
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

56
7 

84
8

B
1

TEPZZ 567848B_T
(11) EP 2 567 848 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
17.12.2014 Bulletin 2014/51

(21) Application number: 12183140.8

(22) Date of filing: 05.09.2012

(51) Int Cl.:
B60K 17/04 (2006.01) F16D 55/40 (2006.01)

F16D 65/853 (2006.01)

(54) Travel drive device for dump truck

Verfahrvorrichtung für Kipplastwagen

Dispositif de commande de déplacement pour camion-benne

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 06.09.2011 JP 2011193696

(43) Date of publication of application: 
13.03.2013 Bulletin 2013/11

(73) Proprietor: Hitachi Construction Machinery Co., 
Ltd.
Tokyo 112-0004 (JP)

(72) Inventors:  
• Shibukawa, Takeshi

Ibaraki, 300-0013 (JP)
• Inoue, Naoyuki

Ibaraki, 300-0013 (JP)

• Tanaka, Kyoko
Ibaraki, 300-0013 (JP)

• Hagihara, Shinichiro
Ibaraki, 300-0013 (JP)

• Shinohara, Takeshi
Ibaraki, 300-0013 (JP)

(74) Representative: MERH-IP 
Matias Erny Reichl Hoffmann
Paul-Heyse-Strasse 29
80336 München (DE)

(56) References cited:  
WO-A1-90/05079 DE-A1- 1 817 100
DE-A1- 10 217 483 GB-A- 2 109 880
US-A1- 2009 215 569  



EP 2 567 848 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present invention relates to a travel drive
device for a dump truck which is suitably used in trans-
porting crushed stones excavated from such as an open-
pit stope, a stone quarry, a mine or the like.

BACKGROUND ART

[0002] In general, a large-sized transporter vehicle
called a dump truck has a liftable vessel (loading plat-
form) on a frame of a vehicle body, and transports
crushed stones or the like in a state of a heavy baggage
being loaded in a large quantity on the vessel.
[0003] Therefore, each travel drive device for driving
drive wheels of the dump truck for traveling is provided
with a cylindrical axle housing mounted in a non-rotating
state on a vehicle body, a rotational shaft provided to
axially extend in the axle housing and driven by a drive
source such as an electric motor for rotation, a wheel
mounting cylinder which is rotatably mounted on an end-
side periphery of the axle housing through bearings and
to which vehicle wheels are mounted, and a reduction
gear mechanism provided between the wheel mounting
cylinder and the axle housing to decelerate rotation of
the rotational shaft, which is transmitted to the wheel
mounting cylinder (Patent Documents 1 and 2).
[0004] A wet brake formed of a wet multi-plate type of
hydraulic brake for applying a braking force to the rotation
of the wheel mounting cylinder and a floating seal ar-
ranged between the wet brake and the bearings for re-
taining a cooling liquid of the wet brake in a sealed state
to the wheel mounting cylinder are provided between the
axle housing and the wheel mounting cylinder.
[0005] In Patent Document 3 a wheel head comprising
a wheel hub housing provided with radial front flanges
which axially cover the wheel bearing or the interlocking
connection of the end of an axle shaft nearer the wheel
drive or the sun gear of a planetary gear train is shown.
[0006] In Patent Document 4, which describes a travel
drive device according to the preamble of claim 1, a wheel
hub for industrial vehicles having a reduction gear and a
brake which has, alternating with interpolated discs, a
plurality of brake discs rotationally fast on the shaft of the
reduction gear, the interpolated discs being mounted on
a single support column which is parallel to the said shaft
and is offset in relation to the latter is shown.
[0007] In Patent Document 5 a travel assembly, suited
for arrangement on a vehicle such as a mining dump
truck, is provided with a planetary speed reduction mech-
anism for transmitting rotation of a travel motor at a lower
rotational speed, a spindle forming an axle, and a wheel
supported on the spindle via a tapered roller bearing and
rotatable by the planetary speed reduction mechanism
is shown.
[0008] In Patent Document 6 a transmission having a

planet wheel forming a drive, and a planet carrier with
sun wheel forming a take-off is shown. The planet carrier
has at least one coolant feed with an intake and outlet.
The outlet is located in the area of an inner disc of a
multiple disc brake, while the intake is on the side of the
planet carrier opposite to a wheel bearing. The coolant
is fed to the intake by a cup-shaped part with blades
rotating with the planet carrier, or via a centrifugal pump
mounted on the drive.
[0009] In Patent Document 7 a drive particularly for
use on agricultural or goods vehicles having a continuous
brake is provided at each wheel as well as a normal op-
erating brake. Further it is shown that a differential gear
drive at each wheel station is fitted actually inside the
wheel rim and the continuous brake is fitted between two
parts of the planet wheel drive and is in a special housing
outside the planet wheels and on the drive shaft. The
housing incorporates a drum shaped component wherein
the brake itself is of a multiple disc type.

PRIOR ART DOCUMENTS

PATENT DOCUMENTS

[0010]

Patent Document 1: Japanese Patent Laid-Open
No. 2009-204016 A
Patent Document 2: Japanese Patent Laid-Open
No. 2010-116963 A
Patent Document 3: WO 90/05079 A1
Patent Document 4: GB 2 109 880 A
Patent Document 5: US 2009/0215569 A1
Patent Document 6: DE 102 17 483 A1
Patent Document 7: DE 18 17 100 A1

SUMMARY OF THE INVENTION

[0011] Incidentally, since a rotational load of large
toque is acted to the travel drive device for the dump
truck according to the aforementioned conventional art,
lubricant oil is supplied to the bearings and the reduction
gear mechanism provided between the axle housing and
the wheel mounting cylinder. For isolating the lubricant
oil from the cooling liquid in the wet brake side, a floating
seal is disposed between the bearings and the wet brake.
[0012] However, for example, when a braking opera-
tion of applying a braking force by operating the wet brake
or releasing the braking force is repeatedly performed in
the middle of traveling on a long down-slope, a heat gen-
erated amount of the wet brake increases to exceed a
capability of the cooling liquid, possibly causing overheat-
ing. In the worst case, components of the wet brake are
possibly broken or damaged. Further, a metallic seal ring
in the floating seal is possibly broken or damaged due to
generation of seizing, wear or the like on a sliding surface
thereof under such a high-temperature condition. An O-
ring of the floating seal is also possibly broken or dam-
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aged under an influence of a high temperature or a pres-
sure from the wet brake.
[0013] In such a case, there is a possibility that not only
a sealing function of the floating seal is lost, but also
broken pieces due to breakage and damage of the com-
ponents from the wet brake and the floating seal enter
into an inside of the wheel mounting cylinder as foreign
objects and reach to positions of the bearings and the
reduction gear mechanism provided between the axle
housing and the wheel mounting cylinder. When the com-
ponent in the reduction gear mechanism is damaged by
the foreign object, in the worst case, the dump truck is
difficult to drive and travel on its own. Particularly, since
the dump truck as a large-sized transporter vehicle is
difficult to be trailed by another vehicle, which is different
from a general passenger car, it is desirable that the
dump truck can travel to a safe place on its own in the
meantime.
[0014] In view of the above-discussed problem with
the conventional art, it is an object of the present invention
to provide a travel drive device for a dump truck which
can protect a reduction gear mechanism and the like in
a wheel mounting cylinder from foreign objects of a wet
brake side to enhance durability and reliability of an entire
device.
[0015] (1) It is provided a travel drive device for a dump
truck comprising a cylindrical axle housing mounted in a
non-rotating state on a vehicle body of a dump truck; a
rotational shaft provided to axially extend in the axle
housing and driven and rotated by a drive source; a wheel
mounting cylinder which is rotatably provided on an outer
peripheral side of the axle housing through wheel support
bearings and to which wheels are mounted; a reduction
gear mechanism provided between the axle housing and
the wheel mounting cylinder to decelerate rotation of the
rotational shaft, which is transmitted to the wheel mount-
ing cylinder; a wet brake provided between the axle hous-
ing and the wheel mounting cylinder for applying a brak-
ing force to rotation of the wheel mounting cylinder;
and/or a seal mechanism positioned between the wet
brake and the wheel support bearing and provided be-
tween the axle housing and the wheel mounting cylinder
for keeping a cooling liquid of the wet brake in a sealed
state to a lubricant oil in the wheel mounting cylinder.
[0016] The characteristic of the construction adopted
in the present invention comprises a foreign-object trap-
ping portion is provided between the wheel support bear-
ing and the seal mechanism for trapping foreign objects
flowing from the seal mechanism toward the wheel sup-
port bearing.
[0017] With this arrangement, even if the foreign object
generated in the wet brake or the seal mechanism flows
from the wet brake toward the wheel support bearing,
the foreign object can be trapped by the foreign-object
trapping portion provided in the outer peripheral side of
the axle housing. Therefore, this arrangement can pre-
vent the foreign object from reaching to positions of the
wheel support bearing and the reduction gear mecha-

