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[57] ABSTRACT

A mechanical anti-wheel lock-up control system for
avoiding wheel lock-up and consequent skidding in a
motor vehicle, including a lock-up sensor or control
device arranged in an open end of the axle tube and
protectively covered over by the hub cap of the wheel,
the control device being of an inertia flywheel actuable
valve type controlling relief from and application of
service air to the braking mechanism, the control device
having an input shaft associated with the flywheel by
means of an axially disengageable cam clutch and
geared to be driven by the hub cap. The control device
may be employed in a system individual to each wheel,
or in a system serving a plurality or pair of wheels. In
the latter, a control module of valves modulates the
pressure of service air feeding to the braking mechanism
in controlling a wheel lock-up condition.

67 Claims, 2 Drawing Figures
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1
ANTI-SKID CONTROL DEVICE AND SYSTEM

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

This application is a division of application Ser. No.
431,952, filed Jan. 9, 1974 now U.S. Pat. No. 3,908 805.

This invention is concerned with anti-wheel lock-up
systems for controlling skidding of a motor vehicle
equipped with air brakes.

Systems of this general nature are known from U.S.
Pat. No. 3,046,060 and 3,447,838, In the first of these, a
mechanical unit for sensing and controlling an immi-
nent wheel lock-up condition is located partly within
the brake drum of a related wheel whereby a crowded
condition with the usual required elements therein is
created. In the second of these patents, the sensing unit
is located externally of the wheel where it is subject to

the elements of weather and other hazards.
A general objective of the present invention is to

improve upon these known systems by providing one
having various features and advantages resulting there-
from which are not present in these known systems.
A feature of the system of the present invention is a
miniature mechanical sensing unit or control device for
controlling an imminent wheel lock-up condition in a
vehicle, which unit is removably mounted in an open
end of the axle tube supporting a related wheel, and
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which unit is protectively covered over by the hub cap

of the wheel.

A very desirable advantage of this sensing unit arises
from its location in the axle tube behind the hub cap,
where it is guarded against attack by foreign particles or
elements of the weather, is readily accessible for repairs
or replacement, and does not occupy space usually
required for an adequate accomodation of other ele-
ments.

A feature of the sensing unit is the manner in which it
is operatively associated with the hub cap. This is of
importance in that its arrangement does not require
changes or modifications to be made in the brake drum
of the related wheel, nor does it require components to
be associated with the exterior of the wheel for its oper-
ation, as is required by the known devices mentioned.

Another feature of the present invention i1s a service
air control module interconnecting a pair of sensing
units with the braking mechanism of a pair of wheels for
controlling the application to, and relief of service air
from, the braking mechanisms when a wheel lock-up
condition is imminent.

A desirable advantage of the module lies in its effi-
ciency in controlling service air flow to the related
braking mechanisms. It functions to maintain a mini-
mum pressure of service air in the system in controlling
an imminent wheel lock-up condition; it tends to lower
system air pressure to match road conditions and aids in
conserving air consumption. It further provides a plu-
rality of cooperating valves in a single housing.

The foregoing, as well as other features, objectives,
and advantages of this invention will appear more fully
after considering the detailed description which follows
in conjunction with the accompanying drawings
wherein the invention is illustrated. It is to be expressly
understood, however, that the drawings are for pur-
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2

poses of illustration and description, and accordingly
they are not to be construed as defining the limits of the
invention.

BRIEF DESCRIPTION OF THE DRAWING

In the accompanying drawing:

FIG. 1 is an illustration in schematic of a skid control
system embodying the invention as applied to the brak-
ing mechanism of one of the wheels of a motor vehicle;
and

FIG. 2 is an illustration in schematic of a further skid
control system embodying the invention in which a pair
of skid sensing units together with the service air con-
trol module are integrated and applied to the braking
mechanisms of a pair of wheels of the vehicle.

DESCRIPTION OF A FIRST SYSTEM
EMBODYING THE INVENTION

For a more detailed understanding of the invention,
reference is directed to the drawings, but now espe-
cially to FIG. 1, wherein the invention is illustrated in a
skid control system applied to an individual wheel 10 of
a motor vehicle truck equipped with the usual air brak-
ing mechanism.

The braking mechanism includes the usual service air
operable brake actuator 11 having a chamber 12 in
which a diaphragm pilot 13 acts, when the chamber is
pressurized, to cause application of the associated
brakes in conventional manner to the wheel.

Flow of service air from the usual supply tank 14 is
controlled by or subject to the will of the operator. For
this purpose, a conventional pedal operable brake valve
15 is connected in the service air main line 16.

When the operator actuates the brake valve, service
air flows over line 16 through normally communicating
ports 17 and 18 of a service air relay 19 to pressurize the
brake actuator 11, causing application of the usual asso-
ciated brakes to the wheel 10. When the brake valve 1s
released by the operator, the pressurized condition of
the brake actuator is relieved back through the ports 17
and 18 and the service line 16 to the usual normally
open vent in the brake valve. This is the action that
occurs in a normal braking operation.

At other times, as when the wheel is rolling over a
slippery road surface and the brakes are applied to it,
the braking pressure may cause the wheel to rapidly
decelerate relative to the velocity of the vehicle so as to
make imminent a lock-up of the wheel with consequent
skidding.

To avoid this occurrence, a wheel lock-up or skid
sensing unit or control device 21 is associated with the
wheel. It is connected downstream of the brake valve to
a branch 22 of the service line. It functions automati-
cally in response to development of an imminent lock-
up condition in the wheel to control application to and
relief of pressure air from the brake actuator 11,
whereby the lock-up condition is avoided and the wheel
is finally brought to a stop without undesirable skidding
taking place.

The sensing unit or sensor 21 includes an inertia
flywheel member 23 which has rotatable and axial
movement relative to a slide valve 24, the latter being
operable by the axial movement of the flywheel to con-
trol flow of service line air to the relay 19. Speed in-
creasing planetary gearing 25 having a driven connec-
tion with the wheel 10, together with a cam tooth over-
riding clutch 26 functions to drive the flywheel.
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The wheel 10 with which the sensor is operatively
associated is mounted upon a hub 27 which is supported
in conventional manner by suitable bearing and retain-
ing means 28 on an axle tube 29 near an end of the latter.

The axle tube 1s fixed 1in known manner to the chassis of 3

the vehicle so as to be carried by the latter.

The axle tube is hollow and open at opposite ends.
Each end of the axle tube is protectively covered over
by a hub cap 31, the right end of the axle tube and the

right hub cap being shown. The hub cap is threadedly 10

connected at 32 to the mounting hub of the wheel. The
hollow interior of the axle tube, together with a space
or sealed chamber area 33 defined between the end of
the axle tube and the hub cap, provides an ideal location
for the sensor where it will be protectively sealed
against foreign matter and where it will not interfere
with other components of the vehicle.

To enable it to be accommodated in this advanta-
geous but small area, the sensor has been miniaturized.
It includes a group of sections 34, 35 and 36 which have
been bolted to one another in end to end axial relation to
define a housing for the sensor. The forward section 34
1s of reduced diameter. It extends with a suitable clear-
ance into the interior of the axle tube. The intermediate
section 35 and the rear section 36, as well as the plane-
tary gearing 25, are adequately accommodated in the
chamber 33 provided by the interior of the hub cap.

The sensor i1s retained rigidly to the axle tube by
means of a peripheral flange 37. The flange abuts the
end wall of the axle tube and 1s rnigidly clamped in posi-
tion by means of a collar nut 38 threadedly engaging the
axle tube. A key 30 engaged in registering slots of the
flange and axle tube retains the sensor against rotation
relative to the axle tube.

