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ABSTRACT OF THE DISCLOSURE

A sensitivity control valve for a vehicle antiskid brak-
ing system comprising a housing containing a passage
having inlet and outlet ports through which pneumatic
pressure may flow to operate a mechanism for effecting
application of a brake, a restrictor member movable in
the passage and spring-urged towards a position in which
it provides a relatively small restriction to the flow of
air from the inlet port to the outlet port, and means
operated by a skid-sensing device for moving the restrictor
member to a position in which it provides a relatively
great restriction to the said flow of air whenever the
system is in operation to check a tendency to skid.

This invention relates to vehicle antiskid braking sys-
tems of the kind which incorporates a skid-sensing de-
vice arranged to release at least one of the brakes of the
vehicle whenever an associated wheel is about to lock
and skid.

In the antiskid braking system described in the specifi-
cation of the copending U.K. patent application No.
29,998/65, a vehicle braking system is described which
comprises a pneumatic brake operating mechanism hav-
ing a first working chamber which can be subjected to
pneumatic pressure or vacuum from a source thereof
under the control of a driver-operated control valve to
produce a thrust to apply a brake and a second working
chamber which can be supplied with pneumatic pressure
or vacuum from a second source to produce a thrust in
opposition to the thrust from the first working chamber
to effect a reduction in the resultant thrust applied to the
brake, an antiskid control valve having a brake-applying
position in which it connects the second working chamber
to atmosphere and a brake-releasing position in which
it connects the second working chamber to the second
source of pneumatic pressure or vacuum to cause it to
oppose the brake-applying thrust, and a skid-sensing de-
vice associated with a wheel of the vehicle and arranged
to move the control valve to the brake-releasing position
whenever the wheel tends to lock and to permit the re-
turn of the valve to the brake-applying position when the
tendency for the wheel to lock has been overcome.

The object of the present invention is to provide means
for improving the performance of a pneumatically oper-
ated antiskid braking system, for example a system of
the above kind.

According to the invention a sensitivity control valve
for a pneumatically operated vehicle antiskid braking
system comprises a housing containing a passage having
inlet and outlet ports through which air may flow to
operate a mechanism for effecting application of a brake,
a restrictor member movable in the passage to provide
a variable restriction to the flow of air through the pas-
sage, and means for moving the restrictor member to a
position where it provides a relatively great restriction
whenever the system is in operation to check a tendency
to skid and to return the restrictor member to a position
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in which it provides a relatively small restriction at a
predetermined time after the tendency to skid has ceased.

According to the invention also a sensitivity control
valve for a vehicle antiskid braking system comprises a
housing containing a passage having inlet and outlet
ports through which pneumatic pressure may flow to
operate a mechanism for effecting application of a brake,
a restrictor member movable in the passage and spring-
urged towards a position in which it provides a relatively
small restriction to the flow of air from the inlet port to
the outlet port, and pneumatically operated means for
moving the restrictor member to a position in which it
provides a relatively great restriction to the said flow
of air,

The invention also provides a vehicle antiskid braking
system incorporating a sensitivity control valve as de-
fined in either of the two preceding paragraphs.

The invention is applicable to systems operated by
pneumatic pressure or vacuum.

Two embodiments of the invention will now be de-
scribed by way of example, with reference to the ac-
companying drawings, in which:

FIGURE 1 is a diagrammatic illustration of a vehicle
antiskid braking system incorporating a sensitivity con-
trol valve in accordance with the invention;

FIGURE 2 is an axial cross-sectional view of a sensi-
tivity control valve;

FIGURE 3 is a similar view to FIGURE 2 showing an
alternative sensitivity control valve.

An antiskid braking system for the tractor portion of
an articulated vehicle is described in the specification of
the copending U.K. patent application No. 29,998/ 63,
and the system illustrated in FIGURE 1 is of a gen-
erally similar kind. This system includes brake operating
mechanisms 1, only one of which is shown, which each
incorporates a first working chamber 2 and a second
working chamber 3 separated from one another by a
diaphragm 4 to which a brake operating rod 5 is at-
tached. The first working chamber 2 is supplied with air
pressure through a driver’s control valve 6 from a serv-
ice reservoir 7 to operate the brake and the second
working chamber 3 can be supplied with air pressure
from a second reservoir 8 to release the brake.

