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ANTI-LOCK BRAKE SYSTEM FOR AN ALL-TERRAIN VEHICLE

BACKGROUND

[0001] The present application relates to a braking system for all-terrain vehicle and
more particularly to anti-lock braking systems.

[0002] Braking systems are known for ATVs having dual inputs to control braking. AN
ATYV has a hand controlled master cylinder and a foot controlled master cylinder as shown in US

Patent 7,695,074, the subject matter of which is incorporated herein by reference.

SUMMARY

[0003] In one embodiment, an all-terrain vehicle comprises a frame; ground engaging
members supporting the frame; a powertrain supported by the frame, including a first final drive
drivingly coupled to at least some of the ground engaging members to power first ground
engaging members, and a second final drive drivingly coupled to at least some of the ground
engaging members to power second ground engaging members. A braking system comprises an
anti-lock braking control module; a first brake master cylinder hydraulically coupled to the anti-
lock braking control module; a first brake actuator coupled to the first brake master cylinder; a
brake caliper coupled to at least some of the ground engaging members; wherein the first brake
master cylinder upon actuation provides anti-lock braking to either the first or second ground
engaging members.

[0004] In another embodiment, an all-terrain vehicle comprises a frame; ground engaging
members supporting the frame; and a braking system. The braking system comprises an anti-
lock braking control module; a first brake master cylinder hydraulically coupled to the anti-lock
braking control module; a first brake actuator coupled to the first brake master cylinder; a second
brake master cylinder hydraulically coupled to the anti-lock braking control module; a second
brake actuator coupled to the second brake master cylinder; a brake caliper coupled to at least
some of the ground engaging members; wherein the first brake master cylinder upon actuation
provides anti-lock braking to either the first or second ground engaging members, and wherein
the second brake mast cylinder upon actuation provides anti-lock braking to either the first or

second ground engaging members.
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[0005] In yet another embodiment, an all-terrain vehicle comprises a frame; ground
engaging members supporting the frame; a powertrain supported by the frame, including a first
final drive drivingly coupled to at least some of the ground engaging members to power first
ground engaging members, and a second final drive drivingly coupled to at least some of the
ground engaging members to power second ground engaging members; stub shafts extending
from the first and second final drives to the first and second ground engaging members; and a
speed monitor for at least some of the ground engaging members, the speed monitor comprises a
gear ring positioned on an exterior surface of the stub shaft and a speed pickup positioned
adjacent to the gear ring.

[0006] Additional features and advantages of the present invention will become apparent
to those skilled in the art upon consideration of the following detailed description of the
illustrative embodiment exemplifying the best mode of carrying out the invention as presently

perceived.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The foregoing aspects and many of the intended advantages of this invention will
become more readily appreciated as the same becomes better understood by reference to the
following detailed description when taken in conjunction with the accompanying drawings.
[0008] The invention will now be described in relation to the drawing figures, where:
[0009] FIG. 1 is a left rear perspective view of an all-terrain vehicle frame showing the

suspension and braking system;

[0010] FIG. 2 shows the braking system of the all-terrain vehicle of FIG. 1;

[0011] FIG. 3 shows a front perspective view of the front final drive of the system shown
in FIG. 2;

[0012] FIG. 4 shows the final drive of FIG. 3 less the suspension system,;

[0013] FIG. 5 shows an exploded view of the final drive of FIG. 4;

[0014] FIG. 5A shows a front perspective view of an alternate bracket for the front final

drive of the system shown in FIG. 2;
[0015] FIG. 6 shows a rear perspective view of the rear final drive;
[0016] FIG. 7 shows a left rear perspective view of the final drive of FIG. 6 less the

suspension system,;
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[0017] FIG. 8 shows a top view of the final drive of FIG. 7,

[0018] FIG. 9 shows an exploded view of the final drive of FIG. 7,

[0019] FIG. 10 shows a hydraulic schematic view of the braking control system of FIG.
2;

[0020] FIG. 11 shows an alternate hydraulic schematic view of a braking control system

having 4 wheel ABS braking from the hand controlled master cylinder and rear wheel ABS
braking from the foot controlled master cylinder;

