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ABSTRACT

A vehicle frame having first and second sub-assemblies permits the rear axle
housing to be mounted above the frame and lowers the center of gravity of the vehicle to
improve stability on slopes. Connections at two telescoping joints and a cross bar structure
provide for quick and easy assembly or separation of the sub-assemblies so that
maintenance and/or exchange of the axle unit can be carried out. A single pivotal
connection between the axle unit and rear sub-assembly facilitates rocking movement of the

axle unit on uneven ground and simplifies installation or removal of the axle unit.
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VEHICLE FRAME

Background of the Invention

1. Field of the Invention

The present invention relates to vehicles such as front mount mowers and more
specifically to a vehicle frame comprised of front and rear sub-assemblies that enable the
rear axle of the vehicle to be placed above the frame to lower the vehicle's center of gravity

and facilitate easier maintenance and/or replacement of the rear axle unit.

2. Description of the Related Art

Present small vehicles used in maintenance and upkeep of lawn and greens areas
such as front mount mowers provide a vehicle frame that carries the front and rear axles.
Typically, the rear axle units are mounted beneath the frame to allow for assembly and
removal of the axle unit when maintenance and/or replacement is necessary. With the
placement of the rear axle unit beneath the frame, the frame is carried higher above the
ground than if the axle unit were carried above the frame. Since other vehicle components,
such as the engine, are supported on the vehicle frame, they too are carried higher above
the ground. Accordingly, the location of the center of gravity of the vehicle relative to the
ground is determined by the position of these components relative to the ground.

Small vehicles such as front mounted mowers are commonly used under a variety of
ground conditions including rolling hills and slopes. When used in these conditions, their
stability is dependent upon the distance between the ground and their center of gravity. It
would therefore be desirable to provide a vehicle such as a front mount mower having a low
center of gravity that would allow its stability on hillsides and slopes to be enhanced.

Summary of the Invention
Towards this end, there is provided a vehicle frame that permits the rear axle to be

mounted above the bottom of the frame. With the frame positioned beneath the axle, the
vehicle components including the engine are positioned closer to the ground. In this
manner, the center of gravity of the machine is lowered and its stability on hillsides and
slopes can be enhanced.

To lower the frame, it is constructed in front and rear sub-assembly units. The rear
sub-assembly is provided with a pair of fore and aft extending frame members with the rear
axle being installed above those frame members. After the rear axle unit is assembled to
the rear frame sub-assembly, it can be removably joined with the front frame sub-assembly.

Since the rear frame sub-assembly can be quickly and easily joined with and/or
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removed from the front sub-assembly, it and its axle unit can be easily removed to aliow
maintenance of the axle unit. A single pivotal connection is provided for mounting the axle
unit with the rear sub-assembly, thereby allowing it to be quickly and easily removed for
maintenance or replacement. The ease of removing the rear sub-assembly also permits the
owner to quickly and easily change axle types should they want to exchange a non-driven
rear axle for a driven rear axle and convert the vehicle between two and four wheel drive.

With the present invention there is provided a vehicle frame assembly having front
and rear sub-assemblies that allow the vehicle’s rear axle to be carried above the lower
frame member to lower the center of gravity of the vehicle. Further, the rear sub-assembly
can be quickly and easily removed to permit maintenance to be carried out on the axle or
permit the quick and easy exchange of axle types.

Brief Description of the Drawings

Figure 1 is a rear elevated perspective view of a front mount mower upon which the
front and rear sub-assemblies subject of the present invention can be utilized.

Figure 2 is a rear perspective schematic view of the underside of the vehicle frame
lllustrating the two sub-assemblies joined and the axle unit mounted with the rear sub-
assembly.

Figure 3 is an exploded underside perspective view of the two frame sub-assemblies
with the rear axle unit removed from the rear sub-assembly.

Figure 4 Is a rear perspective schematic view of the vehicle frame similar to that
lHlustrated in Figure 2, but with the axle unit removed.

Figure 5 Is an enlarged schematic perspective view illustrating the telescoping frame
members that join the two sub-assemblies and the pin member upon which the axie unit is
mounted to the rear sub-assembly.

Figure 6 is an enlarged and exploded view of the pin member and related structure
on which the rear axle unit is joined with the rear sub-assembly.

Figure 7 is a perspective view of the pin member and related structure shown in
Figure 6, but in an assembled configuration.

Figure 8 is a side view of the sleeve and pin member mounting arrangement that
secures the axle unit with the two frame sub-assembilies.

Figure 9 Is an enlarged front perspective view of the mounting plates on which the
pin member is supported.
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Description of the Preferred Embodiment
Looking first to Figure 1, there is illustrated a rear elevated perspective view of a front

mount mower vehicle 10 upon which the present invention is utilized. As illustrated in
Figures 2 and 3, the vehicle 10 includes a frame 12 comprised of a first or front frame sub-
assembly 14 and a second or rear frame sub-assembly 16. The sub-assemblies 14 and 16
are joined together to support a pair of front drive wheels 18. At the rear of the vehicle
frame 12 are carried a pair of steerable wheels 20. The frame 12 further supports an
operator station 22 at the forward end of the vehicle 10 having a foot platform 24, foot
controls 26 projecting up through the foot platform 24, a seat 28, and an upstanding steering
column 30 with a steering wheel 32. Behind the operator station 22 is carried a foldable
rollover protection device 34. At the rear of the vehicle 10 is carried a hood 36 that
encloses an engine. The hood 36 is provided with cooling and carburetion air inlet screens
38 at each side. Provided at the forward end of the vehicle 10 are lift arms to which a
mower deck 40 is attached.

