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(57) Abréegée/Abstract:
The invention relates to a compressed air supply device for a utility vehicle, having a valve housing and having an air dryer cartridge

which has a housing. It Is provided according to the invention that a drying agent box which is filled with drying agent is arranged In
the housing of the air dryer cartridge, and that the drying agent can be compressed by means of an elastic device.
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Abstract

The invention relates to a compressed air supply device
for a utility vehicle, having a valve housing and having
an air dryer cartridge which has a housing. It 1is
provided according to the invention that a drying agent
box which is filled with drying agent is arranged 1in the
housing of the air dryer cartridge, and that the drying

agent can be compressed by means of an elastic device.
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Compressed air supply device for a utility vehicle and

air dryer cartridge

The 1nvention relates to a compressed air supply device
for a wutility wvehicle, having a valve housing and

having an air dryer cartridge which has a housing.

The 1nvention  further relates to an air dryer

cartridge.

Compressed air supply devices of said type provide
treated compressed alr to compressed alr consumers in
utility vehicles. Typical compressed alr consumers are
for example a pneumatic brake system or an air
suspension system. A compressed air supply device
combines numerous functions. One important task is that
of drying and cleaning the air. For this purpose, an
alr dryer cartridge 1is provided which contains filter
devices and a drying agent. Other important tasks are
those of regulating the pressure of the compressed air
provided by a compressor and reliably distributing the
compressed alr between the different consumer circuits.
Said tasks are performed by valve devices which are
accommodated 1n a valve housing, specifically a
pressure regulator and a multi-circuit protection
valve. Modern compressed air supply devices comprise,
1n addition to the pneumatic components, an electronic
controller and electrically actuable components, for
example solenoid valves, and a sensor arrangement which
1S connected to  the electronic controller. The

compressed air supply devices which are eqguipped in

this way are also referred to as EAC (Electronic 24ir

Control) systems.

It 1s generally sought for the air drying to take place
1n as effective and efficient a manner as possible,
whereiln this requires in particular good utilization of

the volume availlable in the air dryer cartridge.
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Thus there exists a need for further developlng a Jgeneric

compressed alr supply device and an air dryer 1n such a way

that the drying agent completely fi1lls the dryer volume,
and 1s tightly packed, at all times. '

The 1invention builds on the generic compressed alr supply

device 1n that a drying agent box which 1s filled entirely

r—

with drying agent 1s arranged 1in the housing of the air

dryer cartridge and 1n that the drying agent can be
compressed by means of an elastic device. The elastic
device ensures that the drying agent, which 1s present as
granulate, 1s always tightly packed such that the air to be
dried 1s subjected 1n the optimum manner to the drying

gr— gr—

action of the granulate. Even 1n the event of operation-

induced fluctuations 1in volume of the drying agent, the
elastic device ensures that the tight packing 1S

maintalined.

This may be realized, for example, 1n that the elastic
device 1s a spring which 1s supported on the valve housing
and which drives the drying agent box 1nto the air dryer

cartridge.

It may likewlise be provided that the elastic device 1s a
spring device which 1s fastened to the drying agent box and

which drives a compression device 1nto the drying agent

box.

It may also be provided that the elastic device 1s realized

ﬁ

by means of a plurality of spring elements which are

fastened to the drying agent box and which are supported on

pre——

a housing of the air dryer cartridge and drive the drying

agent box 1nto the ailr dryer cartridge.
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In one aspect, the invention provides a compressed air

de

supply device for a utility vehicle, having a valve housing

and having an air dryer cartridge which has a housing,

wherein a drying agent box which is filled with drying

agent is arranged in the housing of the air dryer cartridge
and in that the drying agent can be compressed by way of an
elastic device, wherein the elastic device 1s reallzed by

p—
—

way of a plurality of spring lugs arranged at the periphery

of the drying agent box which are fastened to the drying
agent box and which are supported on the housing ol the air

dryer cartridge and drive the drying agent box 1into the alr

dryer cartridge.

ﬁ

According to one particularly preferred embodiment of the

present invention, it is provided that the drying agent box

has a base on which are arranged an outer tube pilece and an

inner tube piece which are open at their side faclng away

from the base, and that a further tube piliece 1s arranged

between the outer tube piece and the 1inner tube pilece,

which further tube piece is open at its side facing toward

the base and can be moved in the axial direction relative

g—

to the drying agent box by means of the elastic device.

