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desiccant containing canisters when drying air and/or when regenerating the desiccant.
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Abstract

An air drying arrangement for a commercial vehicle is provided having two or more desiccant
canisters arranged in parallel on a single air dryer body. The arrangement may include an
coupling device that attaches to the body and allows the two or more desiccant containing

canisters to mount to the device. The arrangement may be configured to balance the flow of air to

each of the desiccant containing canisters when drying air and/or when regenerating the desiccant.



CA 02604447 2007-09-26

Air Drying Arrangement

Background of the Invention

[0001] Commercial vehicles may utilize an on-board compressed air system to supply
compressed air for operating air brakes, lift axles, air suspension, air powered accessories and
perform other functions. The compressed air often contains moisture that must be removed to
avoid the build-up of water in the air lines. Water in the air lines may cause problems, such as
freeze-up in cold conditions, that may lead to system failure. Known air drying systems dry the
compressed air by flowing it through a desiccant material to absorb the moisture. The desiccant
material may be housed in a spin-on cartridge or canister that attaches to an air dryer body or
manifold. Typical air dryers utilize one desiccant cartridge to dry the air. When the vehicle is
not demanding compressed air, the system will regenerate the desiccant by reverse flowing a

small percentage of the dried air back through the desiccant to absorb and discard some of the

moisture collected.

[0002] In some vehicle applications, however, such as vehicles with multiple lift axles, the
demand for compressed air, and thus air drying, may exceed the capacity of a known single
desiccant cartridge system. When the drying capacity of the system is exceeded, the air dryer

system becomes overwhelmed, which may result in moisture passing into the air brake system

and the desiccant breaking down

Summary

[0003] In an illustrated embodiment of an arrangement applying at least some of the principles
of the invention, an air drying arrangement for a commercial vehicle is disclosed. The
arrangement may include multiple desiccant containing canisters that are fluidly coupled, in
parallel, to a single air dryer body. Thus, the air drying arrangement may have improved air
drying ability as compared to known single desiccant cartridge air dryers. In one embodiment, a
pair of desiccant containing canisters are fluidly coupled to an air dryer body by a coupling

device, such as for example, one or more components such that both canisters are drying

compressed air in parallel.
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[0004] This application also discloses adapting an air dryer configured with a single desiccant

containing canister and which has a first air drying capacity, to an air drying arrangement
configured with multiple desiccant containing canisters and which has a second air drying
capacity that is greater than the first air drying capacity. In one embodiment, at least two
desiccant containing canisters are fluidly coupled to an air dryer body by a coupling device. In
one embodiment, the coupling device include an adapter that mounts to the air dryer body and a
manifold that mounts to the adapter. The at least two desiccant containing canisters may mount

to the manifold such that compressed air may flow through the canisters in parallel.

[0005] This application also discloses balancing the purge flow between multiple desiccant
containing canisters arranged in parallel. In one embodiment, the air drying arrangement
includes a chamber configured such that air exiting the chamber flows in substantially equal
amounts to each of a plurality of desiccant containing canisters. In another embodiment, two or
more coupling components, that cooperatively define the chamber, mount between the air dryer

body and the multiple desiccant containing canisters.

[0006] Further advantages and benefits will become apparent to those skilled in the art after
considering the following description and appended claims in conjunction with the

accompanying drawings.

Brief Description of the Drawings

[0007] In the accompanying drawings, which are incorporated in and constitute a part of the
specification, embodiments of the invention are illustrated, which, together with a general
description of the invention given above, and the detailed description given below, serve to

exemplify embodiments of the invention.

[0008] FIG. 1 is a schematic illustration of an exemplary embodiment of an air drying

arrangement applying principles of the invention,;

[0009] FIG. 2 is a cross-sectional view of an exemplary embodiment of the air drying

arrangement of FIG. 1;

[0010] FIG. 3 is a perspective view of an exemplary embodiment of a first component of the air

drying arrangement of F1G. 1;

[0011] FIG. 4 is sectioned perspective view of the first component of FIG. 3
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[0012] FIG. 5 is cross-sectional view of the first component of FIG. 3;

[0013] FIG. 6 is a perspective view of an exemplary embodiment of a second component of the

air drying arrangement of FIG. 1; and

[0014] FIG. 7 is sectioned perspective view of the second component of FIG. 6; and

[0015] FIG. 8 is a cross-sectional view of the second component of FIG. 6.