Looking next to Figure 2, there is illustrated a schematic and rear perspective view of
the underside of the vehicle frame 12. In this view, the front frame sub-assembly 14 is
joined to the second or rear frame sub-assembly 16 and an axle unit 42 is mounted on the
rear sub-assembly 16. The axle unit 42 supports the steerable rear wheels 20 at its outer
ends. At the rear of the second frame sub-assembly 16 is provided a hitch structure 44.

Looking as well to Figure 3, there is shown an exploded view of the two sub-
assemblies 14 and 16 with the axle unit 42. The front or first frame sub-assembly 14
iIncludes a pair of fore and aft extending and laterally spaced apart first frame members 46
which are adapted to support the front drive wheels 18 illustrated in Figure 1. They are also
adapted to support the vehicle engine above them.

The rear frame sub-assembly 16 includes a pair of fore and aft extending and
laterally spaced apart second frame members 48 which are adapted to support the axie unit
42. To better illustrate the axle unit 42, the left rear wheel 20 is removed from its hub 50.
The axle unit 42 as shown in Figure 3 includes a cast axle housing 52 that extends laterally.
A mounting sleeve 54 is cast as part of the housing 52. The sleeve 54 has an opening 56
extending fore and aft therethrough, which serves to mount the axle housing 42 for rocking
movement on the rear sub-assembly 16.

In the preferred embodiment, the first and second frame members 46 and 48 are
provided with tubular cross sections. At their rearwardly ends, the first frame members 46
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have telescoping outer frame end portions 58. At the forward ends of the second frame
members 48 of the rear sub-assembly 16 are provided telescoping inner end portions 60 that
can be removably received within the telescoping outer end portions 58 of the front or first
frame members 46. As illustrated in Figures 2, 4 and 5, the telescoping inner end portions
60 are receivable within the telescoping outer end portions 58 so that bolts or similar
fastening means 62 can be inserted through openings 64 provided in the respective outer
and inner end portions 58 and 60 to secure them together.

To secure the top portion of the rear sub-assembly 16 with the front sub-assembly
14, there Is provided a cross member 66 on the front sub-assembly 14 and a cross bar 68 on
the rear sub-assembly 16, see Figures 2, 3 and 5. The cross bar 68 is secured to
upstanding extensions 70 of the fore and aft extending second frame members 48, see
Figure 5, while the cross member 66 on the rear of the first frame sub-assembly 14 extends
transversely at the rear end thereof. When the first and second sub-assemblies 14 and 16
are to be joined, the cross bar 68 is positioned adjacent to the cross member 66, see
Figures 2, 4 and 5, and bolts or similar fastening means 72 are inserted through the
openings 74 in the cross member 66 and cross bar 68 to secure them together. In this
manner, only six bolt fasteners are required to secure the two sub-assemblies 14 and 16
together.

Looking now to Figures 2, 5, 6, 7, 8 and 9, there is illustrated the structure which
removably secures the axle unit 42 to the rear sub-assembly 16. This structure includes the
sleeve 54 fixed with the axle unit 42, the pin member 76, and the mounting plates 78 and 80
carried on the first and second sub-assemblies 14 and 16. Each of these mounting plates
78 and 80 are generally L-shaped and include lower surfaces 79 and 81 respectively which
are secured to the lower surfaces 100 of the vehicle frame 12. The pin member 76, as
shown in Figure 6, is comprised of a pin 82 that is secured by welding or similar means to a
pin plate 84, see Figure 7. After it has been secured to the pin plate 84, the pin 82 is
iInserted into the opening 86 of the rear mounting plate 80, see Figures 5 and 9, and bolts or
similar fastening means 84 are inserted through the openings 90 and 92 in the pin plate 84
and rear mounting plate 80 respectively to loosely secure the pin member 76 to the
mounting plate 80. A support spacer 94, see Figures 6, 7 and 8, is then slid over the pin 82
and into the opening 86 in the rear mounting plate 80 to center and support the pin 82 within
the opening 86. A shim 96 is then inserted between the pin plate 84 and the mounting plate
80 to accommodate manufacturing variations. The bolts 88 are then tightened to secure the
pin member 76 to the rear mounting plate 80. Next, the sleeve 54 which is attached to the
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axle unit 42 is slid over the pin 82 to mount the axle unit 42 to the rear sub-assembly 16.
The rear sub-assembly 16 is then joined to the front sub-assembly 14 by inserting the
telescoping inner end portions 60 of the rear sub-assembly 16 into the telescoping outer end
portions 58 of the front sub-assembly 14 and the forward end of the pin member 76 is
iInserted into the support opening 98 of the front mounting plate 78. Then the bolts or similar
fastening means 62 are inserted into the openings 64 of the telescoping inner and outer end
portions 60 and 58 to secure them together. Similarly, the cross member 66 and cross bar
68 are joined with bolts or similar fastening members 72 to secure the upper portion of the
rear sub-assembly 16 with the first sub-assembly 14.