The sensor has an inlet passage 39 coupled by a fitting
41 through a radial hole in the axle tube with the branch
service line 22. The sensor also has an outlet passage 44
similarly coupled by a fitting 41 through a radial hole in
the axle tube with a line 47 connected to the diaphragm
pilot chamber 48 of the relay valve 19.

The sensor valve 24 has a normal position under the
bias of a return spring 49 closed upon a seat 51. In this
condition, connection of the service inlet line 22 with
the sensor outlet line 47 to the relay pilot chamber is
blocked, and line 47 is connected through an opposite
seat 52 1in the sensor with a vent 53.

Shuttling or shifting of valve 24 back and forth be-
tween the seats 51 and 52 is controlled by the return
spring 49 in conjunction with axial movements of the
flywheel 23 in response to sudden deceleration and
re-acceleration actions of the wheel 10 during a braking
action.

The flywheel is operatively associated with the wheel
10 through the hub cap 31. To this end, a planetary
drive cage 54 1s mounted upon a drive or input shaft 55
for relative rotation and is retained thereon against
endwise escape by a retaining clip §6. The planetary
cage is drivably splined or engaged with the hub cap by
means of a pair of peripheral lugs 57 engaged with a
slide fit in internal slots 58 of the hub cap.

The drive cage carries idler gears 59 on pins 61,
which gears (one being shown) drivingly engage a sun
gear 62 keyed to the drive shaft 55 and also engage a
ring gear 50 fixed to the housing section 36. Pinned
upon the drive shaft is a drive clutch member 63 en-
gaged by cam teeth wath a driven clutch member 65.
The latter i1s press fitted in a recess to the flywheel.
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Sleeve bearing 60 provides a slidable bearing support
for the flywheel upon the shaft.

The shaft 5§ extends beyond the flywheel and 1s sup-
ported at its free end for relative rotation in a beanng
67. A rod 68, slidably received in an axial recess of the
shaft, carries a cross pin 69 which is extended through,
and is axially movable in, a guide slot 71 formed in the
shaft. The spring 49 which biases valve 24 upon the
valve seat 51 also holds valve 24 constantly in abutment
with the slide rod 68, pressing the latter into the shaft so
that a slide collar carrying the cross pin 69 abuts the
flywheel bearing 66.

In summary of the operation of the system: When the
driver depresses the foot pedal to actuate the brake
valve 18, service air flows over the main line 16 through
the normally connected ports 17, 18 of the relay 19 to
pressurize the pilot chamber 12 of the brake actuator 11
causing application of the brakes to the wheel 10. As
long as the deceleration of the wheel and that of the
vehicle are uniform, a normal braking action occurs to
bring the wheel to a stop without accompanying skid-
ding. In this normal braking action, the flywheel 23
remains engaged by the clutch 63, 65 with the drive
shaft S5.

Now, if because slippery or bad road conditions oc-
cur, the pressure of the braking action on the wheel
10—while the brake valve is in actuated condition—-
should suddenly decelerate to create an imminent wheel
lock-up condition, the sensor flywheel 23 will ride
ahead of the drnive shaft 85 and will be forced axially
along the shaft in a clutch overriding action as the
driven clutch member 65 is cammed axially out of en-
gagement from the driving clutch member 63. The
axially moving flywheel acts through the slide rod 68 to
shift the valve 24 against the force of the return spring
49 from valve seat 51 to the opposed valve seat $2. This
closes the vent 83 and connects the branch service line
22 with the sensor outlet line 47 to the diaphragm pilot
chamber 48 of the relay. A signal of service line air then
flows over the connected lines to pressurize the pilot
diaphragm chamber to shift the relay valve 72 to an
opposite position. The shifted valve blocks service air
flow over main line 16 through the relay to the brake
actuator 11, and causes the pressurized condition of the
brake actuator to be relieved through the vent 73.

As the braking pressure is then relaxed, wheel 10
reaccelerates. Then, as the speed of the flywheel 23 and
shaft 85 rematch, valve 24 and the flywheel are re-
shifted as a unit axially under the force of spring 49 to
re-engage the clutch. If while the brake valve remains
actuated, an imminent wheel lock-up condition contin-
ues, the action of the flywheel and shifting of the valve
will be repeated. In effect, valve 24 will be rapidly
oscillated from one condition by the shifting of the
flywheel to the other until the wheel 10 is finally
brought to a stop without accompanying skidding.

It is to be further noted here that the particular ar-
rangement of the sensor 21 in the axle tube 29 and in the
hub cap 31 has turther advantages in that it allows ready
access to the sensor for repair or replacement.

The ease with which the sensor 21 is adapted to be
assembled to the axle tube is another advantage. In this
respect, after the hub cap 31 has been unscrewed from
the hub 27 of the wheel, the forward reduced section 34
of the sensor is entered into the open end of the axle
tube until the flange 37 abuts the end shoulder of the
axle tube. The sensor is then adjustably rotated as
needed to register the key 30 with its slot. The collar nut
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38 is then drawn tight to clamp the sensor rigidly in
place. The slots 58 in the hub cap 31 are then registered
to partially receive the lugs or splines 57 of the plane-
tary drive cage 54. The lugs are then fully received into
the slots as the hub cap is threadedly drawn tight upon
the hub 27.

The system disclosed in FIG. 1 represents a simple
embodiment of the invention in which a separate sensor
unit or control device 21 and a relay 19 are individual to
the braking mechanism of each wheel 10 to which the
system is applied. It is understandable that when a sepa-
rate sensor unit is associated with each end of the axle
tube, the slope of the cam teeth of the clutch members
63, 65 of the sensor at one end of the axle tube will be
inclined reversely to those of the other sensor to obtain
the necessary overriding declutching action of the
clutch.

FIG. 2 EMBODIMENT

The system disclosed in FIG. 2 1s shown as being
applied to the braking mechanisms of the wheels 10 and
102 mounted to opposite ends of the axle tube 29 so as
to avoid an imminent wheel lock-up condition in either
wheel and consequent skidding. To this end, the system
includes a pair of sensors or control devices 21 and 21a,
one mounted (in the manner earlier described) to each
end of the axle tube, the sensors being the same as that
shown in FIG. 1. A conventional relay valve 74 1s com-
mon to and serves the right and left brake actuators 11
and 11a for the braking mechanism of both wheels, and
module 75 of interconnected valves connected with
both sensors controls application of service air to the
one relay 74.

The module 75 includes a general housing 70 having |

an air inlet passage 76 connected to a branch 77 beyond
the brake valve 15. The housing has an outlet passage 79
connected with the relay valve 74.

In a braking operation, the driver of the vehicle de-
presses the usual foot pedal to actuate the brake
valve 18 causing the service air from tank 14 to flow to
the inlet passage 76 of the module. From the inlet, the
air flows through a normally open seat 82 of a pressure
reducing valve 83 into a chamber 84 of the latter. It
passes from the latter into a passage 85 from which it
flows through a normally open seat 86 of a quick-acting
valve 87 into the outlet passage 79 leading to a control
air inlet 89 to the relay valve 74.

The service air from port 79 applied to the relay
valve 74 causes air to be applied to the brake chambers
11, 11a in a conventional manner through lines 93 and
94. The relay valve 74 supply port 96 is connected with
air line 78 which is fed from reservoir 14.

Air then flows over the line 78 through the relay to
pressurize both brake actuators, causing the related
brakes to be applied to the right and left wheels 10 and
10a. Under normal road conditions, the wheels are de-
celerated in this action to a stop without accompanying
skidding.