Detailed Description

[0016] The present application is directed broadly to an air drying arrangement for a commercial
vehicle. The arrangement may provide increased air drying capacity as compared to known
single desiccant cartridge air dryers. In one embodiment, the air drying arrangement may
include two or more desiccant cartridges fluidly coupled in parallel to a single atr dryer body.
The arrangement may include a coupling device that allows the two or more desiccant cartridges
to fluidly communicate with the air dryer body. The coupling device, therefore, may be used to
convert a single desiccant cartridge air dryer to an air drying arrangement having multiple
desiccant canisters arranged in parallel. The adapted arrangement may also be configured to

balance the flow of purge air through the desiccant canisters when regenerating the desiccant to

improve the air drying capability of the arrangement.

[0017] This air drying arrangement may have certain advantages as compared to other known
approaches to increasing the air drying capacity of a vehicle compressed air system. for
example, simply adding a second air dryer assembly to the vehicle may not be desirable due to
space constraints in mounting the second air dryer. Furthermore, using a continuous drying
system, which typically uses two desiccant cartridges where one cartridge is regenerating while
the other cartridge is drying air, requires additional components and added complexity, such as

requiring a control system to switch the cartridges between drying and regenerating.

[0018] While the exemplary embodiments described herein are presented in the context of an air
drying arrangement having a pair of desiccant containing canisters attached, in parallel, to an air

dryer body by a coupling device including an adapter component and a manifold component,
those skilled in the art will readily appreciate that the present invention may be configured n

other ways. For example, the air drying arrangement may include more than two desiccant
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cartridges. Further, the coupling device may be a single component or two or more components

utilized to fluidly couple the desiccant containing canisters and air dryer body.

[0019] While various inventive aspects, concepts and features of the inventions may be
described and illustrated herein as embodied in combination in the exemplary embodiments,
these various aspects, concepts and features may be used in many alternative embodiments,
either individually or in various combinations and sub-combinations thereof. Unless expressly
excluded herein all such combinations and sub-combinations are intended to be within the scope
of the present inventions. Still further, while various alternative embodiments as to the various
aspects, concepts and features of the inventions--such as alternative materials, structures,
configurations, methods, circuits, devices and components, software, hardware, control logic,
alternatives as to form, fit and function, and so on--may be described herein, such descriptions
are not intended to be a complete or exhaustive list of available alternative embodiments,
whether presently known or later developed. Those skilled in the art may readily adopt one or
more of the inventive aspects, concepts or features into additional embodiments and uses within
the scope of the present inventions even if such embodiments are not expressly disclosed herein.
Additionally, even though some features, concepts or aspects of the inventions may be described
herein as being a preferred arrangement or method, such description is not intended to suggest
that such feature is required or necessary unless expressly so stated. Still further, exemplary or
representative values and ranges may be included to assist in understanding the present
disclosure, however, such values and ranges are not to be construed in a limiting sense and are
intended to be critical values or ranges only if so expressly stated. Moreover, while various
aspects, features and concepts may be expressly identified herein as being inventive or forming
part of an invention, such identification is not intended to be exclusive, but rather there may be
inventive aspects, concepts and features that are fully described herein without being expressly
identified as such or as part of a specific invention, the inventions instead being set forth in the
appended claims. Descriptions of exemplary methods or processes are not limited to inclusion of

all steps as being required in all cases, nor is the order that the steps are presented to be construed

as required or necessary unless expressly so stated.

