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FIG. 2

(57) Abstract: A rotor assembly includes a rotor (120) having a friction surface (122) and at least one slot (130) within the friction
surface, where the rotor has an inner venting area with at least one inner vent (128). The rotor has a conduit (150) connecting between
the at least one slot (130) and the at least one inner vent (128).
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ROTOR ASSEMBLY WITH VENTING CONDUIT AND RELATED

METHODS

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application clais prionty to US Provisional Application No.
62/872 560, filed July 10, 2019, wherein the contents of such application are

icorporated herein by reference.

TECHNICAL FIELD

[0002] The disclosure herein relates to a braking rotor assembly with

venting conduit and related methods.

TECHNICAL BACKGROUND

{3603] Conventional brake rotors gencrally include a pair of spaced-apart
annual disks that present two opposed external frictional braking surfaces for engaging
brake pads under a clamping operation of a brake caliper. Then the caliper clamps
against the friction braking surfaces. friction and heat are created. The space between
the disks typically includes a number of vanes with flow passages defined between
cach pair of adjacent vanes. Rotation of the rotor causes the vanes to mncrease air flow
through the flow passages from the inner diameter to the outer diameter to assist with
heat dissipation.

[0004] The external frictional braking surfaces may include slots therein,

which are not connected with the space between the disks. The slots are used to direct
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unwanted matenals, such as water, away trom the frictional braking surfaces.
Howegever, when a caliper pad slides over the slot, the air is compressed into the slot

and escapes with a clicking noise when the pad uncovers the slot.

10005] What is needed is a better way to prevent the clicking noise

associated with the slots while not compromising braking ability.

BRIEF SUMMARY
10006} A rotor assembly includes a rotor having a friction surface and at
least one slot within the friction surface, where the rotor has an inner venting area with
at least one inner vent. The rotor has a conduit connecting between the at least one slot

and the at least one inner vent.

80407 In one or more embodiments, the conduit connects between cach at
2

{east one slot and each at least one inner vent.

[0008] In one or more embodiments, the conduit is perpendicular relative

to the friction surface.
[0609] In one or more embodiments, the conduit is a drifled hole.

[00010] In one or more embodiments, the drilled hole is disposed through a

bottom of the at least one slot.

[B0011] In one or more embodiments, the conduit has a width equal to or

smaller than a slot width.

100012} In one or more embodiments, the at least one inner vent is disposed

concentrically within the rotor.

N2
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[00013] In one or more embodiments, the rotor includes two disks each

having the friction surface and the rotor edge.

[G0014] In one or more embodiments, the inner venting arca is disposed

between the two disks.

BRIEF DESCRIPTION OF THE DRAWINGS

[30015] FIG. 1 illustrates a rotor assembly, as constructed in accordance

with one or more embodiments.

[00016] FIG. 2 illustrates rotor assembly, as constructed i accordance with

one or more embodiments.

[3060617] These and other embodiments, aspects, advantages, and features of
the present invention will be set forth in part in the description which follows and will
become apparent to those skilled in the art by reference to the following description of
the invention and referenced drawings or by practice of the invention. The aspects,
advantages, and features of the invention are realized and attamed by means of the
mstrumentalities, procedures, and combinations particularly pointed out in the

appended claims and their equivalents.

DETAILED DESCRIPTION
100018] The following detailed description includes references to the
accompanying drawings, which form a part of the detailed description. The drawings

show, by way of illustration, specific embodiments in which the apparatus may be
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practiced. These embodiments, which are also referred to herein as "examples” or
"options," are described in enough detail to enable those skilled in the art to practice the
present embodiments. The embodiments may be combined, other embodiments may be
utilized, or structural or logical changes may be made without departing from the scope
of the imvention. The following detailed description 1s, therefore, not to be taken in a
limiting sense and the scope of the invention is defined by the appended claims and

their legal equivalents.

{0001 9] A rotor system: 100 for a braking system includes a rotor 120 having
a friction surface 122 and a circumferential rotor edge. The rotor further has at least
one slot 130 within the friction surface 122, where the rotor 120 has an inner venting
area 126 with at least one inner vent 128, The rotor 120 has a conduit 150 connecting

between the at least one slot 130 and the at least one inner vent 128.