From the outside to the center of the air dryer cartridge,

there are therefore four successive walls, formed

specifically by the housing of the alr dryer cartridge, the

F-

outer tube piece of the drying agent box, the further tube

e

piece and the inner tube piece of the drying agent bOX.

.

In this way, it is provided that the housing of the air

dryer cartridge, the outer tube piece, the further tube

piece and the inner tube piece form a labyrinth through

which compressed air to be dried can flow whilst undergoing

three reversals in flow direction. Said labyrinthine design

serves to lengthen the air path through the drying agent.
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In this way, it 1s possible for the drying action of the
air dryer cartridge to be improved, or it 1is possible, for
an unchanged drying action, to realize an air dryer

cartridge with a reduced structural height.

F

According to one embodiment of the present invention, 1t 1s

provided that the further tube piece 1s fastened to the

housing of the air dryer cartridge. Said fastening may for

p—

example be realized by means of spot welding, with the

connection between the further tube piece and the alr dryer

ﬁ

cartridge being sealed off by means of a seal 1n order to

thereby reliably define the
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air path through the labyrinth. The seal may for

example be provided in the form of a hardenable

material.

According to a further embodiment of the present
invention, it 1is provided that the further tube piece
igs fastened to the compression device. The compression
device which is acted on with force by a spring 1s
thereby driven into the drying agent box together wlth
the further tube piece in order to thereby provide the

desired compression action of the granulate.

According to a further embodiment of the present
invention, it is provided that the drying agent box has
a base on which is arranged a tube piece which 1s open
at its side facing away from the base, and that the
compression device 1s arranged within the tube plece

and can be moved in the axial direction relative to the

drying agent box by means of the elastic device. In an
arrangement of said type, the air to be dried flows
firstly through the region between the tube piece and
the housing of the air dryer cartridge 1n order to
then, after a flow reversal, flow centrally through the

drying agent box and then out of the latter.

It may be provided that the drying agent box 1nteracts
in a sealing fashion with the valve housing by means of
a radial seal. This is expedient in particular 1n soO-
called open systems 1in which the air dryer cartridge

seals off directly against the valve housing.

In closed systems, in which a foot flange seals off
against the wvalve housing, 1t 1s provided that the
drying agent box interacts in a sealing fashion with a
foot flange of the air dryer cartridge by means of a

radial seal.

It is also expediently provided that the drying agent

box 1s connected to the housing of the air dryer
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cartridge by means of a latching device which enables an

P
-

axial relative movement of the drying agent box and

pp—

housing. The enabling of the axial movement permits the

relative movement, for the purpose of compressing the

granulate, of the components which hold said granulate.

Thus, in another aspect, the invention provides an air

dryer cartridge having a housing and having drying agent

provided therein, in particular for a compressed alr supply

ﬁ

device of the invention, wherein a drying agent box which

is filled with drying agent 1is arranged in the housing and

m—
s

in that the drying agent can be compressed by way of an

elastic device, wherein the elastic device 1is reallzed by

pr—

way of a plurality of spring lugs arranged at the periphery

g—

of the drying agent box which are fastened to the drying

agent box and which are supported on the housing of the air
dryver cartridge and drive the drying agent box 1nto the alr

dryer cartridge.

The invention also relates to an air dryer cartridge, 1n
particular for wuse in a compressed air supply device

according to the invention.

The invention will now be explained by way of example with

ﬁ

reference to the appended drawings and on the basilis of

particularly preferred embodiments. In the drawings:

.
—

figure 1 shows a first embodiment of a compressed alir

supply device according to the 1invention 1n a

sectlioned 1llustration;

el

‘igure 2 shows a first embodiment of a compressed alr

supply device according to the invention 1n a

sectioned exploded illustration;
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e

shows a sectioned view of a part of a compressed

air supply device according to the invention with

a securlng element;

shows a perspective 1llustration of an outer

bayonet ring;

gr—

shows a plan view of an outer bayonet ring;

shows a second embodiment of a compressed air
supply device according to the invention, 1n a

sectioned illustration;

shows a perspective 1llustration of an 1nner

I

bayonet ring;
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shows a plan view of an 1nner bayonet ring;

shows a third embodiment of a compressed air
supply device according to the i1nvention, 1n
a sectioned 1llustration;

shows a perspective 1llustration of an air
dryer cartridge with a foot flange and inner

bayonet ring;

shows a perspective 1llustration of an inner

bayonet ring with a foot flange function;

shows a sectioned view of a part of a

compressed alr supply device according to the

invention for explaining a first form of
assembly of a foot flange;
shows a sectioned view of a part of a

compressed alr supply device according to the

invention for explaining a second form of

assembly of a foot flange;

supply
in a

shows a part of a air

toO

compressed

device according the 1nvention

sectioned 1llustration;

shows a part of a drying agent box 1in a

perspective 1llustration;

shows sectioned 1llustration

a perspective,
Oof a part of an air dryer cartridge according
to the i1nvention, and

shows a drying agent box 1in a perspective

1llustration.