With the bolts securing the first and second frame members 46 and 48 together and
the cross member 66 to the cross bar 68, the pin member 76 is supported by the rear and
front mounting plates 80 and 78, see Figure 5. The loose fit between the sleeve 54 and pin
82 allow the axle unit 42 to rock about the pin 82 as ground contour changes are
encountered on opposite sides of the vehicle 10.

Removal of the rear sub-assembly 16 from the front sub-assembly 14 is easily
accomplished through removal of the four bolts 62 securing the end portions 58 and 60
together and the two bolts 72 securing the cross bar 68 to the cross member 66. The axle
unit 42 can then easily be removed from the rear sub-assembly 16 by sliding the sleeve 54
off the pin 82.

With the rear axle unit 42 being secured above the frame 12, none of the vehicle
components project below the lower horizontal fore and aft extending surfaces 100 of the
frame 12. Accordingly, these surfaces 100 can serve as a support to allow the vehicle to be
raised by a fork-lift or similar vehicle. This capability can make the performance of repairs
and/or maintenance simpler and require less equipment as well as be of particular value
when maintenance or repairs must be carried out in the field. The clean underside surface
100 of the frame 12, in combination with the lower flat and generally horizontal surfaces 79
and 81 of the mounting plates 78 and 80, further serve as skid-plates to protect the vehicle
components from damage by obstacles encountered by the underside of the vehicle.

With the present invention, a two part frame sub-assembly is provided that permits
the center of gravity of the vehicle to be lowered and its stability on slopes to be enhanced.
Further, the small number of structural connections, i.e. six bolts, that must be installed or
removed to attach or remove the rear sub-assembly from the front sub-assembly makes
repairs and/or replacement of the axle unit a quick and easy process. The clean underside
frame surfaces permit the vehicle to be quickly raised for maintenance and/or repair while
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also protecting the vehicle components from obstacles passing beneath it.
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Claims

The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. A vehicle having
a first sub-assembly with a pair of fore and aft extending and laterally spaced
apart first frame members adapted to support a pair of wheels, an operator
station and an engine thereabove;
a second sub-assembly with a pair of fore and aft extending and laterally
spaced apart second frame members adapted to be removably joined to
respective ones of the first frame members, and
a transversely extending axle unit removably supported on and above the

second frame members.

2. A vehicle having
a first sub-assembly with a pair of fore and aft extending and laterally spaced
apart first frame members adapted to support a pair of wheels, an operator
station and an engine thereabove;
a second sub-assembly with a pair of fore and aft extending and laterally
spaced apart second frame members adapted to be removably joined to
respective ones of the first frame members, and
a transversely extending axle section mounted to and above the second
frame members for rocking movement about a generally fore and aft
extending axis.

3. The invention defined in claim 2 wherein a sleeve having a fore and aft extending
opening Is secured to the axle unit with the opening being removably receivable on a pin
member carried on the second sub-assembly.

4. The invention defined in claim 3 wherein the axle unit includes a housing and the
sleeve is formed as a part of the housing.

5. The invention defined in claim 3 wherein the pin member has first and second end
portions with one portion being supported by the second sub-assembly and the other end
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portion being supportable by the first sub-assembly.

6. The invention defined in claim 5 wherein front and rear mounting plates are carried
respectively on the first and second sub-assemblies and the first and second end portions

are respectively supported by the front and rear sub-assembilies.

7. The invention defined in claim 6 wherein the front and rear mounting plates each
Include a substantially flat portion secured to the undersides of the first and second sub-

assemblies.

8. A vehicle having

a first sub-assembly with a pair of fore and aft extending and laterally spaced
apart first frame members adapted to support a pair of wheels, an operator
station, and an engine thereabove;

a second sub-assembly with a pair of fore and aft extending and laterally
spaced apart second frame members having means permitting them to be
telescopically joined to respective ones of the first frame members, and

a transversely extending axle unit removably supported on and above the

second frame members.

9. The invention defined in claim 8 wherein the underside surfaces of the first and
second frame members are substantially flat and extend generally horizontally.

10. The Iinvention defined in claim 8 wherein the second frame members are
telescopically receivable within respective ones of the first frame members.

11. The invention defined in claim 10 wherein the first and second frame members are

formed in a tubular configuration.

12. The invention defined in claim 10 wherein bolt fasteners secure respective pairs of
first and second frame members together.

13. The invention defined in claim 8 wherein the first frame members support a cross bar
vertically spaced above them with the cross bar being releasably securable to the second
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sub-assembly.

14. The invention defined in claim 13 wherein a cross member is carried on the second
sub-assembly for being releasably secured to the cross bar.
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