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(57) Abrége/Abstract:

A vehicle arranged for raising and lowering the frame relative to the ground wheels for loading comprises a vehicle frame with a
hitch at a forward end of the frame and at least two ground wheels for supporting the frame for movement across the ground.
Each wheel has a mounting assembly providing driven rotation of a hub carrying the wheel spindle from a raised height of the
wheel to a lower locked position. The hub Is driven by a hydraulic motor driving a pinion. A fender iIs mounted on the vehicle
frame for covering the wheel during transport, the fender including two interlocking portions thereof which are spring mounted so
as to be movable relative to the wheel to accommodate the movement of the wheel to the raised position. The frame has a rear
portion which Is movable rearwardly to adjust the position of the load and the rear portion of the fender can be attached to the
rear frame portion so as to be moved away from the wheel with movement thereof.
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ABSTRACT

A vehicle arranged for raising and lowering the frame relative to the
ground wheels for loading comprises a vehicle frame with a hitch at a forward end of
the frame and at least two ground wheels for supporting the frame for movement
across the ground. Each wheel has a mounting assembly providing driven rotation
of a hub carrying the wheel spindle from a raised height of the wheel to a lower
locked position. The hub is driven by a hydraulic motor driving a pinion. A fender is
mounted on the vehicle frame for covering the wheel during transport, the fender
including two interlocking portions thereof which are spring mounted so as to be
movable relative to the wheel to accommodate the movement of the wheel to the
raised position. The frame has a rear portion which is movable rearwardly to adjust
the position of the load and the rear portion of the fender can be attached to the rear

frame portion so as to be moved away from the wheel with movement thereof.
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VEHICLE WITH ADJUSTABLE HEIGHT WHEEL AND FENDER THEREFOR

This invention relates to an improved vehicle, which may be self
propelied or a trailer, with ground wheels which raise and lower relative to a frame to
allow a bed of the vehicle carrying a load to move upwardly and downwardly
between loading and transport positions and to provide a fender for the wheel or

wheels mounted on the frame which accommodates the movement of the wheels.

BACKGROUND OF THE INVENTION

Trailers which allow the wheels to be raised and lowered to lower and
raise the trailer bed are well known. |In many cases the trailer has no fenders so that
the location and arrangement of the fenders is of no question. In other
arrangements where a fender is provided, the fender is generally mounted on the
same structure which carries the wheels for pivotal movement with the wheels so
that the fenders can remain in the same close relationship to the wheel when raised
for unloading and when lowered for transport. Examples are shown in US Patents
3,746,195 of Beilke issued July 17" 1973, 4,065,825 of Cohen issued Jan 3™ 1978
and 4,711,499 of Fortin issued Dec 8" 1987.

SUMMARY OF THE INVENTION

It is one object of the present invention to provide an improved vehicle
with ground wheels which allow a bed of the vehicle carrying a load to move
upwardly and downwardly between loading and transport positions and to provide a
fender for the wheel or wheels which is movable to accommodate the movement of

the wheels.

According to the invention there is provided a vehicle comprising,
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a vehicle structure including a frame;

on each side of the frame there being provided at least one ground
wheel with the wheels being attached to the frame by a mounting assembly for
supporting the frame for movement across the ground;

each ground wheel being mounted relative to the frame for movement
of a wheel axis of the wheel from a first raised position of the wheel axis in which the
frame is lowered to a position at or adjacent the ground to a second lowered
transport position of the wheel axis in which the frame is raised for transport,

on each side of the frame there being provided at least one fender
mounted on the vehicle frame for covering the at least one wheel during transport;

each fender being mounted on the frame such that raising and
lowering of the respective wheel causes movement of the wheel relative to the
fender;

and each fender including at least a fender portion thereof which is
mounted on the frame for pivotal movement relative to the frame to accommodate
the movement of the wheels to the raised position.

Preferably the fender portion is mounted for pivotal movement about a
generally horizontal axis to move from a lowered transport position when the wheel
is in the transport position thereof upwardly with the wheel when contacted by the
wheel.

Preferably the fender includes two fender portions divided at a line
above the wheel each of which is mounted for pivotal movement about a respective

pivot axis from the transport position.
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Preferably the fender portions include a locking device for locking the
two fender portions together in the transport position.

Preferably the two fender portions are spring biased into the transport
position.

Preferably the two fender portions define a front portion pivotally
mounted about an axis located in front of the wheel and a rear portion pivotally
mounted about an axis located behind the wheel.

