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Description

BACKGROUND OF THE INVENTION

[0001] This invention relates to an improved sealing
and support arrangement for the camshaft of a cam
brake system.

[0002] Cam brakes are used to brake heavy vehicles
such as trucks, by moving brake linings into contact with
a brake drum upon rotation of a cam. The cam is typi-
cally in the form of an "S" shape. The cam rotates to
force rollers radially outwardly, which then move the
brake linings into contact with the drum. A camshaft,
which rotates the cam, is rotated by an air brake actua-
tor, typically through a connection with a slack adjuster.
The camshaft must withstand very high forces as it is
rotated to actuate the brake, and thus must be securely
and properly mounted within its housing. In addition, lu-
brication of the camshaft to insure proper rotation is also
necessary. In the prior art, seals and bearings have
been provided between the camshaft, its housing and
the slack adjuster; however, the seals and bearings
have not always adequately mounted and sealed the
camshaft. Rather, prior art camshafts have required fre-
quent maintenance.

[0003] DE-A-40 34 359 A1 defining the closest prior
art shows a maintenance-free arrangement for a cam-
shaft of a cambrake system with a housing extending
along the camshaft. A first seal is arranged at one end
of the housing between the housing and the camshaft
and a second seal is arranged between the housing and
the camshaft at the opposed end of the housing.
[0004] In addition, the connection between the slack
adjuster and the camshaft has presented some difficul-
ties. A large amount of rotational force is passed be-
tween the two members. Proper position and adequate
sealing are also important at this connection, and yet
sometimes difficult to achieve.

SUMMARY OF THE INVENTION

[0005] A disclosed embodiment of this invention in-
cludes a camshaft mounted within a housing, and pro-
vided with unique seals at each axial end. In addition,
the camshaft is provided with specially machined sur-
faces to property position its seals and bearings.
[0006] The camshaft is preferably provided with two
bearings, with the bearing mounted closest to the slack
adjuster being smaller than the outer bearing. The cam-
shaft locations which support the bearings are provided
with surface treatment, only at the location of contact
within the bearing. In this way, the invention reduces the
amount of material that must be surface treated, thus
reducing cost.

[0007] In addition, the camshaft has a relatively large
outer diameter at one end, near the cam, then moves to
smaller diameters in a direction from the cam and to-
wards the slack adjuster. In this way, the camshaft may
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be moved through the housing and into the bearings and
seals with little difficulty. The progressively larger por-
tions of the camshaft will move through the larger seals,
bearings, etc., until the proper sized portion comes into
alignment with the seal, bearing, etc. This feature of the
invention provides improved assembly characteristics.
[0008] In a preferred embodiment of this invention, a
first seal is placed between the camshaft and the hous-
ing at the cam end. The first seal has a lip contacting
the camshaft, and a second lip extending radially out-
wardly to contact a radially outward surface of the cam-
shaft housing. The outer seal prevents dirt, dust or other
impurities from entering the housing. This first seal pref-
erably also includes a bearing washer contacting the
cam to provide a thrust washer surface for the cam. The
first seal preferably does not rotate with the camshaft,
but remains fixed with the camshaft housing. This seal,
in combination with other seals at the other end of the
camshaft housing, insure a camshaft and housing ar-
rangement that is virtually maintenance free during the
expected life of the brake system. The system is initially
lubricated and the seals prevent leakage out of the
housing. The seals prevent ingress of impurities to pro-
vide a dirt free environment within the camshaft housing
such that no maintenance should be necessary.
[0009] In addition, the connection between the slack
adjuster and the camshaft is also provided with seals.
These seals insure that the lubrication between these
two members also enjoys an unusually long life. Prefer-
ably seals are provided at each end of the connection
between the camshaft and the slack adjuster.

[0010] In addition, the seals between the slack adjust-
er and the camshaft are each associated with washers
which assist in positioning the slack adjuster on the cam-
shaft. An outer snap ring abuts an outer washer holding
the slack adjuster against the outer end of the camshaft
housing. A second washer is positioned intermediate
the camshaft housing and the slack adjuster, and pro-
vides a thrust washer surface. The combined washers
provide proper positioning of the slack adjuster on the
camshaft.

[0011] These and other features of the present inven-
tion can be best understood from the following specifi-
cation and drawings, of which the following is a brief de-
scription.

DESCRIPTION OF THE DRAWINGS

[0012]

Figure 1A is a cross-sectional view of a camshaft,
housing, and slack adjuster arrangement.

Figure 1B shows one detail of the Figure 1A system.
Figure 1C shows another detail of the system
shown in Figure 1A.

Figure 2 is a side view of the camshaft.

Figure 3 is a side view of one bearing incorporated
into this invention.
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Figure 4 shows another bearing incorporated into
this invention.

Figure 5 is a cross-sectional view of one seal incor-
porated into this invention.

Figure 6 is a cross-sectional view of another seal
incorporated into this invention.

Figure 7 shows another seal incorporated into this
invention.

Figure 8 shows another seal incorporated into this
invention.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT

[0013] A camshaft assembly 20 is illustrated in Fig-
ures 1A, B and C. As known, a slack adjuster 22 is con-
nected to a brake actuator 23 to provide a rotational
force to a camshaft 24. Camshaft 24 is fixed to rotate
with a cam 26 which in turn actuates a cam brake sys-
tem, as known.

