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Abstract of the Disclosure

A compressed air supply sysfem includes a compressor and an air dryer
connected to receive compreséed air from the compressor. The dryer includes a
desiccant bed through which the compressed air flows to provide dry
compressed air, and a blow-through valve operable to connect the desiccant bed
to atmosphere. Secondary and primary reservairs located remotely from the
dryer are connected to receive dry compressed air from the dryer. Control
components integral with the dryer are provided for controlling a charging
operation by controlling air flow from the compressor through the dryer for
charging the primary and secondary reservoirs with dry compressed air. The
control components also control a purging operation by controlling air flow from
the secondary reservoir through the dryer desiccant bed and through the blow-
through valve to atmosphere in order to purge the dryer, while maintaining an

initial air pressure within the primary reservaoir.
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COMPRESSED AIR SUPPLY SYSTEM

Field of the Invention
The present invenfion relaﬁés generally to an improved compressed air
supply system panicﬁlarly suited for use in heavy vehicles suéh as trucks, and
more particularly to such a system which incorporates an air d'ryer with integrated

blow-through capabilities.

Background of the Invention

Compressed air systems incorporating air dryers have been used to
supply air in heavy vehicle air brake systems for many years. The advantages
of clean arid dry air in air brake systems has long been recognized, as
moisture entrained in the air brake system may during cold weather operation
cause the components of tl:é air brake system to freeze, thus rfendering ‘lhe

system inoperable. “These prior art air dryers normally include addesiccanf.

“material through which the compressed air flows. When the vehicle air

compressor has cha rged the yehic‘le air reservoirs to-a sufficient ,préssure level,
the.,\ COMpressor is unloéded so that the compressor no longer (ibr:npresses air.
Whén the compressor is unloaded, a signal is transmitted to a purge valve
which causes stored éompressed air to backflow through thedeéié&ant ata
controllgd rate to regenerate the desiccant. The air used to regenerate the

desiccant can be either from compressed air stored in an integral purge volume

within the air dryer or from compressed air stored in a separate reservoir.
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Most prior art compressed air systems for heavy vehicle air brake
applications use atleast three reservoirs. A typical prior art system 110, as
shown in Figure 1,7includes a compressor 112 which feeds compréssed airto
the air dryer 114 which after flowing through the desiccant bed is fed to a
remote supply reservoir 116. The supply reservoir 116 is connected to feed
compressed air to a primary reservoir 118, a secondary reservoir 120 and
sometimes to an auxiliary reservoir 122. The primary 118, secondarvyi120
and/or auxiliary 122 reservoirs feed pneumatic circuits 124 which can control
the air brake system of the vehicle. For protection from loss of air pressure the
primary 118, secondary 120 and auxiliary 122 reservoirs each include a check
valve 126, 128, 130 in their pneumatic connections to the supply reservoir 116.

The check valve 130 of the auxiliary reservoir 122 may also include a pressure

protection valve and the supply reservoir 116 may include a safety valve 132

s as to avoid overpressure situations. A pneumatic control line 134 extends

from the supply reservoir 116 té an air pressure governor 136 which controls
loading and unloading of the air compressor 112 and recharging of the air dryer

114.

This typical prior art design, however, suffers from a number of
disadvantages. The system is complex, having four reservoirs, a separate
governor, an air dryer, a safety valve, three check valves (one of which also V
includes a pressure protection valve), and a control line. As such, not only is
the system relatively costly to construct initially, but it is relatively costly and

time-consuming to maintain. Moreover, the complex system is prone to failure
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because of the number of componénts which may malfunction. A simplified

design would be far more desirable.

