

..

hole

from the front side of the brake disc may not requilire the

gfp—
P

immediate replacement o©of the disc but will provide the

user/customer a period of time to schedule disc replacement.

In addition to the objects and advantages of the present

invention described above, various other objects and advantages

of the invention will become more readily apparent to those

persons skilled in the relevant art from the following much more

P

detailed description of the invention, particularly, when such

description 1s taken in conjunction with the attached drawing

Figures and with the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a partial cross-sectional view of a prior art

type chamfered brake disc,
Figure 2 is a partial cross-sectional view of a brake disc
showing concave wear of the disc,

P

Figure 3 1s a partial cross-sectional view of the disc of

1)

the present invention having the presently preferred wear

pv~

indicating holes of the invention, and

Figure 4 is a front elevation view of the disc i1llustrated

in Figure 3.
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DETALL

L+

D DESCRIPTION OF

SENTLY PREFERR.

LL]

D

PR

23

L]

MBODIMENTS

P

Prior to proceedling to the more detailed description of the

present invention, 1t should be noted that i1dentical components

which have 1dentical functions have been 1dentified with the

same reference numerals throughout the several views 1llustrated

—

in the drawing figures for the sake of clarity and understanding

g
aad

of the 1nvention.

r‘-

Referring now to the drawings, Figure 1 thereof shows the

prior art scheme for measuring brake disc wear by chamfering the

' ol
ko d

corners 10 ot

the outer peripheries 12 of opposed brake disc

sections 14 and 15, or cutting a small groove 13 1n the disc

clrcumferences. Ags these digc sections 14 and 15 are used 1n

the braking process and their braking surfaces 16 are worn away

by brake friction pads (not shown) rubbing against such braking

surfaces 16, the chamfers 10, or grooves 13, become smaller

(narrower) until they disappear, which 1s the indicator for disc

replacement.

However, as explained earlier, the brake disc surfaces 16

pr—
=

(of a brake disc casting 17) will generally wear 1n a concave

manner, as best seen 1in Figure 2 of the drawings. This 1s

denoted by the reference numeral 18. Such wear allows such

brake disc casting 17 to be worn beyond the minimum wear allowed

-

fore the chamfer 10 disappears. The user

by chamfer 10, 1.e., be

.
e

must now measure the maximum depth of the concave sections 18 of

the disc and subtract this measurement for any remalning chamfer
10 to determine the true disc wear. This requires time, which

translates economically into dollar costs, and decreases the
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P

value of

the chamfer 10 to the user of the brake disc casting
17,
Reference 1s now made, more particularly, to the sectional

view of Figure 2 which shows a simple, direct means to indicate

the brake disc wear without the use of peripheral chamfers.

This direct means 1n Figure 2 1s the provision of at least one

hole 20 in each section 14 and 15 of the brake disc body 17 at

a location behind braking surfaces 16.

There is brake disc material 22 located in front of such at
least one hole 20. Such brake disc material 22 1s shown 1in
cross sectilion in Figure 3 of the drawings. Material 22 obscures
holes 20 until material 22 1s worn away by the braking process
to reveal the holes. When the holes 20 are revealed, 1.e.,
become visible, the brake disc 1s replaced by an unworn disc.
Holes 20 are, therefore, located at a predetermined distance

gp—
—

from the braking surfaces 16 of a new, unworn dilsc. This

o
e

predetermined distance 1s, preferably, chosen on the basis of

standard usage and experience so the user can rely on such usage

and experience (and hole location) 1in calling for brake disc

replacement.

In Figure 2, the wear indicator holes 20 are shown located

generally in the center of opposed concave disc sections 18. In

r— -
bt anal

Figure 3 of the drawings, there are a plurality of

wearlr

indicating holes 20, 24 and 26 shown at different radial

r—

locations spaced between the peripheries 12 of the disc sections

14 and 15 and the integral hub 30 of the disc body.
As can be seen in Figure 3, the center holes 20 are located
at a predetermined depth behind the braking surfaces 16 1n order

pr—

to provide a first indication of wear but an 1ndication not
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i

sufficient to reqgulre disc replacement. However, 1n the

F

presently preferred embodiment of the i1nvention, holes 24 and 26

F

provide a second and third indication of disc wear before disc

replacement 1s requlred, 1f such holes 24 and 26 are located at

A

from

different depths from each other in the brake casting and

!

center holes 20. If holes 24 and 26 are at the same depth,

however, they provide only a second 1ndication.

Another means to provide a varied 1ndication of disc wear

are the hole configurations of 24 and 26, as depicted 1n Figure

3. It will be noted that the cross-sectional areas and

| C r—

diameters (1f the holes are circular) of center holes 20 are

substantially constant in Figures 2 and 3, while holes 24 1n the

disc of Figure 3 have different diameters, 1.e., the diameter ot

F

cach hole 24 at the rear of disc sections 14 and 15 are

relatively large but gradually decrease to a relatively small

— —

diameter in the direction of the braking faces 16 of the disc.