[0014] A camshaft housing 28 securely mounts the
camshaft 24. A first seal 30 is provided at a cam end of
the housing 28, and between the housing 28 and the
camshaft 24. As shown in Figure 1B, a radially inner lip
portion 32 of the seal 30 seals against an outer periphery
33 of the camshaft 24. An axially inner grease seal 34
is provided. Seal 34 provides a back-up to the seal 30
in the event seal 30 should begin to fail. An outer washer
portion 36 of the seal 30 provides a thrust washer sur-
face against the cam 26. An outer sealing lip 38 is forced
against an outer peripheral surface 40 of the housing
28. Thus, sealing lip 32 seals at outer peripheral surface
33 of camshaft 24 while lip 38 seals outer surface 40.
The seal 30 does not rotate with the camshaft, and the
metal washer portion 36 provides a thrust washer sur-
face. A shroud position 43 of the metal portion is sized
to secure seal 30 on the housing and to force lip 38
against surface 40. Shroud 43 also provides a guide for
the brake shoe rollers to assume proper alignment of
the brake shoes. The sealing at the outer periphery of
the housing 28 and at the outer periphery of the shaft
24 provides a very reliable seal at this end of the assem-
bly.

[0015] A bearing 44 is mounted axially inwardly of
seal 34. Bearing 44 is radially larger than an inner bear-
ing 46, which is mounted at a side of camshaft 24 adja-
cent slack adjuster 22. As shown in Figure 1C, a seal
48, a space 49 filled with grease, and a washer 50 are
positioned adjacent the end of the camshaft housing 28.
Slack adjuster 22 is mounted to an end of the camshaft
24, and the seal 52 is mounted within the slack adjuster
22 mounting portion, to seal against the camshaft 24. A
seal 54 is mounted at the opposed end, and a washer
56 is mounted outwardly of seal 54. A snap ring 58 holds
the washer 56 and seal 54 at that end of the camshaft
24. Seal 54 seals between an outer seal 60 end a cam-
shaft 24. This arrangement provides a positive seal at
both ends of the camshaft housing 28 and both ends of
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the slack adjuster connection to the camshaft. Lubricant
is initially dispensed between the ends of housing 28
and also between the seals on the slack adjuster con-
nection. The lubricant within the camshaft housing need
not be repeatedly maintained. Instead, after the cam-
shaft housing is initially assembled, the initial lubrication
typically survives the expected life of the camshaft hous-
ing.

[0016] The seals and washer at the connection be-
tween the camshaft 24 and the slack adjuster 22 main-
tain the included lubrication for the expected life of the
brake system. The seals and washer at the slack adjust-
er and of the camshaft are an improvement over the pri-
or art, which typically did not provide the associated
seals and washers as shown in this invention.

[0017] As shown in Figure 1C, the washer 50 has an
outer peripheral diameter that is greater than the inner
peripheral diameter of this end of the camshaft housing
28. Thus, the washer 50 abuts the end of the camshaft
housing 28 and provides a stop surface for the slack ad-
juster 22. The outer snap ring 58 forces washer 56, and
the slack adjuster 22 toward the camshaft housing 28
as shown in Figure 1C. Thus, the combined washers 50
and 56 and the snap ring 58 together ensure proper po-
sitioning of the overall assembly.

[0018] Figure 2 is a detail of the camshaft 24. As
shown, cam 26 is at one axial end. Recessed surface
33 receives seal 30. A surface 62 is positioned axially
inwardly of the surface 33, and receives seal 34, and
bearing 44. Bearing 46 is received on surface 66. Sur-
faces 62 and 66 are provided with a heat treating, as
such induction heat treatment. Only the surfaces 62 and
66, and the splines to receive the slack adjuster, need
be heat treated, and by defining the locations for the two
bearing to be received, the present invention reduces
the expense in properly treating the camshaft. Interme-
diate surface 65 between surfaces 62 and 66 need not
be heat treated.

[0019] Seal48is also positioned outwardly of bearing
46 on surface 66. Washer 50 is received on surface 66.
Aninner surface 68 receives seal 52, and extends within
the slack adjuster 22. Seal 54 seals on surface 70, and
washer 56 also seats on surface 70. The snap ring 58
is received in surface 72.

[0020] Note thatthe position 62 is the radially greatest
portion of the camshaft 24. Because of this, the entire
camshaft can be moved through the camshaft housing
28, with the bearings and seals already assembled with-
in the camshaft housing 28. The progressively larger
portions will pass through the larger seals, and bearings,
until the assembly is properly positioned within both the
camshaft housing and the slack adjuster. At that time,
snap ring 58 can be snapped onto the end of the cam-
shaft 24 to completely secure the camshaft within its
housing and to the slack adjuster.

[0021] Figure 3 shows the bearing 44. Bearing 44 is
preferably formed of three layers, with an outer steel lay-
er 73, an inner bronze layer 74, and an innermost coat-
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ing 75 of Teflon™. The bearing 44 has a greater inner
diameter than the bearing 46. Figure 4 shows the bear-
ing 46, which has a smaller inner diameter than the bear-
ing 44. Chamfered ends 80 are formed at each end of
both bearings 44 and 46. The chamfered ends facilitate
pressing movement of the bearing into the camshaft
housing 28.

[0022] Figure 5 shows the seal 54, which has an out-
wardly extending lip 90 which contacts an inner periph-
eral portion of the slack adjuster housing. An inner por-
tion 92 of the seal 54 has a two part step surface with
the outer portion 94 being generally cylindrical and an
outer portion 96 extending radially inwardly to securely
grip on the outer periphery of the camshaft 24. Prefera-
bly, the portion 96 extends radially inwardly at a very
small angle from portion 94. In one example, the angle
is five degrees. The outer periphery of lip 90 is prferably
formed at an angle of approximately 25 degrees relative
to a center line of the seal 54.

[0023] Figure 6 shows a seal 52, having lip 90 similar
to the lip on seal 54, and the inner portions 94 and 96,
which are preferably formed at approximately the same
angles as the portion on seal 54. The seal from portions
96 of both seals 52 and 54 insure a very good seal at
each end of the camshaft 24 within the slack adjuster 22.
[0024] Figure 7 shows grease seal 34. As is known,
an outer metal portion 100 surrounds an inner air space
102 and seal portion 104. This seal provides a redun-
dant seal axially inwardly of the seal 30.

