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(57) Cette mnvention concerne un robinet de fremn a deux
¢tages servant a transmettre la pression d’un fluide de
frein vers un meécanisme de freinage. Le robiet
comporte un orifice d’admission raccorde a une pompe,
un orifice d’alimentation de réservoir, un alésage ¢tage et
un piston a gradin forme¢ d’une premiere section de
preremplissage a grand diametre et une seconde section
haute pression a petit diametre. L alésage ctage et le
piston a gradin forment ensemble une enceinte de
preremplissage a grand volume et une enceinte haute
pression. La section haute pression du piston comporte
une gorge doseuse qui regle la communication entre
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(57) A two stage brake valve communicates flwud
pressure to a brake mechanism. The brake valve has an
inlet for recerving pressurized brake fluid from a pump,
a reservolr port, a stepped bore and a stepped piston
member comprising a larger diameter prefill piston and a
smaller diameter high pressure piston. The stepped bore
and the stepped piston form a high volume prefill
chamber and a high pressure chamber. The high pressure
piston has a metering groove which controls
communication between the inlet and the brake
mechanism. A bleed onfice 1s formed in the high
pressure piston and communicates the high pressure
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"orifice d’admission et le mecanisme de freinage. La
section haute pression du piston comporte un orifice
d’¢coulement servant a mettre en communication sa
surface exteérieure avec 1’enceinte haute pression. Cet
orifice comporte une gorge annulaire formeée dans la
paro1 exterieure de la section haute pression du piston et
un passage radial reliant ladite gorge a 1'mteérieur de
ladite section haute pression. La gorge annulaire est
disposee a un endroit tel que 'orifice d’e¢coulement est
ouvert sur celul du réservoir en debut de course du piston
et ferme lorsque la section haute pression du piston
dépasse d'une distance predeterminee la position ou la
gorge doseuse s’ouvre la premicre fois sur 1'orifice
d’admission.
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chamber to an outer surface of the high pressure piston.
The bleed orifice includes an annular bleed groove
formed 1n an outer surface of the high pressure piston and
a radial passage extending from the bleed groove to an
interior of the high pressure piston. The bleed groove 1s
positioned so that the bleed orifice 1s open to the
reservoir port via the prefill chamber during 1nitial piston
movement, and closed upon movement of the high
pressure piston a predetermined distance beyond the
position wherein the metering groove 1s first
communicated with the mlet.
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BRAKE VALVE WITH PREFILL CHAMBER UNLOADING
Abstract of the Disclosure

A two stage brake valve communicates fiuid pressure to a brake mechanism. The
brake valve has an inlet for receiving pressurized brake fluid from a pump, @ reservoir port,
a stepped bore and a stepped piston member comprising a larger diameter prefill piston
and a smaller diameter high pressure piston. The stepped bore and the stepped piston
form a high volume prefill chamber and a high pressure chamber. The high pressure
piston has a metering groove which controls communication between the inlet and the
brake mechanism. A bleed orifice is formed in the high pressure piston and communicates
the high pressure chamber to an outer surface of the high pressure piston. The bleed
orifice includes an annular bleed groove formed in an outer surface of the high pressure
piston and a radial passage extending from the bleed groove to an interior of the high
pressure piston. The bleed groove is positioned so that the bleed orifice is open to the
reservoir port via the prefill chamber during initial piston movement, and closed upon
movement of the high pressure piston a predetermined distance beyond the position

wherein the metering groove is first communicated with the inlet.
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BRAKE VALVE
Background of the Invention

The invention relates to a dual stage brake control valve.

A dual stage hydraulic brake valve is used on production John Deere 6000, 7000,
8000 and 9000 tractors. Similar valve designs are disclosed in US Patent No. 4,738,109,
iIssued 19 April 1988 to Miller et al, and in US Patent No. 5,400,595, issued 28 March
1995 to Durant. A brake valve with a prefill piston unioader valve is disclosed in US
Patent No. 5,394,701, issued 7 March 1995 to Durant et al. All these designs involve two
stage hydraulic brake valves which provide the capability for power braking under normal
conditions and manual braking when hydraulic power is not available at the brake valve
pressure inlet. ‘

In the power mode, these brake valves function similar to a pressure reducing valve
with load sensing capability. These brake valves include a load sense bleed orifice which
reduces valve hysteresis and improves stability. These brake valves also provide a load
sense signal which allows the pump to maintain only the pressure which is demanded.

The pump provides all of the oil volume required for braking.

In the manual mode, these brake valves must provide all of the oil needed to
develop the desired braking pressure. This is done in two stages. In the first stage, the
prefill piston provides a large volume of oil at low pressure in order to engage the brake
components. Once this volume is satisfied, the brake valve transitions to the second stage
wherein a smaller piston/spool generates the higher pressures required for braking. Both
pressure metering and return flow metering are performed by a single annular groove in

the high pressure piston/spool.

The load sense bleed orifice creates a leakage path which must be blocked during
the manual braking function. As a result, these brake valves also include a load sense
shut-off valve which isolates the load sense signal and orifice when the valve transitions to
the manual mode. The load sense shut-off valve adds additional complexity to the valves.
It Is desired to have a valve with a simpler design, with fewer parts and which requires less
machining to produce.

Summary of the Invention @ =
Accordingly, an object of this invention is to provide a brake valve which is simpler

and which is easier and less costly to machine.

