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(57) Abréegée/Abstract:

An Improved relay valve (10) having a supply port (16), a delivery port (18), an exhaust port (20), a control port (17), a relay piston
(14) controlling communication between the supply port (16), the delivery port (18), and the exhaust port (20) In response to a
pneumatic signal applied to the control port (17) and including a passage (40) extending through the piston (14) to the exhaust port
(20) for draining to atmosphere moisture and other contaminants which build up on the top of the piston (14). A diaphragm
element (30) having a cylindrical protrusion portion (36) Is disposed In the piston (14) above the passage (40) to act as a check
valve and seal the passage (40) when a pneumatic signal Is applied to control port (17). The diaphragm element includes a top
resilient portion (32) which serves as a spring to open the drain passage when no signal i1s applied to control port (1/7). Two flat
areas (34) are provided on the top resilient portion (32) which prevents the diaphragm element (30) from prematurely sealing the
drain hole (40). The cylindrical protrusion (36) keeps the diaphragm element (30) properly aligned in the tapered bore (44) leading
to drain hole (40). A retaining ring (42) keeps diaphragm element (30) within the bore (44).
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(57) Abstract

An improved relay valve (10)
having a supply port (16), a deliv-
ery port (18), an exhaust port (20),
a control port (17), a relay piston
(14) controlling communication be-
tween the supply port (16), the de-
livery port (18), and the exhaust port
(20) in response to a pneumatic sig-
nal applied to the control port (17)
and including a passage (40) extend-
ing through the piston (14) to the
exhaust port (20) for draining to at-
mosphere moisture and other con-
taminants which build up on the top
of the piston (14). A diaphragm ele-
ment (30) having a cylindrical pro-
trusion portion (36) is disposed in
the piston (14) above the passage
(40) to act as a check valve and
seal the passage (40) when a pneu-
matic signal is applied to control
port (17). The diaphragm element
includes a top resilient portion (32)
which serves as a spring to open
the drain passage when no signal is
applied to control port (17). Two
flat areas (34) are provided on the
top resilient portion (32) which pre-
| vents the diaphragm element (30)
from prematurely sealing the drain
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hole (40). The cylindrical protrusion (36) keeps the diaphragm element (30) properly aligned in the tapered bore (44) leading to drain hole
(40). A retaining ring (42) keeps diaphragm element (30) within the bore (44).
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. AUTOMATIC VALVE DRAIN

Background of the Invention

1. Field of the Invention

10 This invention relates to pneumatic systems and more particularly to an

automatic valve drain for a relay valve used in a pneumatic braking system.

2. Description of Prior Art

The brake systems of many heavy vehicles are actuated by compressed air

15 being introduced into brake chambers. In long wheel base vehicles relay valves

are commonly used to apply and release rear axle service or parking brakes. The
relay valves have an inlet port, an outlet port, an exhaust port, a control port and a
relay control piston operable in response to a pneumatic control signal for

20 controlling communication between the inlet, outlet and exhaust ports. A relay
valve, such as the R-12 manufactured by AlliedSignal Truck Brake Systems
Company of Elyria Ohio, is an air operated graduating, directional control valve

of high capacity and fast response. Upon receipt of signal pressure from a service

25 brake valve, which actuates a relay valve piston, the R-12 relay valve will
graduate, hold and release air pressure from the brake chamber to which it is
connected. Relay valves are especially needed where large volumes of air are
required or long service lines cause the capacity of the brake valve to be exceeded.
10 One problem associated with any air actuated system is that moisture and

other contaminants which are contained within the compressed air condense and

accumulate 1n the system and must be periodically removed for proper operation

of the system. Automatic drain valves for periodically draining moisture

condensation and other contaminants trom compressed air systems are well know
35




CA 02286215 1999-10-08

WO 98/46464 PCT/US98/06166

10

15

20

25

30

35

in the prior art. U.S. Patent Numbers 3,845,778: 4,928,724 and 5.435.422 are
exemplary of prior art automatic drain valves for removing moisture and
contaminants from air pressure reservoirs. U.S. Patent 4,069.745 discloses a

moisture ejector for automatically exhausting accumulated moisture from an air

brake actuating chamber.

Summary of the Invention

The present invention 1s used in an improved relay valve of a pneumatic
braking system to automatically drain liquids such as water or alcohol that build
up on the top of the relay valve control piston. The automatic drain utilizes a hole
or passage through the relay piston which allows moisture and other contaminates
to drain through the piston to an exhaust port when a control signal is not being
applied to the relay valve.

The improved relay valve in addition to the passage which extends
through the piston member to the exhaust port for draining contaminants which
build up on the top of the relay control piston includes a partially flexible
diaphragm element for sealing communication to the passage when a pneumatic
signal is applied to the control port. When an appiication of the relay vaive 1s
made, the signal air enters the control port and leaks through the drain hole until a
differential develops across the diaphragm valve element which then deflects to
seal against a tapered bore leading to the drain hole, allowing the relay control
piston to operate normally. The diaphragm element has two flats formed on its
outer perimeter which prevent the diaphragm from sealing against the tapered
bore prematurely. The diaphragm element also serves as a spring element to
return to its raised position so the drain valve passage is open when a pneumatic
signal is not applied to the control port. The diaphragm element includes a
cylindrical protrusion from its center which keeps the diaphragm check valve
portion in the proper orientation and location and also serves as a stop to prevent

the flexible diaphragm portion from undue stress and premature failure. The

2
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drain hole is sized such that even if the diaphragm element is missing reasonable

operation of the relay valve will still occur.