[0021] FIG. 12 shows an alternative hydraulic schematic view of a braking control
system having a dual input foot controlled master cylinder to provide 4 wheel ABS control from
the hand controlled master cylinder and rear wheel ABS from the foot controlled master
cylinder;

[0022] FIG. 13 shows an alternative hydraulic schematic view of a braking control
system similar to that of FIG. 12;

[0023] FIG. 14 shows an alternative hydraulic schematic view of a braking control
system having front wheel ABS control from the hand controlled master cylinder and rear wheel
ABS from the foot controlled master cylinder;

[0024] FIG. 15 shows an alternate hydraulic schematic view of a braking control system
similar to that of FIG. 14;

[0025] FIG. 16 shows an alternative hydraulic schematic view of a braking control
system having 4 wheel ABS braking from the hand controlled master cylinder and 4 wheel ABS
braking from the foot controlled master cylinder;

[0026] FIG. 17 shows an alternate hydraulic schematic view of a braking control system
similar to that shown in FIG. 16; and

[0027] FIG. 18 shows an embodiment having an additional master cylinder for use as a

parking brake.

DETAILED DESCRIPTION OF THE DRAWINGS

[0028] With reference first to FIG. 1, an ATV is shown at 2 where the ATV is shown
with the wheels, seat and other essential components removed for the clarity of the suspension
and braking system. As shown in FIG. 1, ATV 2 includes a frame4 which supports a powertrain
6 where the ATV has a steering system 8 to control the steering of the ATV, as known in the art.
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The ATV has front suspensions at 10 which include upper and lower control arms 12, 14 where
the front left suspension 10 supports a left front wheel mount 16, and the right front suspension
10 supports a right front wheel mount 20. In a like manner, a left rear suspension is shown at 22
where the rear suspension 22 includes an upper control arm 26 and a lower control arm 28. As
shown, left rear suspension 22 supports a left rear wheel mount 30 and the right rear suspension
22 supports a right rear wheel mount 32.

[0029] Powertrain 6 is coupled to the front rear mount 16, 20 by way of a front drive
shaft at 40 and to the rear wheel mounts 30, 32 by way of a drive shaft 42. Front drive shaft 40
is coupled to a front final drive at 50 and rear drive shaft 42 is coupled to a rear final drive 52.
Front and rear final drives 50, 52 could be differentials. Front final drive 50 is coupled to wheel
mounts 16 by way of front stub shafts 60 and rear final drive 52 is coupled to rear wheel mounts
30, 32 by way of stub shafts 62.

[0030] With reference now to FIG. 2, front wheel mounts 16, 20 includes steering
knuckles 70 which couple to a front suspension 10 by way of ball joints 72 (FIG. 1). Front
wheel mounts 16, 20 further include wheel hubs 74 which include wheel studs 76 which allow
attachment of wheels to the hub 74, as known in the art. Steering knuckles 70 retain brake
calipers 80 thereto, which cooperate with brake discs 82 to brake the vehicle.

[0031] In a like manner, rear wheel mounts 30, 32 include rear knuckles 90 which couple
to the upper and lower suspension arms 26, 28 at upper and lower couplers 92, 94 as best shown
in FIG. 2. Knuckles 90 retain brake calipers 98 thereto and rear wheel hubs 100 couple to the
knuckles 90 and have rear wheel studs 102 for retaining rear wheels to the wheel hub 100. Rear
wheel mounts 30, 32 further4 include rear brake discs 104 which cooperate with rear calipers 98.
Thus, front final drive 50 drives front wheel hubs 74 by way of stub shafts 60 and rear final drive
52 drives rear wheel hubs 100 by way of rear stub shafts 62.

[0032] With reference still to FIG. 2, ATV 2 includes a braking control system 105
including an anti-lock brake system (ABS) for controlling the braking of the ATV 2. Braking
control system 105 includes front wheel speed sensors 122, rear wheel speed sensors 124, ABS
hydraulic control unit 130, hand-controlled master cylinder 132 and foot-controlled master
cylinder 134. As described herein, control unit 130 allows multiple variations of ABS control to
the front and rear brake system through either or both of the hand 132 or foot-controlled master

cylinders. It should also be apperceived that wheel speed sensors 122, 124 provide input to the
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control unit 130 for the various wheel speeds in order that ABS control unit is able to control
individual wheel speeds for ABS unit. With reference now to FIGS. 3-5, front wheel speed
sensors 122 will be described in greater detail.