[0020] The terms upper, lower, top, bottom, upward, and downward, when used in this

application, are merely references used for convenience of explanation and form no structural or

use limitation or reference for the invention.
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[0021] Figure 1 schematically illustrates an example an air drying arrangement 10 that may
include an air dryer body 12, having a pair of desiccant containing canisters or cartridges 14
fluidly coupled to it by a coupling device 13. The coupling device 13 may include one or more
coupling components, such as for example, a manifold and an adapter. The coupling device 13
may be designed to allow fluid communication between the desiccant cartridges 14 and the body
12. In known, single desiccant cartridge air dryers, a desiccant cartridge is threadably attached to
an air dryer body. In the illustrated embodiment, the coupling device 13 may attach between the
air dryer body 12 and the desiccant cartridges 14. The air dryer body 12 may be a known, single

desiccant cartridge air dryer body or may be a modified or newly developed body.

[0022] One or more purge volumes 16 may be in fluid communication the desiccant cartridges
14. The purge volumes may include one purge volume or multiple purge volumes. The purge
volumes may be arranged in series or parallel and may fluidly communicate with the air dryer
body 12 and/or the coupling device 13 through one or more flow passages. In Figure 1, a first
purge volume is illustrated as connecting to the air dryer body 12 and a second purge volume 1s
illustrated as connecting to the coupling device 13. Other configurations, however, are possible.

For example, both purge volumes may be connected to the body 12 or both purge volumes may

connect to the coupling device 13.

[0023] The arrangement 10 may operate in a drying phase and a regenerating phase. In the
drying phase, supply air may flow from the body 12 into each desiccant containing canister 14 in
parallel to remove moisture from the air. The drier air may flow from the canisters 14 back into
the body which may distribute the dried air as needed, such as for example to operate a system.
A portion of the dried air may also sent to a reservoir to be stored as purge air during the drying

phase.

[0024] In the regenerating phase, the purge air may flow into the body 12 and/or coupling device
13 and into each of the desiccant containing canisters 14, in parallel and in a reverse direction, to

remove some of the moisture the desiccant removed during the drying phase. The purge air and

moisture may then be discarded, typically vented to atmosphere.

[0025] Figure 2 illustrates an exemplary embodiment of the air drying arrangement 20. The
arrangement 20 may include an air dryer body 22, a coupling device 24, and two desiccant

containing canisters 26. The coupling device 24 may include a first coupling component 28 and
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a second coupling component 30 for connecting and placing the air dryer body 22 and the

desiccant containing canisters 26 in fluid communication with each other.

[0026] Desiccant containing canisters for use in air drying arrangements are known in the art;
therefore, the construction and operation of the canisters are not discussed 1in detail in this
disclosure. Generally, known canisters may mount to an air dryer body so that compressed air
may flow through the desiccant in the canisters to remove moisture from the air. Dry air may
also be reverse flowed through the desiccant to remove some of the moisture captured. The

present invention may utilize known or newly developed desiccant containing canisters.

[0027] Figures 3-5 illustrate an example of the first coupling component 28. In the depicted
embodiment, the first coupling component 28 is realized as an adapter for attaching the air dryer
body 22. The adapter 28 may be generally cylindrical having a bottom portion 40 and a top
portion 42 centered on an axis 44 (see Figure 5). The bottom portion 40 may include an outer lip
46 and an inner lip 48 connected by a groove 50 for receiving a sealing element 52 (see Figure
2), such as for example, an o-ring. The bottom portion 40 may also include a first recessed area
54 and a second recessed area 56. The first recessed area 54 being radially outward of the
second recessed area 56. The second recessed area 56 may include female threads 60 along an

inner surface for threadably engaging the threaded extension 32 of the air dryer body 22 (Fig. 2).

[0028] The top portion 42 of the adapter 28 may include an outer lip 62 and an inner lip 64
separated by a groove 66 for receiving a sealing member 52, such as for example an o-ring. The
top portion 42 may also include a third recessed portion 68 radially separating the inner lip 64
from an axially extending center portion 70. The axially extending center portion 70 may

include a generally cylindrical axially extending side surface 72.

[0029] The side surface 72 may include a radially extending groove 74 for receiving a seal
member 52 (Fig. 2). The top portion 42 may also include an axially extending stem 76
connected to the side surface 72 by a radially extending surface 78. The stem 76 may include

male threads 80 and a radial shoulder §2.