Brief Description of Drawings

For a better understanding of the invention reference may be had to the
preferred embodiment exemplary of the invention shown in the accompanying
drawings in which:

FIG. 1 1s an illustration of a pneumatic relay piston valve having an
automatic valve drain according to the present invention;

FIG. 2 1s a side view of the diaphragm element used in the automatic valve
drain; and,

FIG. 3 1s a top view of the diaphragm element shown in Figure 2.

Detailed Description of the Preferred Embodiments

Refernng now to the drawings and FIG. 1 in particular there is shown an
improved pneumatic relay valve 10 which includes an automatic drain in
accordance with the present invention. This improved relay valve 10 is
particularly suitable for use with pneumatic braking systems used on heavy
vehicles. Relay valves are used on long wheel base heavy vehicles to apply and
release rear axle and service or parking brakes. The relay valve is used to balance
the time of brake application on heavy duty vehicles. Upon receipt of a brake
control signal from a service brake valve, the relay valve will graduate, hold and
release air pressure from a brake chambers to which it is connected. Relay valves
are especially needed where large volumes of compressed air are required or long
service lines cause the capacity of the brake valve to be exceeded. The improved
relay valve 10 includes a housing 12 within which is slidably mounted in a bore a
relay control piston 14. The automatic valve drain of the present invention is
formed by the cooperation of a diaphragm element 30 and a passage or drain hole

40 through the middle of relay piston 14.
3
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Relay valve 10 includes an tnlet or supply port 16, an outlet or _elivery
port 13, an exhaust port 20 and a control port 17. Piston 14 is biased upward to
the position as shown in Fig. 1 by the exhaust air pressure at delivery port 18
when the pneumatic control signal is removed from control port 17. Piston 14 is
maintained in the up position shown in Fig. 1 by the friction between an O-ring 13
and the bore in housing 12. Piston 14 includes a ribbed extension 15 which i3
slidably received within a hollow valve spool 22. Valve spool 22 is spring biased
upward to the position as shown in Fig. 1. Valve spool 22 is hollow which
permits commumcation there through to the exhaust port 20. A conventional
resilient member 21 closes the exhaust port but permits pressunized fluids to

exhaust out of the port 20 while preventing environmental contaminants from

entering the exhaust port 20.

The combination inlet/exhaust valve spool 22 is slidably mounted in a
bore connected to exhaust port 20. A spring urges spool 22 upward urging a
sealing surface 26 into sealing engagement with a circumferentially extending
inlet valve seat 24. The relay piston 14 carries a circumferentially extending
exhaust valve seat 28 which is brought into sealing engagement with the sealing
surface 26 when communication between the outlet or delivery port 18 1s to be
shut off from the exhaust port 20.

In operation the various components of relay valve 10 are illustrated in
Fig. 1 in the position they assume when pressure at the control port 17 1s vented
and the brakes are released. In this condition delivery port 18 1is in free
communication with exhaust port 20. When a brake application 1is effected, a
pressure signal is transmitted through control port 17 into a volume above relay
piston 14 where it acts against relay piston 14 urging it downward causing seat 28
to engage sealing surface 26 cutting off communication between delivery port 18
and exhaust port 20. Further downward movement of piston 14 urges valve spool
22 downward causing fluid pressure to communicate from supply port 16 to

delivery port 18 to effect a brake application.
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When the vehicle operator releases the brakes, the pressure at control port

17 1s vented. Accordingly the pressure level at the delivery port 13 urges piston

14 upward permitting the sealing surface 26 of spool member 22 to reengage the

Inlet valve seat 24, thereby closing off communication from the supply port 16 to

: the delivery port 18. The exhaust valve seat 28 carried by piston 14 is then lifted

off the sealing surface 26 permitting high pressure at the delivery port 18 to
exhaust to atmosphere through the exhaust port 20.

According to the present invention a drain hole 40 is provided through the

relay piston 14 to the exhaust port 20 to expel contaminates which may

L0 accumulate above piston 14. In a relay valve 10, without the automatic drain

feature of the present invention, the top of the piston 14 is one element of a

pressure tight vanable size cavity. The pressurized air introduced into that cavity

through the control port 17 acts on the top surface of the relay piston 14 to

15

generate the force needed to operate the relay valve 10. Contamination may enter

the cavity through the control line and port 17 and because this path, without a

dramn hole 40, is a dead end the contaminates tend to collect and remain in the

cavity.