10

15

20

25

30

35

CA 02660021 2009-02-04

In the following description of the drawings, identical

reference symbols are used to denote 1dentical or

comparable components.

Figure 1 shows a first embodiment of a compressed air
supply device according to the invention 1n a sectioned
1llustration. Figure 2 shows a first embodiment of a
compressed alr supply device according to the invention
1n a sectioned exploded 1llustration. The compressed
alr supply device 10 has a wvalve housing 12 and an air

dryer cartridge 14.

The wvalve housing 12 has an 1inlet 52 to which a
compressor can be connected and via which compressed
alr which 1s to be treated can flow 1in. An outlet 54
for conducting the treated compressed air onward is

also provided.

A drying agent box 56 which is preferably composed of
plastic 1s arranged 1in the ailr dryer cartridge 14,
which drying agent box 56 projects into the wvalve
housing 12 and 1s supported on the latter via a spring
58. The drying agent box 56 comprises a base 22, an
outer tube pliece 60 and an inner tube piece 62 which
extend 1into the ailr dryer cartridge 14. A further tube
piece 66, which is fastened to the housing 64 of the
alr dryer cartridge 14 and which is preferably composed
of metal 1s arranged between the tube pieces 60, 62,
which further tube piece 66 1s open in the direction of
the wvalve housing 12 while the tube pieces 60, 62 of
the drying agent box 56 are open 1in the opposite
direction. The connection of the tube piece 66 to the
housing 64 may expediently take place by means of spot
welding, with additional sealing being provided, for
example by means of hardening material. The tube pieces
60, 62, 66 which are arranged one inside the other in
this way and the housing 64 serve to form a labyrinth
which 1s filled entirely with granulate for drying the
compressed air which flows through the labyrinth. The
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tight packing of the drying agent 1in the air dryer
cartridge 14 1is provided by the force imparted by the
spring 58, which force drives the drying agent box 56
into the air dryer cartridge 14. The space filled by
drying agent 1s at least partially delimited 1n the
direction of the wvalve housing 12 by filter nonwoven
68, wherein the individual regions, which are delimited
by the tube pieces 60, 62, 66, of the filter nonwoven
68 may be composed of identical or different materials.
In particular, the outer region of the filter nonwoven
68 between the tube piece 60 and the housing 64 of the
alr dryer cartridge 14 and the central region of the
filter nonwoven 68 within the inner tube piece 62 are
designed as dust fillters, while the nonwoven region
arranged between the outer tube piece 60 and the inner
tube piece 62 1s designed for absorbing and, when
requlred, releasing foreign substances which can emerge
out o©of the drying agent box 56 via non-return valves
(see figure 17). A pre-filter 70 1s also arranged 1in
the region of the lower delimitation of the air dryer
cartridge 14, which pre-filter 70 may optionally have
the properties of a coalescence filter. The pre-filter
70 serves 1n particular for cleaning the compressed air

wlth regard to compressor oil and similar contaminants.

Compressed air which flows into the wvalve housing 12
via the inlet 52 1s distributed via ducts in the wvalve
housing 12 1n order to then flow via the duct 72 to the
pre-filter 70 and pass through the latter.
Subsequently, the compressed air flows through the duct
74 and then through the filter nonwoven 68 1into the
tightly-packed drying agent. The air flows in the air
dryer cartridge as far as beyond the open end of the
outer tube piece 60 of the drying agent box 56, and is
then deflected in order to flow back in the direction
of the wvalve housing 12 between the outer tube piece 60
and the tube piece 66 which is fastened to the housing
64 of the air dryer. After the compressed air has

passed the open end of the tube piece 60, said
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compressed air 1is again deflected in order to subsequently

flow between the tube piece 66, which 1s fastened to the

housing 64 of the air dryer cartridge 14, and the 1inner

tube piece 62, and beyond the end of said tube piece 62.