When the brake valve is subsequently released, the
pressurized condition of the relay valve 74 is relaxed
back through the passages of the module and through
the usual vent in the brake valve 15. This interrupts the
flow of air through line 78 and causes the relay valve to
exhaust air from line 94 and 93 and from chambers 11
and 11a in a conventional manner. The braking action
on the wheels is then relaxed as the diaphragms of the
brake actuators are restored by their springs. This is the
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manner in which a normal braking action occurs 1n the
FIG. 2 system.

Now, if an imminent wheel lock-up condition should
develop in one or both wheels 10, 10a while the associ-
ated brakes are being applied, one or the other or both
sensors 21, 21a are adapted to respond to control the
braking action of the wheels s0 as to avoid the lock-up
condition and consequent skidding. To this end, the
service air inlet 97 to the right wheel sensor 21 is con-
nected with a passage 98 in the module branching off
the main inlet passage 76; and the outlet 99 of the right
wheel sensor is connected by a line 101 with a port 102
that opens into one end of a shuttle valve chamber 103
in the module. The inlet 97a to the left wheel sensor is
similarly connected with a branch 98a of the inlet pas-
sage 76 of the module, and its outlet 99a is similarly
connected by a line 101a with a port 102a opening Into
the opposite end of the shuttle valve chamber. The
shuttle valve chamber 103 connects by grooves 104 in
its wall with a passage 105 leading to the underside area
of a diaphragm actuable piston 106. The latter controls
shifting action of the quick-acting valve 87 relative to
opposed seats 86 and 107 the valve 87 is operable 1n an
enlarged area 90 formed intermediately of the ends of
passage 85.

The quick-acting valve is normally biased by a return
spring 108 upon seat 107 so as to block the outlet pas-
sage 79 in the module from a vent passage 109, and to
connect it through the opposed open seat 86 with the
passage 835.

When one or the other of the sensors in this FIG. 2
system responds to an imminent lock-up condition of its
associated wheel during a braking operation, its valve is
shifted by the related flywheel, as earlier explained with
respect to FIG. 1, to connect the pilot and outlet ports
39, 44. This causes a signal of service air to flow to the
corresponding end of the shuttle valve chamber 103.
The signal will (if received from only one of the sen-
sors) shift the shuttle valve 100 closed over the opposite
entry port if it is not already there so as to prevent the
signal from being lost through the vent connected line
of the other sensor. The signal will then flow through
the grooves 104 of the chamber and the connecting
passage 105 to pressurize the chamber 110 beneath the
pilot piston 106.

If signals from both sensors enter the shuttle valve
chamber, the shuttle valve will become pneumatically
halanced between the ends of its chamber and allow
both signals to pass to the chamber 110 beneath the pilot
piston 106. Since the vents 53 in both sensors will be
closed by the respective sensor valves in the latter situa-
tion, neither signal will be lost.

Upon being pressurized by the sensor signal, the pilot
piston moves against an end of a hollow stem 111
loosely extending through the quick-acting valve 87. In
this action, the stem is moved against the bias of its
return spring 108 to allow the piston to shift the quick-
acting valve closed onto the opposed seat 86 so as to
interrupt flow of service air through the module to the
pilot chamber of relay 74 and to connect the latter with
the vent passage 109 through the module. With this
action, the pressurized condition of the relay 74 IS re-
laxed through port 79 to the vent passage 109 and past
a minimum pressure check valve 112 to atmosphere.

The check valve 112 is designed to allow, according
to the tension of its return spring 113, a predetermined
minimum pressure to remain in the relay 74, which
would be a little more than that required to overcome
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the spring of brake actuators 11, 11a but not enough to
effectively apply the brakes. This will be understood by
those working in the art.

As the relay valve restores, the connected brake actu-
ators 11, 11a also restore to relax the braking pressure
being applied to the corresponding wheels, thus avoid-
ing the threatened lock-up condition. The affected sen-
sOr also restores as the acceleration of the related wheel
now increases, and the pressurized condition of the
chamber 110 beneath the pilot piston 106 of the quick-
acting valve is relieved back through the shuttle valve
and connections through the related sensor to the sen-
sor vent. This causes the spring 108 to reshift the quick-
acting valve back over seat 107.

Since the brake pedal continues to be depressed and
the wheels are still rolling, flow of service air through
the module to pressurize the relay resumes and a brak-
Ing action re-occurs. If a wheel lock-up condition con-
tinues to be sensed, the affected wheel sensor responds
as before. The resumption of braking action and inter-
ruption of such action continues repeatedly. In this
action, the affected sensor valve rapidly oscillates from
one condition to the other as a wheel lock-up condition
is alternately dissipated and reinstated. The oscillation
ends as the vehicle is finally braked to a stop.

The minimum pressure check valve 112 is of advan-
tage in that it functions to maintain a minimum pressure
to the relay 74 during the period a sensor is functioning
to avoud a lock-up condition. This arrangement is of
particular advantage in that it conserves air that would
otherwise be wasted were the brake actuator to be re-
peatedly completely emptied and refilled during a brak-
Ing action. It accordingly also promotes swift action in
applying the brakes.

The pressure reducing valve 83 is incorporated into
the module to reduce the maximum service line air
pressure passing to the relay 74 after the initial response
of a sensor, so that during the repeated action of the
sensor to control an imminent wheel lock-up condition,
the maximum pressure of the service air passing to the
relay will be limited at the brake actuators. This acts to
throttle the air to brake actuators which allows the
brakes to respond more quickly to the sensor signals.

The pressure reducing valve 83 is of a floating spool
diaphragm actuable type. It includes a stem 114 extend-
ing freely through its chamber 84 and suspended therein
by means of diaphragms 115, 115a fastened one to each
end of the stem and sandwiched in the housing of the
module. A piston 120 in the chamber 116 above the
diaphragm end 115 provides a surface area that is sub-
ject to biasing pressures developing in chamber 116 to
restrict the valve seat opening 82 and thereby reduce
the pressure of service air passing from the inlet passage
76 through the valve chamber 84 to the passage 85
leading eventually through the outlet passage 79 to the
relay 74.

Chamber 116 is supplied with biasing pressure air
when the quick-acting valve 87 has been transferred
from seat 107 to seat 86 by movement of piston 106.
Movement of piston 106 carries stem 111 opening seat
I11a. When the latter action occurs, air in passage 85
passes around stem 111 in valve 87 and enters a radial
port 117 to the hollow stem 111 and escapes through a
check valve 118 to a passage 119 that bleeds around a
loosely fitting end of a pin 121 to an accumulating
chamber 122. The latter connects as its opposite end by
a passage 123 with chamber 116. The biasing air pres-
sure develops in the latter chamber to the extent permit-

10

15

20

25

30

35

45

50

55

65

8
ted by bleed clearance 124 in plug 125. Vents 124 in
plug 125 connect with passage 123. The area below the
opposite diaphragm 115a is also provided with a bleed
plug 126 to maintain this area vented.

It can be seen that the pressure developing in cham-
ber 116 over the end of the pressure reducing valve will
be progressive according to the duration of the “on-
and-off”” braking action that is required to finally bring
an affected wheel to a stop without incurring a wheel
lock-up condition.

It 1s understandable that after the operator releases
the brake valve 18, the pressure of air in the system will
be relieved through the various vents.

