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(57) Abstract: A vehicle hand control brake valve includes a piston, positioned based on an engagement of a vehicle parking brake,
a service brake actuation valve, and a control mechanism. The control mechanism mechanically interacts with the service brake actu -
ation valve to set a position of the service brake actuation valve. A level of actuation of vehicle service brakes is set based on the po -
sition of the service brake actuation valve. The service brake actuation valve is set to a position to actuate the service brakes when
the control mechanism is set to a Iatch position. The control mechanism only is latched in the latch position when the vehicle park-
ing brake is engaged.
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A HAND CONTROL BRAKE VALVE

Backeround
0001} The present invention relates to o hand control brake valve, 1t finds

particular application in conjunction with latching a hand control brake valve for applving
vehicle service brakes on a tratler and will be described with particular reference thereto.

It will be appreciated, however, that the mvention i3 alse amenable 1o other applications.

10002} Homay be required for a driver of a tractor-tragler combination vehiele to
make g pre-trip nspection. Typically, to make a pre-tnip mspection, the driver starts the
engine and then gets out of the vehicle to walk around the velucle to make sure the
vehicle 1s in safe operating condition.  The driver checks such things as the tives, the
couplings connecting the braking system of the tratler and actor, the stop lights, etc.
The pre-trip mspection requires that a tratler service brake application be effected so that
couplings and the stop lights may be checked. In existing braking systems, the service

actuation is effected by operation of the hand control valve.

10003} Carrent hand control valve designs may result m unintended movement of
the vehicle after the hand control valve 15 set to effect the service brake actuation, For
example, after the deiver beging watking around the vehicle (and leaves the immediate
vicinity of the hand control valve), the hand control valve may "shp" out of the position
w which the service brakes are actuated. In this example, once the unintended release of
the service brikes cconrs, the vebicle may begin to move. Such movement of the vehicle

may be dangerous and cause injury.

|0604} The present mvention provides a new and mproved apparatus which

addresses the above-referenced problems.
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Sunuoary

{00051 In one embodiment, a vehicle hand control brake valve includes a piston,
positioned based on an engagement of a vehicle parking brake, a service brake actuation
vadve, and a control mechamism. The control mechansm mechanically imteracts with the
service brake gctuation valve to set a position of the service brake actuation valve, A
tevel of actuation of vehicle service brakes is sel based on the posttion of the service
brake actuation valve. The service brake aciuation valve i3 set to a position (o actuate the
service brakes when the control mechanism is set to a latch position. The control
mechanisnt only is fatched in the latch position when the vehicle parking brake is

engaged,

Brief Description of the Drawinges

0006} in the accompanying drawings which are incorporated in and constitute a
part of the specification, embodiments of the mvention are illustrated, whach, together
with a general description of the mvention given above, and the detatled description given

below, serve to exemplify the embodiments of this mvention.

{0007} FIGURE 1 ilustrates a simplified component diagram of an exemplary
brake system i accordance with one embodiment of an apparatus illustrating principles

of the present invention;

{0008} FIGURE 2 illugtrates a simphfied component diagram of an exemplary
tractor hand control valve i a release position in accordance wath a first embodiment of

an apparatus illustrating principles of the present invention;

{0009 FIGURE 3 illustrates a simplified conponent diagram of an exemplary
tractor hand control valve in an unlatched delivery position m accordance with the first

embodiment of an apparatas ithsstrating principles of the present mvention;

2]
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[0010} FIGURE 4 illustrates a simplified conponent diagram of an exemplary
tracior hand contrel valve in 3 latched delivery position in accordance with the first

emtbodinent of an apparatos iHhustraiing principles of the present vention;

{0011} FIGURE 5 ilustrates a simplified component dingram of an exemplary
tractor hand control valve in a release position in accordance with a second embodiment

of an apparatus lustrating principles of the present tnvention;

{0012} FIGURE 6 illustrates 3 simplified component diagram of an exemplary
tractox hand conirol valve in an anlatched delivery position in accordance with the second

embodiment of an apparatus Bastrating principles of the present invention;

{0013} FIGURE 7 illustrates a simplified component diagram of an exemplary
tractor hand control valve in a latched dehivery position m accordance with the second

embodiment of an apparates ithustrating principles of the present invention; and

{6014} FIGURE 8 ilustrates & sumplified component diagram of an exemplary
brake system m accordance with another embodiment of an apparatus illustrating

principles of the present invention.