[0033] With reference first to FIG. 3, while the speed sensors 122 are identical, it should
be understood that speed sensors 122 operate independently of each other as the stub shafts 60,
and therefore the front wheels, may be operating at different speeds. Thus, for each wheel a
speed sensor 122 is provided to inform the control unit 130 of the speed of each front wheel.
Thus in the description that follows, a designator for the reference numerals may be sued for “L”
designating the left-hand side and “R” for the right-hand side.

[0034] Thus as shown in FIGS. 3 and 4, left-hand stub shaft 60L includes a speed sensor
assembly 122L and the right-hand side stub shaft 60R includes a speed sensor assembly 122R.
Speed sensor assemblies 122 further include a mounting bracket 140, speed sensors 142 and gear
rings 144. With reference to FIG. 5, bracket 140 includes a main body portion 150 having a left
wing portion 152L and a right wing portion 152R for mounting of respective sensors 142L and
142R. Wings 152 include apertures at 154 to receive sensors 142 and a threaded aperture at 156
to receive a fastener 158 which retains the sensors 142 in position on the bracket 140. Main
body portion 152 includes an upper notch at 160 which is received over mounting ear 162 and
bracket 140 includes a lower notch at 164 which is received over mounting ear 166. Thus, a
fastener could be received through bracket 140 from the left to the right as viewed in FIG. 5, to
be received through the bracket 140 and into threaded apertures 170, 172 to retain the bracket
140 and the sensors 142 to the mount ears 162, 166.

[0035] With reference still to FIG. 5, stub shafts 60L and 60R include a drive coupling at
180 including an outer surface at 1282 and a splined shaft at 184. It should be appreciated that
shaft 184 couples with output 18t6 of front final drive 50. Gears 144 are positioned on outer
surface 182 of coupling 180 and are held in position relative to the stub shaft 60 and therefore
rotate with the stub shaft 60. Gears 144 include a plurality of teeth at 190 which cooperate with
sensors 142 to determine the speed of each of the stub shafts 60L, 60R. It should be realized that
the sensors 142 are positioned in proximity to the teeth 190 but do not contact the teeth 190,
rather the sensors count the teeth as the teeth pass the sensor over a specific time period to
calculate an angular velocity. It should be appreciated that sensors 1421 and 142R could be

speed sensors such as Hall Effect speed sensors. Gears 144 could be coupled to their
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corresponding couplers 180 by way of fasteners, welding, adhesives, press-fitting or through a
thermal expansion process which locks the gear 144 to the surface 182.

[0036] With reference to FIG. 5A, front final drive 50 could have threaded posts 1921
and 192R, and the mounting bracket could be in the form of a two-piece bracket comprising
194L and 194R. The mounting brackets 194L and 194R could each include a back wall 194a,
top wall 194b and side walls 194c. Fasteners would extend through back walls 194a and thread
into threaded posts 192L and 192R. Sensors 142L and 142R would be coupled to top wall 194b
by way of fasteners 158.

[0037] With reference now to FIGS. 6-9, the rear speed sensor assembly 124 will be
described in further detail. Thus as shown in FIG. 6, left-hand stub shaft 62L includes a speed
sensor assembly 124L and the right-hand side stub shaft 62R includes a speed sensor assembly
124R. Speed sensor assemblies 124 further include mounting brackets 200L and 200R, speed
sensors 202 and gear rings 204. With reference to FIG. 9, brackets 200 include a main body
portion 210 having a left wing portion 212L and a right wing portion 212R for mounting of
respective sensors 202L and 202R. Wings 212 include apertures at 214 to receive sensors 202
and a threaded aperture at 216 to receive a fastener 218 which retains the sensors 202 in position
on the brackets 200. Main body portion 210 includes an notch at 220 which is received over ear
222. Thus, a fastener could be received through bracket 2020 from the left to the right as viewed
in FIG. 9, to be received through brackets 200L and 200R and through apertures 230, 232, and
through apertures 234, 236 of final drive 52 to retain the brackets 200 and the sensors 202 in
position adjacent to rings 204.