An antiskid control valve 9, which can be actuated
throngh a plunger 10 by a conventional rotary-inertia
skid-sensing device (not shown), is provided to control
the supply of air from the reservoir 8 to the second
chamber 3 whenever a skid is imminent, and to connect
the second chamber to exhaust when there is no tendency
to skid, When air is supplied to the chamber 3 to correct
a tendency to skid the diaphragm 4 is moved back into
the chamber 2, excess air pressure being vented through
a nonreturn balanced exhaust valve 11.

A sensitivity control valve 12 is provided to reduce
the rate at which air is supplied to the first chamber 2
for a predetermined period after the antiskid control
valve 9 has operated to check a tendency to skid, the
valve 12 being operated by pressure supplied through a
connector 13 from the valve 9 whenever the valve 9 is
operated by the plunger 10.

The sensitivity control valve 12 may, as shown in
FIGURE 2 comprise a housing 21 containing a pas-
sage 22 having an outlet port 23 connected to the first
chamber 2 of the brake-operating mechanism 1 and
an inlet port 24 connected to the driver’s brake control
valve 6, the arrangement being such that air pressure to
apply the brakes flows through the passage 22 of the
valve from the inlet port 24 to the outlet port 23 past
a restrictor member 25. The restrictor member 25 is
slidably guided at its ends so as-to be movable axially
within the passage 22 to provide a variable restriction to
the flow of air through the passage, and comprises a
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valve stem 26 aligned with the passage 22 and having a

head 27 for engagement with a valve seat 28 formed in

the passage 22 between the inlet port 24 and the outlet
port 23. The head 27 is provided with a recess 29 which,
when the mating surfaces of the valve head 27 and the
seat 28 are in contact, will permit only a restricted flow
of air from the inlet port to the outlet port.

The restrictor member 25 is sealed to the wall of the
passage 22 by a pair of flexible diaphragm-type seals
30, 31 at opposite ends of the portion of the passage
22 into which the inlet and outlet ports enter. The mem-
ber 25 is urged by a spring 32 towards the position shown
in the drawing in which the valve head 27 is clear of its
seat and provides a relatively small restriction to the
flow of air from the inlet port to the outlet port.

At the opposite end of the housing 21 to that which
contains the spring 32 a pneumatic actuator 41 is secured
to the housing 21. The actuator 41 comprises a chamber
42 which is bounded at one side by a flexible diaphragm
43 arranged coaxially with the restrictor member 25
and having a central abutment member in the form of the
head of a bolt 44 which is engageable with a correspond-
ing abutment member in the form of a nut 45 secured at
one end of the member 25.

The bolt 44 also serves to locate a spring 46 which
forms part of a nonreturn valve 47 through which pneu-
matic pressure can be supplied to the actvator chamber
from the connector 13. The valve 47 comprises a head
portion in the form of a ball 48 normally urged by the
spring 46 into engagement with a seat portion 49, the
seat portion 49 having a recess 50 which acts as a
bleed orifice to permit a restricted exhaust flow of air
from the chamber 42 past the valve 47 and through the
connector 13 when the valve 9 ceases to be in an oOp-
erative condition to check a tendency to skid and opens
the passage through the connector 13 to exhaust. The
pressure in the chamber 42 can thus leak at a predeter-
mined rate to exhaust following each antiskid operation.

In operation, when a skid is sensed by the skid-sens-
ing device it moves the plunger 10 and thus causes air
under pressure to be admitted to the chamber 3 of the
brake-operating mechanism 1, thus effecting release of
the associated brake. Simultaneously, air pressure is
supplied through the connector 13 to the chamber 42 of
the actuator 41, and the restrictor member 25 is moved
by the actuator to a position in which the head 27 en-
gages the seat 28 and thereafter permits only a restricted
flow of air to the chamber 2 of the brake operating
mechanism. When the tendency for a skid to occur has
been overcome the plunger 10 of the antiskid control
valve is released and the chamber 3 of the brake operat-
ing mechanism 1 is connected to exhanst. The rise of
pressure in the chamber 2 of the actnator is however de-
layed by the restricting effect of the recess 29 until
sufficient time has elapsed for at least one cycle of op-
eration of the antiskid system to take place, thus ensur-
ing that the rate of flow of air to the chamber 2 of the
brake operating mechanism is insufficient to cause a
significant rise in pressure in the chamber during a period
when the antiskid control valve 9 is operating cyclically
to apply and release the brakes.