There, the air is again deflected in order to then flow

centrally through the inner tube piece 62 and the filter

gr—

nonwoven 68 and out of the air dryer cartridge 14 and the

drying agent box 56, and back into the wvalve housing 12.

The air is collected in the valve housing 12 via ducts and

may then be extracted via the outlet 54.

To enable the air guidance described above, 1t 1s necessary

pr— pp—
R o d

for the drying agent box 56 to be sealed off with respect

to the valve housing 12 by means of a seal 76 which 1is
designed here as a radially acting seal, 1in particular as
an O-ring. Furthermore, an axially acting seal 30 1s

pr—— p—

provided which seals off a collar 18 of the housing 64 or

the air dryer <cartridge 14 with respect to the valve

housing 12. In order to provide the compression of the seal
30 required for the sealing action, a bayonet connection 16
is provided which holds the valve housing 12 and the ailr
dryer cartridge 14 together. The bayonet connection 16

comprises an outer bayonet ring 24 with inner recesses 28

which are formed 1in sections and which are formed Dby
projections 80 and a collar 78 which 1s continuous 1n the

tangential direction. Said inner recesses 28 are suitable

for holding collar sections 20 of the wvalve housing 12 and,

with said collar sections 20, imparting an axial force via

aad

in each case beveled surfaces by means of a rotation of the

outer bayonet ring 24 with respect to the valve housing 1Z,

gr—

which axial force presses the collar 18 of the ailr dryer

cartridge 14 against the valve housing 12 via the seal 30.

The collar 78, which 1s continuous 1n the tangential
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.....9a_

direction, of the outer bayonet ring 24 therefore interacts

with the collar 18, which 1s continuous in the tangential

direction, of the air dryer cartridge 14, while the collar

V)

sections 20 0O

t
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the valve housing interact with the projections 80 of
the outer bayonet ring 24 by means of the inclined
surfaces thereof, and thereby provide the
characteristics of a Dbayonet connection during a
relative rotation. In the exploded illustration of
figure 2, a securing element is also shown which will

be explained in more detail with reference to the

following figure.

Figure 3 shows a sectioned view of a part of a
compressed air supply device according to the invention
with a securing element. The securing element 42 1S

seated in an opening 44 of the outer bayonet ring 24

and is fixedly connected to the latter there. In the
state illustrated in figure 3, a lug 48 of the securing
element 42 protrudes into an opening 46 of the wvalve
housing, which opening 1s connected to the compressed
alir channels in the valve housing 12. The lug 48 of the
securing element 42 supports a seal 82 such that, 1in

the illustrated state, an outflow of compressed alr 1s

prevented. If the outer bayonet ring 24 1s to be
rotated with respect to the valve housing 12 1n order
to open the bayonet connection 16, then it 1s firstly
necessary to pull the securing element 42 outward, out
of the opening 46 counter to the force of a spring 50.
After the opening 46 1s released, the compressed ailr
can then flow out of the system; at the same time, the
rotational movement of the outer bayonet ring 24 with
respect to the wvalve housing 12 1is enabled. During the
closing of the bayonet connection 16, the outer bayonet
ring 24 1s rotated relative to the wvalve housing 12 1n
the closing direction until the lug 48 latches 1nto the
opening 46 agaln and seals the latter off. If the
latching-in action 1s audible, then this simultaneously
provides confirmation to the driver that the compressed
alr supply device 10 has been correctly assembled.
Since an opening 46 for the outflow of compressed air
1s provided only at one peripheral position of the

valve housing 12, 1t must Dbe ensured that the outer
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bayonet ring 24 can be guided over the collars to be
connected to one another only 1n precisely one
position, for example by means of mechanical guldes, 1n
order that the securing element 42 and the opening 46
then also encounter one another during the c¢losing

process.

Figure 4 shows a perspective 1llustration of an outer
bayonet ring. Figure 5 shows a plan view of an outer
bayonet ring. The outer bayonet ring has, on its outer
side, a corrugated surface 86 which improves handling
during closing and opening. On the inner side of the
outer bayonet ring 24, 1t 1s possible to see the
projecting collar 78, which comes to rest on the collar
18 of the air dryer cartridge 14, and the projections
80 which 1interact with the sections 20 of the wvalve

housing. It 1is also possible to see the securing

element holder 84. It can be seen in figure 4 that the
projections 80 1increase 1in thickness from one end
region to the other, with a more pronounced run-on
bevel also being provided at the thinner end region.
The run-on bevel may for example have an inclination of
30", while the subsequent surface has a gradient of,

for example, 1.5°.