Attempts have been made to obviate at least some of the
disadvantages of the prior art systems discussed above. U.S. Pgtent No.
6,074,462 (“the ‘462 patent”) represents one such attempt. The ‘462 patent
discloses an air dryer and reservoir system 210 (shown in Figure 2) for
providing compressed air from an air compressor 212 on a heavy motor vehicle
which includes an air dryer 214 connected to receive compressed air from the
air compressor 212 and a secondary reservoir 216, including an integral purge
volume, for storing compressed air which passes through the air dryer 214,
with the air dryer 214 and the secondary reservoir 216 being securely attached
to a housing to form an integral air dryer reservoir module. A primary reservoir
218 for storing compressed air from the air dryer 214 is located remotely from
the air dryer reservoir moedule. The air dryer 214 has integrated therewith a
governor which controls loading and unloading of the air compressor 212. Also
integrated with air dryer 214 are two bressure protection valves, one for each
of primary reservoir 218 and secondary reservoir 216, which allow for the
simultaneous purging of the air dryer 214 using both primary'reservoir 218 and

secondary reservoir 216.

While the system disclosed in the ‘462 patent obviates some of the
déficiencies of the prior art system shown in Figure 1 by providing a system

which is simplified in some respects, it suffers from disadvantages of its own.
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Integrating the pressure protection valves assqciated with bdm&y reservoir 218 and
secondary reservoir 216 with the air dryer 214 unnecessarily complicates air dryer 214
and makes servicing and/or replacement of the pressure protection valves more difficult.
Moreover, providing both primary reservoir 218 and secondary reservoir 216 with
pressure protection valves (whether they be integrated with air dryer 214 or not) such
that both reservoirs 218, 216 are used to purge the system complicates the system, and

disadvantageously dictates that both reservoirs lose pressure during a purge operation.

What is desired, therefore, is a compressed air supply system which is snitable for use in
heavy vehicles such as trucks, which is less complex than known systems, which is less
costly to construct initially and less costly and time-consuming to maintain relative to
known systems, which is less prone to failure relative to known systems, which allows
for simplified servicing and/or replacement of various system components, including
pressure protection valves, and which allows at least one reservoir to maintain its initial

pressure during a purge operation.

Any discussion of the prior art throughout the specification should in no way be
considered as an admission that such prior art is widely known or forms part of common

general knowledge in the field.

Summary of the Invention

Accordingly, it is an object of the present invention to provide an improved compressed

air supply system.

Embodiments of the invention include a compressed air supply system having the above

characteristics and which is less complex than known systems.
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Further, embodiments of the invention include a compressed air supply system having
the above characteristics and which is less costly to construct initially and less costly and

time-consuming to maintain relative to known systems.

Further, embodiments of the invention include a compressed air supply system having

the above characteristics and which is less prone to failure relative to known systems.

Further, embodiments of the invention include a compressed air supply system having

the above characteristics and which allows for simplified servicing and/or replacement

of various system components, including pressure protéction valves.

Further, embodiments of the invention include a compressed air supply system having
the above characteristics and which allows at least one reservoir to maintain its initial

pressure during a purge operation.

In one

-9-
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embodiment, the system includes a compressor for supplying compressed air
and an air dryer connected to receive compressed air from the air compressor.
The air dryer includes a desiccant bed through which the compressed air flows to
provide dry compressed air, and a blow-through valve operable to connect the
desiccant bea to atmosphere. A secondary reservoir located remotely from the
air dryer is connected to receive dry compressed air from the air dryer, and a
primary reservoir located remotely from the ai} dryer is connected to receive dry
compressed air from the air dryer. Control components integral with the air dryer
are provided for controlling a charging operation by controlling air flow from the
air compressor through the air dryer for charging the primary reservoir and the
secondary reservoir with dry compressed air. The control components also
control a purging operation by controlling air flow from the secondary reservoir
through the air dr‘yer desiccant bed and through the blow-through valve to
atmosphere in order to purge the air dryer, while maintaining an initial air

pressure within the primary reservoir,

'In some embodiments, a one-way check valve is connected between
the air dryer and the primary reservoir in order to prevent a loss of pressure‘
within the primary reservoir during the purging operation. In certain of these
embodiments, the one-way check valve is located remotely from the air dryer. In
certain of these embodiments, the one-way check valve is mounfed on the

primary reservoir.
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In some embodiments, a pressure protection valve is connected
between the airAdryer and the secondary reservoir in order' to prevent a loss of
pressure within thesecondary reservoir during the charging operation, and to
allow for a loss of pressure within the secondary reservoir during the >purging ‘
operation. In certain of these embodiments, the pressure protection valve is
located remotely from the air dryer. In certain of these embodiments, the

pressure protection valve is mounted on the secondary reservoir.