[0025] Seal 30 is shown in Figure 8, and includes the
metal washer portion 36, and the inner lip 32. The cam
abuts the washer 36 as mentioned above. The lip 32
seals on the camshaft 24. The portion 38 is deformed
against the outer periphery of the camshaft housing 28
to provide a good seal at that location.

[0026] The seal 48 is a grease seal which is similar to
that shown in Figure 7, however, there is not the second
sealing lip.

[0027] The size of a shroud portion 43 on washer 36
is selected relative to the outer periphery of the camshaft
housing 28 such that when the seal 30 is snapped onto
the camshaft housing, shroud 43 deforms the seal por-
tion 38 against the outer periphery of the camshaft hous-
ing to provide the seal.

[0028] A preferred embodiment of this invention has
been disclosed, however, a worker of ordinary skill in
the art would recognize that certain modifications would
come within the scope of this invention. For that reason,
the following claims should be studied to determine the
true scope and content of this invention.

Claims

1. A cam, camshaft, slack adjuster and housing as-
sembly for a brake comprising:

a camshaft (24) extending generally along an
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axis, and having a first axial end to be fixed to
a slack adjuster (22), and a second axial end
to be fixed to a cam (26) for actuation of a brake
system;

a cam (26) fixed to said second axial end of said
camshaft (24);

a slack adjuster (22) fixed to said first end of
said camshaft (24);

a camshaft housing (28) extending along said
camshaft (24) and between said first and sec-
ond end; and

a first seal (30) sealing between said camshaft
housing (28) and said camshaft (24) adjacent
said second end of said camshaft (24), a sec-
ond seal (48) sealing between an opposed end
of said camshaft housing (28) and said cam-
shaft (24),

characterized by a third seal (52) sealing be-
tween said slack adjuster (22) and said camshaft
(24) outwardly of said second seal (48),

and afourth seal (54) positioned adjacent said
first end of said camshaft (24) and sealing between
said camshaft (24) and said slack adjuster (22).

An assembly as recited in Claim 1, wherein said first
seal (30) includes an outer lip portion (38) sealing
on an outer peripheral portion of said camshaft
housing (28).

An assembly as recited in any of the preceding
Claims, wherein said first seal (30) includes a metal
washer portion (36) abutting said cam (26).

An assembly as recited in Claim 3, wherein said
metal washer portion (36) includes an axially ex-
tending portion extending back over said camshaft
(24) towards said first end, said metal portion (36)
holding said first seal (30) outer lip (38) against said
camshaft housing (28).

An assembly as recited in any of the preceding
Claims, wherein a first washer (50) is positioned on
said camshaft (24) between an axial end of said
camshaft housing (28) and said third seal (52), and
a second washer (56) is positioned between said
fourth seal (54) and said first end of said camshaft
(24).

An assembly as recited in Claim 5, wherein a snap
ring (58) is secured on said camshaft (24) between
second washer (56) and said first axial end of said
camshaft (24).
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An assembly as recited in Claims 5 or 6, wherein
said first washer (50) is positioned between an inner
end of said slack adjuster (22) and an end of said
camshaft housing (28), said first washer (50) having
an outer diameter greater than an inner diameter of
said end of said camshaft housing (28) such that
said first washer (50) abuts said end of said cam-
shaft housing (28).

An assembly as recited in any of the Claims 5to 7,
wherein said first washer (50) has an outer diameter
that is greater than an outer diameter of said second
washer (56).

An assembly as recited in any of the preceding
Claims, wherein said third seal (52) and said fourth
seal (54) have an outer lip (90) extending outwardly
of a main seal body at an angle and contacting said
slack adjuster (22) to provide a seal.

An assembly as recited in Claim 9, wherein said
third seal (52) and said fourth seal (54) have a two-
part inner periphery with a first cylindrical portion
and a second portion (96) angled inwardly from said
cylindrical part to provide a seal on said camshaft
(24) .

An assembly as recited in any of the preceding
Claims, wherein a pair of bearings (44, 46) are
mounted between said first seal (52) and said sec-
ond seal (54), a first bearing (44) being positioned
adjacent said first seal (30) and a second bearing
(46) being positioned adjacent said second seal
(48), said second bearing (46) having an inner di-
ameter that is less than an inner diameter of said
first bearing (44), and said camshaft (24) having a
surface (62) supported within said first bearing (44)
and a second surface (66) supported within said
second bearing (46), said surface (66) supported
within said second bearing (46) having a smaller
outer diameter than said surface (62) supported
within said first bearing (44), and said camshaft (24)
having an intermediate surface (65) having an outer
diameter between the outer diameter of said first
surface (62) and the outer diameter of said second
surface (66), said intermediate portion being posi-
tioned axially between said first and second surfac-
es (62, 66).

An assembly as recited in any of the preceding
Claims, wherein said third seal (52) and said fourth
seal (54) have an outer lip (90) extending outwardly
of a main seal body at an angle and contacting said
slack adjuster (22) to provide a seal.

An assembly as recited in Claim 12, wherein said
third seal (52) and said fourth seal (54) have a two-
part inner periphery with a first cylindrical part and
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14.

15.

16.

17.

18.

a second part (96) angled inwardly from said cylin-
drical part to provide a seal on said camshaft (24).

An assembly as recited in any of the preceding
Claims, wherein there is a fifth seal (34) positioned
adjacent said first seal (30), and in a direction
spaced toward said second seal (48).