Figure 6 shows a second embodiment of a compressed air

supply device according to the invention, in a
sectioned 1llustration. In contrast to the embodiment
described above, the Dbayonet connection 16 which

connects the ailir dryer cartridge 14 to the valve
housing 12 comprises an 1inner bayonet ring 32. The
lnner Dbayonet ring 32 1s guided over the air dryer
cartridge 14 and 1is rotationally secured with respect
to the air dryer cartridge by means of latching lugs 90
on the inner surface of the inner bayonet ring 32 and
corresponding recesses 88 on the housing 64 of said air
dryer cartridge. The 1nner bayonet ring 32 has an
outwardly extending collar 34 and outwardly extending

projections 36 which are offset axially with respect to



10

15

20

25

30

35

CA 02660021 2009-02-04

- 12 -

sald collar 34. The projections 36 have Dbevels which
engage 1nto recesses 38 of a part, which is situated
partially outside the inner bayonet ring 32, of the
valve housing 12 1n order to 1nteract with the radially
inwardly extending projections 92 which delimit the
recesses 38 at one side. For this purpose, the
projections 92 likewise have bevels, which provides a
non-positive connection between the projections 92 of
the wvalve housing 12 and the projections 36 of the
inner bayonet ring 32 by means of a relative rotation
of the 1nner bayonet ring 32 and valve housing 12. As a
result of the closure of the bayonet connection 16, an
axially acting force 1is generated which acts wvia the
collar 18 of the air dryer cartridge 14 on a seal 30;
sald seal 1interacts at the other side with the valve
housing 12. A further seal 76 1is designed as a radial
seal, that 1s to say in particular as an O-ring. Said
seal 76 seals off the valve housing 12 with respect to
the drying agent box 56, which is preferably composed
of plastic.

With the system which is constructed and sealed in this
way, efficient and effective air drying i1is again
possible by virtue of compressed air flowing in via the
inlet 52 of the valve housing 12, being distributed via
air ducts 1n the wvalve housing 12 and flowing via a
pre-filter 70, which 1is preferably designed as a
coalescence filter, into the air dryer cartridge 14 or
into the drying agent box 56 which is arranged therein.
The drying agent box 56 in turn comprises an outer,
upwardly open tube piece 60 and an inner, upwardly open
tube pilece 62. A further tube piece 66 1is arranged
between the outer tube piece 60 and the inner tube
piece 62, which further tube pilece 66 1is open in the
downward direction and is preferably composed of metal.
Salid metallic tube piece 66 is held by a compression
device 118 which is acted on with force by a spring
device 116. The granulate which 1is provided in the

drying agent box and which acts as drying agent is
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tightly packed by means of said spring force. The air
flowing out of the pre-filter 70 flows outside the
outer tube piece 60, that 1s to say between the outer
tube piece 60 and the housing 64 of the alr dryer
cartridge 14, upward through axial ducts (not
illustrated) which are arranged between the wvisible
contact regions of the drying agent box 56. To further
illustrate said air guidance, reference 1s made to
figure 15. The air flows around the open end of the
outer tube piece 60, enters into the space, which 1s
free from drying agent, above the compression device
118, and subsequently flows downward Dbetween the
downwardly open tube piece 66 and the outer tube piece
60 in order to then reverse its flow direction agailn
and flow upward between the 1nner tube piece 62 and the
downwardly open tube piece 66. After another <flow
reversal, the air to be dried then flows into the 1nner
tube piece 62 1in order to then leave the latter in the
downward direction through a filter nonwoven 68, which
acts as a dust filter, into the wvalve housing 12. Dried

alr 1s then discharged via the outlet 54.

The drying agent box 56 and the free region between the
drying agent box 56 and the housing 64 are filled

entirely with granulate. The latter may be of uniform

design. It may also Dpbe particularly expedient to
introduce different types of drying agent 1into the
drying agent box 56. For example, the drying agent
through which flow passes first may be optimized for
more molst air, while the drying agent in the outflow
region 1s optimized for the residual dehumidification

of already pre-dried air.

Figure 7 shows a perspective 1llustration of an 1inner
bayonet ring. Figure 8 shows a plan view of an 1inner
bayonet ring. The 1nner Dbayonet ring 32 has a
corrugated outer surface 86 which 1mproves handling
during the rotation of the 1nner bayonet ring 32. The

corrugated outer surface 1s arranged on the outwardly
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g
p—

directed collar 34 of the inner bayonet ring 32.

