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(57) Abregé/Abstract:

An axle housing support structure may readily assemble and support an axle housing to a base frame. In the axle housing support
structure, the axle housing composed of a differential housing with a body and a pair of axle tubes mounted on right and left sides
of the differential housing for receiving a front axle is supported by fixing axle brackets fitted to the axle tubes, respectively, to the
base frame. The axle bracket Is fastened by using a repulsive force receiving bolt to a repulsive force receiving portion formed
Integrally with the body of the differential housing.
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An axle housing support structure may readily assemble and
support an axle housing to a base frame. In the axle housing support
structure, the a)%le housing composed of a differential housing with
a body and a palir of axle tubes mounted on right and left sides
of the differential housing for receiving a front axle is supported
by fixing axle brackets fitted to the axle tubes, respectively,
to the base frame. The axle bracket is fastened by using a repulsive
force receiving bolt to a repulsive force receiving portion formed

integrally with the body of the differential housing.
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AXLE HOUSING ASSEMBLY

EACKGROUND OF THE INVENTION

The present invention relates to an axle housing assembly
for receiving a drive axle for an industrial vehicle such as a
forklift or the like, and more particularly to a support structure

for supporting an axle housing against a drive repulsive force.

DESCRIPTION OF THE RELATED ART

In a forklift, usually, front wheels are drive wheels, and
a front axle for transmitting a drive force to the front wheels
and a differential gear are received in the axle housing. As shown
in Fig. 3, a conventional general axle housing 1 is composed of
a differential housing 2 and axle tubes 4 connected, respectively,
to right and left opening portions 3 of the differential housing
2 for receiving a front axle. The differential gear is supported
by a differential carrier 5. The differential carrier 5 is fastened
by bolts to a rear opening portion of the differential housing 2.

Furthermore, a rear cover 6 is fastened by bolts to the rear side

of the differential carrier 5. Also, the axle housing 1 is supported
to a base frame 8 by fastening, by bolts, axle brackets 7 fitted

to each axle tube 4 to side members 9 of the base frame 8.
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A type inwhich the axle housing 1 is separated from an engine
portion in order to suppress transmission of vibrations from the
engine portion (including a transmission) becomes popular. In such
a separation type axle housing 1, in order to resist the drive
repulsive force generated during a starting operation, a braking
operation or the like, the axle brackets 7 are fixed by repulsive
force receiving bolts 11 to repulsive force receiving portions 10

formed 1n the rear cover 6.

In order to coupling the axle brackets 7 and the repulsive
force receiving portions 10 of the rear cover 6 with each other
by the bolts 11, it is necessary to enhance a dimensional precision
of the axle brackets 7, the axle tubes 4, the differential housing
2, the differential carrier 5 and the rear cover 6 as well as the
assembling precision thereamong and to align screw holes 12 formed

in the repulsive force receiving portions 10 of the rear cover 6

and through holes 13 formed in the axle brackets 7 in a coaxial

manner.

However, these components are cast products. Accordingly,
there 1s a problem that it is difficult to severely enhance the
dimensional precision. Also, since the number of the components
1s large, a problem arises in which, as a result of accumulation
of tolerance, an axis of the screw hole 12 of the rear cover 6 is

displaced with respect to an axis of the through hole 13 of the
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axle bracket 7. Accordingly, it is troublesome to manufacture the

axle housing 1 and assemble the component to the base frame 8,

resulting 1n the increased cost.

Also, 1n order to ensure the coupling by the bolts 11, it
1s necessary to bring the axle brackets 7 into contact with the
repulsive force receiving portions 10. However, in the case where
the right and left axle brackets 7 are fixed to the corresponding
side members 9 of the base frame 8 as in the above-described
conventional structure, in many cases, a gap between the axle
brackets 7 and the repulsive force receiving portions 10. Thus,

it requires a troublesome shim adjustment.

SUMMARY OF THE INVENTION
In view of the above-noted defects, an object of the present
invention is to provide an axle housing assembly that may assemble

an axle housing intc a base frame with ease and support the axle

housing thereto without highly increasing a dimensional precision.

In order to attain the above-mentioned object, according
to the present invention, there is provided an axle housing assembly
comprising an axle housing having a differential housing with a
body thereof and a pair of axle tubes mounted on the body, a support
means for supporting the axle housing to a base frame and a repulsive

force receiving member provided on the body of the differential
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housing for coupling the differential housing integrally with the

support means.