Further, after the brake valve is released, a quick-
acting venting valve 127 seated over a passage 128
connected to the pressure reducing valve chamber 84
functions to rapidly relieve pressure air from the mod-
ule system back through the inlet passage 76 to the usual
vent in the brake valve. Passage 128 by-passes the re-
stricted seat opening 82 of the pressure reducing valve.
The quick-venting valve functions only when the brake
valve 15 is released since at other times it is pneumati-
cally unbalanced in a closed condition over the by-pass
128.

As earlier mentioned, when a sensor responds to an
imminent wheel lock-up condition, its valve is shifted
and a service line pressure air signal is fed to the shuttle
valve chamber of the module to cause the quick-acting
valve 87 to interrupt service line air flow to the relay 74
and thereby cause the braking action on the wheels to
be relaxed. It is understandable that if the valve of a
responding sensor (FIG. 1) were to be stuck for some
reason in its shifted open position, normal braking acton
would be disabled. To avoid this result, means is pro-
vided which will in such event cause the quick-acting
valve 87 to reopen the service air flow passage 76, 85, 79
through the module to the relay 74 to maintain normal
braking action.

This means includes a bleed hole 129 provided
through a bleed screw 131 in the pilot piston. The bleed
hole connects the chamber 110 at the underside of the
diaphragm piston 106 with a chamber 132 at the upper
side. By this means, air pressure building up at the upper
side 132 together with the supplemental aid of the re-
turn spring 108 will force the quick-acting valve 87 to
its normal position over seat 107 allowing feed of ser-
vice air to the relay to be received for normal braking
operations. During normal conditions, as when a valve
In a sensor is not stuck in an open condition, the shifting
of the quick-acting valve 87 from one valve seat to the
other in avoiding a wheel lock-up condition is so rapid
that any bleed air escaping to the upper chamber 132 is
quickly vented back through the shuttle valve chamber
and the vent of the affected sensor.

While an embodiment of the invention has been illus-
trated and described in detail herein, it is to be expressly
understood that the invention is not limited thereto.
Various changes can be made in the design and arrange-
ment of the parts of the embodiment without departing
from the spirit and scope of the invention as the same
will now be understood by those skilled in the art: it is
our intent, therefore, to claim the invention not only as
shown and described herein but also in all such forms
and modifications as may reasonably be construed to
fall within the spirit of the invention and the scope of
the appended claims.

We claim:
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1. A brake service air module comprising a unitary
housing having a main inlet connectible with a brake
service air source, a main outlet connectible with an air
operable braking mechanism, a flow passage through
the housing normally communicating the main inlet
with the main outlet, an air signal outlet from the hous-
ing branching off the flow passage adjacent the main
inlet connectible with an air inlet of a wheel lock-up air
signal transmitting control device, quick acting valve
means in the housing having response upon application
to it of an air signal to interrupt communication of the
flow passage with the main outlet and to connect the
main outlet with a vent passage, an air signal admission
port to the housing adjacent the main outlet connectible
with an air signal outlet of the control device, the ad-
mission port being connected in the housing for applica-
tion of an admitted air signal to the quick acting valve
means.

2. A brake service air module as in claim 1, wherein
means is provided having response to a predetermined
time interruption of the communication of the flow
passage by the quick-acting valve to restore communt-
cation of the flow passage with the main outlet.

3. A brake service air module as in claim 1, including
in the housing a pressure reducing valve connected in
the flow passage having a normal condition allowing
free flow of service air from the inlet through the flow
passage, and passage means connected with the vent
passage for communicating pressure air from the vent
passage to bias the pressure reducing valve toward its
seat so as to restrict flow through the flow passage.

4. A brake service air module as in claim 3, including
in the housing a quick-venting valve normally blocking
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a by-pass connection from the flow passage around the

pressure reducing valve to the main inlet and having
response to relaxing of pressure of service air in the
main outlet to open the by-pass connection.

8. The combination comprising a motor vehicle brake
air service tank (14), a pair of air operable brake actua-
tors (11, 11a) each individual to a wheel (10, 10a) of the
vehicle, an air operable relay valve (74) having an air
supply inlet (96) connected with a branch line (78) from
the tank and having a separate brake feed outlet (93, 94)
connected with each brake actuator, the relay valve
having a normal condition closing the supply inlet to
both of the brake feed outlets and venting the latter, a
control air inlet (89) for admitting air to the relay valve
for pressunizing the latter to an open condition commu-
nicating the branch line (78) with both brake feed out-
lets, a separate anti-wheel lock-up control device (21,
21a) operatively associated with each of said wheels, a
module (75) having a housing (70) provided with a main
inlet (76) connected with a second branch line (77) from
the tank and provided with a main outlet (79) connected
with the control air inlet to the relay valve, the module
having a main passage (85) therein normally communi-
cating the main inlet with the main outlet, an air brake
valve (15%) in the second branch line operable to cause
flow of air from the tank through the main passage to
the control air inlet of the relay valve to pressurize the
latter to open condition, a separate secondary outlet (98,
98a) from the module connecting the main passage with
an air signal inlet (97, 97a) to a separate one of the con-
trol devices, each control device having an air signal
outlet (99, 99a) connected to a separate air signal admis-
sion port (102, 102a) in the module, each control device
having a normal condition blocking flow of air signal
from the air signal inlet (97, 97a) to the air signal outlet
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(99, 99a), each control device being responsive indepen-

dently of the other to an imminent lock-up condition of

its related wheel to communicate its air signal inlet with
its air signal outlet so as to allow passing of an air signal
from the tank through the control device to the corre-
sponding air signal admission port, and valve means
(100, 87) within the module having response to an air
signal admitted through either or both of the air signal
admission ports to block the main passage (85) to flow
of air from the tank over the second branch line (77) to
the relay valve (74) and simultaneously therewith to
communicate the control air inlet (97) of the relay valve
to a vent passage (109).

6. The combination as in claim §, wherein the valve
means (100, 87) includes a quick acting valve (87) con-
trolling opening and closing of both the main passage
(85) and the vent passage (109) to the control inlet (97)
of the relay valve (74) and having a normal condition in
which it is open relative to the main passage and closed
relative to the vent passage.

7. The combination as in claim 6, wherein the quick
acting valve (87) is disposed in an enlarged portion (90)
of the main passage (85) between a pair of opposed first
and second valve seats (86) and (107), the first valve seat
(86) communicating a section of the main passage lo-
cated upstream of the enlarged portion (90) with a sec-
tion of the main passage located downstream of said
enlarged portion, the second valve seat (107) communi-
cating the downstream section of the main passage with
the vent passage (109), and the quick acting valve hav-
ing a normal condition under a spring load (108) seated
upon the second valve seat.

8. The combination as in claim 7, wherein the quick
acting valve (87) is movable from the second valve seat
(107) to the first valve seat (86) by means of a dia-
phragm piston portion (106) of the quick acting valve
upon application to it of an air signal admitted through
either or both of the air signal admission ports (102,
102a), and the valve means (100, 87) includes a shuttle
valve (100) controlling application of the admitted air
signal to the diaphragm piston portion.

9. The combination as in claim 8, wherein the air
signal admission ports (102, 102a) communicate axially
with opposite ends of a shuttle valve chamber (103), a
signal passage (105) communicates an intermediate area
of the shuttle valve chamber with a pressure chamber
(110) below the diaphragm piston (106), the shuttle
valve is shiftable from a position seated over one of the
admission ports (102), or (102a) to a position seated over
the other or to a position in unseated relation between
both admission ports accordingly as air signals are ad-
mitted to one or the other of the admission ports or to
both admission ports, and passage means (104) 1s pro-
vided in the shuttle valve chamber for communicating
the admitted signals around the shuttle valve and signal
passage (105) to pressurization chamber (110) below the
diaphragm piston.