In some embodiments, the control components comprise a governor,

the governor being integral with the air dryer.

In another embodiment of the present invention, the system includes a
compressor for supplying compressed air and an air dryer connected to receive
compresséd air from the air compressor. The air dryer includes a desiccant bed
through which the compressed air flows to provide dry compressed air, and a .
blow-through valve operable to connect the desicc-ant bed to atmosphere. A
secondary reservoir is connected to receive dry compressed air from the air
dryer, and a primary reservoir is connected to receive dry compressed air from
the air dryer. Control components are provided for controlling a charging
operation by controlling air flow from the air compressor through the air dryer for
charging the primary reservoir and the secondary reservoir with dry compressed
air. The control components also control a purging operation by controlling air
flow from the secondary reservoir through the air dvryer desiccant bed and

through the blow-through valve to atmosphere in order to purge the air dryer. A
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one-way check valve is connected between the air dryer and the primary reservoir in
order to prevent a loss of pressure within the primary reservoir during the purging
operation. A pressure protection valve is connected between the air dryer and the
secondary reservoir in order to prevent a loss of pressure within the secondary reservoir

5 during the charging operation, and to allow for a loss of pressure within the secondary
reservoir during the purging operation.

In some embodiments, the primary reservoir and the secondary reservoir are located
remotely from the air dryer. In some embodiments, the one-way check valve is located
remotely from the air dryer. In ccrtéin of these embodiments, the one-way check valve
10  is mounted on the primary reservoir. In some embodiments, the pressure protection
valve is located remotely from the air dryer. In certain of these embodiments, the

pressure protection valve is mounted on the secondary reservoir.

In some embodiments, the control components are integral with the air dryer. In some
embodiments, the control components comprise a governor, the governor being integral

15  with the air dryer.

The invention and its particular features and advantages will become more apparent
from the following detailed description of the preferred embodiments considered with

reference to the accompanying drawings.
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Brief Description of the Drawings

Figure 1 is a schematic diagram illustrating a typical traditional prior art

compressed air system for heavy vehicle air brake applications;

Figure 2 is a schematic diagram illustrating another prior art
compressed air system for heavy vehicle air brake applications which obviates
some of the disadvantages of the system illustrated in Figure 1, but which

suffers from a number of disadvantages of its own; and

Figure 3 is a schematic diagram illustrating a compressed air supply

system in accordance with one embodiment of the preéent invention.

Detailed Description of an Embodiment of the invention

Referring now to Figure 3, a compressed air supply system 10 in
accordance with ohé embodiment of the present invention is shown.
Compressed air supply system 10 is particularly suited for use in heavy vehicles
such as trucks, and more particularly for use in connection with the braking
systems thereof. Compressed air supply system 10 includes a compressor 12
for supplying compressed air and an air dryer 14 connected to receive

compressed air from the air compressor 12.

Air compressor 12 is of known design and operates to supply
compressed air in accordance with control signals indicative of whether a

loaded state or an unloaded state is desired. Because such types of air
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compressors are well known, a detailed description thereof is not provided

herein.

Air dryer 14 is of the type whichb includes a desiccant bed through
which the compressed air flows to provide dry compressed air. As is known,
desiccant bed may also provide a cleaning function to remove various
contaminants from the compressed air. As such air dryers with desiccant beds
are well known, a more detailed description of the design and operation of the
desiccant bed is not provided herein. Air dryer 14 also includes a blow-through
valve 16 operable to connect the desiccant bed to atmosphere in responselto

control signals as more fully described below.

A secondary reservoir 18 and a primary reservoir 20 are connected to
receive dry compressed air from air dryer 14. -Both secondary reservoir 18 and
primary reservoir 20 are located remotely from air dryer 14. What is meant by
“located remotely” is that secondary reservoir 18 and primary reservoir 20 are
separated from air dryer 14 by some space (i.e., neither secondary reservoir 18

nor primary reservoir 20 are integral with or directly connected to air dryer 14).