The provision of the sensitivity control valve 12 as de-
scribed above keeps the pressure in the chamber 2 at
a relatively low level on slippery surfaces, even when the
driver operates his control valve so as to tend to supply a
relatively high pressure in the chamber 2, and thus
reduces the amount of air which needs to be supplied to
the second chamber 3 of the brake-operating mechanism
1 in a skid-correcting operation. The pressure difference
between the second reservoir 8 and the second chamber
3 remains at a high value throughout the operation, and
the flow of air through the antiskid control valve to the
chamber 3 therefore takes place under a high pressure
differential. This enables a smaller antiskid control valve
to be used than would be required for passing an air
flow at a relatively low pressure differential, as would
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oceur in a situation in which the second chamber 3 had
to be raised to a pressure near to that of the second
reservoir 8.

The alternative sensitivity control valve 70 shown in
FIGURE 3 comprises a housing 71 containing a passage
72 having an outlet port 73 connected to the first cham-
ber 2 of the brake-operating mechanism and an inlet
port 74 connected to the driver’s brake control valve 6,
the arrangement being such that air pressure to apply
the brakes flows through the passage 72 of the valve 70
from the inlet port 74 to the outlet port 73 past a restric-
tor member 75. The restrictor member 75 is slidable
within the passage 72 to provide a variable restriction
to the flow of air through the passage, and comprises
a piston portion 76 which is arranged to be subjected to
air pressure at the end 77 of the passage 72 whenever
the antiskid control valve operates to check an imminent
skid. The end 77 forms a control end of the passage and
is connected through a nonreturn valve 78 urged to a
closed position by a spring 79, and through a connector
80 (corresponding to the connector 13 of the first em-
bodiment) to the antiskid control valve 12. An orifice
81 which is adjustable in size by means of a tapered
needle valve member 82 is connected by passages 83 and
84 to provide a bleed passage which, following an op-
eration of the system to check an imminent skid, when
the antiskid control valve 12 returns to the brake-apply-
ing position and thus connects the line 80 to exhaust, en-
ables the pressure at the control end 77 of the passage
72 to leak at a predetermined rate to exhaust.

The restrictor member 75 has a waisted central portion
85 of tapering cross-section, which is movable from the
position shown in the drawing by pressure at the end 77
of the passage 72 to a position between the inlet and
outlet ports in which it provides a relatively great re-
striction to the flow of air from the driver’s control valve
6 to the first chamber of the brake-operating mechanism
whenever the antiskid control valve operates and feeds
pressures to the end 77 of the passage 72. The opposite
end of the passage 72 contains an adjustable stop 86 and
a return spring 87 which urges the restrictor member
towards a position in which it provides a relatively small
restriction, and when the operation of the antiskid con-
trol valve to check a skid ceases, thus connecting the
line 80 to exhaust, the spring moves the restrictor mem-
ber 75 towards the position shown in the drawing, the
pressure at the end 77 of the passage 72 escaping through
the adjustable orifice 81 to exhaust, The size of the ori-
fice 81 thus controls the length of time for which the
restrictor member 75 is in the position in which it offers
a relatively great restriction, and in this embodiment the
orifice is adjustable to provide optimum performance
characteristics. Further control of the performance of the
valve is provided by adjustment of the stop 86.

The provision of means for adjusting the characteris-
tics of the valve shown in FIGURE 3 renders it partic-
ularly useful for use in experimental systems.

In either of the embodiments described above the in-
let and outlet ports may be reversed: in the valve shown
in FIGURE 2 the port 23 may be the inlet port and the
port 24 the outlet port; in FIGURE 3 the port 73 may
be the inlet port and the port 74 may be the outlet port.

Although the present invention has been illustrated and
described in connection with selected example embodi-
ments, it will be understood that these are illustrative of
the invention and are by no means restrictive thereof. It
is reasonably to be expected that those skilled in this art
can make numerous revisions and adaptations of the in-
vention, and it is intended that such revisions and adapta-
tions will be included within the scope of the following
claims as equivalents of the invention.