[0030] The adapter 28 may also include one or more flow passages for communicating air
through the arrangement 20. In the illustrated embodiment, the adapter 28 may include a first
and second pair 84, 86 of flow passages. The first pair of flow passages 84 may extend from the

first recessed area 54 through the adapter 28 to the third recessed area 68. The first pair of flow
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passages 84 may, though not necessarily, be circumferentially spaced about 180 degrees apart,

each passage a substantially equal distance radially from the axis 44. The second pair of flow
passages 86 may extend from the second recessed area 56 through the adapter 28 to the radially
extending surface 78 of the axially extending center portion 70. The second pair of flow
passages 86 may, but not necessarily, be circumferentially spaced 180 degrees apart, each

passage a substantially equal distance radially from the axis 44.

[0031] Figures 6-8 illustrate an example of the second coupling component 30. In the depicted
embodiment, the second coupling component 30 is realized as a manifold for attaching to the
adapter 28 and for mounting the plurality of desiccant containing canisters 26. The manifold 30
may include a bottom portion 90, a top portion 92, and two generally parallel side surfaces 94.
The manifold 30 may include a bore 96 extending from the bottom portion 90 to the top portion
92 and centered on an axis 98. The bottom portion 90 may include a first radially extending,
generally planar surface 100 connected to a second radially extending, generally planar surface
102 by a first axially extending surface 104. The second radially extending, generally planar
surface 102 may be connected to a third radially extending, generally planar surface 108 by a
second axially extending surface 110. The bottom portion 90 may also include a first and second

counter bore 112, 114 circumscribing the bore 96.

[0032] The top portion 92 of the manifold 30 may include a generally planar surface 116 and
two or more extenstons 118, each configured to receive one of the desiccant-containing canisters
26. In the illustrated embodiment, a pair of threaded extensions 118a, 118b is provided. The top

portion 92 may also include a counterbore 120 that circumscribes the bore 96.

[0033] The manifold 30 may also include one or more flow passages for communicating air
through the arrangement 20. In the illustrated embodiment, a first flow passage 122 and a
second tlow passage 124 extend from the first and second threaded extensions 118a, 118b,
respectively, through the manifold 30 to the second counter bore 114. In addition, a third flow
passage 126 and a fourth flow passage 128 may extend from the generally planar surface 116,
adjacent each extension 118a, 118b, respectively, through the manifold 30 to the first counter
bore 112. In the illustrated embodiment, the third and fourth flow passages 126, 128 meet to
form a fifth flow passage 130 that extends to the first counter bore 112. A purge air flow path

132 also extends through the manifold 30 from a side surface 94 to the second counterbore 114.
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[0034] Referring to Figure 2, the female threads 60 on the adapter 28 may threadably mount to
the extension 32 on the air dryer body 22. The adaptor 28 may be threaded onto the manifold
extension 32 such that the outer lip 46 and the inner lip 48 engage a surface on the air dryer body

22 and the sealing element 52 in the groove 50 creates a fluid seal between the adapter 28 and

the body 22.

[0035] The manifold 30 may assemble onto the adapter 28, such that the stem 76 is received
through the bore 96. The first radially extending surface 100 on the bottom portion 90 of the
manifold 30 may engage the outer and inner lips 62, 64 of the top portion 42 of the adapter 28
such that the manifold 30 rests on the adapter top portion 42. A fastener 128, such as a nut for
example, may threadably engage the stem 76 to secure the adapter 28 and the manifold 30
together. Sealing elements 52 in the axially extending groove 66, in the radially extending
groove 74, and on the shoulder 82 create fluid seals between the adapter 28 and the manifold 30.
The desiccant containing canisters 26 may mount to the manifold 30, one each on each of the

extensions 118a, 118b.

[0036] When the adapter 28 and the manifold 30 are assembled together, the second counter
bore 114 of the manifold 30 and the radially extending surface 78 of the adapter 28 define an

inner chamber 131 (see Figure 2).