10. The combination as in claim 6, wherein the valve
means (100, 87), includes a check valve (112) under a
predetermined spring load (113) controlling the venting
of the vent passage (109), the check valve being opera-
ble to allow escape of air from the vent passage accord-
ingly as the pressure of the air in the vent passage ex-
ceeds the spring load on the check valve.

11. The combination as in claim 10, wherein safety
means is provided for releasing the quick acting valve
(87) from a seated position over the first valve seat (86)
following a predetermined time period, the safety
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means comprising a pressurization chamber (132) above
the diaphragm piston (106), and a bleed passage (129)
communicating the latter chamber with the pressuriza-
tion (110) below the diaphragm piston.

12. In a brake service air module (75), having a main
inlet (76) connectible with a brake service air source (14),
a main outlet {79) connectible with an air operable braking
mechanism (11), a main flow passage (85) connecting the
main inlet (76) and the main outlet (79), and valve means
responsive to the application of an air signal to prevent
communication of the main inlet (76) with the main outlet
(79) through the main flow passage (85); the improved
valve means comprising:

a valve (87) movable within the main flow passage (85)
between a first position, wherein communication is
established between the main inlet (76) and the main
outlet (79), and a second position, wherein such com-
munication is prevented by the valve (87),

a signal passage (105), connected to a source (21) of an
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air signal and having an outlet adjacent to the first 20

position of the valve (87) and remote from the second
position of the valve (87);

a diaphragm connected to the outlet of the signal passage
(103); the diaphragm being adapted to move away
from the outlet of the signal passage (105) and
towards the first position of the valve (87) in response
to an air signal of the source (21) in the signal passage
(105); and

means (106) connected to the diaphragm for moving the
valve (87) from its first position to its second position
in the main flow passage (85) in response to movement
of the diaphragm away from the outlet of the signal
passage (103) and towards the first position of the
valve (87).

13. A brake service air module as in claim 12 wherein
the valve (87) is disposed in an enlarged portion (90) of the
main flow passage (85) and wherein the valve (87) is mov-
able between a pair of opposed, first and second, valve seats
(107 and 86) within the enlarged portion (90) of the main
Slow passage 83; the first valve seat (107) being downstream
of the valve (87), so that when the valve (87) is in its first
position, the valve Is seated against the first valve seat (107)
and communication between the main inlet (76) and the
main outlet (79) along the main flow passage (85) is estab-
lished, and the second valve seat (86) being upstream of the
valve (87), so that when the valve (87) is in its second posi-
tion, the valve is seated against the second valve seat (86)
and communication between the main inlet (76) and the
main outlet (79) along the main flow passage (85) is pre-
vented by the valve.

14. A brake service air module as in claim 13 which
includes means (108) for biassing the valve (87) away from
its second valve seat (86) and towards its first valve seat
(107) to establish communication along the main flow
passage {85).

15. A brake service air module as in claim 12 wherein
the means connected to the diaphragm for moving the valve
(87) from its first position to its second position comprises.

a pilot piston (106) connected to and extending through
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the diaphragm and positioned between the outlet of 60

the signal passage (105) and the first position of the
valve (87); and

a chamber (132) between the outlet of the signal passage
(105) and the first position of the valve (87);

the pilot piston (106) being provided within the chamber 65

(132) and being adapted to move within the chamber

(132} away from the outlet of the signal passage (1035)
and towards the first position of the valve {(87) in

12

response to movement of the diaphragm away from
the outlet of the signal passage (105} and towards the
first position of the valve (87); the pilot piston (106)
ailso being provided with a bleed hole (129) connecting
the chamber (132) with the outlet of the signal passage
{(105); and '“

means connected to the pilot piston (106} for moving the
valve (87) from its first position 1o its second position
in the main flow passage (85) in response to movement
of the pilot piston (106) within the chamber (132)
away from the outlet of the signal passage (103) and
towards the first position of the valve (87).

16. A brake service air module as in claim 15 wherein
the diaphragm is adapted to move within the chamber
(132) away from the outlet of the signal passage (105) and
towards the first position of the valve (87) in response to an
air signal of the source (21) in the signal passage (1035).

17. A brake service air module as in claim 15 wherein
the bleed hole (129) connects the outlet of the signal pas-
sage (103) with portions of the chamber (132) between the
pilot piston (106) and the first position of the valve (87).

18. A brake service air module as in claim 15 wherein the
means connected to the pilot piston (106) for moving the
valve (87) comprises means that extends from the pilot
piston (106) towards the valve (87) and its second position
and that is adapted to move to a position between the first
and second positions of the valve (87) and thereby to move
the valve (87) from its first position to its second position in
response to movement of the pilot piston (106) within the
chamber (132) away from the outlet of the signal passage
(105) and towards the first position of the valve (87).

19. A brake service air module as in claim 15 which
includes means in the chamber (132) for biassing the pilot
piston (106) towards the outlet of the signal passage (105)
and away from the first position of the valve (87).

20. A brake service air module as in claim 19 which
includes means (108) for biassing the valve (87) towards its
first pasition and away from its second position.

21. In a brake service air module (73), having a main
inlet (76) connectible with a brake service air source (14),
a main outlet (79) connectible with an air operable braking
mechanism (11), a main flow passage (83) connecting the
main inlet (76) and the main outlet (79), and valve means
responsive to the application of an air signal to prevent
communication of the main inlet (76) with the main outlet
(79) through the main flow passage (85); the improved
valve means comprising:

a valve (87) movable within the main flow passage (85)
between a first position, wherein communication Is
established between the main inlet (76) and the main
outlet (79), and a second position, wherein such com-
munication is prevented by the valve (87);

a signal passage (105), connected to a source (21) of an
air signal and having an outlet adjacent to the first
position of the valve (87) and remote from the second
position of the valve (87);

a pilot piston (106) positioned between the outlet of the
signal passage (105) and the first position of the valve
(8 7);

a chamber (132) between the outlet of the signal passage
(105) and the first position of the valve (87); the pilot
piston (106) being provided within the chamber (132)
and being adapted to move within the chamber (132)
between the outlet of the signal passage (103) and the
first position of the valve (87);

means for moving the pilot piston (106) away from the
outlet of the signal passage (105) and towards the first



Re. 30,177

13 - 14
position of the valve (87) in response to an air signalof 27, A brake service air module as in claim .‘{6 ufhereiu
the source (21) in the signal passage (105); and " the chamber (103) includes means (21a) Jfor biassing the

means connected to the pilot piston (106) for moving the  shuttle valve (100) against the first end (102) of the cham-
valve (87) from its first position to its second position  ber (103). | | |
in the main flow passage (85) in response to movement 5 28. A brake service air module as in claim 27 wherein
of the pilot piston (106) within the chamber (132) the means for biassing the shuttle valve (100) against the

away from the outlet of the signal passage (105) and ~ first end (102) of the chamber (103) comprises a second
towards the first position of the valve (87). ~ source (21a) of an air signal, having an outlet can{tecre:d to
22 A brake service air module as in claim 21 wherein @ second end (102a) of the chamber (103), which is axially

the pilot piston (106) is provided with a bleed hole (129) 10 opposite the first end (102) of the chamber (103).

connecting the outlet of the signal passage (103) with por- 29. A brake service air module as in claim 28 wherein

t the chamber (132) bet the pilot piston (106 the signal passage (105) is connected to the chamber (7 03_)
;ﬁ;srzf ﬁ;fp:;;;m: gf th)e m;:ff; 7). ¢ pilot piston (106 and to the first and second sources (21 and 21a) of an air