Provided axially offset with respect to the collar 34
are projections 36 which are likewlise directed outward
and which have the 1nclination, required for the
bayonet function, of the surface 94 which faces toward
the collar 34. Said 1i1inclination may for example be
1.5°. To facilitate the initial rotational movement
during the closing of the bayonet connection, run-on
bevels 96 are provided which have a considerably
greater inclination, for example 30°. The projections
36 may advantageously have a stop 1n order to limit the
closing movement of the bayonet connection. An axial
bore 100 1s wvisible on a shoulder 98 on the collar 34,
which axial bore 100 has, to receive the securing
element 42 described 1n detail 1n connection with
figure 3. During use, the securing element 42 1is
fixedly seated 1n said bore 100 so as to then 1latch
with 1ts lug into a bore, which permits the outflow of
compressed alir out of the compressed air supply device
10, in the wvalve housing 12. The advantageous
combination of a compressed air discharge device and
latching device 1s thereby also provided in combination

with the 1nner bayonet solution.

The embodiments of the present invention described in
connection with figures 1 to 8 <contain air dryer
cartridges which are designed as open systems. This
means that the air dryer cartridges seal off directly
against the valve housing by means of a seal, that is

to say 1n particular without an interposed flange.

Figure 9 shows a third embodiment of a compressed air
supply device according to the invention, in a
sectioned illustration. Figure 10 shows a perspective
1llustration of an air dryer cartridge with a foot
flange and inner bayonet ring. Figure 11 shows a
perspective i1llustration of an inner bayonet ring with
a foot flange function. Figure 12 shows a sectioned

view of a part of a compressed air supply device
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according to the invention for explaining a first form
of assembly of a foot flange, and figure 13 shows a
sectioned view of a part of a compressed ailir supply
device according to the invention for explaining a
second form of assembly of a foot flange. The system
illustrated in said figures has a closed alr dryer
cartridge 14. Closed air dryer cartridges 14 are those
whose housing 64 does not seal off directly against the
valve housing 12, but rather a foot flange 40 1s
provided. The foot flange 40 is combined with an inner
bayonet ring 32 which, with regard to its design which
provides the bayonet action, is comparable to the inner
bayonet ring described in connection with figures 6 to
8. Likewise, the valve housing 12, with regard to the
bayonet connection 16, has a similar design to the
valve housing 12 described in connection with figure 6.
The inner bayonet ring 32 is connected by means of a
cover 102 to the housing 64 of the air dryer cartridge
14. The connection of the cover 102 to the housing 64
of the air dryer cartridge takes place by means of a
flanged edge 104. The foot flange 40 interacts via a
seal 30, which bears against the cover 102, with the
valve housing 12, with the sealing force acting 1n the
axial direction. A further radially acting seal 144 1s
provided between the valve housing 12 and the 1inner
bayonet ring 32. A radial seal 110 is likewilse provided
between the drying agent box 56 and the 1nner bayonet
ring 32. The system which is constructed and sealed 1in
this way permits an inflow of compressed air 1into the
inlet 52, a transfer of the compressed air 1nto the
region between the drying agent box 56 and the housing
64 of the air dryer cartridge 14, a deflection of the
alr into the central region 112, which 1is filled with
drying agent, of the drying agent box 56, and a
subsequent outflow of the dried air out of the air
dryer cartridge 14 and into the wvalve housing 12, from
which the dried air may then Dbe extracted via the

outlet 54. The compression of the drying agent which 1s

present 1n the drying agent box 56 takes place by means
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of a spring device which acts on a compression device

118.

According to figures 11 and 12, the connection of the
cover 102 to the inner bayonet ring 32 takes place Dby
means of the engagement of lugs 106 1into openings 108
which are provided for this purpose in the 1inner

bayonet ring 32.

With regard to the fastening of the cover 102 to the
inner bayonet ring 32, figure 13 shows a variant. Here,
lugs 106 do not engage into openings 108 of the 1inner
bayonet ring 32. In fact, said lugs 106 lie 1n grooves
114 of the inner bayonet ring 32. Said grooves 114 are
arranged on the periphery of the inner bayonet ring, 1in
such a way that they do not 1interfere with the

projections required for the bayonet function.