{60026 The rotor system 100 is shown in more detail 1n FiGs. 1 -2, The
rotor system 100 includes at least one disks 160, and i one or more embodiments
meludes two disks 160 disposed along a central axis with a central portion between the
disks. The disks 160 each include a friction surface 122 such as an outer side planar
friction surface. The friction surface 122 works in conjunction with calipers having
brake pads. The calipers are used to clamp the brake pads against the friction surface to
provide the braking to the vehicle. During the braking process, the friction causes heat
that can be dissipated by a venting area, such as inner venting arca 126 located, for
example, between the outer side planar friction surfaces of the disks 160. The inner
venting area includes at least one inner vent 128 disposed between the disks 160 ina
central portion. In one or more embodiments, the at least onc inner vent 128 extends
along a circular path and s disposed concentrically within the rotor 120. For instance,

the at least one inner vent 128 i1s concentric relative to an outer circumference of the
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rotor 120. In one or more embodiments, a cross section of the at least one inner vent
128 has an oval shape. In one or morc embodiments, there are two or more at least one

mner vents 128 spaced concentrically from one another.

166021} As shown in FIG. 1, the rotor system 100 includes at least one slot 130
disposed within the friction surface 122 of the disks 160. In one or more embodiments, the at
least one slot 130 1s disposed in cach of the disks. In one or more embodiments, multiple
slots 130 are disposed within the friction surface 122 of one of the disks. In one or more
embodiments, multiple slots 130 are disposed within cach of the disks 160, In a further
embodiment, the multiple slots 130 on each of the disks 160 are aligned with each other. In
yet another embodiment, each disk has the same number of slots 130, and the slots 130 of
cach of the disks are substantially aligned with each other where thev have the same radial

placement around the friction surface 122.

[066022] The at least one slot 130, in one or more embodiments, does not extend fully
through the disk 160, and 1s partially recessed into the disk 160. The at least one slot 130
allows for materials to be directed away trom the friction surface 122, Materials such as
liquids can be directed away from the friction surface 122 allowing for the brake pads to

more effectively contact the friction surface 122.

(60023 The rotor 120 further includes at least one conduit 150 that connects between
the at least one slot 130 and the at Teast one mmer vent 128, In one or more embodiments, the
at least one siot 130 on cach of the disks 160 are substantially aligned with onc another
around the friction surface 122, and the at least one conduit 150 extends from aslot 130 ona
first disk to the at least one mner vent 128, and another at least one condut 150 from the at
least one nner vent 128 to the other disk, as shown 1n FIG. 2. The at least one conduit 150

allows for air or fluid within the slot 130 to be channeled to the at least one tnner vent 128.
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This allows for a clicking sound caused by trapped gases to be reduced or eliminated. In one
or more embodiments, the at least one conduit 150 is perpendicular relative to the friction

surface 122. In one or more embodiments, the conduit 150 is defined by a conduit width 154
that is equal to or smaller that a slot width 132. In one or more embodiments, the at least one

conduit 150 1s formed by drilling a hole through a bottom 134 of the at least one slot 130.

[00024] The above description is intended to be illustrative, and not
restrictive. Many other embodiments will be apparent to those of skill m the art upon
reading and understanding the above description. Embodiments discussed in different
portions of the description or referred to in different drawings can be combined to form
additional embodiments of the present apphication. The scope should, theretore, be
determined with reference to the appended claims, along with the full scope of

equivalents to which such claims are entitled.
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CLAIMS
1. A rotor assembly comprising:
a rotor having a friction surface and a rotor edge;
the rotor having at least one slot within the friction surface;

the rotor having an inner venting area with at least one inner vent, the at least

one inner vent concentric relative to the rotor edge: and

the rotor having a conduit connecting between the at least one slot and the at

{east one mner vent.

2. The rotor assembly as recited in claim 1, wherein the conduit connects between

each at least one slot and each at least one inner vent.

3. 'The rotor assembly as recited in any one of claims 1 - 2, wherein the conduit has a

conduit longitudinal axis that is perpendicular relative to the friction surface.

4. The rotor assembly as recited in any one of claims 1 - 3, wherein the conduitis a

drilled hole.

5. 'The rotor assembly as recited in claim 4, wherein the drilled hole 1s disposed

through a bottom of the at least one slot.

~3
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6. The rotor assembly as recited n any one of claims 1 - 5, wherein the conduit has a

width equal to or smaller than a slot width.

7. 'The rotor assembly as recited in any one of claims 1 - 6, wherein the at least one

mner vent is disposed concentrically within the rotor.

&.  The rotor assembly as recited i any one of claims 1 - 7, wherein the rotor includes

two disks each having the friction surface and the rotor edge.

9. The rotor assembly as recited in claim &, wherein the mner venting area is disposed

between the two disks.

10. The rotor as recited in any one of claims 1 - 9, wherein the friction surface is a side

planar friction surface.

11, The rotor as recited in any one of claims 1 — 10, wherein the at least one mnner vent

includes two inner vents concentrically spaced from one another.

12. The rotor as recited in any one of claims 1 — 11, wherein the at least one inner vent

has an oval shaped cross section.
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