[0037] When drying air, compressed air from a source of compressed air, such as for example a
reservolr or compressor, may flow from the body 22, through the adapter 28 via flow passages
84, through the manifold 30 via flow passages 130, 128, and 126, and into each of the desiccant
containing canisters 26 1n parallel. The fifth flow passage 130 may split into the third and fourth

flow passages 126, 128 at a location that i1s substantially an equal distance from each of the

desiccant canisters 26. Therefore, a substantially equal amount of compressed air flows to each

of the canisters.

[0038] As the compressed air flows through each of the canisters 26, the desiccant removes
moisture from the air. The drier air exits the canisters 26 via the first and second flow passages
122, 124, flows through the adapter 28 and manifold 30, and to the air dryer body 22 via the
inner chamber 131 and flow passages 86. The purge air reservoirs 16 (see Figure 1) may supply
the purge air to the canisters 26 to regenerate the canisters 26 and may receive dried air from the

canisters to replenish the purge reservoirs. In the illustrated example, a first purge air reservoir
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may be in fluid communication with the air dryer body 22 such that air to flow between the body
and the first purge reservoir. In addition, a second purge air reservoir 16 may be in fluid
communication with the manifold 30 such that air may flow between the second purge air

reservoir 16 and the manifold via the purge flow passage 126.

[0039] In regenerating the desiccant in the canisters 26, purge air (previously dried) flows
through the arrangement 20 in the reverse direction from the drying phase. The purge air
reservoirs 16 (see Figure 1) may connect to the arrangement 20 to supply the purge air. In the
illustrated example, a first purge air reservoir may be in fluid communication with the air dryer
body 22 such that purge air may flow through the body and enter the coupling device 24 via the
flow passage 34. In addition, a second purge air reservoir may also be in fluid communication
with the manifold 30 such that purge air may flow into the coupling device 24 via the purge tlow
passage 132. Both the purge air entering the coupling device 24 via the flow passage 34 and via
the flow passage 132, flow into the inner chamber 131. In this sense, the inner chamber 131 acts

as a mixing chamber for the purge air from the two purge air reservoir.

[0040] The purge air in the inner chamber 131 splits and flows into each of the two desiccant
canisters 26 is substantially equal amounts via flow passages 122, 124. Thus, the inner chamber
131 is configured as a means for balancing the flow of purge air from the plurality of purge air
sources to each of the desiccant containing canisters 26. In the illustrated example, the mnner

chamber 131 is substantially an equal distance from each of the desiccant containing canisters

26.

[0041] The invention has been described with reference to the preferred embodiments.

Modification and alterations will occur to others upon a reading and understanding of this
specification. It is intended to include all such modifications and alterations insofar as they come

within the scope of the appended claims or the equivalents thereof.
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CLAIMS:
1. An air drying arrangement, comprising:
a single air dryer body;

a plurality of desiccant containing canisters in fluid communication with the air dryer
body for drying compressed air received from the body; and

a unitary coupling device positioned between and removably attached to the air dryer
body and the plurality of desiccant containing canisters; the unitary coupling device
including:

a first fluid passage and a second fluid passage, each of the first and second fluid
passages being in fluid communication with a respective one of the plurality of desiccant
containing canisters, wherein compressed supply air flows in substantially the same direction
at substantially the same time through each of the first and second fluid passages in
substantially equal amounts; and

an inner chamber in fluid communication with a purge atr fluid passage, wherein the
inner chamber is further in fluid communication with a third and fourth fluid passage for
receiving the purge air in substantially the same direction at substantially the same time for

regenerating the desiccant in the canisters.

2. The air drying arrangement of claim 1 wherein the inner chamber 1s located at a

substantially equal distance from each of the plurality of desiccant containing canisters.

3. The air drying arrangement of claim 1 wherein the purge air flows from the inner
chamber, through the third and fourth fluid passages, to each of the plurality of desiccant

containing canisters in substantially equal amounts.

4, The air drying arrangement of claim 3 wherein the purge air enters the inner chamber

from a plurality of purge air fluid passages.