Dtailed Descrintion of Husirated Embodiment

{0015} With reference to FIGURE 1, a simplified component diagram of an
exemplary brake system 10 of a vehicle is ithustrated in accordance with one embodiment
of the present invention. The brake system 18 includes a dash control valve 12, a hand
control valve 14, and a {ractor protection vabve 16, An aiv line 20 from a delivery port of
the dash control valve 12 fluidly communicates with a tractor parking broke and a park
brake port 22 {also see FIGURES 2-7) of the hand control valve 14, With sufficient
pressure w the air line 20, parking brakes on a tractor portion of the vehicle are not
engaged and the hand control valve 14 cannot be laiched into a position for actuating
service brakes on the vehicle, Without pressure in the air hne 20, parking brakes on a
tractor portion of the vehicle are engaged and the hand control valve 14 may be latched

nto the postiion for actuating service brakes on the vehicle. Operation of the hand

3
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control valve 14 in response to pressure in the air hine 20 15 discussed i more detau

helow,

{0016} FIGURES 24 illustrate simplified component diagrams of an exemplary
hand control valve 14, in various stages of deactaation/actuation, for a velaele

accordance with one embodiment of the present invention.

[0017} The hand control brake valve 14 inclodes a housing 24, a piston 26, &
control mechanism 30, and a service brake actuation valve 32, The conirol mechanism
30 mechanically interacis with the service brake actuation valve 32 10 sel a postiion of the

service brake actuation valve 32 in the housing 24.

{0018} The hand control brake valve 14 also includes vartous ports for
communicating pressurized fluid (e.g., air). For example, the control brake valve 14
wcludes a supply port 34, which receives pressarized fluid from a source (2.g., reservoir}
{not shown) on the velucle, a delivery port 36, an exhaust port 40, and the park brake port
22, The delivery port 36 fluidly conununicates with the supply port 34 or the exhaunst
port 40 based on a position of the service brake actuation valve 32 m the housing 24. In
FIGLURE 2, the service brake actuation valve 32 iz sel to a de-acination position in the
housing 24 so that the delivery port 36 fhudly compunicates with the exhaust port 40 via
apath 42, In FIGURES 3 and 4, the service brake actugtion valve 32 is to set a
actuation position m the housing 24 so that the delivery port 36 gliernately fluidly
conmmonicates with the supply port 34 via a path 44 and the exhaust port 40 via the path

42 1o mamntain a predeternuned level of pressure at the delivery port 36.

{0019} With reference again to FIGURES 14, the piston 26 is biased by a spring
52 1o a downward position (e.g., a parking brake engaped position) (see FIGURE 4)
when no pressure exists at the park brake port 22 (L.e.. the vehicle, or ractor, park brakes
are engaged). When the park brakes are released, pressure is available st the park brake
port 22 that positions the piston 26 to an upward position {e.g., a parking brake

disengaged position) {see FIGURES 2 and 3).

00206} With the piston 26 m the upward position (see FIGURES 2 and 3) {(since

the park brakes are released), the control mechanmism 30 may be moved {e.g. | votated)

4~
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freely by a user via a bandle 54 from a release position (FIGURE 2) to a full delivery
position (FIGURES 3 and 4}, In the release position (FIGURE 23, the control
mechamism 38 is positoned to allow the service brake actoation valve 32 to shift lefiward
toward the control mechanism 30, In the full delivery position (FIGURES 3 and 4),
control mechanism 38 is positioned to shift the service brake actuation valve 32 rightward

away from the control mechanism 36

{0021} While the piston 26 is in the upward position (FIGURES 2 and 3) (singe
the park brakes are released), a bias of the service brake actuation valve 32 lefiward
forces the control mechanism 36 to return {o the release position (FIGURE 2) after a user
actuates, by rotating, pushing or other means, and then releases, the handle 54 of the
control mechanism 34 o the full delivery position {FIGURE 3). Therefore, while the
piston 26 is in the upward position {FIGURES 2 and 3), the piston 26 is positioned 1o
prevent engagement with the control mechanisnt 36, In this manner, the piston 26
positioped refative to the control mechanism 39 acts as a means for preventing the control

mechanism 30 from latching m the lateh position when the parking brake s not engaged.