[0038] With reference still to FIG. 9, stub shafts 60L and 60R include a drive coupling at
240 including an outer surface at 242 and a splined shaft at 244. It should be appreciated that
shaft 244 couples with output 246 of rear final drive 52. Gear rings 204 are positioned on outer
surface 242 of coupling 240 and are held in position relative to the stub shaft 62 and therefore
rotate with the stub shaft 62. Gears 204 include a plurality of teeth at 250 which cooperate with
sensors 202 to determine the speed of each of the stub shafts 62L, 62R. It should be realized that
the sensors 202 are positioned in proximity to the teeth 250 but do not contact the teeth 250,
rather the sensors 202 count the teeth 250 as the teeth 250 pass the sensor 202 over a specific
time period to calculate an angular velocity. It should be appreciated that sensors 2021 and

202R could be speed sensors such as Hall Effect speed sensors. Gears 204 could be coupled to



WO 2018/183452 PCT/US2018/024775

their corresponding couplers 240 by way of fasteners, adhesives or through a thermal expansion
process which locks the gear 204 to the surface 242.

[0039] With reference now to FIGS. 2 and 10, the hydraulic control of the embodiment
of FIG. 2 will be described. As will be appreciated, FIGS. 2 and 10 depict braking system 105
having ABS braking from the hand-controlled master cylinder 132 to all four wheels, whereas
the foot-controlled master cylinder 134 controls only the rear brakes through a normal braking
cycle. As shown best in FIG. 10, the controller 130 includes four outputs labelled RL (rear left);
RR (right rear); FR (front right) and FL (front left); and two inputs 300 for the front and input
302 for the rear brakes. Thus, hand-controlled master cylinder 132 includes an activation
member 304 in the way of a hand lever which controls cylinder 306.

[0040] Cylinder 306 is coupled to hydraulic line 308 which couples to a splitter 310
which directs hydraulic fluid through hydraulic line 312 to input 300 and through line n314 to
input 302. Thus upon activation of the lever 304, hydraulic pressure is input to both inputs 300
and 302, which provides hydraulic pressure through all four channels RL, RR, FR and FL to
provide four channel ABS braking to all four wheels 320-326. More particularly, hydraulic
pressure is introduced through hydraulic line 328 to rear left wheel 324; through hydraulic line
330 for rear right wheel 326; through hydraulic line 332 for front right wheel 322 and hydraulic
line 334 to control front left wheel 320. Thus, four channel ABS is braking provided through the
hand-controlled master cylinder 132.

[0041] With respect to the foot-controlled master cylinder 134, cylinder 340 is provided
having an actuator at 342. A hydraulic line 346 is provided out of cylinder 340 which inputs to a
splitter 348 which provides a first line 350 to the left rear wheel 324 and a second line 352 to the
right rear wheel 326. Thus, standard rear wheel only braking is provided through the foot-
controlled master cylinder 134. It should be appreciated that multiple variations of the ABS
braking system is provided by utilizing the identical controller 130, hand-controlled master
cylinder 132 and foot-controlled master cylinder 134. It should be understood in the embodiment
of FIG. 2 that the rear calipers 98 are dual input calipers.

[0042] With reference now to FIG. 11, another embodiment of a braking control system
is disclosed at 305 where four channel ABS braking is provided by the hand-controlled master
cylinder 132 and rear wheel ABS braking is provided by the foot-controlled master cylinder 134.

As shown, hand-controlled master cylinder 132 is input through line 308 in a similar manner as
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mentioned above, to splitter 310. Line 312 extends from splitter to the input 300 in a like
manner to that of FIG. 10, to provide ABS braking to the front wheels 320, 322 through lines
332, 334. However, as opposed to providing direct input from the splitter to input 302 of
controller 130, a first line 314a is provided to valve 370 through input 372 and a second line
314b is provided through output 374 of valve 370. Line 314b extends to input 302 of controller
130 to provide ABS braking to the rear wheels through lines 328, 330. Foot-controlled master
cylinder 134 includes hydraulic line 376 which couples to valve 370 at input 380 which outputs
at 314b to provide ABS braking through lines 328, 330 to rear wheels 324, 326.