10
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3. The air drying arrangement of claim 1 wherein the plurality of desiccant containing

canisters is two canisters.

6. The air drying arrangement of claim 1 wherein the unitary coupling device comprises
an adapter and a manifold, each of the plurality of desiccant containing canisters being

threadably attached to the manifold and the adapter being threadably attached to the air dryer
body.

7. The air drying arrangement of claim 1 wherein the single air dryer body includes a
male threaded extension defining a flow passage; and wherein the unitary coupling device

includes a female threaded recess that threadably engages the male threaded extension.

8. The air drying arrangement of claim 1 wherein the unitary coupling device further

comprises an adapter coupled to a manitfold.

9. The air dryer assembly of claim 8 wherein the inner chamber is cooperatively defined

by the adapter and the manifold.

10.  The air drying arrangement of claim 8 wherein the adapter threadably engages the air

dryer body and the plurality of desiccant containing canisters threadably mount to the

manifold.
11.  An air drying assembly for use on a commercial vehicle, comprising
a single dryer body;

at least two desiccant cartridges;

11
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a unitary coupling device disposed between and removably attached to the single air
dryer body and the at least two desiccant cartridges; the coupling device including a mixing
chamber and a plurality of flow passages that place the air dryer body in fluid communication
with the at least two desiccant cartridges; and

a pair of purge air reservoirs in fluid communication with the mixing chamber;

wherein purge air flows from the mixing chamber and in substantially equal amounts
to each of the at least two desiccant cartridges, the at least two desiccant cartridges being

regenerated substantially simultaneously.

12.  The air dryer assembly of claim 11 wherein the coupling device is threadably

connected to the manifold portion.

13.  The air dryer assembly of claim 11 wherein the coupling device includes an adapter

attached to a manifold.

14.  The air dryer assembly of claim 13 wherein the mixing chamber is cooperatively

defined by the adapter and manifold.

15.  The air dryer assembly of claim 13 wherein the adapter includes a threaded portion for
attaching to the air dryer body, and wherein the manifold includes a plurality of threaded
extensions; each threaded extension being configured to threadably engage each of the at least

two desiccant cartridges.

16.  An air drying arrangement, comprising:
a single air dryer body;

a unitary coupling device removably attached to and 1n fluid communication with the

body;

12
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a plurality of desiccant cartridges attached to and in fluid communication with the
coupling device; and

a means for balancing the flow of purge air to the plurality of desiccant cartridges
wherein the means for balancing the flow of purge air comprises a chamber and at least two
flow passages positioned within the unitary coupling device, wherein the purge air flows at
substantially the same time and in substantially the same direction through the at least two

flow passages to the plurality of desiccant cartridges.

17.  The air drying arrangement of claim 16 wherein coupling device comprises an adapter

attached to a manifold, and wherein the chamber 1s cooperatively defined by the adapter and

the manifold.

18.  An air dryer arrangement, comprising:

a single air dryer body;

a first desiccant canister;

a second desiccant canister;

a unitary coupling device removably attached to the single air dryer body at a first
surface of the unitary coupling device and removably attached to the first desiccant canister
and the second desiccant canister at a second surface of the unitary coupling device, the
unitary coupling device including:

a first fluid passage and a second fluid passage, wherein supply air

flows through the first fluid passage to the first desiccant canister and through

the second fluid passage to the second desiccant canister substantially

simultaneously in a first direction during a drying phase; and

a third fluid passage and a fourth fluid passage, wherein purge air flows
through the third fluid passage to the first desiccant canister and through the
fourth fluid passage to the second desiccant canister substantially

simultaneously in a second direction during a regeneration phase.

13
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19.  The air drying arrangement as in claim 18, the unitary coupling device further
including:

an adapter portion, the adapter portion being in fluid communication with the single
air dryer body;

a manifold portion, the manifold portion being in fluid communication with the first
desiccant canister and the second desiccant canister; and

an inner chamber formed by the cooperation of the adapter portion and the manifold

portion, the inner chamber being in fluid communication with a purge air inlet.

14
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