A camshaft, cam, slack adjuster and housing as-
sembly for a brake comprising:

a camshaft (24) extending generally along an
axis, and having a first axial end to be fixed to
a slack adjuster member (22), and a second ax-
ial end to be fixed to a cam (26) for actuation of
a brake system;

acam (26) fixed to said second axial end of said
camshaft (24);

a slack adjuster (22) affixed to said first end of
said camshaft (24) for providing a rotational
force to said camshaft (24);

a camshaft housing (28) surrounding said cam-
shaft (24);

a first seal (30), and a second seal (48) posi-
tioned at an opposed end of said camshaft
housing (28) and sealing between said cam-
shaft housing (28) and said camshaft (24),

characterized by said first seal (30) including
an outer sealing portion sealingly engaged at an
outer peripheral surface of said camshaft housing
(28), and an inner sealing lip sealing contacting an
outer peripheral surface of said camshaft (24) ad-
jacent said second end of said camshaft (24).

An assembly as recited in Claim 15, wherein said
first seal (30) includes a metal washer portion (36)
for abutting said cam (26).

An assembly as recited in Claim 16, wherein said
metal washer portion (36) includes an axially ex-
tending portion extending back over said camshaft
(24) towards said first end, said metal portion hold-
ing said first seal outer sealing portion against said
camshaft housing (28).

A camshaft, cam, slack adjuster and housing as-
sembly for a brake comprising:

a camshaft (24) extending generally along an
axis, and having a first axial end to be fixed to
an actuation member, and a second axial end
to be fixed to a cam (26) for actuation of a brake
system;
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a camshaft housing (28) surrounding said cam-
shaft (24);

acam (26) fixed to said second axial end of said
camshaft (24);

a slack adjuster (22) affixed to said first end of
said camshaft (24) for providing a rotational
force to said camshaft (24);

asnapring (58) secured between said slack ad-
juster (22) and said first end of said camshaft
(24), said snap ring (58) holding said slack ad-
juster (22) on said camshaft (24) and against
said camshaft housing (28),

characterized in that a first washer (50) is
positioned between an axial end of said camshaft
housing (28) and said slack adjuster (22), said first
washer (50) abutting an axial end of said camshaft
housing (28) and also abutting an axial end of said
slack adjuster (22);

that an outer seal (52) is positioned on a side
of said first washer (50) spaced from said camshaft
housing (28) and sealing the surface between said
camshaft (24) and said slack adjuster (22) and an
inner seal (54) at an opposed side of said slack ad-
juster (22), and also sealing between said slack ad-
juster (22) and said camshaft (24);

that a second washer (56) is positioned be-
tween said slack adjuster (22) and said first end of
said camshaft (24); and

that said snap ring (58) is secured between
said second washer (56) and said first end of said
camshaft (24), said snap ring (58) holding said sec-
ond washer (56) on said camshaft (24) and against
the second end of said slack adjuster (22), said
snap ring (58) also holding said first washer (50) on
said camshaft (24), and against said camshaft
housing (28).

An assembly as recited in Claim 18, wherein said
first washer (50) has an outer diameter which is
greater than an inner diameter of said second end
of said camshaft housing (28) such that said first
washer (50) abuts said second end of said camshaft
housing (28).

An assembly as recited in Claims 18 or 19, wherein
said inner and outer seals (52, 54) have an outer lip
(90) extending outwardly of a main seal body and
at an angle and contacting said slack adjuster (22)
to provide a seal.

An assembly as recited in any of the Claims 18 to
20, wherein said inner and outer seals (52, 54) have
a two-part inner periphery within the first cylindrical
part and a second part (96) angled inwardly from
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said cylindrical part to provide a seal on said cam-
shaft (24).

Patentanspriiche

Nocken-, Nockenwellen-, Gesténgesteller- und Ge-
h&useanordnung firr eine Bremse, mit:

einer sich allgemein langs einer Achse erstrek-
kenden Nockenwelle (24) mit einem an einem
Gesténgesteller (22) zu befestigenden ersten
axialen Ende und einem an einem Nocken (26)
zu befestigenden zweiten axialen Ende zur Be-
tatigung eines Bremssystems;

einem an dem zweiten axialen Ende der Nok-
kenwelle (24) befestigten Nocken (26);

einem an dem ersten Ende der Nockenwelle
(24) befestigten Gestangesteller (22);

einem sich langs der Nockenwelle (24) und zwi-
schen dem ersten und dem zweiten Ende er-
streckenden Nokkenwellengehause (28); und

einer zwischen dem Nockenwellengehause
(28) und der Nockenwelle (24) angrenzend an
das zweite Ende der Nockenwelle (24) abdich-
tenden ersten Dichtung (30), wobei eine zweite
Dichtung (48) zwischen einem entgegenge-
setzten Ende des Nokkenwellengehduses (28)
und der Nockenwelle (24) abdichtet,

gekennzeichnet durch eine zwischen dem
Gestéangesteller (22) und der Nockenwelle (24) au-
Rerhalb der zweiten Dichtung (48) abdichtende drit-
te Dichtung (52)

und eine vierte Dichtung (54), die angrenzend
an das erste Ende der Nockenwelle (24) positioniert
istund zwischen der Nockenwelle (24) und dem Ge-
sténgesteller (22) abdichtet.

Anordnung gemaf Anspruch 1, bei der die erste
Dichtung (30) einen duReren Lippenabschnitt (38)
aufweist, der an einem Aulienumfangsabschnitt
des Nockenwellengehauses (28) abdichtet.

Anordnung gemaR einem der vorhergehenden An-
spriiche, bei der die erste Dichtung (30) einen an
dem Nocken (26) anliegenden Metallscheibenab-
schnitt (36) umfalt.

Anordnung gemaf Anspruch 3, bei der der Metall-
scheibenabschnitt (36) einen axial verlaufenden
Abschnitt aufweist, der sich lGber die Nockenwelle
(24) in Richtung auf das erste Ende zuriick er-
streckt, wobei der Metallabschnitt (36) die auRere
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Lippe (38) der ersten Dichtung (30) gegen das Nok-
kenwellengehause (28) halt.