[0043] With reference now to FIG. 12, another embodiment of a braking control system
is disclosed at 385 having four wheeled ABS braking through the hand-controlled master
cylinder 132 and two wheeled rear wheel ABS with an alternate foot-controlled master cylinder
134’. As shown, foot-controlled master cylinder 134’ is a dual input master cylinder. In this
embodiment, the front wheel ABS operates in a similar manner to that shown in FIGS. 10 and
11, where master cylinder 132 is coupled to line 308 which feeds splitter 310. Line 312 comes
out of splitter 310 to feed input 300 of controller 130 whereby front ABS is provided through
lines 332 and 334 to front wheels 320 and 322. However, a second line 390 splits through
splitter 310 to feed a first input of dual input master cylinder 134’ to feed line 392 provided to
input 302 of controller 130. In this case, line 392 provides ABS through lines 328 and 330 to
rear wheels 324 and 326. In the case of activation of actuator 342 of foot-controlled master
cylinder 134°, again, hydraulic pressure is introduced through line 392 to input 302 of controller
130 to provide rear ABS through lines 328 and 330 to rear wheels 324 and 326.

[0044] FIG. 13 is an embodiment similar to that of FIG. 12, having external pressure
transducer at 396.

[0045] With reference now to FIGS. 14 and 15, another embodiment of a braking control
system is disclosed at 405 where the hand-controlled master cylinder 132 provides ABS braking
to the front wheels 320, 322 and the foot-controlled master cylinder 134 provides ABS control to
the rear wheels 324, 226. As shown, hand master cylinder 132 includes a hydraulic line 400
providing input directly to input 300 of controller 130 to control ABS braking through lines 332
and 334 for front wheels 320, 322. In a like manner, foot-controlled master cylinder 134 has a
hydraulic line 402 directly input to line 302 of controller 130 to control ABS braking through
lines 328 and 330 to rear wheels 324, 326.
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[0046] As shown in FIG. 15, controller 130’ includes an internal pressure transducer at
410 and an external pressure transducer is provided at 412.

[0047] With reference now to FIG. 16, another embodiment of a braking control system
is disclosed at 475 which provides four channel ABS braking from either the hand-controlled
master cylinder 132 or the foot-controlled master cylinder 134. As shown in FIG. 16, line 308
from master cylinder 132 goes to splitter 310 where a first line 480 is input to the input 426 of
diverter valve 430 and a second line 482 is input to the input 428 of diverter valve 432. The
output of diverter valve 430 is at 484, which is input to the input 300 of controller 130 and the
output 486 of diverter valve 432 is input to the input 302 of controller 130. From there, four
channel ABS braking is provided, that is, from line 332 to right front wheel 322, from line 334 to
front left wheel 320, through line 328 to left rear wheel 324 and through line 330 to right rear
wheel 326.

[0048] With reference now to FIG. 17, another embodiment of a braking control system
is disclosed at 485 which provides the ABS braking system in a manner similar to that shown in
FIG. 16. Rather, the splitters 310 and 452 are eliminated, and line 480 extends directly from
hand-controlled master cylinder 132 and input directly to input 426 of diverter valve 430. Line
490 is a jJumper from line 480 to input 428 of diverter valve 432. In a like manner, line 450 of
foot-controlled master cylinder 134 is input directly to input 460 of diverter valve 430 and a
jumper 492 extends to input 462 of diverter valve 432. From there, the ABS braking system
works identical to that described above with reference to FIG. 16.

[0049] With reference now to FIG. 18, another embodiment of a braking control system
is disclosed at 495 which provides the ABS braking system in a manner similar to that shown in
FIG. 17. In this embodiment, line 480 extends directly from hand-controlled master cylinder 132
and inputs directly to input 460 of diverter valve 430. Line 494 is a jumper from line 480 to input
462 of diverter valve 432. In a like manner, line 450 of foot-controlled master cylinder 134 is
input directly to input 426 of diverter valve 430 and a jumper 498 extends to input 428 of
diverter valve 432. In addition, a third master cylinder is provided at 500 having a line 502
which supplies a splitter 504 to provide pressure through lines 506 and 508 to calipers 98°, which
are dual input calipers. Master cylinder 500 is optional for such use as a parking brake, where

master cylinder 500 is stored in a location such as in a glove box or other convenient position.
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[0050] While this invention has been described as having an exemplary design, the
present invention may be further modified within the spirit and scope of this disclosure. This
application is therefore intended to cover any variations, uses, or adaptations of the invention
using its general principles. Further, this application is intended to cover such departures from

the present disclosure as come within known or customary practice in the art to which this

invention pertains.