A similar hole configuration 1s shown at 26 1in Figure 3

wherein the wear indicating holes are provided with a relatively

pp—
—

wide cross-section, or diameter, at 28 at the rear of each disc

section 14 and 15, and a relatively narrow portion 30 extending

e

in the direction of the braking surfaces 16.

In using holes 24 and/or 26 to indicate wear, the 1nitial

- -

appearance of the holes, caused by the wearing away of overlying

disc material 22, provides an indication that the brake disc

sections 14 and 15 gstill have useful 1life. As the cross-

F
anad

sectional area, or diameter, of the holes 24 1increase wilth

further disc wear, the user 1s made aware of the further wear

and can prepare to remove the disc when the diameter of such

holes 24 reaches a maximum value.
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=

In the case of holeg 26, the 1nitial small diameter 30 of

the hole 26 appears first, with sufficient wear of disc material

22. This, again, gives the user an 1nitial indication of wear

put not enough to demand replacement of the brake disc 17. With

r—

turther removal of brake disc material 22, the large diameter

portion 28 of the hole 26 appears, which 1ndicates that disc

replacement is now necessary.

Arrays of holes 20, 24 and 26 can be placed and spaced

about the circular extent of disc sections 14 and 15, as is best

e N A

shown 1n the front elevation view of Figure 4 of the drawings,

as well as radially spaced, so that the user has ample

opportunity to view disc sections 14 and 15 for wear.

While a presently preferred embodiment for carryving out the

forth 1n detail above, those

| I—_—

instant 1invention has been set

persons skilled i1n the brake disc art to which this invention

p—

pertains will recognize various alternative ways of practicing

gr—

the 1nvention without departing from the spirit and scope of the

patent claims appended hereto.
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We claim:
1. A brake disc wear indicator, comprising:
(a) a brake disc rotor casting having axially opposed

outer sections, each of said outer sections having an outer

braking surface for engaging a pair of opposed brake friction
pads, salid outer braking surfaces being subject to substantially
concave wear; and

(b) a predetermined plurality of holes provided in each of

salid outer sections of said brake disc rotor casting at

different predetermined radial locations from a center hub of

sald brake disc rotor casting behind said outer braking surface

Vi

of each of said outer sections and at different predetermined

depths and distances from sald outer braking surfaces such that
said holes are originally invisible by virtue of a presence of
brake rotor material, but can become 1ndividually visible as
said brake rotor material 1s successlvely worn away in a concave
manner by braking to provide an indication of an amount and
location of wear and even or uneven wear and wear patterns on

said outer braking surfaces of sald brake disc rotor casting.

2. A Dbrake disc wear indicator, according to c¢laim 1,

wherein said holes provided 1n said brake disc rotor casting

have different diameters, each of said different diameters
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providing another indication of sailid amount of brake disc rotor

casting wear.

3. A Dbrake disc rotor having a wear 1ndicator and

axlally opposed outer sections with outer braking surfaces

subject to concave wear, sald brake disc rotor wear indicator

comprising:

)

(a) a predetermined plurality of holes provided in each of

said outer sections of said brake disc rotor at different

predetermined radial locations from a center hub of said brake

ﬁ

disc rotor behind said outer braking surface of each of said

1 proe-
-

outer sections and at o Rl

ferent predetermined depths and

distances from said outer braking surfaces such that said holes

P

are originally 1invisible by virtue of a presence of brake rotor

material, but can become 1ndividually visilible as said brake

rotor material 1s successilively worn away 1n a concave manner by

P
s

braking to provide an 1ndication of an amount and location of

wear and even or uneven wear and wear patterns on said outer

braking surfaces of said brake disc rotor; and

(b) at least one of said plurality of holes beiling made

visible when unworn brake rotor material originally overlying
said plurality of holes is worn away 1in a substantially concave
manner by braking action to initially expose sald at least one

of said plurality of holes before other of said holes Dbecome
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visible with further removal of said brake rotor material

occurring with further wear.

4. A brake disc rotor, according to claim 3, wherein said

plurality of holes provided 1n said brake disc rotor have

—

rounded bottoms to reduce an occurrence of stress risers and

thus any concentration of thermal stresses in said brake disc

rotor at said locations of said plurality of holes.

5. A brake disc rotor, according to claim 3, wherein said

plurality of holes are circularly spaced from said center hub.

6. A brake disc rotor, according to claim 3, wherein said

plurality of holes provided 1n said brake disc rotor have

varving diameters.

10
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FIG. | PRIOR ART

FIG. 2
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