Anordnung gemaR einem der vorhergehenden An-
spriiche, bei der eine erste Scheibe (50) auf der
Nockenwelle (24) zwischen einem axialen Ende
des Nockenwellengehduses (28) und der dritten
Dichtung (52) positioniert ist und eine zweite Schei-
be (56) zwischen der vierten Dichtung (54) und dem
ersten Ende der Nockenwelle (24) positioniert ist.

Anordnung gemaf Anspruch 5, bei der auf der Nok-
kenwelle (24) zwischen der zweiten Scheibe (56)
und dem ersten axialen Ende der Nockenwelle (24)
ein Sprengring (58) angebracht ist.

Anordnung gemaf Anspruch 5 oder 6, bei der die
erste Scheibe (50) zwischen einem inneren Ende
des Gestangestellers (22) und einem Ende des
Nockenwellengehduses (28) positioniert ist, wobei
die erste Scheibe (50) einen Auliendurchmesser
hat, der grof3er als ein Innendurchmesser, des En-
des des Nockenwellengehauses (28) ist, derart,
daR die erste Scheibe (50) an dem Ende des Nok-
kenwellengehauses (28) anliegt.

Anordnung gemaf einem der Anspriiche 5 bis 7,
bei der die erste Scheibe (50) einen AuRendurch-
messer hat, der gréRer als ein AuBendurchmesser
der zweiten Scheibe (56) ist.

Anordnung gemaf einem der vorhergehenden An-
spriche, bei der die dritte Dichtung (52) und die
vierte Dichtung (54) eine dulere Lippe (90) aufwei-
sen, die sich von einem Hauptdichtungskdrper un-
ter einem Winkel nach auf3en erstreckt und zur Bil-
dung einer Dichtung an dem Gestangesteller (22)
in Anlage ist.

Anordnung gemal Anspruch 9, bei der die dritte
Dichtung (52) und die vierte Dichtung (54) einen
zweiteiligen Innenumfang mit einem ersten zylindri-
schen Abschnitt und einem zweiten Abschnitt (96)
aufweisen, der zur Bildung einer Dichtung an der
Nockenwelle (24) von dem zylindrischen Teil nach
innen abgewinkelt ist.

Anordnung gemaf einem der vorhergehenden An-
spriiche, bei der zwei Lager (44, 46) zwischen der
ersten Dichtung (30) und der zweiten Dichtung (48)
angebracht sind, wobei ein erstes Lager (44) an-
grenzend an die erste Dichtung (30) positioniert ist
und ein zweites Lager (46) angrenzend an die zwei-
te Dichtung (48) positioniert ist, wobei das zweite
Lager (46) einen Innendurchmesser hat, der kleiner
als ein Innendurchmesser des ersten Lagers (44)
ist und wobei die Nockenwelle (24) eine innerhalb
des ersten Lagers (44) gelagerte Flache (62) und
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eine innerhalb des zweiten Lagers (46) gelagerte
zweite Flache (66) aufweist, wobei die innerhalb
des zweiten Lagers (46) gelagerte Flache (66) ei-
nen kleineren AuRendurchmesser als die innerhalb
des ersten Lagers (44) gelagerte Flache (62) hat,
und wobei die Nockenwelle (24) eine Zwischenfla-
che (65) mit einem AuRendurchmesser zwischen
dem AuBendurchmesser der ersten Flache (62)
und dem Auflendurchmesser der zweiten Flache
(66) aufweist, wobei der Zwischenabschnitt axial
zwischen der ersten und der zweiten Flache (62,
66) positioniert ist.

Anordnung gemafR einem der vorhergehenden An-
spriiche, bei der die dritte Dichtung (52) und die
vierte Dichtung (54) eine aulRere Lippe (90) aufwei-
sen, die sich von einem Hauptdichtungskérper un-
ter einem Winkel nach auen erstreckt und zur Bil-
dung einer Dichtung an dem Gestangesteller (22)
in Anlage ist.

Anordnung gemal Anspruch 12, bei der die dritte
Dichtung (52) und die vierte Dichtung (54) einen
zweiteiligen Innenumfang mit einem ersten zylindri-
schen Teil und einem zweiten Teil (96) aufweisen,
der zur Bildung einer Dichtung an der Nockenwelle
(24) von dem zylindrischen Teil nach innen abge-
winkelt ist.

Anordnung gemaR einem der vorhergehenden An-
spruche, bei der eine angrenzend an die erste Dich-
tung (30) und in einer Richtung zu der zweiten Dich-
tung (48) beabstandet positionierte fiinfte Dichtung
(34) vorhanden ist.

Nockenwellen-, Nocken-, Gestangesteller- und Ge-
hauseanordnung fiir eine Bremse, mit:

einer sich allgemein l&angs einer Achse erstrek-
kenden Nockenwelle (24) mit einem an einem
Gestangestellerelement (22) zu befestigenden
ersten axialen Ende und einem an einem Nok-
ken (26) zu befestigenden zweiten axialen En-
de zur Betétigung eines Bremssystems;

einem an dem zweiten axialen Ende der Nok-
kenwelle (24) befestigten Nocken (26);

einem an dem ersten Ende der Nockenwelle
(24) befestigten Gestangesteller (22), der eine
Rotationskraft auf die Nockenwelle (24) aus-
Ubt;

einem die Nockenwelle (24) umgebenden Nok-
kenwellengehause (28);

einer ersten Dichtung (30) sowie einer an ei-
nem entgegengesetzten Ende des Nockenwel-
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lengehauses (28) positionierten zweiten Dich-
tung (48), die zwischen dem Nockenwellenge-
hause (28) und der Nockenwelle (24) abdichtet,

dadurch gekennzeichnet, daB die erste
Dichtung (30) einen duReren Dichtabschnitt, der mit
einer AuRenumfangsflache des Nockenwellenge-
hduses (28) in Dichteingriff ist, und eine innere
Dichtlippe umfaf3t, die durch Anlage an einer Au-
Renumfangsflache der Nockenwelle (24) angren-
zend an das zweite Ende der Nockenwelle (24) ab-
dichtet.