nism provided between the axle housing and the wheel
mounting cylinder. Since the components in the reduction
gear mechanism can be protected from the foreign object
in this manner, the dump truck as a large-sized trans-
porter vehicle can drive and travel to a safe place on its
own in the meantime.
[0018] (2) Accordingly , the foreign-object trapping
portion is configured as a radial gap formed of a gap
providing a radial space between a brake hub forming
part of the wet brake and a retainer positioning an inner
race of the wheel support bearing to the axle housing.
With this configuration, the foreign object can be trapped
in the radial gap formed between the brake hub and the
retainer to prevent the foreign object from flowing in the
downstream side.
[0019] (3) According to the present invention, a travel
drive device for a dump truck comprises a brake hub
provided in the wheel mounting cylinder and forming a
part of the wet brake to transmit a braking force of the
wet brake to the wheel mounting cylinder; and a retainer
provided between the axle housing and an inner race of
the wheel support bearing and opposing the brake hub
through an axial gap to be axially spaced therefrom,
wherein: the foreign-object trapping portion is formed as
a radial gap which provides a radial space between the
brake hub and the retainer in a state of being communi-
cated with the axial gap and is smaller than the axial gap.
With this arrangement, the retainer opposing the brake
hub through the axial gap can form the radial gap of a
dimension, which is smaller than that of the axial gap,
between the retainer and the brake hub to trap the foreign
object within the radial gap.
[0020] (4) According to the present invention, a travel
drive device for a dump truck comprises a brake hub
provided in the wheel mounting cylinder and forming a
part of the wet brake to transmit a braking force of the
wet brake to the wheel mounting cylinder; and a retainer
provided between the axle housing and an inner race of
the wheel support bearing and opposing the brake hub
through an axial gap to be axially spaced therefrom,
wherein: the seal mechanism comprises a floating seal
formed by including a pair of seal rings and a pair of O-
rings to seal the axial gap between the brake hub and
the retainer; the brake hub is provided with a hub-side
O-ring receiving portion axially extending toward the re-
tainer to receive one O-ring in the floating seal; the re-
tainer is provided with a retainer-side O-ring receiving
portion axially opposing the hub-side O-ring receiving
portion through the axial gap to receive other O-ring in
the floating seal, and a cylindrical projecting portion
formed to axially extend to a radial outer position than
the retainer-side O-ring receiving portion and radially op-
posing the hub-side O-ring receiving portion; and the for-
eign-object trapping portion is formed as a radial gap
which provides a radial space between the hub-side O-
ring receiving portion and the cylindrical projecting por-
tion in a state of being communicated with the axial gap
and is smaller than the axial gap.
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[0021] According to the above arrangement, the for-
eign-object trapping portion may be configured as the
radial gap which provides a radial space between the
hub-side O-ring receiving portion provided in the brake
hub and the cylindrical projecting portion in the retainer.
Therefore, the foreign-object trapping portion is config-
ured such that the radial gap is radially curved in an L-
letter shape to the axial gap of the floating seal. Accord-
ingly, even in a case where the foreign object passes
through the axial gap between the brake hub and the
retainer, the foreign object can be trapped by the foreign-
object trapping portion formed to be curved in an L-letter
shape to prevent the foreign object from flowing to the
downstream side.
[0022] (5) According to the present invention, the re-
tainer is provided with an annular thickened portion on a
surface radially opposing the brake hub, wherein the ra-
dial gap is formed by the annular thickened portion.
Therefore, the process of making the radial gap between
the brake hub and the annular thickened portion as small
as possible can be relatively easily executed. That is, the
foreign-object trapping portion can be formed in a simple
process to improve the foreign-object trapping function.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

Fig. 1 is a side view showing a dump truck to which
a travel drive device according to a first embodiment
of the present invention is applied.
Fig. 2 is a rear view showing the dump truck in Fig.
1 as viewed from the backside.
Fig. 3 is an enlarged cross-sectional view showing
the travel drive device in the rear wheel side, taken
in the direction of the arrows III-III in Fig. 1.
Fig. 4 is an enlarged cross-sectional view showing
a wet brake, a brake hub, a retainer, a floating seal
and the like in Fig. 3.
Fig. 5 is a further enlarged cross -sectional view
showing the brake hub, the retainer, the floating seal
and the like in Fig. 4.
Fig. 6 is an enlarged cross-sectional view showing
a brake hub, a retainer, a floating seal and the like
according to a second embodiment.

MODE FOR CARRYING OUT THE INVENTION

[0024] Hereinafter, a travel drive device for a dump
truck according to embodiments of the present invention
will be in detail explained with reference to the accom-
panying drawings, by taking a dump truck of a rear-wheel
drive type as an example.
[0025] Fig. 1 to Fig. 5 show a travel drive device for a
dump truck according to a first embodiment of the present
invention.
[0026] In the figure, designated at 1 is a dump truck
adopted in the first embodiment. As shown in Fig. 1, the

dump truck 1 is constituted by including a vehicle body
2 having a strong frame structure and a vessel 3 as a
loading platform liftably mounted on the vehicle body 2.
[0027] The vessel 3 is formed as a large-sized contain-
er of an entire length of 10 to 13 meters for loading a
large volume of heavy baggage such as crushed stones.
A rear-side bottom portion of the vessel 3 is liftably (tilt-
ably) connected to a rear end side of the vehicle body 2
through a connecting pin 4. A protector 3A is integrally
provided in a front-side top portion of the vessel 3 in such
a manner as to cover a cab 5 to be described later from
the upper side.
[0028] The cab 5 is provided in the front portion of the
vehicle body 2 to be positioned under the protector 3A.
The cab 5 forms an operator’s room which the operator
of the dump truck 1 gets in and off. An operator’s seat,
an activation switch, an accelerator pedal, a brake pedal,
a handle for steering, and a plurality of operating levers
(any of them is not shown) are provided inside of the cab
5. The protector 3A of the vessel 3 has functions of pro-
tecting the cab 5 from flying stones such as rocks by
substantially completely covering the cab 5 from the up-
per side, and protecting the operator inside the cab 5 at
the falling-down of a vehicle (dump truck 1).
[0029] Left and right front wheels 6 are rotatably pro-
vided on the front side of the vehicle body 2. Each front
wheel 6 forms a steered wheel which is steered by an
operator of the dump truck 1. Further, the front wheel 6
is formed in a tire diameter (that is, outer diameter di-
mension), for example, as long as 2 to 4 meters in the
same way as each of rear wheels 7 to be described later.
A front-wheel side suspension 6SP formed by a hydraulic
shock absorber is provided between the front portion of
the vehicle body 2 and the front wheel 6.
[0030] The left and right rear wheels 7 are rotatably
provided on the rear side of the vehicle body 2. Each rear
wheel 7 forms a drive wheel of the dump truck 1 which
is driven and rotated integrally with a wheel mounting
cylinder 18 by a travel drive device 11 to be described
later as shown in Fig. 3. Each rear wheel 7 is constituted
by including dual tires of an inner tire 7A and an outer
tire 7A, and rims 7B disposed in a radial inside of the
respective tires 7A. A rear-wheel side suspension 7SP
formed by a hydraulic shock absorber is provided be-
tween the rear portion of the vehicle body 2 and the rear
wheel 7.
[0031] An engine 8 is provided in the vehicle body 2 to
be positioned under the cab 5. The engine 8 is constituted
by, for example, a large-sized diesel engine and drives
an on-board power generator and a hydraulic pump as
a hydraulic source (any thereof is not shown) for rotation.
Pressurized oil discharged from the hydraulic pump is
supplied to hoist cylinders 9, a steering cylinder for power
steering (not shown) and the like.
[0032] The hoist cylinder 9 is a cylinder apparatus for
lifting the vessel 3. As shown in Fig. 1, the hoist cylinder
9 is positioned between the front wheel 6 and the rear
wheel 7 to be disposed in each of both left and right sides
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of the vehicle body 2. Each of the hoist cylinders 9 is
mounted between the vehicle body 2 and the vessel 3 to
telescopically operate in the upper-lower direction. Each
of the hoist cylinders 9 expands and contracts in the up-
per-lower direction by supply/discharge of the pressu-
rized oil from/to the hydraulic pump to lift (tilt) the vessel
3 around the connecting pin 4 of the rear side.
[0033] As shown in Fig. 1, an operating oil tank 10 is
mounted to a side of the vehicle body 2 or the like to be
positioned under the vessel 3. Operating oil accommo-
dated in the operating oil tank 10 is suctioned by the
hydraulic pump and discharged therefrom to be pressu-
rized oil, which is supplied/discharged to/from the hoist
cylinder 9, the steering cylinder for power steering, and
the like.
[0034] Next, an explanation will be made of each of
the travel drive devices 11 which are provided to the side
of the rear wheel 7 in the dump truck 1 and form a key
part of the first embodiment.
[0035] The travel drive device 11 is constituted by in-
cluding an axle housing 12, a wheel drive motor 16, a
wheel mounting cylinder 18 and a reduction gear mech-
anism 24, which will be described later. The travel drive
device 11 decelerates rotation of the wheel drive motor
16 by the reduction gear mechanism 24 and drives the
rear wheel 7 as drive wheel of vehicle together with the
wheel mounting cylinder 18 by large rotational torque for
traveling.
[0036] Denoted at 12 is the axle housing for the rear
wheel 7, which is provided under the rear side of the
vehicle body 2 and the axle housing 12 is formed in a
cylindrical body which axially extends between the left
and right rear wheels 7. The axle housing 12 is consti-
tuted by an intermediate suspension tube 13 mounted to
the rear side of the vehicle body 2 through the rear-wheel
side suspension 7SP and a spindle 14 mounted to each
of both left and right sides of the suspension tube 13,
which will be described later.
[0037] The spindles 14 are provided respectively at ax-
ial both sides of the axle housing 12 and each spindle 14
is formed in a cylindrical body. As shown in Fig. 3, the
spindle 14 is formed of a large-diameter cylindrical por-
tion 14A positioned at an axial one side, formed to be
tapered and removably fixed to the suspension tube 13
through bolts 15, and a circular cylindrical portion 14B
formed integrally with the axial other side of the large-
diameter cylindrical portion 14A. The circular cylindrical
portion 14B is arranged to axially extend within the wheel
mounting cylinder 18 to be described later. An outer pe-
ripheral side of the circular cylindrical portion 14B rotat-
ably supports the wheel mounting cylinder 18 in the side
of the rear wheel 7 through wheel support bearings 20
and 21 to be described later.
[0038] Here, the spindle 14 has an outer peripheral
side formed integrally with an annular flange portion 14C
which radially outwardly projects from an intermediate
section of the large-diameter cylindrical portion 14A in a
length direction (axially) and to which a wet brake 45 to