-10-
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CLAIMS:

1. An all-terrain vehicle, comprising a frame; ground engaging members supporting the
frame; a powertrain supported by the frame, including a first final drive drivingly coupled to at
least some of the ground engaging members to power first ground engaging members, and a
second final drivingly coupled to at least some of the ground engaging members to power second
ground engaging members; the vehicle being characterized by a braking system comprising an
anti-lock braking control module; a first brake master cylinder hydraulically coupled to the anti-
lock braking control module; a first brake actuator coupled to the first brake master cylinder; and
a brake caliper coupled to at least some of the ground engaging members; wherein the first brake
master cylinder upon actuation provides anti-lock braking to either the first or second ground

engaging members.

2. The all-terrain vehicle of claim 1, wherein the first brake master cylinder upon actuation

provides anti-lock braking to both of the first or second ground engaging members.

3. The all-terrain vehicle of claim 1 or 2, further comprising a second brake master cylinder
that upon actuation provides anti-lock braking to either of the first or second ground engaging

members.

4. The all-terrain vehicle of claim 3, wherein the second brake master cylinder upon

actuation provides anti-lock braking to both of the first and second ground engaging members.

5. The all-terrain vehicle of claim 3 or 4, wherein the first brake master cylinder upon
actuation provides anti-lock braking to the first ground engaging members and the second brake
master cylinder upon actuation provides anti-lock braking to the second ground engaging

members.

6. The all-terrain vehicle of claim 5, wherein the first brake master cylinder upon actuation
provides anti-lock braking to the first and second ground engaging members and the second
brake master cylinder upon actuation provides anti-lock braking to the second ground engaging

members.

7. The all-terrain vehicle of claim 6, wherein the first brake master cylinder upon actuation

provides anti-lock braking to the first and second ground engaging members and the second

11-
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brake master cylinder upon actuation provides anti-lock braking to the first and second ground

engaging members.

8. The all-terrain vehicle of any of claims 3-7, wherein the first brake actuator for the first

brake master cylinder is a hand controlled actuator.

9. The all-terrain vehicle of any of claims 3-8, wherein the second brake actuator for the

second brake master cylinder is a foot controlled actuator.

10. The all-terrain vehicle of any of claims 1-9, further comprising a speed monitor for at

least some of the ground engaging members.

11. The all-terrain vehicle of claim 10, further comprising stub shafts extending from the first

and second final drives to the first and second ground engaging members.

12.  The all-terrain vehicle of claim 11, wherein the speed monitor comprises a gear ring
positioned on an exterior surface of the stub shaft and a speed pickup positioned adjacent to the

gear ring.

13. An all-terrain vehicle, comprising a frame; ground engaging members supporting the
frame; the vehicle being characterized by a braking system comprising an anti-lock braking
control module; a first brake master cylinder hydraulically coupled to the anti-lock braking
control module; a first brake actuator coupled to the first brake master cylinder; a second brake
master cylinder hydraulically coupled to the anti-lock braking control module; a second brake
actuator coupled to the second brake master cylinder; and a brake caliper coupled to at least
some of the ground engaging members; wherein the first brake master cylinder upon actuation
provides anti-lock braking to either the first or second ground engaging members, and wherein
the second brake master cylinder upon actuation provides anti-lock braking to either the first or

second ground engaging members.

14. The all-terrain vehicle of claim 13, wherein the first brake master cylinder upon actuation

provides anti-lock braking to both of the first and second ground engaging members.

15. The all-terrain vehicle of claim 13 or 14, wherein the second brake master cylinder upon

actuation provides anti-lock braking to both of the first and second ground engaging members.

12-
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16.  The all-terrain vehicle of any of claims 13-15, wherein the first brake master cylinder
upon actuation provides anti-lock braking to the first ground engaging members and the second
brake master cylinder upon actuation provides anti-lock braking to the second ground engaging

members.