Preferably one or both of the fender portion includes a roller for
engaging the wheel.

Preferably the vehicle structure is divided into a front portion and a rear
portion, the rear portion being mounted relative to the front portion for forward and
rearward sliding movement between a forward position and a rearward position and
wherein the fender includes a first fender portion mounted on the front portion and a
second fender portion mounted on the rear portion such that the second fender
nortion is movable with the rear portion to a position spaced away from the wheel to
allow the upward movement of the wheel.

BRIEF DESCRIPTION OF THE DRAWINGS

One embodiment of the invention will now be described in conjunction
with the accompanying drawings in which:

Figure 1 is a top plan view of the vehicle according to the present

invention with one side portion of the frame and the associated wheel thereon

omitted for convenience of illustration.
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Figure 2 is a top plan view of a center portion only of the frame of

figure 1 showing the frame in an extended position.

Figure 3 is a side elevational view of the frame portion of Figure 2.

Figure 4 is a cross sectional view along the lines 4-4 of Figure 2.

Figure 5 is a top plan view, partly broken away, of the side portion only
of the frame of Figure 1 on an enlarged scale showing particularly the wheel
mounting assembly.

Figure 6 is view along the lines 6-6 of Figure 5.

Figure 7 is a view along the line 7-7 of Figure 5 showing the wheel
mounting assembly in the first raised position of the wheel axis.

Figure 8 is a view similar of Figure 7 showing the mounting assembly
in the second lowered position of the wheel axis.

Figure 9 is a top plan view of a wheel of the trailer of the above figures
showing a fender for the wheel which is arranged to accommodate the lifting
movement of the wheel.

Figure 10 is a front elevational view of the wheel and fender of Figure 9
showing the fender in a raised position.

Figure 11 is a front elevational view of one part only of the fender of
Figures 9 and 10 showing the fender in the normal locked operating position.

Figure 12 is a front elevational view of a modified arrangement of the

fender.

In the drawings like characters of reference indicate corresponding

parts in the different figures.
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DETAILED DESCRIPTION

The present invention relates generally to a vehicle which may be self
propelled or may be designed as a trailer for attachment to a towing vehicle. The
following description relates to a trailer which is a primary but not essential
arrangement.

The frame of the embodiment comprises a first frame portion 10 and a
second frame portion 11 which can be adjusted from an inwardly closed shorter
position shown in figure 1 to an extended position shown in Figure 2.

The first frame portion 10 comprises a first beam 12 and a second
beam 13 which are parallel and parallel to a direction of longitudinal movement of
the trailer as indicated at 14. The beams 12 and 13 are indicated by a first
transverse beam 15 and a second rear transverse beam 17. At the front of the
beams 12 and 13 is provided a pair of inwardly inclined beam portions 18 and 19
which converge to a central apex at which is provided a hitch pole 20 extending
forwardly from the frame for attachment to a towing vehicle.

The rear or second frame portion comprises a first load support beam
21 and a second load support beam 22. Each of first and second beams 21, 22 is
formed of a first tubular portion 23 of the same dimensions as a tubular portion
forming the beam 12,13 and a second tubular portion of reduced dimensions for
sliding inside of the tubular portion defining the beam 12,13. Thus in the retracted
position shown in Figure 1, the end 24 of the portion 23 lies substantially
immediately adjacent the end 25 of the beam 12. The beam 13 and the

corresponding beam 22 of the second portion of the same construction.

11V S U [ gty 3 1 ST 55 4 0 1 s el aslq@qud oo sl e au it binigs g P by e T [NVt e ! . LR TN



o

10

15

20

CA 02380193 2002-04-25

6

At the forward end of the smaller beam portion of the rear frame is
provided a pair of guide rollers 25, 26 which roll on the inside surfaces of the top and
bottom wall of the beam 12, 13 as best shown in Figure 3.

At the rear end of the beams 12 and 13 is provided a pair of rollers 27,
28 which roll on the outside surface of the smaller portion of the beams 21, 22. Thus
the smaller portions of the beam 21 and 22 are guided by the pair of rollers as best
shown in Figure 3 for sliding movement longitudinally of the beams 12, 13.

The longitudinal sliding movement of the rear portion 11 or of the front
portion 12 is then effected by a cylinder schematically indicated at 29 which is
connected between a coupling 30 at the rear end of the hitch pole 20 and a coupling
31 on the rear frame portion 11.