be described later is mounted, and with an annular step
portion 14D provided to the circular cylindrical portion
14B at an axial one side for axially positioning a retainer
54 to be described later. A plurality of motor mounting
seats 14E are formed integrally to the large-diameter cy-
lindrical portion 14A at an axial one side to radially in-
wardly project thereform, and wheel drive motors 16 to
be described later are mounted to the motor mounting
seats 14E.
[0039] On the other hand, an axial other side (tip end
side) of the circular cylindrical portion 14B is formed as
an opening end, and a cylindrical projecting section 38A
of a carrier 38 to be described later is a spline-coupled
to an inner side of the circular cylindrical portion 14B. An
annular inward projecting portion 14F is formed integrally
at an inner peripheral side of an axial intermediate section
of the circular cylindrical portion 14B, and an outer re-
tainer 43 to be described later is mounted to the inward
projecting portion 14F through bolts or the like. A radial
hole 14G is formed in the bottom side of the circular cy-
lindrical portion 14B to penetrate and extend there-
through in an upper-lower direction (radial direction of
the circular cylindrical portion 14B), and a suction pipe
40 to be described later is inserted into the radial hole
14G.
[0040] The wheel drive motor 16 is removably mounted
in the axle housing 12, and the wheel drive motor 16 is
used as a drive source of the rear wheel 7. The wheel
drive motor 16 is formed of a large-sized electric motor
driven and rotated by power supply from a power gener-
ator (not shown) mounted on the vehicle body 2. As
shown in Fig. 2, each of the wheel drive motors 16 is
respectively mounted within each of the spindles 14 to
be positioned in each of left and right sides of the sus-
pension tube 13 to drive and rotate the left and right rear
wheels 7 independently with each other. The wheel drive
motor 16 is provided at an outer peripheral side with a
plurality of mounting flanges 16A which are removably
mounted to the motor mounting seat 14E of the spindle
14 by using bolts or the like. The wheel drive motor 16
is configured to drive and rotate a rotational shaft 17 to
be described later by supplying power from the power
generator.
[0041] The rotational shaft 17 is configured as an out-
put shaft of the wheel drive motor 16 and the rotational
shaft 17 is driven and rotated in the forward or backward
direction by the wheel drive motor 16. The rotational shaft
17 is formed of a single, elongated, bar-shaped body
extending in an axial direction (left-right direction) at the
inner peripheral side of the spindle 14 and one end side
of the rotational shaft 17 is connected to an output side
of the wheel drive motor 16. On the other hand, the other
end side of the rotational shaft 17 projects from an open-
ing end side of the circular cylindrical portion 14B forming
the spindle 14 and to a projecting end of which a sun
gear 26 to be described later is mounted. An axial inter-
mediate section of the rotational shaft 17 is positioned
between the wheel support bearings 20 and 21 to be
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described later and is rotatably supported by using a shaft
bearing 44 to be described later.
[0042] Denoted at 18 is the wheel mounting cylinder
rotating integrally with the rear wheel 7 as a wheel. The
wheel mounting cylinder 18 forms a so-called wheel hub,
and has the outer peripheral side to which each rim 7B
of the rear wheel 7 is removably mounted by using means
such as press-fitting. The wheel mounting cylinder 18 is
formed as a stepped cylindrical body by a hollow cylin-
drical portion 18A axially extending between the wheel
support bearings 20 and 21 to form a hollow structure,
and an extending cylindrical portion 18B axially extending
integrally from an outer peripheral end portion of the hol-
low cylindrical portion 18A to an internal gear 35 to be
described later.
[0043] The internal gear 35 and an outer drum 22 to
be described later are integrally fixed to the extending
cylindrical portion 18B of the wheel mounting cylinder 18
by using long bolts 23. Therefore, the wheel mounting
cylinder 18 is rotated integrally with the internal gear 35.
That is, rotation of large torque obtained by decelerating
the rotation of the wheel drive motor 16 with the reduction
gear mechanism 24 is transmitted to the wheel mounting
cylinder 18 through the internal gear 35. Therefore, the
wheel mounting cylinder 18 rotates the rear wheel 7 as
the drive wheel in a vehicle with the large rotational
torque.
[0044] A rim spacer 19 is formed by a cylindrical ring.
The rim spacer 19 is arranged at the outer peripheral
side of the wheel mounting cylinder 18 to ensure a pre-
determined axial gap between an inner tire 7A and an
outer tire 7A in the rear wheel 7. That is, as shown in Fig.
3, the rim spacer 19 is sandwiched tightly between a rim
7B in an axial inside and a rim 7B in an axial outside of
the rear wheel 7 to keep a space therebetween to be
axially constant.
[0045] Denoted at 20 and 21 are the wheel support
bearings for rotatably supporting the wheel mounting cyl-
inder 18 on the outer peripheral side of the spindle 14
and the wheel support bearings 20 and 21 are configured,
for example, by using the same tapered roller bearing or
the like. The wheel support bearings 20 and 21 are ar-
ranged to be spaced apart axially between the circular
cylindrical portion 14B of the spindle 14 and the hollow
cylindrical portion 18A of the wheel mounting cylinder 18.
That is, the one wheel support bearing 20 is positioned
to the step portion 14D of the spindle 14 through the
retainer 54 to be described later and the other wheel sup-
port bearing 21 is positioned to an opening end-side outer
periphery of the circular cylindrical portion 14B of the
spindle 14 through another retainer 56.
[0046] Each inner race of the wheel support bearings
20 and 21 is axially positioned between the retainers 54
and 56 to the circular cylindrical portion 14B of the spindle
14. Each outer race of the wheel support bearings 20
and 21 is axially positioned to the hollow cylindrical por-
tion 18A of the wheel mounting cylinder 18. Therefore,
the wheel mounting cylinder 18 is axially positioned to

the spindle 14 by using the wheel support bearings 20
and 21 and the retainers 54 and 56, and is supported to
the spindle 14 to be rotatable in a circumferential direction
thereto.
[0047] The outer drum 22 forms a part of the wheel
mounting cylinder 18 together with the internal gear 35.
As shown in Fig. 3, the outer drum 22 is mounted in a
position at an axial outside of the wheel mounting cylinder
18 to sandwich the internal gear 35 to be described later
therebetween and is removably fixed to the wheel mount-
ing cylinder 18 by using a plurality of long bolts 23.
[0048] Next, an explanation will be made of the reduc-
tion gear mechanism 24 provided between the spindle
14 and the wheel mounting cylinder 18.
[0049] The reduction gear mechanism 24 is constitut-
ed by a first-stage planetary gear reduction mechanism
25 and a second-stage planetary gear reduction mech-
anism 33 to be described later. The reduction gear mech-
anism 24 decelerates rotation of the wheel drive motor
16 (that is, rotational shaft 17), which is transmitted to
the wheel mounting cylinder 18 at the side of the rear
wheel 7. Therefore, the wheel mounting cylinder 18 at
the side of the rear wheel 7 is driven and rotated together
with the rear wheel 7 by a large rotational force (torque)
obtained by the deceleration.
[0050] Denoted at 25 is the first-stage planetary gear
reduction mechanism forming the reduction gear mech-
anism 24 and the first-stage planetary gear reduction
mechanism 25 is constituted by the sun gear 26 spline-
coupled to the tip end side as a free end of the rotational
shaft 17, a plurality (for example, three or four pieces) of
planetary gears 28 meshed with the sun gear 26 and a
ring-shaped internal gear 27, and a carrier 30 rotatably
supporting the respective planetary gears 28 through
support pins 29.
[0051] Here, the carrier 30 is removably fixed at its out-
er peripheral side to an opening end (an end surface at
an axial outside) of the outer drum 22 integrated with the
wheel mounting cylinder 18 through bolts, and rotates
integrally with the wheel mounting cylinder 18 and the
outer drum 22. For example, a disk-shaped lid plate 31
is removably mounted to the inner peripheral side of the
carrier 30. The lid plate 31 is removed from the carrier
30, for example, at the time of maintenance or inspection
of meshing parts between the sun gear 26 and the plan-
etary gears 28.
[0052] The ring-shaped internal gear 27 is formed by
using a ring gear to surround the sun gear 26 and the
respective planetary gears 28 from a radial outside, and
the internal gear 27 is relatively rotatably located as hav-
ing a narrow radial gap to an inner peripheral surface of
the outer drum 22. The rotation (revolving movement) of
the internal gear 27 is transmitted to a second-stage plan-
etary gear reduction mechanism 33 through a coupling
32 to be described later.
[0053] As the sun gear 26 is rotated integrally with the
rotational shaft 17 by the wheel drive motor 16, the first-
stage planetary gear reduction mechanism 25 converts
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the rotation of the sun gear 26 into a rotating movement
of each planetary gear 28 and a revolving movement
thereof. Further, the rotating movement (rotation) of each
planetary gear 28 is transmitted to the ring-shaped inter-
nal gear 27 as a decelerated rotation. The rotation of the
internal gear 27 is transmitted to the second-stage plan-
etary gear reduction mechanism 33 through the coupling
32 to be described later. On the other hand, the revolving
movement of each planetary gear 28 is transmitted to
the outer drum 22 in the side of the wheel mounting cyl-
inder 18 by way of rotation of the carrier 30. However,
since the wheel mounting cylinder 18 rotates integrally
with the second-stage internal gear 35 to be described
later, the revolving movement of each planetary gear 28
is suppressed into rotation in synchronization with the
internal gear 35 (the wheel mounting cylinder 18).
[0054] The coupling 32 rotates integrally with the first-
stage internal gear 27 and the coupling 32 is in the form
of an annular rotation transmitting member which is lo-
cated in a position between the first-stage planetary gear
reduction mechanism 25 and the second-stage planetary
gear reduction mechanism 33. That is, an outer periph-
eral side of the coupling 32 is spline-coupled to the first-
stage internal gear 27. An inner peripheral side of the
coupling 32 is spline-coupled to a second-stage sun gear
34 to be described later. Thus, the coupling 32 transmits
rotation of the first-stage internal gear 27 to the second-
stage sun gear 34 to rotate the sun gear 34 integrally
with the first-stage internal gear 27. A plurality of oil holes
may be formed in the coupling 32 to circulate lubricant
oil 100 to be described later in the front-rear direction
(axial direction).
[0055] Denoted at 33 is the second-stage planetary
gear reduction mechanism and the planetary gear reduc-
tion mechanism 33 is located between the rotational shaft
17 and the wheel mounting cylinder 18 through the first-
stage planetary gear reduction mechanism 25 and de-
celerates the rotation of the rotational shaft 17 together
with the first-stage planetary gear reduction mechanism
25. The second-stage planetary gear reduction mecha-
nism 33 is constituted by the cylindrical sun gear 34 which
is mounted coaxially with the rotational shaft 17 and ro-
tates integrally with the coupling 32, a plurality of plane-
tary gears 36 (only one of which is shown in the figure)
which are meshed with the sun gear 34 and the ring-
shaped internal gear 35, and a carrier 38 which rotatably
supports the respective planetary gears 36 through sup-
port pins 37.
[0056] Here, the second-stage internal gear 35 is
formed by using a ring gear to surround the sun gear 34,
the respective planetary gears 36, and the like from a
radial outside. The internal gear 35 is integrally fixed be-
tween the extending cylindrical portion 18B forming a part
of the wheel mounting cylinder 18 and the outer drum 22
by using the long bolts 23. Further, internal teeth formed
over the entire periphery on the inner peripheral side of
the internal gear 35 are meshed with the respective plan-
etary gears 36.