This and other objects are achieved by the present invention, wherein a two stage
brake valve includes a stepped bore and a stepped piston member comprising a larger
diameter prefill piston and a smaller diameter hollow high pressure piston. The stepped

piston Is movable away from a rest position to transfer fluid to a brake mechanism. The
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stepped bore and the stepped piston form a high volume prefill chamber and a high

pressure chamber. The high pressure piston has a metering groove which is

communicated with the brake mechanism, and which is communicated with the inlet when

the high pressure piston has moved a certain distance to transfer fluid from the high

pressure chamber to the brake mechanism. A bleed orifice is formed in the high pressure

piston and communicates the high pressure chamber to an outer surface of the high

pressure piston. The bleed orifice is positioned so that the bleed orifice is initially open,

and remains open until the metering groove slightly overlaps with the inlet. Upon further

movement of the stepped piston the bleed orifice is closed so that, during manual

operation of the valve, brake pressure is not lost via the bleed orifice.

Brief Description of the Drawings

Fig. 1 is an end view of a two-stage brake valve according to the present invention;
and

Fi1g. 2 Is a cross-sectional view along lines 2-2 of Fig. 1;

Fig. 3 Is a cross-sectional view along lines 3-3 of FIG. 1.

Detailed Description

Referring to Figs. 1 and 2, there is shown one side of a dual two stage brake valve
10 a housing 11 which encloses a left two stage brake valve (not shown) and a right two
stage brake valve 12 for communicating fluid pressure to a left brake mechanism (not

shown) and right brake mechanism 14, respectively. Each brake valve has an inlet 16 for

recelving pressurized brake fluid from a pump 18, an inlet groove 19 communicating with
the inlet 16, a reservoir port 20 for communicating with a reservoir 22, a stepped bore 24
with large diameter section 23 and small diameter section 25 joined by shoulder 27. A
smaller annular groove 21 is formed on the side of inlet groove 19 closest to prefill
chamber 32.

A stepped piston member 26 includes a larger diameter prefill piston 28 and a
smaller diameter hollow high pressure piston or sleeve 30. The stepped bore 24 and the
stepped piston member 26 form a high volume prefill chamber 32 and a high pressure
chamber 34. The high pressure piston 30 has a metering groove 36 and radial bores 37
communicated with the brake mechanism 14 via outlet 38 and chamber 34. The structure
described so far is the same as that of the brake valve described in the aforementioned
US Patent No. 5,400,595.

According to the present invention, a bleed orifice 40 is formed in the high pressure
piston 30 adjacent to the metering groove 36 and located between metering groove 36 and

the prefill piston 28. The bleed orifice 40 comprises an annular bleed groove 42 formed in

2
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an outer surface of the high pressure piston 30 and a narrow radial passage 41 extending
from the bleed groove 42 to the interior of the high pressure piston 30.

When the piston 26 is in the rest position shown in FIG. 2, the bleed orifice 40
communicates the high pressure chamber 34 to the reservoir 22 via prefili chamber 32 and
port 20, and the bleed orifice remains open to the reservoir port 20 during initial movement
of the high pressure piston 30 from its rest position. The edges of groove 21 and metering
groove 36 are separated by distance D. The shoulder 27 and the edge of bleed groove 42
farthest therefrom are separated by distance d. Distance D is slightly smaller than distance
d. As a result, the bleed orifice 40 will be open during the first millimeter of overlap of the
metering groove 36 with the inlet grooves 19 and 21. Upon further movement of piston to
the right, the bleed groove 42 is closed by the wall of bore 25 as the metering groove 36
further opens to the inlet groove 19, so that, during manual operation of the valve brake
pressure is not lost via the bleed orifice 40. As a result, the load sense shut-off valve, the
load sense port and the associated machined passages may be eliminated from the design
of present invention. Furthermore, the bleed orifice results in a valve wherein similar
movements of the high pressure piston 30 in both directions produce similar pressure
increases and decreases - a low hysteresis valve.

While the present invention has been described in conjunction with a specific
embodiment, it is understood that many alternatives, modifications and variations will be
apparent to those skilled in the art in light of the foregoing description. For exampile, the
concept of this invention would also be functional in a case where the inlet pressure is
provided from a pressure/flow compensated hydraulic pump system or a "low” pressure
fixed displacement pump type system source. Accordingly, this invention is intended to
embrace all such alternatives, modifications and variations which fall within the spirit and

scope of the appended claims.
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The embodiments of the invention in which an exclusive property or privilege is claimed
are defined as follows:

1. A two stage brake valve for communicating fluid pressure to a brake
mechanism, the brake valve having an inlet for receiving pressurized brake fluid from a pump,
a reservoir port, a stepped bore and a stepped piston movable therein, the stepped piston
comprising a larger diameter prefill piston and a smaller diameter hollow high pressure piston,
the stepped piston being movable away from a rest position to transfer fluid to the brake
mechanism, the stepped bore and the stepped piston forming a high volume prefill chamber
and a high pressure chamber, the high pressure piston having a metering groove
communicated with the brake mechanism, the metering groove being communicated with the
inlet when the high pressure piston has moved a certain distance to transfer fluid from the high
pressure chamber to the brake mechanism, characterized by:

a bleed orifice formed in the high pressure piston, so that, during initial movement of
the stepped piston from its rest position the bleed orifice communicates the high pressure
chamber to the reservoir port while the metering groove is in communication with the iniet, the
bleed orifice being closed upon movement of the high pressure piston a predetermined
distance beyond said certain distance.

2. The brake valve of claim 1, wherein:

the bleed orifice comprises an annuiar bleed groove formed in an outer surface of the
high pressure piston and a radial passage extending from the bleed groove to an interior of the
high pressure piston and communicated with the high pressure chamber.

3. The brake valve of claim 2, wherein:

the bleed groove is positioned between the prefill piston and the metering groove.
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