Control components 22 integral with air dryer 14 are provided for
controlling a charging operation by controlling air flow from air compressor 12
through air dryer 14 for charging primary reservoir 20 and secondary reservoir

18 with dry compressed air. Control components 22 also control a purging

“14-




10

15

20

11 -

operation by controlling air flow from secondary resen)oir 18 through air dryer
14 desiccant bed and through blow-through valve 16 to atmosphere in order to
purge air dryer 14, while maintaining an initial air pressure within primary
reservoir 20. Preferably, control components 22 comprise a governor, the

governor being integral with air dryer 14,

A one—Way check valve 24 is connected between air dryer 14 and
primary reservoir 20 in order to prevent a loss of pressure within primary
reservoir 20 during the purging operation. Preferably, one-way check valve 24
is located remotely from air dryer 14, and most preferably one-way check valve

24 is mounted on primary reservoir 20.

A pressure protection valve 26 is connected between air dryer 14 and
secondary reservoir 18 in order to prevent a loss of pressure within secondary
reservoir 18 during the charging operation, and to allow for a loss of preééure
within secondary reservoir 18 during the purging operation. Pressure protection
valve 26 may be used to feed pneumatic circuits 28 which can control the air
brake system of the vehicle, among other vehicle systems. Preferably, pressure
protection valve 26 is located remotely from air dryer 14, and most preferably,

pressure protection valve 26 is mounted on secondary reservoir 18.

Thus, as can best be seen by comparing Figure 3 with Figure 1, while
the prior art system 110 shown in Figure 1 includes numerous components,

including four reservoirs, a separate governor, an air dryer, a safety valve, three

-15-
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check valves (one.of which also includes a pressure protection valve), and a
control line, the system 10 of the present inventién, shown in Figure 3, is much
simplified, either integrating or dispensing with many of the components of
known system 110 shown in Figure 1. As such, not only is the system 10 in
accordance with the present invention less costly to construct initially, but it is
also less costly and time-consuming to maintain, as compared with the known
system 110 shown in Figure 1. Moreover, the simplified system 10 in
accordance with the present invention is less prone to failure as compared to the
known system 110 shown in Figure 1 because of the smaller number of

components which may malfunction.

Moreover, as can best be seen by comparing Figure 3 with Figure 2,
while the prior art system 210 shown in Figure 2 obviates some of the
deficiencies of the prior art system 110 shown in Figure 1 by providing a system
210 which is simplified in some respects, the system 210 is disadvaﬁtageously
more complicated that the system 10 in accordance with the present invention in
other respects. More specifically, integrating the pressure protection valves
associated with primary reservoir 218 ahd secondary reservoir 216 with the air
dryer 214 unnecessarily complicates air dryer 214 and makes servicing and/or
replacement of the pressure protection valves more difficult. Moreover, providing
both primary reservoir 218 and secondéry reservoir 216 with pressure protection
\)alves (whether they be integrated with air dryer 214 or not) such that both

reservoirs 218, 216 are used to purge the system complicates the system, and

-16-
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disadvantageously dictates that both reservoirs lose pressure during a purge operation.

The present invention, therefore, provides a compressed air supply system which is
suitable for use in heavy vehicles such as trﬁcks, which is less complex than known
systems, which is less costly to construct initially and less costly and time-consuming to
maintain relative to known systems, which is less prone to failureb relative to known
systems, which allows for simplified servicing and/or replacement of various sysfem
components, including pressure protection valves, and which allows at least one

reservoir to maintain its initial pressure during a purge operation.

Although the invention has been described with reference to a particular arrangement of
parts, features and the like, these are not intended to exhaust all possible arrangements or
features, and indeed many other modifications and variations will be ascertainable to

those of skill in the art.