{0022} While the piston 26 1s in the downward position {FIGURE 4) (since the
park brakes are engaged), once the handle 54 of the control mechanism 38 is rotated to
the full delivery position (FIGURE 4), the piston 26 matingly engages the controd
mechanism 36 {e.g.. via an engagingly sized notch 86 along the ouler circumierence of
the control mechanisim 30) to releasably latch the control mechanism 30 in a first
rotational position {even afler the user releases the handie 843, The conirol mechanmism
30 i3 “releasably” laiched since the user may apply force 10 the handle 54 to unlatch the
control mechanism 30 and retum the control mechanism 39 to another rotational position
{e.g.. the release position (FIGURE 2)). In an alternate embodiment, g second notch 58
may be located along the owter cireumference of the control mechanism 30 to provide the
releasable latching feature whife the control mechanism 30 s &t a second rotational
position. The second notch 88 is engagingly sized to releasably latch with the piston 26
at the second rotational posttion. For example, the user may partially rotate the handle to
the second rotational position with the intent 1o engage the traler service brakes at a

pressare less than {ull pressuve.
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{0023} if the park brakes are released while the control mechanism 38 is latched
in the latch position, the increased pressure at the park brake port 22 yrges the piston 26
upward to disengage from the control mechanism 38, Once the piston 26 becomes

disengaged from the control mechanism 34, the bias of the service brake actuation valve

32 leftward returns the control mechanism 30 to the release position (FIGURE 2),

[0024] The control mechanisin 30 is referred to as being in a latch position when
i the full delivery position. Therefore, the control mechamsm 38 is in the laich position
it both FIGURES 3 and 4, but is latched in the latch position only in FIGURE 4. It is
to be understood that the control mechanism 36 is capable of being latched in the latch
position to set the service brake actuation valve 1o actuate the vehicle service brakes when

the pistown 1s positionad in the parking brake engaged position.

{0025} FIGURES 8-7 illustrate a second embodiment of simplified component
diagrams of an exemplary hand control valve 88, in various stages of deactuation/
actugtion, for 3 vehicle in accordance with one embodiment of the present invention. Fow
ease of understanding this embodiment of the present fnvention, like components are
designated by hike nonterals with a privned (') suffix and new components are designated

by new numerals.

0026} With reference 1o FIGURES 1 and 5-7, the hand control brake valve 89
includes a housing 24', a pision 82, a conirol mechamism 84, and a service brake actustion
valve 86. The control mechanism 84 mechanically interacts with the service brake
actuation valve 86 o set a postion of the service brake sctuation valve 86 in the housing

24

{0027} The piston 82 is biased by a spring 96 to an upward posttion (e.g., a
parking brake engaged position} (see FIGURE 7) when no pregsure exists al the pak
brake port 22' {i.e., the park brakes are engaged). When the park brakes ure released,
pressure is available at the park brake port 227 that positions the piston 82 to a downward

position (e.g., a parking brake disengaged position} {see FIGURES 5 and 6}.

{0028} With the piston 82 m the downward position {see FIGURES 5 and 6}

{since the park brakes are released), the control mechanism 84 may be rotated freelyv by a

~ o~
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user via the handle 84' from the release position (FIGURE 8) toward (but not completely
to} the full delivery position shown in FIGURE 7. More specifically, the control
mechamism 84 may be rotated to a predetermined position shown in FIGURE 6, at which
the piston 82 abuts a portion 92 (FIGURE 6} of the handle 547 that acts as a stop to the
piston 82, In the release position (FHGURE 5), the contrel mechanism 84 is positioned to
allow the service brake actuation valve 86 to shifi leftward toward the control mechanism
84. In the predetermined position (FIGURE 6} and the full delivery position

{FIGURE 7), control mechanism 84 is positioned o shil} the service brake actogtion

vatve 86 rightward away from the control mechanism 84,

[0029% While the piston 82 is in the downward position {FIGURES 5 and 6)
{since the park brakes are released), the bias of the service brake actustion valve 86
teftward forces the control mechanism 84 to return to the release position (FIGURE §)
after a user rotates, and then relegses, the handle 84° of the control mechanism 84 1w the
predetermined position (FYGURE 6). Therefore, while the piston 82 15 in the downward
position {FIGURES 5 and 6), the piston 82 is positioned to engage the control
mechanism 84 belore the control mechanism 84 can be latched. In this manner, the
pision 82 positioned relative to the control mechanism B4 acts 35 a means for preventing
the condrol mechamsm 84 from laiching in the latch position when the patking brake is

not engaged.