Anordnung gemal Anspruch 15, bei der die erste
Dichtung (30) einen Metallscheibenabschnitt (36)
umfalt, der an dem Nocken (26) anliegt.

Anordnung gemaf Anspruch 16, bei der der Metall-
scheibenabschnitt (36) einen axial verlaufenden
Abschnitt aufweist, der sich tUber die Nockenwelle
(24) in Richtung auf das erste Ende zurick er-
streckt, wobei der Metallabschnitt den &uReren
Dichtabschnitt der ersten Dichtung gegen das Nok-
kenwellengehause (28) halt.

Nockenwellen-, Nocken-, Gestangesteller- und Ge-
hauseanordnung fir eine Bremse, mit:

einer sich allgemein langs einer Achse erstrek-
kenden Nockenwelle (24) mit einem an einem
Betatigungselement zu befestigenden ersten
axialen Ende und einem an einem Nocken (26)
zu befestigenden zweiten axialen Ende zur Be-
tatigung eines Bremssystems;

einem die Nockenwelle (24) umgebenden Nok-
kenwellengehause (28);

einem an dem zweiten axialen Ende der Nok-
kenwelle (24) befestigten Nocken (26);

einem an dem ersten Ende der Nocken-
welle (24) befestigten Gestangesteller (22), der
eine Rotationskraft auf die Nockenwelle (24)
auslubt;

einem zwischen dem Gestangesteller (22) und
dem ersten Ende der Nockenwelle (24) ange-
brachten Sprengring (58), wobei der Spreng-
ring (58) den Gestangesteller (22) an der Nok-
kenwelle (24) und gegen das Nokkenwellenge-
hause (28) halt,

dadurch gekennzeichnet, daB eine erste
Scheibe (50) zwischen einem axialen Ende des
Nockenwellengehduses (28) und dem Gestange-
steller (22) positioniert ist, wobei die erste Scheibe
(50) an einem axialen Ende des Nockenwellenge-
hauses (28) anliegt und ferner an einem axialen En-
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de des Gestangestellers (22) anliegt;

dal auf einer Seite der ersten Scheibe (50)
eine dulere Dichtung (52) positioniert ist, die von
dem Nockenwellengehduse (28) beabstandet ist
und die Flache zwischen der Nockenwelle (24) und
dem Gestangesteller (22) abdichtet, sowie auf einer
gegenulberliegenden Seite des Gestangestellers
(22) eine innere Dichtung (54) positioniert ist, die
ebenfalls zwischen dem Gesténgesteller (22) und
der Nockenwelle (24) abdichtet;

daR eine zweite Scheibe (56) zwischen dem
Gestéangesteller (22) und dem ersten Ende der Nok-
kenwelle (24) positioniert ist; und

daf der Sprengring (58) zwischen der zwei-
ten Scheibe (56) und dem ersten Ende der Nocken-
welle (24) angebrachtist, wobei der Sprengring (58)
die zweite Scheibe (56) an der Nockenwelle (24)
und gegen das zweite Ende des Gestangestellers
(22) halt, wobei der Sprengring (58) ferner die erste
Scheibe (50) an der Nockenwelle (24) sowie gegen
das Nockenwellengehause (28) halt.

Anordnung gemal Anspruch 18, bei der die erste
Scheibe (50) einen AuRendurchmesser hat, der
gréRer als ein Innendurchmesser des zweiten En-
des des Nockenwellengehauses (28) ist, derart,
daf} die erste Scheibe (50) an dem zweiten Ende
des Nockenwellengehauses (28) anliegt.

Anordnung gemaR Anspruch 18 oder 19, bei der die
innere und die dulRere Dichtung (52, 54) eine dulle-
re Lippe (90) aufweisen, die sich von einem Haupt-
dichtungskérper nach auf3en und unter einem Win-
kel erstreckt und zur Bildung einer Dichtung an dem
Gestangesteller (22) in Anlage ist.

Anordnung gemaf einem der Anspriiche 18 bis 20,
bei der die innere und die aulere Dichtung (52, 54)
einen zweiteiligen Innenumfang innerhalb des er-
sten zylindrischen Teiles und eines zweiten Teiles
(96) aufweisen, der zur Bildung einer Dichtung an
der Nockenwelle (24) von dem zylindrischen Teil
nach innen abgewinkelt ist.

Revendications

1.

Ensemble de came, d'arbre a cames, de régleur de
jeu et de boitier, destiné a un frein comprenant:

un arbre a cames (24) qui se déploie en général
le long d'un axe, et ayant une premiére extré-
mité axiale a fixer a un régleur de jeu (22), et
une seconde extrémité axiale a fixer a une ca-
me (26) pour la mise en action d'un systéme de
freinage;

une came (26) fixée a ladite seconde extrémité
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axiale dudit arbre a cames (24);

un régleur de jeu (22) fixé a ladite premiére ex-
trémité dudit arbre a cames (24);

un boitier d'arbre a cames (28) qui se déploie
le long dudit arbre a cames (24) et entre lesdi-
tes premiére et seconde extrémités; et

un premier joint d'étanchéité (30) assurant
I'étanchéité entre ledit boitier d'arbre a cames
(28) et ledit arbre a cames (24) adjacent a ladite
seconde extrémité dudit arbre a cames (24), un
deuxiéme joint d'étanchéité (48) assurant
I'étanchéité entre une extrémité opposée dudit
boitier d'arbre a cames (28) et ledit arbre a ca-
mes (24),

caractérisé par un troisieme joint d'étanchéi-
té (52) assurant I'étanchéité entre ledit régleur de
jeu (22) et ledit arbre a cames (24) a I'extérieur dudit
deuxiéme joint d'étanchéité (48),

et un quatrieme joint d'étanchéité (54) posi-
tionné adjacent a ladite premiére extrémité dudit ar-
bre a cames (24) et assurant I'étanchéité entre ledit
arbre a cames (24) et ledit régleur de jeu (22).