20 When there 1s no brake application the rubber check valve or diaphragm
element 30 allows fluids to drain from the top of the relay piston 14 down through
the hole 40 1n the relay piston 14 and out of the relay valve exhaust port 20 to
atmosphere. A very light brake application causes the check valve, formed by

-5 diaphragm element 30 and a tapered bore 44 leading to passage 40, to seal off the
fluid drain path through passage 40 and prevent air leakage so the relay valve 10
will function normally.

The automatic valve drain 10 according to the present invention uses the

30 hole 40 through piston 14 for allowing contamination to drain to the exhaust port

20. When an application of the relay valve is made, the control signal air enters

the control port 17 and leaks through the drain hole 40 until a differential

develops across the diaphragm valve element 30 which then deflects and seals

- drain hole 40. allowing the relay valve 10 to operate normally. The diaphragm
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element 30, as shown in Figs. 2 and 3, has two flat areas 34 which prevent the
diaphragm from sealing prematurely. Many different cut out shapes, including a
simple hole through the upper resilient portion 32 could serve the same function
as flat areas 34. The upper resilient portion 32 of diaphragm element 30 also
serves as a spring to return the drain valve to the open position. A cylindrcal
protrusion 36 which extends downward from the center of the upper resilient
portion 32 keeps the diaphragm element 30 in the proper onentation and location
and also serves as a stop to prevent the diaphragm element 30 from over-
deflecting, over stressing and premature failure.

The diaphragm element 30 is held in place by a press-in retaining rning 42.
Many different methods of retention are possible as long as they allow
contamination to flow to the drain hole 40. The chosen retainer nng 42, which is
force fitted in the passage above the diaphragm element 30, allows the diaphragm
element 30 to be removed through the opening in retainer nng 42 and replaced
without removing the retaining ring 42 itself. The drain hole 40 is sized such that
even if the diaphragm element 30 is missing reasonable operation of relay valve

10 wall st1ll occur.
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Claims:
l. A relay valve comprising:
an inlet port;
5 an outlet port;
an exhaust port;

a control port;

a piston member controlling communication between said inlet port, said

1o outlet port, and said exhaust port and in response to a pneumatic signal applied to
said control port to move between a first position wherein said outlet port is in

free communication with said exhaust port and a second position wherein said

inlet port 1s in free communication with said outlet port;

a passage extending through said piston member to said exhaust port for

+ draiming liquids which build up on the top of said piston member; and,
a check valve for sealing said passage when a pneumatic signal is applied
to said control port.
2. A relay valve as claimed in claim 1 wherein said check valve comprises a
20

flexible diaphragm member, supported in a tapered bore of said piston above said
passage, which flexes when a signal is applied to said control port to securely
engage the tapered bore and shut off communication through said passage.
3. A relay valve as claimed in claim 2 wherein said flexible diaphragm
25> member comprises a bottom portion supported by a larger diameter top portion
and said larger diameter top portion has some matenal removed to prevent said
flexible diaphragm member from prematurely engaging the tapered bore and
shutting off communication through said passage.
30 4. A valve comprising:
a supply port;
a delivery port;

a control port;

35
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a piston controlling communication between said supply port and said
delivery port in response to a pneumatic signal applied to said control port and
including a passage which extends through said ptston to provide a path for
expelling to atmosphere contaminants which may collect on the top of said piston.
J. A valve as claimed in claim 4 including a check valve means for cutting
off communication through said passage when a pneumatic signal is applied to
said control port.

6. A valve as claimed in claim 5 wherein said check valve means comprises:

a flexible diaphragm element disposed in a tapered bore leading to said
passage; and,

a cylindrical protrusion extending from said flexible diaphragm element
toward said passage to keep said flexible diaphragm element properly aligned.

7. A valve as claimed in claim 6 further compnsing:

a retainer for preventing said flexible diaphragm element from moving out
of said tapered bore; and,

part of said flexible diaphragm element is removed to prevent said check
valve means from prematurely sealing.

8. A valve as claimed in claim 6 further comprnises:

a retainer for preventing said flexible diaphragm element from moving out
of said tapered bore; and,

said flexible diaphragm element includes a larger diameter portion from
which some material on the outer diameter penimeter 1s removed to define at least
one flat surface to prevent said check valve means from prematurely sealing.

9. A relay valve compnsing;:

an inlet port;

an outlet port;

an exhaust port,

a control port,

a piston member controlling communication between said inlet port, said

outlet port, and said exhaust port and being responsive to a pneumatic signal
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applied to said control port to move between a first position wherein said outlet

port 1s 1n free communication with said exhaust port and a second position
wherein said inlet port is in free communication with said outlet port;

a passage extending through said piston member to said exhaust port for
draining contaminants which may build up on the top of said piston member;

a tapered bore in the top of said piston member leading to said passage;

a flexible generally circular diaphragm element disposed in said tapered
bore for engaging and sealing against said tapered bore when a pneumatic signal
is applied to said control port.

10. A relay valve as claimed in claim 9 compnsing a retainer for keeping said
diaphragm element in said tapered bore and wherein portions of the outer

perimeter of said diaphragm are removed to prevent said diaphragm from

premature sealing.
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