I claim:

1. A sensitivity control valve for a pneumatically op-
erated vehicle antiskid braking system comprising a hous-
ing containing a passage having inlet and outlet ports
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through which air may flow to operate a mechanism for
effecting application of a brake, a restrictor member mov-
able in the passage to provide a variable restriction to
the flow of air through the passage, and means for ad-
vancing the restrictor member to a first position where
it provides a relatively great restriction whenever the
system is in operation to check a tendency to skid, and
means for returning the restrictor member to a second
position in which it provides a relatively small restriction,
delay means combined with said restrictor member to
regulate the rate at which the restrictor member returns
to the second position to be slower than the rate at which
the restrictor member is advanced to the first position so
that the restrictor member cannot return to the first po-
sition until a predetermined time has elapsed after the
skid has ceased. )

2. A sensitivity control valve for a vehicle antiskid
braking system comprising a housing containing a pas-
sage having inlet and outlet ports through which pneu-
matic pressure may flow to operate a mechanism for ef-
fecting application of a brake, a restrictor member mov-
able in the passage and spring-urged towards a position
in which it provides a relatively small restriction to the
flow of air from the inlet port to the outlet port, and
pneumatically operated means for advancing the restric-
tor member to a first position where it provides a rela-
tively great restriction whenever the system is in oper-
ation to check a tendency to skid, and means for return-
ing the restrictor member to a second position in which
it provides a relatively small restriction, delay means
combined with said restrictor member to regulate the rate
at which the restrictor member returns to the second po-
sition to be slower than the rate at which the restrictor
member is advanced to the first position so that the re-
strictor member cannot return to the first position until
a predetermined time has elapsed after the skid has ceased.

3. A sensitivity control valve according to claim 2
wherein the restrictor member comprises a valve stem
aligned with the passage and having a head, for engage-
ment in the position where it provides a relatively great
restriction, with a valve seat formed in the passage be-
tween the inlet port and the outlet port, a channel be-
ing provided to permit a restricted flow of air from the
inlet port to the outlet port while the valve head is in
engagement with its seat.

4, A sensitivity control valve according to claim 3
wherein the channel takes the form of a recess in at least
one of the mating surfaces of the valve head and the
valve seat.

5. A sensitivity control valve according fo claim 2
wherein the restrictor member comprises a waisted cen-
tral portion of tapering cross-section which is movable
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to a position between the inlet port and the outlet port
in which it provides a relatively great restriction, the move-
ment of the restrictor member being limited by a stop.

6. A sensitivity control valve according to claim 5
wherein the stop is adjustable to enable the maximum re-

- striction offered to the flow of air to be varied.

7. A sensitivity control valve according to claim 2
wherein the restrictor member is slidably supported for
axial movement in the passage and is sealed to the wall
of the passage by a pair of flexible diaphragm-type seals
at opposite ends of the portion of the passage into which
the inlet and outlet ports enter.

8. A senmsitivity control valve according to claim 2
wherein the pneumatically operated means for moving the
restrictor member comprises a chamber formed at one

.end of the passage and arranged to be supplied with
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pneumatic pressure through said delay means which in-
cludes a nonreturn valve and a bleed orifice being pro-
vided to permit the pressure in the chamber to leak away
on release of the operating pneumatic pressure,

9. A sensitivity control valve according to claim §
wherein the bleed orifice consists of a recess formed in a
seat portion or a valve head portion of the nonreturn
valve.

10. A sensitivity control valve according to claim 8
wherein the bleed orifice is formed separately from the
nonreturn valve and is adjustable in size.

11. A sensitivity control valve according to claim 8
wherein the chamber is bounded at one side by a flexi-
ble diaphragm which is arranged to transmit an axial
thrust to the restrictor member.

- 12. A sensitivity control valve according to claim 8

- wherein the chamber is bounded at one side by a piston

- portion of the restrictor member, the piston portion be-
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ing fluid-tightly slidable in the passage.

13. A vehicle antiskid braking system incorporating a
sensitivity control valve as defined in claim 1.

14. A vehicle antiskid braking system according to
claim 13 wherein the supply of pneumatic pressure to the
brake operating mechanism to apply the brake is con-
trolled for antiskid purposes solely by the sensitivity con-
trol valve.
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