23. A brake service air module as in claim 21 wherein signal by means of grooves (104) in the wall of the chamber
the means connected to the pilot piston (106) for moving 13 (103) between the first and second ends (102 and 102a) of

the valve (87) comprises means that extends from the pilot the chamber (103). L _ _ _
piston (106) towards the vaive (87) and its second position 30. A brake service air .modufe as in claim 28 rt’herem
and that is adapted to move to a position between the first the means (106) for moving the va{ve .(3 7) from its first
and second positions of the valve (87) and thereby to move _ position to its second position comprises. S

the valve (87) from its first position to its second position in 0 9 ‘?;’5:’“3': csn’*:éid to the aude}af ”";' ;;i ""'; Iﬁ:":}‘:ﬁ
response to movement of the pilot piston (106) within the ) and aaapled o move away jrom utie

. | signal passage (105) and towards the first position of
??S;j t:’e; dﬂjﬁ‘;&?ﬁ{’;’;f:&?ﬁ;ﬁf’;}{ ;:e‘:fv: a(!gp; ssage the valve (87) in response to an air .sign al of the first or
24. A brake service air module as in claim 21 which second source (21 or 21a) in the signal passage (105);

includes means in the chamber (132) for biassing the pilot 2 and

: : means (106) connected to the diaphragm for moving the
Do o the e posiion of the wive B7)  Yalve (87) from s first position 1o s second posior

. . : ;
25. A brake service air module as in claim 21 which in the main flow passage (83) in response to movemen

: o . of the diaphragm away from the outlet of the signal
includes means (108) for biassing the valve (87) towards its 4, passage (105) and towards the first position of the

first position and away from its second position. valve (87).
26. In a brake service air module (75), having a main 31. A brake service air module as in claim 30 wherein

inlet (76) connectible with a brake service air source (14), the means (106) connected to the diaphragm for moving

a main outlet (79) connectible with an air operable braking the valve (87) from its first position to its second position
mechanism (11), a main flow passage (85) connecting the 35 o prises:

main inlet (76) and the main outlet (79), and valve means a pilot piston (106) connected to and extending through
responsive to the application of an air signal to prevent the diaphragm and positioned between the outlet of
communication of the main inlet (76) with the main outlet the signal passage (105) and the first position of the
(79) through the main flow passage (85); the improved valve (87);
valve means comprising: 40 a second chamber (132) between the outlet of the signal
a valve (87) movable within the main flow passage (83) passage (105) and the first position of the valve (87);
between a first position, wherein communication s the pilot piston (106) being provided within the second
established between the main inlet (76) and the main chamber (132) and being adapied to move within the
outlet (79), and a second position, wherein such com- second chamber (132) towards the first position of the
munication is prevented by the valve (87); 45 valve (87) and away from the outlet of the signal
a first source (21) of an air signal; ' passage (105) in response to movement of the dia-
a chamber (103), a first end (102) of which is connected phragm away from the outlet of the signal passage
to an Wﬂf?f of the first source (21) of an air signal; (105) and towards the first position of the valve (87);
a signal passage (105) connected to the chamber (103) the pilot piston (106) also being provided with a bleed
and having an outlet adjacent to the first position of 50 hole (129) connecting the second chamber (132) with
the valve (87) and remote from the second position of the outlet of the signal passage (103); and
the valve (87); means connecled o the pilot piston (106) for moving the
a shuttle valve (100) within the chamber (103) which can valve (87) from its first position to its second position
move against the first end (102) of the chamber (103), in the main flow passage (85) in response to movement
to close the outlet of the first source (21) of an air 55 of the pilot piston (106) within the second chamber
signal, and which can also move away from the first (132) away from the outlet of the signal passage (105)
end (102) of the chamber (103) in response to an air and towards the first position of the valve (87).
signal of the first source (21), to open the outlet of the 32. A brake service air module as in claim 31 wherein

first source (21) of an air signal, so that in the event of  the means connected to the pilot piston (106) for moving
an air signal by the first source (21), communication 60 the valve (87) comprises means that extends from the pilot
is established between the first source (21) of an air  piston (106) towards the valve (87) and its second position
signal and the signal passage (105) through the cham-  and that is adapted to move to a position between the first
ber (103); and | and second positions of the valve (87) and thereby to move

means (106), located between the valve (87) and the  the valve (87) from its first position to its second position in
outlet of the signal passage (105), for moving the valve 65 response to movement of the pilot piston (106) within the
(87) from its first position to its second position in the second chamber (132) away from the outlet of the signal
main flow passage (85) in response to an air signal in  passage (105) and towards the first position of the valve
the signal passage (10J5). (87).
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33. A brake service air module as in claim 31 which
includes means in the second chamber (132) for biassing
the pilot piston (106) towards the outlet of the signal pas-
sage (103) and away from the first position of the valve
(87).

34. A brake service air module as in claim 28 wherein
the means (106) for moving the valve (87) from its first
position to 1ts second position comprises:

a pilot piston (106) positioned between the outlet of the
signal passage (103) and the first position of the valve
(87);

a second chamber (132) between the outlet of the signal
passage (103) and the first position of the valve (87);
the pilot piston (100) being provided within the cham-
ber (132} and being adapted to move within the cham-
ber (132) between the outlet of the signal passage
(105) and the first position of the valve (87);

means for moving the pilot piston (106) away from the
outlet of the signal passage (105) and towards the first

position of the valve (87) in response to an air signal of 20

the first or second source (21 or 21a) in the signal
passage (1035); and

means connected to the pilot piston (106) for moving the
valve (87) from its first position to its second position

16

passage (109) and the main inlet and outlet (76 and
79} is prevented by the valve (87) and so that when the
valve (87) is seated against the second valve seat (86),
communication between the vent passage (109) and
the main outlet (79) is established but communication
between the main inlet (76) and the vent passage (109)
is prevented by the valve (87).

37. A brake service air module as in claim 36 wherein a

check valve (112) is connected to a second end of the vent

10 passage (109); the check valve (112) being provided with

15

in the main flow passage (85) in response to movement 25

of the pilot piston (106} within the second chamber
(132) away from the outlet of the signal passage (105)
and towards the first position of the valve (87).

35. A brake service air module as in claim 34 wherein
the pilot piston (106) is provided with a bleed hole (129)
connecting the outlet of the signal passage (105} with por-
tions of the second chamber (132) between the pilot piston
(106) and the first position of the valve (87).

36. In a brake service air module (75), having a main
inlet (76) connectible with a brake service air source (14),
a main outlet (79) connectible with an air operable braking
mechanism (11), a main flow passage (85) connecting the
main inlet (76) and the main outlet (79), and valve means
responsive to the application of an air signal to prevent
communication of the main inlet (76) with the main outlet
(79) through the main flow passage (85); the improved
valve means comprising:

a valve (87) movable within the main flow passage (85)
between a first position, wherein communication is
established between the main inlet (76) and the main
outlet (79), and a second position, wherein such com-
munication is prevented by the valve (87); the valve
(87) being disposed in an enlarged portion (90) of the
main flow passage (83) and being movable between a
pair of opposed, first and second, valve seats (107 and
86) within the enlarged portion (90) of the main flow
passage (83); the first valve seat (107) being down-
stream of the valve (87), so that when the valve (87) is
in its first position, the valve is seated against the first
valve seat (107) and communication between the main
inlet (76) and the main outlet (79) along the main
Sflow passage (83) is established,; and the second valve
seat (86) being upstream of the valve (87), so that
when the valve (87) is in its second position, the valve
Is seated against the second valve seat (86} and com-
munication between the main inlet (76) and the main
outlet (79) along the main flow passage (85) is pre-
vented by the valve (87); and

a vent passage (109), a first end of which is connected to
the enlarged portion (90) of the main flow passage
(83) and is located downstream of the first valve seat
(107), so that when the valve (87) is seated against the
first valve seat (107), communication between the vent
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means (113) biassing the check valve (112) closed, to re-
strict communication between the second end of the vent
passage (109} and the atmosphere.