The rear frame 11 further includes a third load support beam 32
parallel to and coplanar with the beams 21 and 22. The three beams are connected
by a transverse rear beam 33 defining a rear part of the frame with the rear beam
extending outwardly beyond the beams 21 and 22 to form projecting portions 33A
and 33B. The third load support beam 32 rides on a roller 35 carried on a rear upper
part of the transverse beam 17. Forwardly of the roller 35, the load support beam 32
splits into two transverse members 36 and 37 which diverge outwardly in a Y-shape
toward the beams 12 and 13. Adjacent the forward end of each of the transverse
members is provided a horizontal shaft 38 each of which carries a roller 39 running
within a channel guide track 40 mounted on an inwardly facing surface of the

respective beam 12, 13. Thus the forward end of the third beam is guided by the
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tracks 40 and is supported against vertical movement relative to the front frame
portion 10. The coupling 31 is located at the apex between the legs of the Y-shape.

In this way the rear portion of the frame can be moved from the
position shown in Figure 1 to the extended position shown in figure 2. During this
movement the position of the beams of the frame are maintained in forward position
so that the frame remains coplanar and is structurally sound. In the retracted
position shown in Figure 1, the pointed end of each of the transverse member 36, 37
engages into a triangular receptacle 41 carried on the inwardly facing surface of the
beam 12, 13.

The complete frame section is defined by the front portion 10 and the
rear portion 11 is supplemented by a pair of side frame portion generally indicated at
45. The righthand frame as shown in Figure 1 but the left hand frame is omitted for
convenience of illustration. Each frame portion comprises a horizontal beam 46
which is supported on the respective beam 12, 13 of the front portion 10 by a pair of
inclined support struts 47, 47A. Each of the struts 47, 47A is attached to a plate 48
at its inner end bolted or otherwise fastened to the outside surface of the beam 12.
Thus the beam 46 is supported at a height raised from the horizontal plane of the
main frame. The beam 46 is however rigidly attached to the main frame and
remains in a fixed position relative thereto.

The frame thus constructed by a pair of wheel assemblies generally
indicated at 50. Again the right hand wheel assembly is shown in Figure 1 and the

left hand wheel assembly is omitted for convenience of illustration. It will be
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appreciated that the frame portion 45 and the wheel 50 of the right is symmetrical

relative to the same elements on the left hand side.

The wheel assembly 50 comprises a ground wheel 51, a wheel
mounting assembly 52, a pivot arm 53 and a leaf spring 54.

The pivot arm 53 is pivotally connected by a bracket 55 attached to the
beam 1 by a plate 56 intermediate the plate 48. The arm 53 can thus pivot upwardly
and downwardly in a suspension movement of the wheel against the bias of the
spring 54 attached to the beam 46 by couplings 54A.

Other types of suspension can be used depending upon requirements
and the present invention is not limited to the particular type of suspension shown
and described herein.

The arm 53 projects beyond its connection to the base of the leaf
spring 54 and thus provides a support for the wheel mounting 52. The wheel
mounting 52 comprised a first member 60 in the form of a substantially vertical plate
welded or otherwise attached to an outer end 61 of the arm 53 and standing
upwardly therefrom so the arm is attached to the bottom of the plate 60. The plate
carries a spindle 62 projecting forwardly from the plate at a position directly above
the arm and extending horizontally from the plate when the plate stands vertical.
The angle of the plate varies during suspension movement.

The mounting assembly 52 further includes a hub 63 forming a second

member of the mounting assembly which is movable relative to the first member.
The hub 63 includes a central ring 64 mounted on the spindle 62 for rotation about a

rotation axis 65 defined by the spindle 62. The hub 63 carries a spindle 66 for the
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wheel 51 defining a wheel axis 67 about which the wheel rotates on the spindle 66.
The spindle 66 is located at a position spaced from the spindle 62 with the axes 65
and 67 substantially parallel.

The hub 63 includes and outer ring 68 surrounding the axis 65 with the
outer ring including an inwardly facing gear 69. A pinion 70 is mounted on a shaft 71
extending through the plate 60 and carried thereby on suitable bearings. The shaft
71 is parallel to the axis 65 and drives the pinion in rotation about the axis of the
shaft so as to drive the gear 69 in rotation around the axis 65. The shaft 71 is driven
by a hydraulic motor 72 carried on a support plate 73 attached to the arm 33 of a
position thereon spaced from the plate 60 and inwardly of the spring 54. The plate
73 is based by a triangular base 74.