{0038} While the piston 82 is in the upward position (FIGURE 7} {since the park
brakes are engaged), the handle 54" of the control mechanizm 84 may be rotated past the
predetermined position (FIGURE 6) to the full delivery postiion (FIGHRE 7). When
the handle 34" 1s in the full dehivery position (FIGURE 7), a detent 94 of the conirol
mechanism 84 matingly engages a notch 96 of the service brake actuation valve 86 to
refeasably latch (maintain) the control mechanism 84 even after the user releases the
handle 54'. The control mechamism 84 is "releasablv” {atched since the user may apply
force to the handle 84" 1o unlatch the control mechanisin 84 and retarn the control

mechanism 84 to the release position (FIGURE 5},

{0031} in this embodiment, the conirol mechanisn: 84 1s referred to as being in the

falch position only when i the full delivery postlion (FIGURE 7). Therefore the control
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mechanisn 84 1s latched n the latch position in FIGURE 7. 1t 13 to be understood that
the conirol mechanism 84 is capable of being latched i the latch position to set the
service brake actuation valve to actuate the velncle service brakes when the piston is

positioned it the parking brake engaged position.

{0032} With reference to FIGURE 8, a simplified component diggram of an
exemplary brake system 108 of a vehicle is illusirated in accordance with a second
embodiment of the present mvention. For ease of understandmyg this embodiment of the
present invention, lke components are designated by like numerals with a double-primed

(") suffix and new components are designated by new numerals.

{00331 In the embodiment illustrated in FIGURE 8, a pneumatically controlied
switch 102 1s mcluded in the air line 20" from the delivery port of the dash control valve
127, Instead of the park brake port 22 {see FIGURE 1), the hand control brake valve
104 includes a park brake electrical input 106, It is contemplaied that the park brake
electrical input 106 inchudes circuitry for controfling a piston according to the various
embodiments described above in FIGURES 2-7. 1n addition, instead of the air hine 20
{see FIGURE 1) fluidly commumicating with the park brake port 22 (see FIGURE 1) of
the hand control valve 14 (see FIGURE 1}, the air line 20* {luidly connnunicates with
the switch 102 which, in turn, electrically communicates with the park brake electrical

tnput 106 (FIGURE 8).

{0034} in the embodiment of FEIGURE 8, the switch 102 transmits an electrical
signal to the park brake electrical input 106 based on a pressure in the air hine 207,
Electrical circuitry in the hand control brake valve B8 responds to the electrical signal 1o
set the piston in either the upward or downward position according to the various
embodiments described above in FIGURES 2-7. Since the pressure i the air hne 20" is
hased on engagement of the vehucle (e.g., actor) parking brakes, the signal transmitted
to the park brake elecirical input 100 15 also based on engagement of the parking brakes.
In this manner, the pressure in the alr line 20" controls whether the hand conirol brake
abve 80 may be latched 1o actuate the service brakes based on whether the parking

brakes are engaged.



WO 2012/170847 PCT/US2012/041600

00351 While the present invention has been itlustrated by the description of
embodiments thereof, and while the embodiments have been described in considerable
detatl, # is not the miention of the applicants {o restrict or ;1 any way limit the scope of
the appended clatms to such detail. Additional advantages and modifications will readily
appear 10 those skilled in the art. Therefore, the nvention, in its broader aspects, is not
fimited 1o the specific details, the representative apparatus, and llustrative examples
shown and described. Accordingly, departures may be made from such detarls without

departing from the spirit or scope of the applicart’s general nventive concept.

LG
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[/We claim:

1. A vehicle hand control brake valve, comprising:

a piston positioned based on an engagement of a vehicle parking brake;

a service brake actuation valve; and

a control mechanism mechanically interacting with the service brake actuation

5 valve to set a position of the service brake actuation valve, a level of actuation of vehicle

service brakes being set based on the position of the service brake actuation valve, the
service brake actuation valve being set to a position to actuate the service brakes when
the control mechanism is set to a latch position, and the control mechanism only being

latched in the latch position when the vehicle parking brake is engaged.

2, The vehicle hand control brake valve as set forth in claim |, wherein:
the control mechanism is latched in the latch position by matingly engaging the

piston.

3. The vehicle hand control brake valve as set forth in claim 2, wherein:
the control mechanism includes a notch sized for matingly engaging the piston to

latch the control mechanism at a first rotational position.