38. A brake service air module as in claim 36 wherein

the first end of the vent passage (109) is connected to the
enlarged portion (90) of the main flow passage (85) within
the first valve seat (107).

39. In a brake service air module (75), having a main

inlet (76) connectible with a brake service air source (14),
a main outlet (79) connectible with an air operable break-
ing mechanism (11), a main flow passage (85) connecting
the main inlet (76) and the main outlet (79), and valve
means responsive to the application of an air signal to
prevent communication of the main inlet (76) with the
main outlet (79) through the main flow passage (85); the
improved valve means comprising.

a valve (87) movable within the main flow passage (85)
between a first position, wherein commaunication is
established between the main inlet (76) and the main
outlet (79), and a second position, wherein such com-
munication Is prevented by the valve (87);

a second passage (119) having an outlet located adjacent
the main flow passage (83);

means (111 and 111a) for increasing the air pressure in
the second passage (119) when the valve (87) is in its
second position and for preventing an increase in air
pressure in the second passage (119) when the valve
(87) is in its first position; and

means (83) located at the outlet of the second passage
(119) for reducing the service air pressure, communi-
cated by the brake service air source (14) to the main
outlet (79) through the main flow passage (85), in
response to an increase in air pressure in the second
passage (119), which develops when the valve (87) is in
its second position.

40. A brake service air module as in claim 39 wherein

the outlet of the second passage (119) is located between the
valve (87) and the main inlet (76).

41. A brake service air module as in claim 39 wherein

the means (83) for reducing the service air pressure com-
municated to the main outlet (79) comprises:

a chamber (116) connected to the outlet of the second
passage (119); an outlet of the chamber (116) being
located along the main flow passage (85); and

a diaphragm (115) connected to the outlet of the cham-
ber (116) along the main flow passage (85); the dia-
phragm being adapted to move outwardly of the outlet
of the chamber (116} in response to an increase in
biassing air pressure in the chamber (116), which
develops when there is an increase in air pressure in
the second passage (119).

42. A brake service air module as in claim 39 wherein

the means (83) for reducing the service air pressure com-

65 municated to the main outlet (79) comprises:

a chamber (116) connected to the outlet of the second
passage (119); an outlet of the chamber (116) being
located along the main flow passage (85); and
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a piston (120) located within the chamber (116), between
the outlet of the second passage (119) and the outlet of
the chamber (116), along the main flow passage (85);
the piston (120) being adapted to move outwardly of
the outlet of the chamber (116) in response to an 3
increase in biassing air pressure in the chamber (116),
which develops when there is an increase in air pres-
sure in the second passage (119).

43. A brake service air module as in claim 42 wherein.

the outlet of the chamber (116), located along the main 10
flow passage (85), is opposite the outlet of the second
passage (119);

a diaphragm (115) is connected to the outlet of the
chamber (116) along the main flow passage (85); the
diaphragm being adapted to move outwardly of the 15
outlet of the chamber (116); and

the piston (120), located within the chamber (116), is
adapted to bias the diaphragm (115) outwardly of the
outlet of the chamber (116) in response to an increase
in biassing air pressure in the chamber (116), which 20
develops when there is an increase in air pressure in
the second passage (119).

44. A brake service air module as in claim 43 wherein
the means (83) for reducing the service air pressure com-
municated to the main outlet (79) comprises: a third valve 25
seat (82) located within the main flow passage (85), be-
tween the main inlet (76) and the main outlet (79) and
adjacent the diaphragm (115), and wherein the diaphragm
(115) is adapted to move towards the third valve seat (82)
and to restrict the opening of the third valve seat (82) when 30
the piston (120) biasses the diaphragm (115) outwardly of
the outlet of the chamber (116) in response to an increase
in biassing air pressure in the chamber (116).

45. A brake service air module as in claim 44 wherein
the means (83) for reducing the service air pressure com- 335
municated to the main outlet (79) comprises: a floating
spool, diaphragm actuable, valve comprising a stem (114),
positioned within the main flow passage (85) and connected
at its ends to a pair of diaphragms (115 and 115a); the
diaphragms (115 and 115a) being disposed on opposite 40
sides of the main flow passage (85) and being movable
relative to the sides of the main flow passage (83); a first of
the diaphragms (115) being connected to the outlet of the
chamber (116) and being located on one side of the third
valve seat (82); a second of the diaphragms (115a) being 45
located on the opposite side of the third valve seat (82) from
the first diaphragm (115); and the two diaphragms (115
and 115a) and the stem (114) being adapted to move in the
same direction when the piston (120) biasses the first dia-
phragm (115) outwardly of the outlet of the chamber (116) 50
and towards the third valve seat {(82).

46. A brake service air module as in claim 45 wherein
one side of the second diaphragm (115a), opposite to the
side thereof which lies along the main flow passage (83), is
subjected to atmospheric pressure. 55

47. A brake service air module as in claim 46 which
includes a quick acting venting valve (127), connected to a
first part of the main flow passage (85), between the outlet
of the chamber (116) and the valve (87), and to a second
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passage (85), when the valve (87) is in its second position
and for preventing such communication when the valve
(87) is in its first position.

49. A brake service air module as in claim 48 wherein
the second passage (119) includes an accumulating cham-
ber (122) between the means (83) for reducing the service
air pressure communicated to the main outlet (79) and the
means (111 and 111a) for establishing communication
between the main inlet (76) and the second passage (119).

50. A brake service air module as in claim 49 wherein
the accumulating chamber (122) includes means (124 and
125) for bleeding air to atmosphere.

51. A brake service air module as in claim 48 wherein
the means (111 and 111a) for establishing communication
between the main inlet (76) and the second passage (119)
comprises:

a hollow stem (111), slidably extending through the
valve (87), between the first and second positions of the
valve (87);

one end of the hollow stem (111) being in communica-
tion with the second passage (119);

a port (117) being provided in the hollow stem (111),
connecting the exterior and hollow interior of the
hollow stem (111);

a seat (111a) being carried by the hollow stem (111), that
is adapted to engage the valve (87) and that is located,
so that communication is established between the
main inlet (76) and the exterior of the port (117) when
the stem seat (111a) is not engaged by the valve (87)
and so that such communication is prevented when the
stem seat (111a) is engaged by the valve (87); and

means (106) for both moving the valve (87) from its first
position to its second position and disengaging the
stem seat (111a) from the valve (87) when the valve is
in its second position.g

52 A brake service air module as in claim 51 wherein
the means (106) for both moving the valve (87) and disen-
gaging the stem seat (111a) comprises:

a signal passage (105), connected to a source (21) of an
air signal and having an outlet adjacent to the first
position of the valve (87) and remote from the second
position aof the valve (87);

a diaphragm connected to the outlet of the signal passage
(105); the diaphragm being adapted to move away
from the outlet of the signal passage (105) and
towards the first position of the valve (87) in response
to an air signal of the source (21) in the signal passage
(105); and

means (106) connected to the diaphragm for moving the
valve (87) from its first position to its second position
in the main flow passage (85) and for moving the
hollow stem (111) relative to the valve (87), so that the
stem seat (111a) is not engaged by the valve (87), in
response to movement of the diaphragm away from
the outlet of the signal passage (105) and towards the
first position of the valve (87).