Unless the context clearly requires otherwise, throughout the description and the claims,
the words ‘comprise’, ‘comprising’, and the like are to be construed in an inclusive sense
as opposed to an exclusive or exhaustive sense; that is to say, in the sense of “including,

but not limited to”.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

. A compressed air supply system for a heavy motor vehicle, said system

comprising:

a compressor for supplying compresseq air;

an air dryer connected to receive compressed air from said air
compressor, said air dryer comprising a desiccant bed through which the
compressed air flows to provide dry compressed air, and a blow-through valve
operable to connect the desiccant bed to atmosphere; A

a secondary reservoir locatéd remotely from said air dryer and connected
to receive dry compressed air from said air dryer;

a pn'mary reservoir located remotely from said air dryer and connected to
receive dry compressed air from said air dryer,

control components integral with said air dryer for controlling a charging
operation by controlling air flow from said air compressor through said air dryer
for charging said primary reservoir and said secondary reservoir with dry
compressed air; and, -

said control components also controlling a purging operation by controlling
air flow from said secondary reservoir through said air dryer desiccant bed and
through the blow-through valve to atmosphere in order to purge said air dryer,

while maintaining an initial air pressure within said primary reservoir.
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2. The system of Claim 1 further comprising a one-way check valve
connected between said air dryer and said primary reservoir in order to prevent a

loss of pressure within said primary reservoir during the purging operation.

3. The system of Claim 2 wherein said one-way check valve is located

remotely from said air dryer.

4. The system of Claim 3 wherein said one-way check valve is mounted on

said primary reservoir.

5. The system of Claim 1 further comprising a pressure protection valve
connected between said air dryer and said secondary reservoir in order to
prevent a loss of pressure within said secondary reservoir during the charging
operation, and to allow for a loss of pressure within said secondary reservoir

during the purging operation.

6. The system of Claim 5 wherein said preséure protection valve is located

remotely from said air dryer.

7. The system of Claim 6 wherein said pressure protection valve is mounted

on said secondary reservoir.

8. The system of Claim 1 wherein said control components comprise a

" governor, said governor being integral with said air dryer.
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9. A compressed air supply system for a heavy motor vehicle, said system
comprising:

a compressor for supplying compressed air;

an air dryer connected to receive compressed air from said air
compressor, said air dryer comprising a desiccant bed through which the
compressed air flows to provide dry compressed air, and a blow-through vaive
operable to connect the desiccant bed to atmosphere;

a secondary reservoir conhecied to receive dry compressed air from said
air dryer,

a primary reservoir connected to receive dry compressed air from said air
dryer; .

control components for controlling a charging operation by controlling air
fiow from said air compressor through said air dryer for charging said primary
reservoir and said secondary reservoir with dry compressed air;

said control components also controlling a purging operation by controlling
air flow from said secondary reservoir through said air dryer desiccant bed and
through the blow-through valve to atmosphere in order to purge said air dryer;

a one-way check valve connected between said air dryer and said primary
reservoir in order to prevent a loss of pressure within said primary reservoir
during the purging operation; and ‘

a pressure protection valve coﬁnected between said air dryer and said

secondary reservoir in order to prevent a loss of pressure within said secondary

-20-
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reservoir during the changing operation, and to allow for a loss of pressure within said

secondary reservoir during the purging operation.

10.  The system of Claim 9 wherein said primary reservoir and said secondary

reservoir are located remotely from said air dryer.

11." The system of Claim 9 wherein said one-way check valve is located remotely from

said air dryer.

12.  The system of Claim 11 wherein said one-way check valve is mounted on said

primary reservoir.

13.  The system of Claim 9 wherein said pressure protection valve is located remotely

from said air dryer.

14.  The system of Claim 13 wherein said pressure protection valve is mounted on said

secondary reservoir.

15.  The system of Claim 9 wherein said control components are integral with said air

dryer.

16.  The system of Claim 9 wherein said control components comprise a governor, said

governor being integral with said air dryer.

17. A compressed air supply system for a heavy vehicle substantially as hereinbefore
described with reference to Fig. 3 of the accompanying drawings.
DATED this 6™ Day July 2004

Shelston IP
Attorneys for: HALDEX BRAKE CORPORATION
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