[0057] The second-stage carrier 38 is integrally formed
with a cylindrical projecting section 38A at its inner central
portion, in fitting engagement with the circular cylindrical
portion 14B of the spindle 14 from the opening end side.
This cylindrical projecting section 38A is removably
spline-coupled to an inner peripheral side of the circular
cylindrical portion 14B. The rotational shaft 17 and a sup-
ply pipe 41 to be described later are inserted into the
inner peripheral side of the cylindrical projecting section
38A.
[0058] Here, in the second-stage planetary gear reduc-
tion mechanism 33, the cylindrical projecting section 38A
of the carrier 38 is spline-coupled to the circular cylindrical
portion 14B of the spindle 14, thereby restraining revolv-
ing movements of the respective planetary gears 36 (ro-
tation of the carrier 38). Therefore, as the sun gear 34
rotates integrally with the coupling 32, the second-stage
planetary gear reduction mechanism 33 converts the ro-
tation of the sun gear 34 into rotation of each of the plan-
etary gears 36. As a result, the rotation of each of the
planetary gears 36 is transmitted to the second-stage
internal gear 35, and the internal gear 35 is decelerated
for rotation. Therefore, the rotational torque of large out-
put decelerated at the two-stage through the first and
second-stage planetary gear reduction mechanisms 25
and 33 is transmitted to the wheel mounting cylinder 18
to which the internal gear 35 is fixed.
[0059] Next, a lubricating system for lubricating the re-
duction gear mechanism 24 will be explained. The lubri-
cating system is constituted by including a partition wall
39, a suction pipe 40, a supply pipe 41, an inner retainer
42, an outer retainer 43, a shaft bearing 44 and the like.
[0060] Here, the lubricant oil 100 is reserved inside the
wheel mounting cylinder 18, and the respective planetary
gear reduction mechanisms 25 and 33 operate in a state
where the lubricant oil 100 is supplied all the time. In this
case, an oil surface of the lubricant oil 100 is lower than,
for example, the lowest section of the circular cylindrical
portion 14B forming the spindle 14 and is set in a position
where a lower side section of each of the wheel support
bearings 20 and 21 is immersed. In consequence, at the
operating of the travel drive device 11, the temperature
rise of lubricant oil 100 can be restricted by being stirred
with the respective planetary gear reduction mechanisms
25 and 33, and a stirring resistance of the lubricant oil
100 can be restricted.
[0061] The partition wall 39 is provided in the spindle
14. The partition wall 39 is formed of an annular plate
and is removably fixed at its outer peripheral side to an
inner peripheral side of the large-diameter cylindrical por-
tion 14A of the spindle 14 by using bolts or the like. Here,
the partition wall 39 is configured to divide an inside of
the spindle 14 into a motor accommodating space portion
39A positioned at its axial one side for accommodating
the wheel drive motor 16 and a cylindrical space portion
39B positioned at its axial other side for communicating
with the inside of the wheel mounting cylinder 18 all the
time.
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[0062] The suction pipe 40 collects the lubricant oil 100
reserved in the wheel mounting cylinder 18 and the suc-
tion pipe 40 has one side in the length direction axially
extending within the suspension tube 13 of the axle hous-
ing 12 to be connected to a suction side of a lubricating
pump (not shown). An intermediate section of the suction
pipe 40 in the length direction axially extends within the
spindle 14 toward the side of the wheel mounting cylinder
18. A tip end side 40A (the other side in the length direc-
tion) of the suction pipe 40 is bent in an L-letter shape
downward from a lower side of the rotational shaft 17 to
insert into a radial hole 14G of the spindle 14. Therefore,
the suction pipe 40 is immersed at its tip end side 40A in
the lubricant oil 100 in the wheel mounting cylinder 18 to
collect the lubricant oil 100 to the side of the lubricating
pump.
[0063] The supply pipe 41 supplies lubricant oil 100
into the reduction gear mechanism 24. The supply pipe
41 is located above the suction pipe 40 and the rotational
shaft 17 in the spindle 14, and a tip end side 41A of which
is inserted into the cylindrical projecting section 38A of
the second-stage carrier 38. One side (base end side) in
the length direction of the supply pipe 41 is connected to
a discharge side of the lubricating pump. The lubricant
oil 100 discharged from the lubricating pump is supplied
from a tip end side 41A (the other side in the length di-
rection) of the supply pipe 41 toward the cylindrical pro-
jecting section 38A in the carrier 38, that is, toward the
planetary gear reduction mechanisms 25 and 33.
[0064] The lubricant oil 100 reserved in a bottom side
of the wheel mounting cylinder 18 is suctioned from a tip
end side 40A of the suction pipe 40 by driving the lubri-
cating pump, and the lubricant oil 100 suctioned by the
lubricating pump is cooled by an oil cooler (not shown).
The cooled lubricant oil 100 is thereafter supplied through
the supply pipe 41 to the planetary gear reduction mech-
anisms 25 and 33, thus lubricating the planetary gear
reduction mechanisms 25 and 33.
[0065] Denoted at 42 is the inner retainer provided to
fit into an axial intermediate section of the rotational shaft
17 and denoted at 43 is an outer retainer located at the
outer peripheral side of the inner retainer 42 through the
shaft bearing 44. Here, the inner retainer 42 is press-
fitted at its inner peripheral side into the intermediate sec-
tion of the rotational shaft 17 to rotate integrally with the
rotational shaft 17. The outer retainer 43 is fixed to an
inward projecting portion 14F of the spindle 14 by using
bolts or the like. As shown in Fig. 3, mid-sections of the
suction pipe 40 and the supply pipe 41 extend to axially
penetrate through the outer retainer 43, so that the suc-
tion pipe 40 and the supply pipe 41 are positioned in the
spindle 14 through the outer retainer 43.
[0066] The shaft bearing 44 is located between the in-
ner retainer 42 in the side of the rotational shaft 17 and
the outer retainer 43 in the side of the spindle 14. The
shaft bearing 44 rotatably supports the axial intermediate
section of the rotational shaft 17 through the inner retainer
42 and the outer retainer 43 in the circular cylindrical