53. A brake service air module as in claim 52 wherein

the valve (87) is disposed in an enlarged portion (90) of the
main flow passage (85) and wherein the valve (87) is mov-

part of the main flow passage (85), between the main inlet 60 able between a pair of opposed, first and second, valve seats

(76) and the outlet of the chamber (116), whereby a pres-
sure build-up in the first part of the main flow passage (83)
can be vented to its second part.

48. A brake service air module as in claim 39 wherein

(107 and 86), within the enlarged portion (90) of the main
flow passage (85); the first valve seat (107) being down-
stream of the valve (87), so that when the valve (87) is in its
first position, the valve is seated against the first valve seat

the means (111 and 111a) for increasing the air pressure in 65 (107) and communication between the main inlet (76) and

the second passage (119) comprises means (111 and 111a)
for establishing communication between the main inlet
(76) and the second passage (119), through the main flow

main outlet (79) along the main flow passage (85) is estab-
lished; and the second valve seat (86) being upstream of the
valve (87), so that when the valve (87) is in its second posi-
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tion, the valve is seated against the second valve seat (86)
and communication between the main inlet (76) and the
main outlet (79) along the main flow passage (85) is pre-
vented by the valve (87).
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adapted to move to a position between the first and
second positions of the valve (87) and in doing so: (1}
to contact initially the adjacent other end of the hollow
stem (111) and urge the hollow stem (111) to slide

J4. A brake service air module as in claim 53 wherein S through the valve (87) and towards the second position
the hollow stem (111) extends through the first and second, of the valve (87) and (2) to contact sibsequently the
valve seats (107 and &6). valve (87) and urge the valve (87) towards its second

3J3. A brake service air module as in claim 52 wherein position in response to movement of the pilot piston
the means (106) connected to the diaphragm for moving (106) towards the first position of the valve (87).
the valve (87) and the hollow stem (111) includes: 10 60. 4 brake service air module as in claim 59 wherein

a pilot piston (106} connected to and extending through
the diaphragm and positioned between the first posi-
tion of the valve (87) and the outlet of the signal pas-
sage (105);

the means (106) for moving the pilot piston (106) com-

prises: |
a signal passage (105), connected to a source (21) of an
air signal and having an outlet adjacent to the first

a secani ;?’?’O?Eﬁe;n( ; -;ti)e f’fi’:;e;:g:gz ;1;;{?2 :{’ ;’;ﬁ;% ’;3” 5 position of tﬁe va?'e %ﬁ anddremote from the second
. ) X ) iy . ’ position of the valve - an

h it o, (100 bing proied, it 1 SCo1d . faphraqes ot e it of e sinl s
second chamber (132) towards the first position of the ;‘r o m)’ t;! : 0 ;ffe p rr:;n; he I;gni I a;i:;s a;::* ";f;; ) a::ﬁ
valve (87) and away from the outlet of the signal 20 rds th o Ive (87) i
passage (105) in response to movement of the dia- fowaras ine first position of the vatve { ) I response
phragm away from f}:’e outlet of the signal passage ?; g ;) ar s;gnal of the source (21) in the signa! passage

3 ' ; an

ggﬁ g?i ‘-;f:: F‘;Eéfz {: ;S ; eﬁ?’;ﬁ;’yﬁjj’iﬂi{f i Z’;, the pilot piston (106) being con nected to the fi{aph ragm
hole (129) connecting the second chamber (132) with 25 rm;i m?; ted to move towards the Jirst ;;‘osgl:‘:m h0f the
the outlet of the signal passage (105); and vaive (87) mhmpﬂ r;se o r;:ave:mer;r of the ‘%5’“3 ':

means connected to the pilot piston (106) for moving the fway 5’9:: }e ‘:ut e{tf’f ¢ ;f;,gm fpas‘f;%e (105) an
valve (87) from its first position to its second position owaras e jirst posiiion of i€ vatve (/). .
in the main flow ce (85) and for moving the 61. A brake service air module as in claim 59 which
hollow stem (111) relative to the valve (87), so that the 30 ‘ncludes means (108) for biassing the vaive (87) towards its

stem seat (111a) is not engaged by the valve (87), in
response to movement of the pilot piston (106) within
the second chamber (132) away from the outlet of the
signal passage (105) and towards the first position of
the valve (87).

36. A brake service air module as in claim 51 wherein
the valve (87) is between the stem seat (111a) and the first
position of the valve (87) and wherein the means (106) for
both moving the valve (87) and disengaging the stem seat
(111a) is adapted to move the hollow stem (111) towards
the second position of the valve (87).

37. A brake service air module as in claim 56 which
includes means (108), located adjacent the second position
of the valve (87), for biassing the valve (87) towards its first
position and away from its second position.

38. A brake service air module as in claim 57 wherein
the means (108) for biassing the valve (87) towards its first
position and away from its second position comprises a
spring means (108), located adjacent the one end of the
hollow stem (111} in communication with the second pas-
sage (119), for biassing the hollow stem (111} towards the
first position of the valve (87) and biassing the stem seat
(111a) into engagement with the valve (87).

39, A brake service air module as in claim 351 wherein
the means for both moving the valve (87) and disengaging
the stem seat (111a) comprises:

a pilot piston (106) that is: adjacent the first position of

the valve (87); remote from the second position of the
valve (87); adjacent the other end of the hollow stem

(111), which is opposite the one end of the hollow stem 60

(111) in communication with the second passage
(119); separated from the stem seat (111a) by the
vaive (87); and adapted to move towards the first
position of the valve (87);

means for moving the pilot piston (106) towards the first 65

position of the valve (87); and
means, connected to the pilot piston (106) and extending
towards the valve (87) and its second position, that is
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first position and away from its second position, comprising

a spring means (108), located adjacent the second position
of the valve (87) and adjacent the one end of the hollow
stem (111) in communication with the second passage
(119), for biassing the hollow stem (111) towards the first
position of the valve (87) and for biassing the stem seat
(111a) into engagement with the valve (87).

62. A brake service air module as in claim 51 which
includes a vent passage (109), one end of which is con-
nected to the main flow passage (85), downstream of the

first position of the valve (87), so that when the valve (87)

is in its first position, communication between the vent
passage (109) and the second passage (119) is established
through the port (117) of the hollow stem (111).

63. A brake service air module as in claim 62 wherein,
when the valve (87) is in its first position, communicating
between the vent passage (109) and the main inlet (76) and
the main outlet (79) is prevented by the valve (87) and,
when the valve (87) is in its second position, communication
between the vent passage (109) and the main outlet (79) is
established but communication between the main inlet (76)
and the vent passage (109) is prevented by the valve (87).

64. A brake service air module as in claim 39 wherein
the second passage (119) includes an accumulating cham-
ber (122) between the means (83) for reducing the service
air pressure communicated to the main outlet (79) and the
means (111 and 111a) for increasing the air pressure in the
second passage (119).

65. A brake service air module as in claim 64 wherein
the second passage (119) includes means (121) for bleeding
air to the accumulating chamber (122).

66. A brake service air module as in claim 65 wherein
the accumulating chamber (122) includes means (124 and
125) for bleeding air to atmosphere.

67. A brake service air module as in claim 64 wherein
the accumulating chamber (122) includes means (124 and

125) for bleeding air to atmosphere.
¥ » % % %
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