17. The all-terrain vehicle of claim 16, wherein the first brake master cylinder upon actuation
provides anti-lock braking to the first and second ground engaging members and the second
brake master cylinder upon actuation provides anti-lock braking to the second ground engaging

members.

18. The all-terrain vehicle of claim 17, wherein the first brake master cylinder upon actuation
provides anti-lock braking to the first and second ground engaging members and the second
brake master cylinder upon actuation provides anti-lock braking to the first and second ground

engaging members.

19.  The all-terrain vehicle of any of claims 13-18, wherein the first brake actuator for the first

brake master cylinder is a hand controlled actuator.

20.  The all-terrain vehicle of any of claims 13-19, wherein the second brake actuator for the

second brake master cylinder is a foot controlled actuator.

21. The all-terrain vehicle of any of claims 13-20, further comprising a speed monitor for at

least some of the ground engaging members.

22. The all-terrain vehicle of claim 21, further comprising a powertrain supported by the
frame, including a first final drive drivingly coupled to at least some of the ground engaging
members to power first ground engaging members, and a second final drive drivingly coupled to

at least some of the ground engaging members to power second ground engaging members.

23. The all-terrain vehicle of claim 22, further comprising stub shafts extending from the first

and second final drives to the first and second ground engaging members.

24.  The all-terrain vehicle of claim 23, wherein the speed monitor comprises a gear ring
positioned on an exterior surface of the stub shaft and a speed pickup positioned adjacent to the

gear ring.
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25. An all-terrain vehicle, comprising a frame; ground engaging members supporting the
frame; a powertrain supported by the frame, including a first final drive drivingly coupled to at
least some of the ground engaging members to power first ground engaging members, and a
second final drive drivingly coupled to at least some of the ground engaging members to power
second ground engaging members; stub shafts extending from the first and second final drives to
the first and second ground engaging members; the vehicle being characterized by a speed
monitor for at least some of the ground engaging members, the speed monitor comprises a gear
ring positioned on an exterior surface of the stub shaft and a speed pickup positioned adjacent to

the gear ring.

26. The all-terrain vehicle of claim 25, wherein the stub shafts include drive couplings
positioned adjacent to the first and second final drives and the gear rings are positioned on an

external surface of the drive couplings.

27. The all-terrain vehicle of claim 25 or 26, further comprising a braking system,
comprising an anti-lock braking control module which is coupled to the speed monitor to

monitor the speed of at least some of the ground engaging members.

28. The all-terrain vehicle of claim 27, wherein the braking system further comprises:

a first brake master cylinder hydraulically coupled to the anti-lock braking control
module;

a first brake actuator coupled to the first brake master cylinder; and

a brake caliper coupled to at least some of the ground engaging members;
wherein the first brake master cylinder upon actuation provides anti-lock braking to either the

first or second ground engaging members.

29. The all-terrain vehicle of claim 28, wherein the first brake master cylinder upon actuation

provides anti-lock braking to both of the first or second ground engaging members.

30. The all-terrain vehicle of claim 28 or 29, further comprising a second brake master
cylinder that upon actuation provides anti-lock braking to either of the first or second ground

engaging members.

-14-
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31 The all-terrain vehicle of claim 30, wherein the second brake master cylinder upon

actuation provides anti-lock braking to both of the first and second ground engaging members.

32. The all-terrain vehicle of claim 30 or 31, wherein the first brake master cylinder upon
actuation provides anti-lock braking to the first ground engaging members and the second brake
master cylinder upon actuation provides anti-lock braking to the second ground engaging

members.

33. The all-terrain vehicle of claim 32, wherein the first brake master cylinder upon actuation
provides anti-lock braking to the first and second ground engaging members and the second
brake master cylinder upon actuation provides anti-lock braking to the second ground engaging

members.

34. The all-terrain vehicle of claim 33, wherein the first brake master cylinder upon actuation
provides anti-lock braking to the first and second ground engaging members and the second
brake master cylinder upon actuation provides anti-lock braking to the first and second ground

engaging members.

35.  The all-terrain vehicle of any of claims 28-34, wherein the first brake actuator for the first

brake master cylinder is a hand controlled actuator.

36.  The all-terrain vehicle of any of claims 30-35, wherein the second brake actuator for the

second brake cylinder is a foot controlled actuator.
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