BRIEEF DESCRIPTION C HE DRAWIN
In the accompanying drawings:

Fig. 1 1s a frontal view showing an axle housing assembly

according to the present invention;

Fig. 2 1s a left side elevational view showing the axle

housing assembly shown in Fig. 1; and

Fig. 3 1s an exploded perspective view showing a

conventional axle housing assembly.

DESCRIPIION O E PR RRED EMBODIMEN

A preferred embodiment of the present invention will now

be described 1in detail with reference to Figs. 1 and 2.

In Fig. 1, an axle housing 20 is of a type which is separated
away from an engine porticn, and is provided with a differential
housing 22 receiving a differential gear (not shown) and axle tubes
24 extending on the right and left of a body 22a of the differential
housing 22. Axle brackets 26a and 26b are mounted on the axle tubes
24 . The axle brackets 26a and 26b are fastened to corresponding

side members 28 of a base frame by bolts so that the axle housing
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20 1s supported to the base frame.

The shown differential housing 22 in accordance with the
embodiment is of a type in which the differential carrier for
carrying the differential gear is integrally molded. A front cover
22b mounted on a front opening portion of the body 22a is removed
away, and gears constituting the differential gear may be assembled
in through the opening portion. Also, a rear opening portion is
formed in the body 22a of the differential housing 22. A rear cover
22c for closing this opening portion is fastened to the rear portion

~of the body 22a by bolts.

An circular opening portion is formed in each of the right
and left sides of the differential housing 22. A front axle (not
shown) which is a drive axle connected to the differential gear
within the differential housing 22 extends through the opening
portion sideways. A boss 34 is formed on the periphery of each
opening portion. A plurality of screw holes for coupling the

corresponding axle tube 24 are formed in each boss 34.

Within each axle tube 24, the front axle is disposed
coaxially with the axle tube. A proximal end portion of each axle
tube 24 1s fitted to the corresponding opening portion of the
differential housing 22 in a shrink fit manner. Also, a flange 36

projects at a position away from the proximal end at a predetermined

distance on the circumferential surface of each axle tube 24. A
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plurality of through holes are formed in each flange 36

corresponding to the screw holes of the boss 34.

In the case where such an axle tube 24 is coupled with the
differential housing 22, the proximal end portion of the axle tube
24 1s 1inserted into the corresponding opening portion of the
differential housing 22, the through holes of the flange 36 are
aligned with the corresponding screw holes of the boss 34, and the
axle tube 24 1s pressingly inserted until the flange 36 comes into
contact with the boss 34. Thus, the bolts 38 are screwed into the
screw holes through the through holes so that each axle tube 24
1s fixed to the differential housing 22 to assemble the axle housing

20.

Each of the axle brackets 26a and 26b is substantially
fan-shaped with its proximal portion being formed integrally with
a ring portion 40. An inner diameter of the proximal ring portion
40 1s substantially identified with an outer diameter of the axle
tube 24 so that the proximal ring portion is slidably inserted into
the axle tube 24. A plurality of through holes are formed in the
arcuate circumferential portion of each of the axle brackets 26a
and 26b. These through holes are formed to correspond, in number,
to the through holes formed in the front edge portion of the side
member 28 of the base frame. In the case where the axle housing

20 1s arranged at a suitable support position to the base frame,



CA 02280672 1999-08-25

so that the through holes of the axle brackets are positioned to
pe aligned with the corresponding through holes of the side members
28. Accordingly, the through holes of the axle brackets 263 aﬁd
26b and the through holes of the side members 28 are aligned with
each other and the bolts 42 are passed through with nuts 44 so that
the axle brackets 26a and 26b are fixed to the side members 28 and

the axle housing 20 are supported to the base frame.

Thus, the axle housing 20 supported to the base frame is
subjected to the drive repulsive force at the time of start, brake
or the like of the forklift and is urged to be rotated back and
forth about the axis of the proximal ring portion 40 of each of
the axle brackets 2€a and 26b. For this reason, in the embodiment
shown, one of the axle bracket (axle bracket on the left side in
the forward traveling direction of the vehicle) 26a is coupled with

the body 22a of the differential housing 22 by using a repulsive

force receiving bolt 46.

More specifically, aconvex portion is formed as a repulsive
force receiving portion 48 integrally with an upper portion of the
left side of the body 22a. In the repulsive force receiving portion
48, a through hole 50 is formed in parallel with the axle tubes
24 for receiving the repulsive force receiving bolt 46. Also, a
through hole 52 through which the repulsive force receiving bolt

46 passes is formed in the axle bracket 26a. The through hole 52
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1s positioned to be aligned coaxially with the through hole 50 of
the repulsive force receiving portion 48 under the condition that
the axle housing 20 is located at a predetermined position to the
base frame and supported by the axle brackets 26a and 26b. The
through hole 52 passes through a thick portion 54 projected on the
right side surface of the axle bracket 26a. The thick portion 54
has such a dimension that its distal end face is in contact with
the left side surface of the repulsive force receiving portion 48
under the condition that the axle bracket 26a is sultably located

at the axle housing 20.