portion 14B of the spindle 14. Therefore, the core swing
in the axial intermediate section of the long rotational
shaft 17 can be suppressed, and the long rotational shaft
17 can transmit stable rotation of the rotational shaft 17
to the first-stage sun gear 26.
[0067] Next, descriptions will be made of the wet brake
45 for applying braking forces to the rotation of the wheel
mounting cylinder 18, that is, the left and right rear wheels
7.
[0068] The wet brake 45 is constituted by a hydraulic
brake of a wet multi-plate type. The wet brake 45 is pro-
vided through a brake hub 51 to be described later be-
tween the spindle 14 in the axle housing 12 and the wheel
mounting cylinder 18. The wet brake 45 applies braking
forces to the brake hub 51 rotating together with the wheel
mounting cylinder 18.
[0069] As shown in Fig. 4, the wet brake 45 is consti-
tuted by including a brake housing 46 provided to be fixed
to an annular flange portion 14C of the spindle 14, a brake
movable body 47 slidably provided in the brake housing
46 to be driven together with a plurality of pistons 47A
by supplying pressurized oil to a brake oil chamber (not
shown) from an outside, a plurality of rotating discs 48
provided between the brake movable body 47 and an
end plate 46A of the brake housing 46 to rotate together
with the brake hub 51 to be described later, a plurality of
non-rotating discs 49 provided in the brake housing 46
to be positioned between the end plate 46A and the brake
movable body 47 and making frictional contact with the
respective rotating discs 48, and an urging spring (not
shown) for urging the brake movable body 47 together
with the piston 47A in the releasing direction of braking
forces all the time.
[0070] The brake housing 46 has the end plate 46A in
a position of sandwiching the respective discs 48 and 49
between the brake movable body 47 and the end plate
46A, and a floating seal 53 to be described later is pro-
vided at an inner peripheral side of the end plate 46A. A
plurality of the rotating discs 48 and a plurality of the non-
rotating discs 49 are arranged to be alternately combined
between the end plate 46A of the brake housing 46 and
the brake movable body 47. Here, each of the non-rotat-
ing discs 49 is mounted on an outer peripheral side there-
of not to rotate to the brake housing 46 and to be axially
movable thereto. On the other hand, a plurality of the
rotating discs 48 is mounted on an inner peripheral side
thereof not to rotate to the brake hub 51 to be described
later and to be axially movable thereto.
[0071] According to the wet brake 45, when an oper-
ator of the dump truck 1 depresses a brake pedal (not
shown), pressurized oil supplied to the brake housing 46
caused by this brake pedal depression drives the brake
movable body 47 against the urging spring. Thereby the
brake movable body 47 presses the respective non-ro-
tating discs 49 in such a manner as to sandwich the re-
spective rotating discs 48 at both sides therebetween,
thus applying braking forces to the brake hub 51 rotating
integrally with the wheel mounting cylinder 18. On the
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other hand, when the supply of the pressurized oil is
stopped, the brake movable body 47 is returned back by
the urging spring, and the braking force to the brake hub
51 is released.
[0072] Here, the cooling liquid 50 is accommodated in
the wet brake 45. The respective rotating discs 48 and
the respective non-rotating discs 49 are immersed in the
cooling liquid 50 to be cooled, thereby releasing the fric-
tional heat generated at braking. The cooling liquid 50 is
made up of an oil liquid different kind from the lubricant
oil 100. The floating seal 53 to be described later has a
function of preventing the cooling liquid 50 from leaking
from a boundary between the end plate 46A of the brake
housing 46 and the brake hub 51 to an outside. On the
other hand, the floating seal 55 to be described later is
provided between the retainer 54 to be described later
and the brake hub 51 and has a function of separating
the lubricant oil 100 from the cooling liquid 50 and keeping
them in a sealed state.
[0073] Denoted at 51 is the brake hub forming a part
of the wet brake 45 and rotating together with the wheel
mounting cylinder 18. The brake hub 51 is formed as a
cylindrical body axially extending between the spindle 14
and the wet brake 45. The respective rotating discs 48
of the wet brake 45 are mounted in an axial one side of
the brake hub 51 to be axially movable in a non-rotating
state. The axial other side of the brake hub 51 is remov-
ably fixed to the hollow cylindrical portion 18A of the
wheel mounting cylinder 18 through a plurality of bolts 52.
[0074] A brake-side O-ring receiving portion 51A and
a hub-side O-ring receiving portion 51B are provided in
an axial intermediate section of the brake hub 51. The
brake-side O-ring receiving portion 51A extends from the
axial intermediate section of the brake hub 51 to the radial
outside thereof, and a tip end side thereof axially extends
toward the end plate 46A of the wet brake 45. The hub-
side O-ring receiving portion 51B extends from the axial
intermediate section of the brake hub 51 to the radial
inner side thereof, and a tip end side thereof axially ex-
tends toward the retainer 54 to be described later. The
brake-side O-ring receiving portion 51A of the brake hub
51 is provided with the floating seal 53 for leakage pre-
vention. The floating seal 55 for liquid separation is pro-
vided with the hub-side O-ring receiving portion 51B. The
hub-side O-ring receiving portion 51B receives an O-ring
55C of the floating seal 55 to be described later from the
radial outside.
[0075] Denoted at 53 is the floating seal for leakage
prevention for preventing the cooling liquid 50 of the wet
brake 45 from leaking to an outside. The floating seal 53
is provided between the end plate 46A of the brake hous-
ing 46 and the brake-side O-ring receiving portion 51A
of the brake hub 51 to prevent the cooling liquid 50 from
leaking from a gap therebetween to an outside. Here, the
floating seal 53 also has a function of preventing foreign
objects such as earth and sand, rain water, and the like
from entering into the wet brake 45.
[0076] As shown in Fig. 5, the floating seal 53 is con-

stituted by a pair of seal rings 53A and 53B arranged on
an inner peripheral surface of the end plate 46A and an
inner peripheral surface of the brake-side O-ring receiv-
ing portion 51A to radially oppose thereto and having
seal surfaces making sliding contact with each other, and
a pair of O-rings 53C and 53D. Here, the respective O-
rings 53C and 53D are provided to be sandwiched re-
spectively between the respective seal rings 53A and
53B, and the inner peripheral surface of the end plate
46A and the inner peripheral surface of the brake-side
O-ring receiving portion 51A. Therefore, the O-ring 53C
seals a boundary between the end plate 46A and the
seal ring 53A, and the O-ring 53D seals a boundary be-
tween the brake-side O-ring receiving portion 51A and
the seal ring 53B. Further, each of the O-rings 53C and
53D applies an axial pressing force to each of the seal
rings 53A and 53B and also seals a boundary between
the seal rings 53A and 53B.
[0077] Denoted at 54 is the retainer for positioning an
inner race of the wheel support bearing 20 to the circular
cylindrical portion 14B of the spindle 14, and the retainer
54 is provided to be fitted into the outer peripheral surface
of the circular cylindrical portion 14B. An axial one side
of the retainer 54 abuts against the annular step portion
14D of the spindle 14. An axial other side of the retainer
54 axially abuts against the inner race of the wheel sup-
port bearing 20. Therefore, in the wheel support bearing
20, the outer race is axially positioned by the hollow cy-
lindrical portion 18A of the wheel mounting cylinder 18
and the inner race is axially positioned by the retainer 54.
[0078] The retainer 54 is provided integrally with a seal-
ing arm portion 54A, a retainer-side O-ring receiving por-
tion 54B and a cylindrical projecting portion 54C. That is,
the sealing arm portion 54A obliquely extends in a radial
outside toward the hub-side O-ring receiving portion 51B
of the brake hub 51. The retainer-side O-ring receiving
portion 54B is formed integrally with a tip end side of the
sealing arm portion 54A. The retainer-side O-ring receiv-
ing portion 54B and the hub-side O-ring receiving portion
51B are opposed with each other through an axial gap
T (dimension T shown in Fig. 5) formed as a gap providing
an axial space therebetween. The cylindrical projecting
portion 54C is formed in a position which is a radial out-
side of the retainer-side O-ring receiving portion 54B to
be curved in an L-letter shape, and axially extends to
surround the hub-side O-ring receiving portion 51B from
a radial outside. An inner peripheral surface of the cylin-
drical projecting portion 54C forms an opposing surface
portion 54D radially opposing the hub-side O-ring receiv-
ing portion 51B. A radial gap R (dimension R shown in
Fig. 5) is formed as a gap providing an axial space be-
tween the opposing surface portion 54D and the hub-
side O-ring receiving portion 51B.
[0079] In other words, in the retainer 54, the retainer-
side O-ring receiving portion 54B is formed to be axially
spaced by the axial gap T from the hub-side O-ring re-
ceiving portion 51B. The cylindrical projecting portion
54C of the retainer 54 is formed to be radially spaced by
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the radial gap R from the hub-side O-ring receiving por-
tion 51B. Here, the radial gap R is communicated with
the axial gap T, and is smaller than the axial gap T (R < T).
[0080] Denoted at 55 is the floating seal for liquid sep-
aration provided between the brake hub 51 and the re-
tainer 54. The floating seal 55 separates the lubricant oil
100 in the side of the wheel mounting cylinder 18 from
the cooling liquid 50 in the side of the wet brake 45 with
each other, forming a seal mechanism for keeping them
in a sealed state. That is, the floating seal 55 is provided
between the hub-side O-ring receiving portion 51B of the
brake hub 51 and the retainer-side O-ring receiving por-
tion 54B of the retainer 54 to seal the axial gap T there-
between liquid-tightly.
[0081] Here, the floating seal 55 is constituted by a pair
of seal rings 55A and 55B arranged on an inner peripheral
surface of the hub-side O-ring receiving portion 51B and
on an inner peripheral surface of the retainer-side O-ring
receiving portion 54B to radially oppose thereto and hav-
ing seal surfaces making sliding contact with each other,
and a pair of O-rings 55C and 55D. The O-rings 55C and
55D are provided to be sandwiched respectively between
the seal rings 55A and 55B, and the hub-side O-ring re-
ceiving portion 51B and the retainer-side O-ring receiving
portion 54B. Therefore, the O-ring 55C seals a boundary
between the seal ring 55A and the hub-side O-ring re-
ceiving portion 51B, and the O-ring 55D seals a boundary
between the retainer-side O-ring receiving portion 54B
and the seal ring 55B. Further, each of the O-rings 55C
and 55D applies an axial pressing force to the seal rings
55A and 55B and also seals a boundary between the
seal rings 55A and 55B.
[0082] Denoted at 56 is the other retainer mounted to
an end opening side of the spindle 14 through a plurality
of bolts 57. As shown in Fig. 3, the retainer 56 is fixed to
the circular cylindrical portion 14B of the spindle 14 and
axially positions the inner race of the wheel support bear-
ing 21 with the outer peripheral side of the circular cylin-
drical portion 14B. That is, in the wheel support bearing
21, the outer race is axially positioned by the hollow cy-
lindrical portion 18A of the wheel mounting cylinder 18
and the inner race is axially positioned by the retainer 56.
[0083] Further, designated at 58 is the foreign-object
trapping portion which is a main part in the first embod-
iment. The foreign-object trapping portion 58 is consti-
tuted by the hub-side O-ring receiving portion 51B of the
brake hub 51 and the cylindrical projecting portion 54C
of the retainer 54 opposing the hub-side O-ring receiving
portion 51B having the radial gap R (dimension R shown
in Fig. 5) therebetween. Here, the foreign-object trapping
portion 58 is communicated with the axial gap T and traps
foreign objects to be described later between the oppos-
ing surface portion 54D of the cylindrical projecting por-
tion 54C and the hub-side O-ring receiving portion 51B.
[0084] In this case, the foreign-object trapping portion
58 is constituted by including the radial opposing surface
portion 54D formed on the inner peripheral side of the
cylindrical projecting portion 54C, wherein the radial gap