Ensemble selon larevendication 1, dans lequel ledit
premier joint d'étanchéité (30) comprend une partie
de levre externe (38) qui assure I'étanchéité sur une
partie périphérique externe dudit boitier d'arbre a
cames (28).

Ensemble selon I'une quelconque des revendica-
tions précédentes, dans lequel ledit premier joint
d'étanchéité (30) comprend une partie de rondelle
métallique (36) qui vient en butée sur ladite came
(26).

Ensemble selon la revendication 3, dans lequel la-
dite partie de rondelle métallique (36) comprend
une partie qui se déploie de maniere axiale en se
déployant en arriére dudit arbre a cames (24) vers
ladite premiére extrémité, ladite partie métallique
(36) maintenant ladite Ievre externe (38) du premier
joint d'étanchéité (30) contre ledit boitier d'arbre a
cames (28).

Ensemble selon l'une quelconque des revendica-
tions précédentes, dans lequel une premiére ron-
delle (50) est positionnée sur ledit arbre a cames
(24) entre une extrémité axiale dudit boitier d'arbre
a cames (28) et ledit troisieme joint d'étanchéité
(52), et dans lequel une seconde rondelle (56) est
positionnée entre ledit quatrieme joint d'étanchéité
(54) et ladite premiere extrémité dudit arbre a ca-
mes (24).
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Ensemble selon la revendication 5, dans lequel un
anneau d'arrét (58) est fixé sur ledit arbre a cames
(24) entre la seconde rondelle (56) et ladite premié-
re extrémité axiale dudit arbre a cames (24).

Ensemble selon I'une quelconque des revendica-
tions 5 ou 6, dans lequel ladite premiére rondelle
(50) est positionnée entre une extrémité interne du-
dit régleur de jeu (22) et une extrémité dudit boitier
d'arbre a cames (28), ladite premiére rondelle (50)
ayant un diamétre externe plus grand qu'un diamé-
tre interne de ladite extrémité dudit boitier d'arbre a
cames (28) de telle sorte que ladite premiére ron-
delle (50) vient en butée contre ladite extrémité du-
dit boitier d'arbre a cames (28).

Ensemble selon I'une quelconque des revendica-
tions 5a7, dans lequel ladite premiére rondelle (50)
a un diametre externe qui est plus grand qu'un dia-
métre externe de ladite seconde rondelle (56).

Ensemble selon I'une quelconque des revendica-
tions précédentes, dans lequel ledit troisieme joint
d'étanchéité (52) et ledit quatrieme joint d'étanchéi-
té (54) ont une lévre externe (90) qui se déploie vers
I'extérieur d'un corps principal de joint d'étanchéité
sous un certain angle et qui entre en contact avec
ledit régleur de jeu (22) afin de fournir un joint
d'étanchéité.

Ensemble selonlarevendication 9, dans lequel ledit
troisieme joint d'étanchéité (52) et ledit quatrieme
joint d'étanchéité (54) ont une périphérie interne en
deux parties avec une premiere partie cylindrique
et une seconde partie (96) qui font un angle vers
I'intérieur a partir de ladite partie cylindrique afin de
fournir un joint d'étanchéité sur ledit arbre a cames
(24).

Ensemble selon I'une quelconque des revendica-
tions précédentes, dans lequel une paire de paliers
(44, 46) est montée entre ledit premier joint d'étan-
chéité (52) et ledit deuxiéme joint d'étanchéité (54),
un premier palier (44) étant positionné adjacent
audit premier joint d'étanchéité (30) et un second
palier (46) étant positionné adjacent audit deuxie-
me joint d'étanchéité (48), ledit second palier (46)
ayant un diamétre interne qui est inférieur a un dia-
métre interne dudit premier palier (44), et ledit arbre
a cames (24) ayant une surface (62) supportée a
I'intérieur dudit premier palier (44) et une seconde
surface (66) supportée a l'intérieur dudit deuxieme
palier (46), ladite surface (66) supportée a l'intérieur
dudit deuxiéme palier (46) ayant un plus petit dia-
meétre externe que ladite surface (62) supportée a
I'intérieur dudit premier palier (44), et ledit arbre a
cames (24) ayant une surface intermédiaire (65)
ayantun diamétre externe entre le diamétre externe
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de ladite premiére surface (62) et le diamétre exter-
ne de ladite seconde surface (66), ladite partie in-
termédiaire étant positionnée de maniére axiale en-
tre lesdites premiére et seconde surfaces (62, 66).

Ensemble selon l'une quelconque des revendica-
tions précédentes, dans lequel ledit troisiéme joint
d'étanchéité (52) et ledit quatriéeme joint d'étanchéi-
té (54) ont une lévre externe (90) qui se déploie vers
I'extérieur d'un corps principal de joint d'étanchéité
sous un certain angle et qui entre en contact avec
ledit régleur de jeu (22) afin de fournir un joint
d'étanchéité.

Ensemble selon la revendication 12, dans lequel le-
dit troisieme joint d'étanchéité (52) et ledit quatrie-
me joint d'étanchéité (54) ont une périphérie interne
en deux parties avec une premiére partie cylindri-
que et une seconde partie (96) qui fait un angle vers
I'intérieur a partir de ladite partie cylindrique afin de
fournir un joint d'étanchéité sur ledit arbre & cames
(24).

Ensemble selon l'une quelconque des revendica-
tions précédentes, dans lequel il y a un cinquiéme
jointd'étanchéité (34) positionné adjacent audit pre-
mier joint d'étanchéité (30), et dans une direction
espaceée vers ledit deuxiéme joint d'étanchéité (48).