The drying agent box 56 according to figure 9 has a
fundamentally different design to the drying agent box
56 described in connection with figures 1, 2 and 6.
While the latter form a four-channel labyrinth, the
drying agent box 56 according to figure 9 has no such
labyrinthine design. It should be noted that the closed
system according to figure 9 may likewise easlily be
combined with a drying agent box 56 with a labyrinthine
design like that which is shown in figures 1, 2 and 6.
At the same time, the reverse is true, since the use of
labyrinthine drying agent Dboxes 1s not strictly

necessary for the open systems according to figures 1,
2 and 6.

Figure 14 shows a part of a compressed air supply

device according to the invention 1in a sectioned

illustration. In said illustration, 1t 1s possible to
clearly see the connection between the housing 64 of
the air dryer cartridge 14 and the drying agent box 56.
A latching lug 90 1s arranged 1n a recess 88. Also

shown are holders 124 for holding the pre-filter 70.
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Figure 15 shows a part of a drying agent box 56 1n a
perspective 1llustration. Here, 1t 1s likewise possible
to see the recesses 88 and the holders 124. It 1s also
possible to see regions 128 which have an 1increased
diameter 1n relation to adjacent regions 130. When the
drying agent box 56 1s 1inserted into the housing 64 of
the alr dryer cartridge 14, the regions 128 Dbear
against the housing 64. The regions 130 then serve as
ducts 1n order to conduct the compressed air upward as

1t flows 1into the air dryer cartridge 14.

Figure 16 shows a perspective, sectioned illustration
of a part of an air dryer cartridge according to the
invention. A spring device 116 1is fastened to the
drylng agent box 56, with the connection preferably
being realized by injection molding. The spring device
116 1s composed of two crossing resilient elements
which are connected to one another in the center of the
arrangement. There, salid resilient elements act
downward on a compression device 118 with a force in
order to thereby drive the latter into the drying agent
box 56. Alternatively, it would for example be possible
to provide a centrally arranged spiral spring which is
supported on the housing 64 of the air dryer cartridge
14. The compression device 118 1is stabilized by means
of a multiplicity of webs 120 and has passage holes 122
which to permit a passage of the air present above the
compression device 118 into the duct between the outer
tube plece 60, which is a constituent part of the
drying agent box 56, and the tube piece 66 which 1is
connected to the compression device 118. A filter 146
1s arranged 1in said duct at the inlet side, which

filter 146 1s traversed by the air as it enters into
the duct.

Figure 17 shows a drying agent box 56 in a perspective
1llustration. Said drying agent box 56 may for example

be used in the in connection with the embodiment of the



10

15

20

25

30

35

CA 02660021 2009-02-04

- 18 -

compressed alr supply device 10 according to the
invention described on the basis of figures 1 and 2.
The spring 58 illustrated 1in figure 1 may project into
the central opening 132 of the drying agent box 56 1n
order to act on the drying agent box 56 with a force in
the direction o©of the air dryer cartridge 14. A
plurality of spring 1lugs 134 are arranged at the
periphery of the drying agent box 56, which spring lugs
134 engage 1n the manner of claws into the housing 64
of the air dryer cartridge 14 and thereby 1likewise
exert an axially upwardly directed force on the drying
agent box 56. With a suitable design of the spring lugs
134, 1t 1s under some circumstances possible to
dispense with the spring 58 which projects into the
opening 132, and this facilitates the assembly of the
compressed air supply device 10. A multiplicity of
openings 136 1s provided in the region of the periphery
of the drying agent box 56, via which openings 136 the
compressed ailir flows into  the dry\i ng agent. A
multiplicity of openings 142 can be seen within the
opening 132, through which openings 142 the compressed
air can flow out of the drying agent box 56. Also
visible are holders 124 for holding the pre-filter 70.
Arranged further 1nward are non-return valves 138, by
means of which the drying agent box can be flushed. The
non-return valves are situated directly below the
region which is filled with drying agent, with a filter
nonwoven 68 preferably shielding the non-return valves
138 from the drying agent. The drying agent box 56 also
has an opening 140. A pin which 1is connected to the
valve housling extends into said opening 140 as the air
dryer cartridge 14 1is placed onto the valve housing 12.
Said pin serves to pre-center the air dryer cartridge
14 relative to the wvalve housing 12 and to prevent the
components from rotating relative to one another. The
pin on the valve housing is preferably of such a length
that said pin provides the first contact between the
valve housing 12 and the air dryer cartridge 14 during

the assembly of the air dryer cartridge 14.
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The features of the 1nvention disclosed 1n the above
description, in the drawings and 1in the c¢laims may be
essential both individually and also in any desired

combination for the realization of the invention.
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List of reference symbols:
10 Compressed air supply device
12 Valve housing