R to the hub-side O-ring receiving portion 51B is smaller
than the axial gap T (R < T). Thereby the foreign-object
trapping portion 58 can trap foreign objects to be de-
scribed later between the opposing surface portion 54D
and the hub-side O-ring receiving portion 51B to prevent
the foreign objects from reaching to positions of the wheel
support bearings 20 and 21 and the reduction gear mech-
anism 24 provided between the spindle 14 and the wheel
mounting cylinder 18.
[0085] The travel drive device 11 for the dump truck 1
according to the first embodiment has the aforemen-
tioned configuration, and next, an operation thereof will
be explained.
[0086] When an operator who gets in the cab 5 of the
dump truck 1 activates the engine 8, the hydraulic pump
as a hydraulic source is driven and rotated, and electric
power is generated by a power generator (any thereof is
not shown). At the time the dump truck 1 is driven to
travel, the electric power is supplied from the power gen-
erator to the wheel drive motor 16, and thereby the wheel
drive motor 16 is activated to rotate the rotational shaft 17.
[0087] The rotation of the rotational shaft 17 is trans-
mitted from the sun gear 26 of the first-stage planetary
gear reduction mechanism 25 to the respective planetary
gears 28 in a state of being decelerated, and the rotation
of each planetary gear 28 is transmitted through the in-
ternal gear 27 and the coupling 32 to the sun gear 34 of
the second-stage planetary gear reduction mechanism
33 in a state of being decelerated. In the second-stage
planetary gear reduction mechanism 33, the rotation of
the sun gear 34 is transmitted to the respective planetary
gears 36 in a state of being decelerated. At this time, in
the carrier 38 supporting the respective planetary gears
36, the cylindrical projecting section 38A is spline-cou-
pled to the circular cylindrical portion 14B of the spindle
14, and therefore the revolving movements of the respec-
tive planetary gears 36 (rotation of the carrier 38) are
restrained.
[0088] As a result, each of the planetary gears 36 only
rotates around the sun gear 34, and rotation decelerated
by the rotation of each of the planetary gears 36 is trans-
mitted to the internal gear 35 fixed to the wheel mounting
cylinder 18. Thereby, the wheel mounting cylinder 18 ro-
tates with the rotational torque of large output decelerat-
ed at the two-stage through the first and second-stage
planetary gear reduction mechanisms 25 and 33. In con-
sequence, the left and right rear wheels 7 as the drive
wheel can be rotated together with the wheel mounting
cylinder 18 to drive the dump truck 1 for traveling.
[0089] At the operation of the travel drive device 11,
the lubricant oil 100 reserved in the wheel mounting cyl-
inder 18 is stirred upwards in order by rotation of the
wheel mounting cylinder 18, the respective planetary
gears 28 and 36 in the first and second-stage planetary
gear reduction mechanisms 25 and 33, and the like.
Therefore, the lubricant oil 100 is supplied to meshing
sections of the respective gears, the wheel support bear-
ings 20 and 21 between the circular cylindrical portion
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14B of the spindle 14 and the wheel mounting cylinder
18, and the like. Thereafter, the lubricant oil 100 flows
downwards and is reserved in the bottom side of the
wheel mounting cylinder 18.
[0090] The lubricant oil 100 accommodated in the bot-
tom side of the wheel mounting cylinder 18 is suctioned
up from the tip end side 40A of the suction pipe 40 by
the lubricating pump. The lubricant oil 100 is cooled by
an oil cooler or the like, and subsequently, is discharged
to the side of the supply pipe 41. Therefore, the lubricant
oil 100 can be sequentially supplied from the tip end side
41A of the supply pipe 41 toward the reduction gear
mechanism 24 (that is, the first and second-stage plan-
etary gear reduction mechanisms 25 and 33) in the wheel
mounting cylinder 18.
[0091] In a case of decelerating a traveling speed of
the dump truck 1 in the middle of the traveling, in some
cases the dump truck 1 can not be sufficiently deceler-
ated simply by decelerating rotation of the wheel drive
motor 16. In such a case, an operator of the dump truck
1 depresses the brake pedal to supply a brake pressure
(pressurized oil) to the wet brake 45 of a wet multi-plate
type, thus driving the brake movable body 47 against the
urging spring. Thereby, the brake movable body 47
presses the respective non-rotating discs 49 in such a
manner as to sandwich the respective rotating discs 48
from both sides and can apply braking forces to the brake
hub 51 rotating integrally with the wheel mounting cylin-
der 18. As a result, the rotation of the rear wheel 7 is
decelerated together with the wheel mounting cylinder
18, and the dump truck 1 can obtain a desired deceler-
ation effect.
[0092] The wet brake 45 of the wet multi-plate type is
configured, for cooling frictional heat of the respective
rotating discs 48 and the respective non-rotating discs
49 generated at braking, such that components including
the discs 48 and 49 are immersed in the cooling liquid
50. The cooling liquid 50 is an oil liquid different kind from
the lubricant oil 100 in the wheel mounting cylinder 18,
and therefore it is required to prevent contamination of
both the liquids. That is, for keeping both the liquids in a
completely separated state, the floating seal 55 as a seal
mechanism is provided between the retainer 54 in the
side of the spindle 14 and the brake hub 51 in the side
of the wheel mounting cylinder 18.
[0093] Incidentally, there are some cases where a
large-sized transporter vehicle such as the dump truck 1
performs a repetitive operation of the wet brake 45 for
sufficiently decelerating the dump truck 1 in the middle
of traveling on a long down-slope, for example. That is,
when a braking operation of applying a braking force by
operating the wet brake 45 or releasing the braking force
is repeated several times, a heat generated amount of
the wet brake 45 increases to exceed a capability of the
cooling liquid 50, possibly causing overheating. Further,
in a case where the wet brake 45 becomes high in tem-
perature, components of the wet brake 45 are possibly
broken or damaged. Further, the seal rings 55A and 55B

in the floating seal 55 are possibly broken or damaged
due to generation of seizing, wear or the like on sliding
surfaces therebetween under such a high-temperature
condition. In addition, the O-rings 55C and 55D of the
floating seal 55 are also possibly broken or damaged
under an influence of a high temperature or a pressure
from the wet brake 45.
[0094] In such a case, there is a possibility that not only
a sealing function of the floating seal 55 is lost, but also
broken pieces due to breakage and damage of the com-
ponents from the wet brake 45 and the floating seal 55
are generated as foreign objects. These foreign objects
possibly enter into an inside of the wheel mounting cyl-
inder 18 and reach to positions of the wheel support bear-
ings 20 and 21 and the reduction gear mechanism 24
provided between the spindle 14 and the wheel mounting
cylinder 18. When the component in the reduction gear
mechanism 24 is damaged by the foreign object, in the
worst case, the dump truck 1 is difficult to drive and travel
on its own. Particularly, since the dump truck 1 as a large-
sized transporter vehicle is difficult to be trailed by an-
other vehicle, which is different from a general passenger
car, it is desirable that the dump truck 1 can travel to a
safe place on its own in the meantime.
[0095] Therefore, according to the first embodiment,
the retainer 54 is provided on the outer peripheral side
of the spindle 14 for positioning the inner race of the wheel
support bearing 20, and the foreign-object trapping por-
tion 58 is provided between the retainer 54 and the brake
hub 51. The foreign-object trapping portion 58 is struc-
tured in such a manner as to prevent foreign objects from
flowing from the wet brake 45 to the wheel support bear-
ing 20 when the components (for example, the seal rings
55A and 55B, and the O-rings 55C and 55D) in the floating
seal 55 are damaged.
[0096] In this case, the retainer 54 is provided with the
sealing arm portion 54A obliquely extending in a radial
outside toward the hub-side O-ring receiving portion 51B
of the brake hub 51, the retainer-side O-ring receiving
portion 54B formed integrally with a tip end side of the
sealing arm portion 54A and opposing the hub-side O-
ring receiving portion 51B with an axial gap T therebe-
tween, the cylindrical projecting portion 54C formed in a
position which is a radial outside of the retainer-side O-
ring receiving portion 54B to be curved in an L-letter
shape and axially projecting to surround the hub-side O-
ring receiving portion 51B from a radial outside, and the
radial opposing surface portion 54D formed on the inner
peripheral side of the cylindrical projecting portion 54C.
[0097] Further, the foreign-object trapping portion 58
is constituted by including the cylindrical projecting por-
tion 54C and the opposing surface portion 54D in the
retainer 54, and the opposing surface portion 54D is
structured such that the radial gap R opposing the hub-
side O-ring receiving portion 51B of the brake hub 51 is
made as small as possible. That is, the radial gap R be-
tween the opposing surface portion 54D and the hub-
side O-ring receiving portion 51B of the brake hub 51 is
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smaller than the axial gap T between the hub-side O-ring
receiving portion 51B and the retainer-side O-ring receiv-
ing portion 54B (R < T).
[0098] Therefore, in a case where the floating seal 55
is damaged or broken under an influence of the high tem-
perature or the pressure under such a high-temperature
condition that the component of the wet brake 45 is bro-
ken or damaged, the foreign-object trapping portion 58
can trap these broken pieces as foreign objects. There-
fore, even if the axial gap T is communicated with the
radial gap R, the foreign-object trapping portion 58 can
prevent the foreign object from flowing from the wet brake
45 to the wheel support bearing 20 side. That is, the for-
eign-object trapping portion 58 can trap the foreign object
to prevent the foreign object from reaching to the posi-
tions of the wheel support bearings 20 and 21 and the
reduction gear mechanism 24 which are provided be-
tween the spindle 14 and the wheel mounting cylinder 18.
[0099] In this manner, according to the first embodi-
ment, the foreign-object trapping portion 58 is provided
in a position between the wheel support bearing 20 and
the floating seal 55. Thereby, the components of the re-
duction gear mechanism 24 can be protected from the
foreign object also at the damages of the wet brake 45,
the floating seal 55 and the like.
[0100] Further, the foreign-object trapping portion 58
is provided with the radial gap R between the section
curved in an L-letter shape in the radial direction from
the axial gap T in the retainer 54, namely, the opposing
surface portion 54D of the cylindrical projecting portion
54C and the hub-side O-ring receiving portion 51B of the
brake hub 51. Therefore, even in a case where the foreign
objects pass through the axial gap T between the brake
hub 51 and the retainer 54, the foreign objects can be
trapped by the foreign-object trapping portion 58 formed
in the section curved in an L-letter shape, preventing
these foreign objects from flowing to the downstream
side.
[0101] Next, Fig. 6 shows a second embodiment of the
present invention. The present embodiment comprises
an annular thickened portion provided on an inner pe-
ripheral side of a cylindrical projecting portion in a retain-
er, wherein the annular thickened portion forms a foreign-
object trapping portion. It should be noted that, in the
second embodiment, the component elements that are
identical to those of the foregoing first embodiment will
be simply denoted by the same reference numerals to
avoid repetitions of similar explanations.
[0102] In the figure, denoted at 61 is the retainer adopt-
ed in the second embodiment, and the retainer 61 is con-
figured to be substantially similar to the retainer 54 de-
scribed in the first embodiment and comprises a sealing
arm portion 61A, a retainer-side O-ring receiving portion
61B, and a cylindrical projecting portion 61C. However,
the present embodiment is different from the first embod-
iment in a point where in the retainer 61 of this case, a
radial opposing surface portion formed on the inner pe-
ripheral side of the cylindrical projecting portion 61C is