The stem portion of the repulsive force receiving bolt 46
1s caused to pass through the through hole 52 of the axle bracket
26a and the through hole 50 of the repulsive force receliving portion
48 and a nut 58 1s screwed to the screw portion 56 projecting from
the through hole 50. Thus, the axle bracket 26a and the repulsive
Iorce recelving portion 48 are fastened between the head portion
of the repulsive force receiving bolt 46 and the nut 58. Since the

axle bracket 26a is fixed to the side member 28 of the base frame,

1n the case where the drive repulsive force occurs for rotating
the axle housing 20 back and forth, the drive repulsive force is
received by the repulsive force receiving portion 48 on the
differential housing 22 and the repulsive force receiving bolt 46
supported by the axle bracket 26a so that the rotation of the axle

housing 20 is prevented.
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In the above-described arrangement, the assembling order
of the axle housing 20 to the side members 28 of the base frame
will now be described. The assembling work of the front axle and
the differential gear into the axle housing 20 and the coupling
work between the engine portion and the differential gear which
are carried out together with the assembling work of the axle housing
20 are substantially the same as those of the conventional structure.

Accordingly, the detailed explanation thereof will be omitted

hereiln.

First of all, in order to assemble the axle housing 20, as
described above, the proximal portions of the axle tubes 24 are
inserted into the right and left opening portions of the
differential housing 22, respectively, and fixed by bolts.

Subsequently, the proximal ring portions 40 of the axle brackets

26a and 26b corresponding to the respective axle tubes 24 are fitted.

Thereafter, the through hole 52 of the axle bracket 26a and
the through hole 50 of the repulsive force receiving portion 48
of the differential housing 22 are aligned with each other. Since
‘the restriction of the positional relationship between the through
holes 50 and 52 is performed only by three components, i.e., the
axle bracket 26a, the axle tube 24 and the body 22a of the
differential housing 22, the displacement caused by the

accumulation of tolerance is small and the through holes 50 and
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52 may be aligned exactly with each other without needs of the severe

dimensional precision.

Subsequently, the repulsive force receiving bolt 46 is
caused to pass through these through holes 50 and 52, and the nut
58 1s screwed around the bolt 46 to thereby fasten the axle bracket
26a and the repulsive force receiving portion 48 with each other.
In the conventional case, in order to fasten both the right and
left axle brackets with the right and left repulsive receiving
portions, after tentatively fixing the repulsive force receiving
portions and the axle brackets with each other, the axle brackets
are fixed to the base frame. It is necessary to check whether any
gap 1s formed between the repulsive force receiving portions and
the axle brackets or not. Then, the axle bracket is removed away
from the base frame, the shim adjustment is performed if necessary,
and the repulsive force receiving bolt is fastened. In contrast,
in the embodiment shown, since only one of the axle brackets 26a
1s fixed to the repulsive force receiving portion 48 of the
differential housing 22, there is no problem in the gap of the side
member 28 of the base frame. Before the axle brackets 26a and 26b
are fixed to the side members 28, it is possible to fasten the

repulsive force receiving bolt 46 and the nut 58 with a sufficient

torque.

Of course, in the case where a gap is formed between the
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thick portion 54 of the axle bracket 26a and the repulsive force
recelving portion 48 due to the manufacturing error or the like
of the axle bracket 26a, the shim adjustment is to be performed.
However, unlike the conventional case, since the shim adjustment
may be performed before the assembling work of the axle brackets
26a and 26b to the side members 28 of the base frame, its work is

very facilitated.

After the axle brackets 26a and the repulsive force
receiving portion 48 are coupled with each other by the repulsive
force receiving bolt 46, in the same manner as in the conventional
case, the right and left axle brackets 26a and 26b are fixed to
the corresponding side members 28 of the base frame by the bolts

42 and the nuts 44, thereby completing the assembling work.

Incidentally, after the axle brackets 26a and 26b are fixed
to the base frame, the head portion of the repulsive force receiving
bolt 46 1is covered by a brake drum (not shown). Accordingly, it
1s 1mpossible to rotate this bolt by clamping the bolt head portion
by a wrench or the like. However, in the embodiment shown, since
the nut 58 1s exposed above the differential housing 22, it is
possible to rotate it by the wrench. Accordingly, in the maintenance
or after the assembling work, it is possible to perform the

adjustment of the refastening work of the repulsive force receiving

bolt 46.