14 Air dryer cartridge
16 Bayonet connection

18 Collar

20 Collar section

22 Base

24 Outer bayonet ring
28 Recess

30 Seal

32 Inner bayonet ring
34 Collar

36 Projection

38 Recess

40 Foot flange

4 2 Securing element

44 Opening

46 Opening

48 Lug

50 Spring

52 Inlet

54 Outlet

56 Drying agent box

58 Spring

60 Outer tube piece

62 Inner tube pilece

64 Hous1ng

66 Tube piece

68 Filter nonwoven

70 Pre-filter

72 Duct

74 Duct

76 Seal

78 Collar

80 Projection

82 Seal

84 Securing element holder




86

88

90

92

94

96

98

100
102
104
106
108
110
112
114
116
118
120
122
124
128
130
132
134
136
138
140
142
144
146
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Corrugated surface

Recess

Latching lug

Projection

Surface

Run-on bevel

Shoulder
Bore

Cover

Flanged edge

Lug

Opening

Radial seal

Drying agent region

Groove

Spring device

Compression device

Web

Passage hole

Holder
Region
Region
Opening
Spring lug
Opening

Non-return valve

Opening
Opening
Seal
Filter
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CLAIMS

1. A compressed air supply device for a utility vehicle, having a valve housing
and having an air dryer cartridge which has a housing, wherein a drying agent
box which is filled with drying agent is arranged in the housing of the air dryer
cartridge and in that the drying agent can be compressed by way of an elastic
device, wherein the elastic device is realized by way of a plurality of spring lugs
arranged at the periphery of the drying agent box which are fastened to the
drying agent box and which are supported on the housing of the air dryer

cartridge and drive the drying agent box into the air dryer cartridge.

2. The compressed air supply device as claimed in claim 1, wherein the elastic

device comprises a spring which is supported on the valve housing and which

drives the drying agent box into the air dryer cartridge.

3. The compressed air supply device as claimed in claim 1 or 2, wherein the
elastic device comprises a spring device which is fastened to the drying agent

box and which drives a compression device into the drying agent box.

4. The compressed air supply device as claimed in claim 3, wherein the drying
agent box has a base on which are arranged an outer tube piece and an inner
tube piece which are open at their side facing away from the base, and in that a
further tube piece is arranged between the outer tube piece and the inner tube
piece, which further tube piece is open at its side facing toward the base and

can be moved in the axial direction relative to the drying agent box by way of

the elastic device.

5. The compressed air supply device as claimed in claim 4, wherein the housing
of the air dryer cartridge, the outer tube piece, the further tube piece and the
inner tube piece form a labyrinth through which compressed air to be dried can

flow whilst undergoing three reversals in flow direction.

6. The compressed air supply device as claimed in claim 4 or 5, wherein the

further tube piece is fastened to the housing of the air dryer cartridge.
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7. The compressed air supply device as claimed in claim 4 or 5, wherein the

further tube piece is fastened to the compression device.

8. The compressed air supply device as claimed in claim 3, wherein the drying
agent box has a base on which is arranged a tube piece which is open at its
side facing away from the base, and in that the compression device IS arranged
within the tube piece and can be moved in the axial direction relative to the

drying agent box by way of the elastic device.

9. The compressed air supply device as claimed in any one of claims 1 to 8,

wherein the drying agent box interacts in a sealing fashion with the valve

housing by way of a radial seal.

10. The compressed air supply device as claimed in any one of claims 1 to 9,

wherein the drying agent box interacts in a sealing fashion with a foot flange of

the air dryer cartridge by way of a radial seal.

11. The compressed air supply device as claimed in any one of claims 1 to 10,
wherein the drying agent box is connected to the housing of the air dryer

cartridge by way of a latching device which enables an axial relative movement

of the drying agent box and housing.

12. An air dryer cartridge having a housing and having drying agent provided
therein, in particular for a compressed air supply device as claimed in any one
of claims 1 to 11, wherein a drying agent box which is filled with drying agent IS
arranged in the housing and in that the drying agent can be compressed by way
of an elastic device. wherein the elastic device is realized by way of a plurality
of spring lugs arranged at the periphery of the drying agent box which are
fastened to the drying agent box and which are supported on the housing of the

air dryer cartridge and drive the drying agent box into the air dryer cartridge.
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