formed as the annular thickened portion 61D.
[0103] Here, the annular thickened portion 61D is
formed by providing a thickened part having an arc shape
or a triangular shape in section on the inner peripheral
side of the cylindrical projecting portion 61C radially op-
posing the hub-side O-ring receiving portion 51B of the
brake hub 51. The annular thickened portion 61D extends
over an entire periphery on the inner peripheral side of
the cylindrical projecting portion 61C. Thereby, the an-
nular thickened portion 61D is configured to make a radial
gap R1 (dimension R1 shown in Fig. 6) to the hub-side
O-ring receiving portion 51B of the brake hub 51 as small
as possible. The radial gap R1 between the hub-side O-
ring receiving portion 51B of the brake hub 51 and the
annular thickened portion 61D is formed to be smaller
dimension than the axial gap T between the hub-side O-
ring receiving portion 51B and the retainer-side O-ring
receiving portion 54B (R1 < T).
[0104] Denoted at 62 is a foreign-object trapping por-
tion adopted in the second embodiment, and the foreign-
object trapping portion 62 is constituted by including the
hub-side O-ring receiving portion 51B of the brake hub
51, the cylindrical projecting portion 61C of the retainer
61, and the annular thickened portion 61D, and traps
foreign objects between the hub-side O-ring receiving
portion 51B of the brake hub 51 and the annular thickened
portion 61D.
[0105] In this manner, also in the thus configured sec-
ond embodiment, the cylindrical projecting portion 61C
of the retainer 61 and the annular thickened portion 61D
can form the foreign-object trapping portion 62 for trap-
ping foreign objects between the hub-side O-ring receiv-
ing portion 51B of the brake hub 51 and the annular thick-
ened portion 61D. Therefore, the second embodiment
can obtain substantially the same functions and effects
as in the first embodiment.
[0106] Particularly in the second embodiment, the an-
nular thickened portion 61D of the foreign-object trapping
portion 62 is formed by providing the thickened part hav-
ing an arc shape or a triangular shape in section on the
inner peripheral side of the cylindrical projecting portion
61C. Therefore, the process of making the radial gap R1
between the hub-side O-ring receiving portion 51B of the
brake hub 51 and the annular thickened portion 61D as
small as possible can be relatively easily executed to
improve the function of the foreign-object trapping portion
62 with a simple process.
[0107] It should be noted that, each of the aforemen-
tioned embodiments, is explained by taking a case where
the reduction gear mechanism 24 is constituted by the
second-stage planetary gear reduction mechanisms 25
and 33, as an example. However, the present invention
is not limited to the same, and for example, the reduction
gear mechanism may be constituted by a first, third or
more-stage planetary gear reduction mechanisms.
[0108] Each of the aforementioned embodiments is ex-
plained by taking the dump truck 1 of a rear-wheel drive
type as an example. However, the present invention is

21 22 



EP 2 567 848 B1

13

5

10

15

20

25

30

35

40

45

50

55

not limited to the same, and it may be applied to, for
example, a dump truck of a front-wheel drive type or a
four-wheel drive type driving front and rear wheels to-
gether.

DESCRIPTION OF REFERENCE NUMERALS

[0109]

1: Dump truck
2: Vehicle body
3: Vessel
5: Cab
6: Front wheel
7: Rear wheel (Wheel)
8: Engine
9: Hoist cylinder
10: Operating oil tank
11: Travel drive device
12: Axle housing
13: Suspension tube
14: Spindle
16: Wheel drive motor (Drive source)
17: Rotational shaft
18: Wheel mounting cylinder
20, 21: Wheel support bearing
22: Outer drum
23: Long bolt
24: Reduction gear mechanism
25, 33: Planetary gear reduction mechanism
40: Suction pipe
41: Supply pipe
45: Wet brake
50: Cooling liquid
51: Brake hub
51B: Hub-side O-ring receiving portion for seal-

ing
53: Floating seal for leakage prevention
54, 61: Retainer
54B, 61B: Retainer-side O-ring receiving portion
54C, 61C: Cylindrical projecting portion
54D: Radial opposing surface portion
55: Floating seal for liquid separation (Seal

mechanism)
56: Other retainer
58, 62: Foreign-object trapping portion
61D: Annular thickened portion (Radial oppos-

ing surface portion)
100: Lubricant oil
R, R1: Radial gap
T: Axial gap

Claims

1. A travel drive device for a dump truck comprising:

a cylindrical axle housing (12) mounted in a non-

rotating state on a vehicle body (2) of a dump
truck (1);
a rotational shaft (17) provided to axially extend
in said axle housing (12) and driven and rotated
by a drive source (16) ;
a wheel mounting cylinder (18) which is rotatably
provided on an outer peripheral side of said axle
housing (12) through wheel support bearings
(20, 21) and to which wheels (7) are mounted;
a reduction gear mechanism (24) provided be-
tween said axle housing (12) and said wheel
mounting cylinder (18) to decelerate rotation of
said rotational shaft (17), which is transmitted to
said wheel mounting cylinder (18);
a wet brake (45) provided between said axle
housing (12) and said wheel mounting cylinder
(18) for applying a braking force to rotation of
said wheel mounting cylinder (18); and
a seal mechanism (55) positioned between said
wet brake (45) and said wheel support bearing
(20) and provided between said axle housing
(12) and said wheel mounting cylinder (18) for
keeping a cooling liquid (50) of said wet brake
(45) in a sealed state to a lubricant oil (100) in
said wheel mounting cylinder (18), said travel
drive device for a dump truck ; and
a foreign-object trapping portion (58, 62) provid-
ed between said wheel support bearing (20) and
said seal mechanism (55) for trapping foreign
objects flowing from said seal mechanism (55)
toward said wheel support bearing (20), char-
acterized in that:

a brake hub (51) is provided in said wheel
mounting cylinder (18) and forming a part
of said wet brake (45) to transmit a braking
force of said wet brake (45) to said wheel
mounting cylinder (18); and
a retainer (54, 61) is provided between said
axle housing (12) and an inner race of said
wheel support bearing (20) and opposing
said brake hub (51) through an axial gap (T)
to be axially spaced therefrom, wherein:

said foreign-object trapping portion (58, 62) is
formed as a radial gap (R, R1) which provides
a radial space between said brake hub (51) and
said retainer (54, 61) in a state of being commu-
nicated with said axial gap (T) and is smaller
than said axial gap (T).

2. A travel drive device for a dump truck according to
claim 1, wherein:

said seal mechanism comprises a floating seal
(55) formed by including a pair of seal rings (55A,
55B) and a pair of O-rings (55C, 55D) to seal
said axial gap (T) between the brake hub (51)
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and said retainer (54, 61);
said brake hub (51) is provided with a hub-side
O-ring receiving portion (51B) axially extending
toward said retainer (54, 61) to receive one O-
ring (55C) in said floating seal (55);
said retainer (54, 61) is provided with a retainer-
side O-ring receiving portion (54B, 61B) axially
opposing said hub-side O-ring receiving portion
(51B) through said axial gap (T) to receive other
O-ring (55D) in said floating seal (55), and a cy-
lindrical projecting portion (54C, 61C) formed to
axially extend to a radial outer position than said
retainer-side O-ring receiving portion (54B, 61B)
and radially opposing said hub-side O-ring re-
ceiving portion (51B); and
said foreign-object trapping portion (58, 62) is
formed as said radial gap (R, R1) which provides
a radial space between said hub-side O-ring re-
ceiving portion (51B) and said cylindrical pro-
jecting portion (54C, 61C) in a state of being
communicated with said axial gap (T).

3. A travel drive device for a dump truck according to
claim 1, wherein said retainer (61) is provided with
an annular thickened portion (61D) on a surface ra-
dially opposing said brake hub (51), wherein said
radial gap (R1) is formed by said annular thickened
portion (61D).