Ensemble de came, d'arbre a cames, de régleur de
jeu et de logement, destiné a un frein comprenant:

un arbre a cames (24) qui se déploie en général
le long d'un axe, et ayant une premiere extré-
mité axiale a fixer a un élément de régleur de
jeu (22), et une seconde extrémité axiale a fixer
a une came (26) pour la mise en action d'un
systeme de freinage;

une came (26) fixée a ladite seconde extrémité
axiale dudit arbre a cames (24);

un régleur de jeu (22) fixé a ladite premiéere ex-
trémité dudit arbre a cames (24) qui permet de
fournir une force de rotation audit arbre a ca-
mes (24);

un boitier d'arbre a cames (28) qui entoure ledit
arbre a cames (24);

un premier joint d'étanchéité (30), et un deuxié-
me joint d'étanchéité (48) positionné a une ex-
trémité opposée dudit boitier d'arbre a cames
(28) et qui assurent I'étanchéité entre ledit boi-
tier d'arbre a cames (28) et ledit arbre a cames
(24),

caractérisé par ledit premier joint d'étanchéi-
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té (30) comprenant une partie d'étanchéité externe
engagée de maniére étanche a une surface péri-
phérique externe dudit boitier d'arbre & cames (28),
et une lévre d'étanchéité interne qui assure I'étan-
chéi en entrant en contact avec une surface péri-
phérique externe dudit arbre a cames (24) adjacen-
te a ladite seconde extrémité dudit arbre a cames
(24).

Ensemble selon la revendication 15, dans lequel le-
dit premier joint d'étanchéité (30) comprend une
partie de rondelle métallique (36) qui vient en butée
sur ladite came (26).

Ensemble selon la revendication 16, dans lequel la-
dite partie de rondelle métallique (36) comprend
une partie qui se déploie de maniére axiale en se
déployant en arriere dudit arbre a cames (24) vers
ladite premiere extrémité, ladite partie métallique
maintenant ladite partie externe du premier joint
d'étanchéité contre ledit boitier d'arbre a cames
(28).

Ensemble de came, d'arbre a cames, de régleur de
jeu et de logement, destiné a un frein comprenant:

un arbre a cames (24) qui se déploie en général
le long d'un axe, et ayant une premiére extré-
mité axiale a fixer a un élément de mise en ac-
tion, et une seconde extrémité axiale a fixer a
une came (26) pour la mise en action d'un sys-
teme de freinage;

un boitier d'arbre a cames (28) qui entoure ledit
arbre a cames (24);

une came (26) fixée a ladite seconde extrémité
axiale dudit arbre a cames (24);

un régleur de jeu (22) fixé a ladite premiére ex-
trémité dudit arbre a cames (24) qui permet de
fournir une force de rotation audit arbre a ca-
mes (24);

un anneau d'arrét (58) fixé entre ledit régleur
de jeu (22) et ladite premiéere extrémité dudit
arbre a cames (24), ledit anneau d'arrét (58)
maintenant ledit régleur de jeu (22) sur ledit ar-
bre a cames (24) et contre ledit boitier d'arbre
a cames (28),

caractérisé en ce qu'une premiére rondelle
(50) est positionnée entre une extrémité axiale dudit
boitier d'arbre a cames (28) et ledit régleur de jeu
(22), ladite premiére rondelle (50) venant en butée
contre une extrémité axiale dudit boitier d'arbre a
cames (28) et venant également en butée contre
une extrémité axiale dudit régleur de jeu (22);
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en ce qu'un joint d'étanchéité externe (52) est
positionné d'un c6té de ladite premiere rondelle (50)
espaceé dudit boitier d'arbre a cames (28) et assu-
rant I'étanchéité de la surface entre ledit arbre a ca-
mes (24) et ledit régleur de jeu (22) et un joint
d'étanchéité interne (54) a un c6té opposé dudit ré-
gleurdejeu (22), et assurant égalementl'étanchéité
entre ledit régleur de jeu (22) et ledit arbre a cames
(24);

en ce qu'une seconde rondelle (56) est posi-
tionnée entre ledit régleur de jeu (22) et ladite pre-
miére extrémité dudit arbre a cames (24); et

en ce que ledit anneau d'arrét (58) est fixé
entre ladite seconde rondelle (56) et ladite premiére
extréemité dudit arbre a cames (24), ledit anneau
d'arrét (58) maintenant la seconde rondelle (56) sur
ledit arbre a cames (24) et contre la seconde extré-
mité dudit régleur de jeu (22), ledit anneau d'arrét
(58) maintenant également la premiere rondelle
(50) sur ledit arbre a cames (24), et contre ledit boi-
tier d'arbre a cames (28).

Ensemble selon la revendication 18, dans lequel la-
dite premiére rondelle (50) a un diamétre externe
qui est plus grand qu'un diamétre interne de ladite
seconde extrémité dudit boitier d'arbre a cames
(28) de telle sorte que ladite premiére rondelle (50)
vient en butée contre ladite seconde extrémité dudit
boitier d'arbre a cames (28).

Ensemble selon l'une quelconque des revendica-
tions 18 ou 19, dans lequel lesdits joints d'étanchéi-
té interne et externe (52, 54) ont une lévre externe
(90) qui se déploie vers I'extérieur d'un corps prin-
cipal de joint d'étanchéité sous un certain angle et
qui entre en contact avec ledit régleur de jeu (22)
afin de fournir un joint d'étanchéité.

Ensemble selon I'une quelconque des revendica-
tions 18 a 20, dans lequel lesdits joints d'étanchéité
interne et externe (52, 54) ont une périphérie inter-
ne en deux parties a l'intérieur de la premiére partie
cylindrique et une seconde partie (96) qui fait un an-
gle vers l'intérieur a partir de ladite partie cylindrique
afin de fournir un joint d'étanchéité sur ledit arbre a
cames (24).
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