4. The vehicle hand control brake valve as set forth in claim 3, wherein:
the control mechanism includes a second notch sized for matingly engaging the

piston to latch the control mechanism at a second rotational position.

5. The vehicle hand control brake valve as set forth in claim 2, wherein;
when the vehicle parking brake is not engaged, the piston is positioned to prevent

engagement with the control mechanism.

6. The vehicle hand control brake valve as set forth in claim 1, wherein:

the control mechanism is releasably latched in the latch position.

7. The vehicle hand control brake valve as set forth in claim 1, wherein:
the control mechanism matingly engages the service brake actuation valve when

the control mechanism is latched.

- 10 -
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8. The vehicle hand control brake valve as set forth in claim 7, wherein:
the control mechanism includes a detent; and
the service brake actuation valve includes a notch, the control mechanism detent
matingly engaging the service brake actuation valve notch when the control mechanism is
5 latched.

9. The vehicle hand control brake valve as set forth in claim 8, wherein:
the mating engagement between the detent and the notch maintains the control

mechanism releasably latched in the latch position.

10. The vehicle hand control brake valve as set forth in claim 1, wherein:
the control mechanism is rotatable; and
when the vehicle parking brake is not engaged, the piston is positioned to prevent

rotation of the control mechanism to the latch position.

1. The vehicle hand control brake valve as set forth in claim 10, wherein:
the piston prevents rotation of the control mechanism to the latch position by
engaging the control mechanism as the control mechanism is rotated toward the latch

position and to a predetermined position.

12. A vehicle hand control brake valve, comprising:

a service brake actuation valve, a level of actuation of vehicle service brakes
being set based on a position of the service brake actuation valve;

a control mechanism movable to different positions, the position of the service

5 brake actuation valve being set based on the position of the contro! mechanism; and

a piston positioned relative to the control mechanism based on an engagement of a
vehicle parking brake, the control mechanism capable of being latched in a latch position
to set the service brake actuation valve to actuate the vehicle service brakes when the

piston is positioned in a vehicle parking brake engaged position.

- 11 -
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13. The vehicle hand control brake valve as set forth in claim 12, wherein:
when the vehicle parking brake is engaged and when the control mechanism is in
the latch position, the piston is in the vehicle parking brake engaged position and

latchingly engages the control mechanism.

14, The vehicle hand control brake valve as set forth in claim 13, wherein:
when the vehicle parking brake is disengaged, the piston is positioned in a vehicle
parking brake disengaged position to prevent the control mechanism from being latched

in the latch position.

15. The vehicle hand control brake valve as set forth in claim 12, wherein:
when the piston is in a vehicle parking brake disengaged position, the piston

prevents the control mechanism being set to the latch position.

16. The vehicle hand control brake valve as set forth in claim 12, wherein:
the control mechanism engagingly moves the service brake actuation valve to
actuate the vehicle service brakes as the control mechanism is moved to the latch

position.

17.  The vehicle hand control brake valve as set forth in claim 12, further
including:

a port receiving a fluid pressure signal based on the engagement of a vehicle
parking brake, the fluid pressure signal positioning the piston relative to the control

5 mechanism.

18. A vehicle hand control brake valve, comprising:
a service brake actuation valve, a level of actuation of vehicle service brakes
being set based on a position of the service brake actuation valve;
a control mechanism movable to different positions, the position of the service
5 brake actuation valve being set based on the position of the control mechanism, the
service brake actuation valve being set to an actuation position for actuating the vehicle

service brakes when the control mechanism is in a latch position; and

-12-
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means for preventing the control mechanism from latching in the latch position

when a vehicle parking brake is not engaged.

19, The vehicle hand control brake valve as set forth in claim 18, wherein the
means for preventing includes:
a piston positioned relative to the control mechanism based on an engagement of a

vehicle parking brake.

20. The vehicle hand control brake valve as set forth in claim 19, wherein:
when the vehicle parking brake is not engaged, the piston engages the control
mechanism as the control mechanism is moved toward the latch position to prevent the

control mechanism from reaching the latch position.

21. The vehicle hand control brake valve as set forth in claim 20, wherein:
when the vehicle parking brake is engaged, the control mechanism matingly
engages the service brake actuation valve to maintain the control mechanism in the latch

position,

22. The vehicle hand control brake valve as set forth in claim 19, wherein:
when the vehicle parking brake is engaged, the piston engages the control |

mechanism to maintain the control mechanism in the latch position.

- 13-
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