Patentansprüche

1. Fahrantriebsvorrichtung für einen Muldenkipper,
wobei die Fahrantriebsvorrichtung umfasst:

ein zylindrisches Achsengehäuse (12), das in
einem nicht drehbaren Zustand an einem Fahr-
zeugaufbau (2) eines Muldenkippers (1) ange-
bracht ist;
eine Drehwelle (17), die in der Weise vorgese-
hen ist, dass sie in dem Achsengehäuse (12)
axial verläuft und durch eine Antriebsquelle (16)
angetrieben und gedreht wird;
einen Radmontagezylinder (18), der auf einer
Außenumfangsseite des Achsengehäuses (12)
über Radtraglager (20, 21) drehbar vorgesehen
ist und an dem Räder (7) angebracht sind;
einen Untersetzungszahnradmechanismus
(24), der zwischen dem Achsengehäuse (12)
und dem Radmontagezylinder (18) vorgesehen
ist, um die Drehung der Drehwelle (17), die an
den Radmontagezylinder (18) übertragen wird,
zu verlangsamen;
eine Nassbremse (45), die zwischen dem Ach-
sengehäuse (12) und dem Radmontagezylinder
(18) vorgesehen ist, um auf die Drehung des
Radmontagezylinders (18) eine Bremskraft
auszuüben; und

einen Dichtungsmechanismus (55), der zwi-
schen der Nassbremse (45) und dem Radtrag-
lager (20) positioniert ist und zwischen dem Ach-
sengehäuse (12) und dem Radmontagezylinder
(18) vorgesehen ist, um eine Kühlflüssigkeit (50)
der Nassbremse (45) in einem abgedichteten
Zustand gegenüber einem Schmieröl (100) in
dem Radmontagezylinder (18), in der Fahran-
triebsvorrichtung für einen Muldenkipper, zu
halten; und
einen Fremdkörpereinschlussabschnitt (58,
62), der zwischen dem Radtraglager (20) und
dem Dichtungsmechanismus (55) vorgesehen
ist, um Fremdkörper, die von dem Dichtungs-
mechanismus (55) in Richtung des Radtragla-
gers (20) strömen, einzuschließen, dadurch
gekennzeichnet, dass:

in dem Radmontagezylinder (18) eine
Bremsnabe (51) vorgesehen ist und einen
Teil der Nassbremse (45) bildet, um eine
Bremskraft der Nassbremse (45) an den
Radmontagezylinder (18) zu übertragen;
und
zwischen dem Achsengehäuse (12) und ei-
nem Innenlaufring des Radtraglagers (20)
und der Bremsnabe (51) über einen axialen
Zwischenraum (T) gegenüberliegend, um
axial davon beabstandet zu sein, ein Halter
(54, 61) vorgesehen ist, wobei
der Fremdkörpereinschlussabschnitt (58,
62) als ein radialer Zwischenraum (R, R1)
gebildet ist, der zwischen der Bremsriabe
(51) und dem Halter (54, 61) in einem Zu-
stand, in dem er mit dem axialen Zwischen-
raum (T) in Verbindung steht und kleiner als
der axiale Zwischenraum (T) ist, einen ra-
dialen Raum bereitstellt.

2. Fahrantriebsvorrichtung für einen Muldenkipper
nach Anspruch 1, wobei:

der Dichtungsmechanismus eine schwimmen-
de Dichtung (55) umfasst, die durch Aufnahme
eines Paars von Dichtungsringen (55A, 55B)
und eines Paars von O-Ringen (55C, 55D), um
den axialen Zwischenraum (T) zwischen der
Bremsnabe (51) und dem Halter (54, 61) abzu-
dichten, gebildet ist;
die Bremsnabe (51) mit einem O-Ring-Aufnah-
meabschnitt (51B) auf der Seite der Nabe ver-
sehen ist, der axial in Richtung des Halters (54,
61) verläuft, um in der schwimmenden Dichtung
(55) einen O-Ring (55C) aufzunehmen;
der Halter (54, 61) mit einem O-Ring-Aufnah-
meabschnitt (54B, 61B) auf der Seite des Hal-
ters versehen ist, der dem O-Ring-Aufnahme-
abschnitt (51B) auf der Seite der Nabe über den
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axialen Zwischenraum (T) axial gegenüberliegt,
um in der schwimmenden Dichtung (55) einen
anderen O-Ring (55D) aufzunehmen, und ein
zylindrischer vorstehender Abschnitt (54C, 61
C) so gebildet ist, dass er axial zu einer radial
weiter außen gelegenen Position als der O-
Ring-Aufnahmeabschnitt (54B, 61B) auf der
Seite des Halters verläuft und dem O-Ring-Auf-
nahmeabschnitt (51B) auf der Seite der Nabe
radial gegenüberliegt; und
der Fremdkörperaufnahmeabschnitt (58, 62) als
der radiale Zwischenraum (R, R1) gebildet ist,
der zwischen dem O-Ring-Aufnahmeabschnitt
(51B) auf der Seite der Nabe und dem zylindri-
schen vorstehenden Abschnitt (54C, 61C) in ei-
nem Zustand, in dem er mit dem axialen Zwi-
schenraum (T) in Verbindung steht, einen radi-
alen Raum bereitstellt.

3. Fahrantriebsvorrichtung für einen Muldenkipper
nach Anspruch 1, wobei der Halter (61) auf einer
Oberfläche, die der Bremsnabe (51) radial gegenü-
berliegt, mit einem ringförmigen verdickten Abschnitt
(61 D) versehen ist, wobei der radiale Zwischenraum
(R1) durch den ringförmigen verdickten Abschnitt
(61D) gebildet ist.

Revendications

1. Dispositif d’entraînement en déplacement pour un
camion benne, comprenant :

un carter d’essieu cylindrique (12) monté dans
un état non rotatif sur un corps de véhicule (2)
d’un camion benne (1) ;
un arbre rotatif (17) prévu de manière à s’éten-
dre axialement dans ledit carter d’essieu (12) et
entraîné et mis en rotation par une source d’en-
traînement (16) ;
un cylindre de montage de roues (18) qui est
prévu avec possibilité de rotation sur un côté
périphérique extérieur dudit carter d’essieu (12)
via des paliers de support de roues (20, 21), et
sur lequel sont montées des roues (7) ;
un mécanisme à engrenages réducteurs (24)
prévu entre ledit carter d’essieu (12) et ledit cy-
lindre de montage de roues (18) pour décélérer
la rotation dudit arbre rotatif (17), qui est trans-
mise audit cylindre de montage de roues (18) ;
un frein de type humide (45) prévu entre ledit
carter d’essieu (12) et
ledit cylindre de montage de roues (18) pour ap-
pliquer une force de freinage à la rotation dudit
cylindre de montage de roues (18) ; et
un mécanisme formant joint (55), positionné en-
tre ledit frein de type humide (45) et ledit palier
de support de roues (20) et prévu entre ledit car-

ter d’essieu (12) et ledit cylindre de montage de
roues (18) pour maintenir un liquide de refroi-
dissement (50) dudit frein de type humide (45)
dans un état isolé vis-à-vis d’une huile de lubri-
fication (100) dans ledit cylindre de montage de
roues (18), dudit dispositif d’entraînement en
déplacement pour un camion benne ; et
une portion de piégeage pour objets étrangers
(58, 62) prévue entre ledit palier de support de
roues (20) et ledit mécanisme formant joint (55)
pour piéger des objets étrangers qui s’écoulent
depuis ledit mécanisme formant joint (55) vers
ledit palier de support de roues (20),
caractérisé en ce que :

un moyeu le frein (51) est prévu dans ledit
cylindre de montage de roues (18) et for-
mant une partie dudit frein de type humide
(45) pour transmettre une force de freinage
dudit frein de type humide (45) audit cylindre
de montage de roues (18) ; et
un élément de retenue (54, 61) est prévu
entre ledit carter d’essieu (12) et une piste
intérieure dudit palier de support de roues
(20) et à l’opposé dudit moyeu de frein (51)
via un intervalle axial (T) pour être axiale-
ment espacé de celui-ci, dans lequel :

ladite portion de piégeage pour objets étrangers
(58, 62) est formée comme un intervalle radial
(R, R1) qui constitue un espace radial entre ledit
moyeu de frein (51) et ledit élément de retenue
(54, 61) dans un état en communication avec
ledit intervalle radial (T), et elle est plus petite
que ledit intervalle axial (T).

2. Dispositif d’entraînement en déplacement pour un
camion benne selon la revendication, dans lequel :

ledit mécanisme formant joint comprend un joint
flottant (55) formé en incluant une paire de ba-
gues de joint (55A, 55B) et une paire de joints
toriques (55C, 55D) pour étancher ledit interval-
le axial (T) entre le moyeu de frein (51) et ledit
élément de retenue (54, 61) ;
ledit moyeu de frein (51) est doté d’une portion
de réception pour joint torique (51B) côté
moyeu, s’étendant axialement vers ledit élé-
ment de retenue (54, 61) pour recevoir un joint
torique (55C) dans ledit joint flottant (55) ;
ledit élément de retenue (54, 61) est doté d’une
portion de réception pour joint torique (54B, 61B)
du côté de l’élément de retenue,
axialement à l’opposé de ladite portion de ré-
ception pour joint torique (51B) côté moyeu à
travers ledit intervalle axial (T) pour recevoir un
autre joint torique (55D) dans ledit joint flottant
(55), et une portion cylindrique en projection
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(54C, 61C) formée de manière à s’étendre axia-
lement vers une position radialement extérieure
par rapport à ladite portion de réception pour
joint torique (54B, 61B) du côté de l’élément de
retenue, et radialement à l’opposé de ladite por-
tion de réception pour joint torique (51B) côté
moyeu ; et
ladite portion de piégeage (58, 62) pour objets
étrangers est formée comme ledit intervalle ra-
dial (R, R1) qui constitue un espace radial entre
ladite portion de réception pour joint torique
(51B) côté moyeu et
ladite portion cylindrique en projection (64C,
61C) dans un état en communication avec ledit
intervalle axial (T).

3. Dispositif d’entraînement en déplacement pour un
camion benne selon la revendication 1,
dans lequel ledit élément de retenue (61) est pourvu
d’une portion annulaire épaissie (61D) sur une sur-
face radialement à l’opposé dudit moyeu de frein
(51), dans lequel ledit intervalle radial (R1) est formé
par ladite portion annulaire épaissie (61D).

29 30 



EP 2 567 848 B1

17



EP 2 567 848 B1

18



EP 2 567 848 B1

19



EP 2 567 848 B1

20



EP 2 567 848 B1

21



EP 2 567 848 B1

22



EP 2 567 848 B1

23

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2009204016 A [0010]
• JP 2010116963 A [0010]
• WO 9005079 A1 [0010]
• GB 2109880 A [0010]

• US 20090215569 A1 [0010]
• DE 10217483 A1 [0010]
• DE 1817100 A1 [0010]


	bibliography
	description
	claims
	drawings
	cited references