11
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As described above, the preferred embodiment of the present
invention has been fully explained. It goes without saying that
the present invention is not limited to the above-described
embodiment. For example, in the above-described embodiment, the
differential housing 22 is formed integrally with the differential
carrier but if the repulsive force receiving portion may be provided
on the differential housing, it is possible to apply to the present
invention thereto even if the differential housing and the

differential carrier are discrete members.

Also, since the axle bracket 26a may be firmly coupled with
the repulsive force receiving portion 48 before assembling the axle
housing 10 to the base frame, the through hole 50 of the repulsive
force recelving portion 48 is replaced by a screw hole and at the

same time, the nut 58 is dispensed with so that the repulsive force

receiving bolt 46 may be threaded with the screw hole.

Furthermore, the present invention may be applied to any
industrial vehicles other than the forklift, and for example, may

be applied to a shovel loader or the like.

As described above, according to the preset invention,
without needs of the severe dimensional precision, the axle housing
may readlly be assembled into the base frame to be supported.
Accordingly, 1t is possible to manufacture the axle housing or the

base frame with ease and in low cost.
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A ! oy e SRR A PR D P L Lo AR M it R i mmt C 4 MM A o 14 Ak s pd Ly b s AW b oW ML A AN 00 L8 e e A G R TAS ca WL I H s s S O P £ P A A 10 A i A Heyf P RO e rd 4 AL e L eman b b " "



CA 02280672 2006-03-21

WHAT IS5 CLAIMED IS5:

1. An axle housing assembly, comprising:

P

an axle housing having a differential housing and a cover

attached thereto, sald differential housing having an

1ntegrally formed housing body and being provided with a pair

F

of axle tubes within said housing body;

support means for mounting said axle housing to a base

frame, said support means including a palr of axle brackets

fitted on said pair of axle tubes, one axle bracket being
located on each axle tube; and

a repulsive force receiving member protruding from said

differential housing 1n a direction perpendicular to said axle

tubes, sald repulsive force receiving member being provided on

the body of said differential housing, a through hole being

formed 1in parallel with the axle tubes for receiving a

i

fastener for coupling the body of said differential housing

integrally with said support means, said repulsive force

recelving member being secured to only one of said pair of

axle brackets by a repulsive force receiving bolt, the body of

salid differential housing being supported by the base frame

through the axle brackets.

2. The axle housing assembly according to claim 1,

wherein said cover 1s detachably mounted on said body.

3. The axle housing assembly according to claim 1,

wherein a thick portion projecting toward said body is formed

ﬁ

on the one of said pair of axle brackets, said repulsive force

recelving member further including a portion integrally formed

on sald body, said repulsive force receiving bolt passing

F

through said thick portion and said portion of said repulsive

force receiving member.

13
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4, The axle housing assembly according to claim 1,

further comprising a nut for threadedly engaging with an end

P

portion of said repulsive force receiving bolt, said nut being

F

located 1n an upper portion of the differential housing.

. An axle housing assembly, comprising:

P
-

an axle housing having a differential housing and a cover

attached thereto, sald differential housing having an

integrally formed housing body and being provided with a pair

F

of axle tubes within said housing body;

support brackets for supporting said axle housing on a

base frame; and

a repulsive force receiving member, protruding from said

differential housing in a direction perpendicular to said axle

p—
—

tubes, and extending generally vertically from the body of

said differential housing, a through hole being formed in

parallel with the axle tubes for receiving a fastener for

P

coupling the body of said differential housing integrally with

only one of said support brackets, said fastener extending

through said through hole and securing together the repulsive

force receiving member and said one support bracket.

6. The axle housing assembly according to c¢laim 5,

whereilin the fastener is a bolt.

7. The axle housing assembly according to claim 6,

further comprising a nut for threadedly engaging with an end

r—

portion of said bolt, said nut being located in an upper

P

portion of said differential housing.

8 . The axle housing assembly according to c¢laim 5,

P

whereiln the adjacent surfaces of the one support bracket and

sald force receiving member are in abutment when fastened.

14
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9. The axle housing assembly according to claim 6,

whereln the one support bracket has a recess surrounding the

through hole for recessing a head of said bolt.

10. The axle housing assembly according to claim 65,
wherein the one support bracket 1ncludes a generally vertical
plate and said force receiving member extends vertically from

the body of said housing.

11. The axle housing assembly according to c¢laim 5,

wherein the force receiving member 1s formed integrally with

the housing.

15
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