Rotation of the shaft 71 effected by the hydraulic motor 72 thus causes
the pinion to drive the hub 63 around the axis 65 from the first raised position of the
spindle 66 as shown in Figure 7 to the second lowered position of the spindie 66 as
shown in Figures 5, 6 and 8.

In the raised position of the spindle 66 as shown in Figure 7, the
spindle is moved to a top center position directly above the axis 65. In this position
the wheel 51 is raised relative to the frame. The wheel 51 has a diameter arranged
such that in the raised position shown in Figure 7 the frame is substantially at or
adjacent ground height so that a load can be moved directly on to the trailer. The
spindle 66 tends to center itself over the axis 65 due to the loading of the wheel on

the hub 63 which tend to pull the hub upwardly in rotation relative to the plate 60.
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When the trailer is loaded, the motor 72 is actuated to drive the shaft
71 causing the pinion to drive the gear in a direction to cause rotation of the hub 63
from the 12 o'clock position illustrated in dotted line at 66A in Figure 6 to the 6:30
position shown in full line in Figure 6. Thus the spindle 66 in the lowered position
goes just beyond the bottom centered position that is slightly over-center until the
hub 63 engages against a stop 75 carried on the plate 60. Thus the hub 63 includes
a lobe 76 projecting outwardly to one side of the ring 68 with the lobe defining a side
wall 77 which engages against the stop 75. The stop forms a surface which is
oriented to engage the surface 77 when the lobe moves to the required position
holding the spindle 66 at the 6:30 position.

In addition the stop 75 includes an end plate portion 78 projecting
beyond a front face 79 of the hub 63. The end plate portion 78 defines a lip which is
in sliding contact with the front face 79 so as to hold that front face against
movement away from the plate 60. The lip 78 thus takes loading from the spindle 62
and insures that excessive loading on the spindle 66 tending to twist the bottom of
the hub away from the plates 60 is resisted by the inter-engagement between the lip
78 and the surface 79.

The trailer therefore the present invention allows the frame of the trailer
to be lowered to the ground for loading and the frame of the trailer to be lifted for
transport. The lifting action is effected using hydraulic or electric action without
operator involvement in latching or unlatching elements.

In addition rearward extension of a rear portion of the trailer relative 1o

a forward portion acts to move the load rearwardly on the rear portion to a loading
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position, with the whole of the frame being movable in the vertical direction for the
loading action.

Turning now to Figures 9, 10 and 11 there is shown a fender for the
trailer as shown and described above. During upward movement of the wheel for
the lowering of the trailer frame to the ground, it is necessary for the fender to
accommodate this upward movement. The normal position of the fender just above
the wheel during transport movement of the trailer is necessary to prevent release of
water, mud and other materials from the road and therefore in the normal position of
the trailer, the fender is closely adjacent the wheel. When the wheel is raised,
however, the fender must accommodate this movement.

One technique for accommodating movement is shown in Figures 9,
10 and 11 wherein there is provided a fender 80 forming two parts 81 and 82. The
fender is mounted on the frame member 46 and projects outwardly therefrom over
the wheel 83.

Each fender piece 81, 82 is mounted on a respective one of a pair of
pins 84 and 85 mounted on and projecting outwardly from the frame member 46.
Thus each fender piece 81, 82 inciudes a sleeve 86 surrounding the respective pin
which is attached to the fender portion by any suitable technique such as welding.
The sleeve 86 is arranged at the forward end of the portion 81 and at the rearward
end of the portion 82. The sleeve can thus rotate around the pin allowing the fender
portion to raise and lower as required. A spring 87 biases the fender portion into the

lowered position.
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The fender portion 81 is the forward portion and extends from the
sleeve 86 on the pin 84 to a rearward edge 88 which is chamfered as indicated in
Figure 10.

The rearward portion 82 has a forward chamfered end 89 which
matches the chamfered end 88 so that the end 88 rests over the end 89. The sleeve
86 of the portion 82 is arranged at the rearward end and behind the sleeve is
provided a downwardly depending mud flap 90. Each portion carries a roller 91, 92
which contacts the peripheral surface of the wheel as the wheel is raised upwardly
so as to push the portions upwardly as the wheel is raised. The roller is carried on a
pin 93 projecting inwardly from an outer flange 94 of the fender.

The fender portions can be locked in place by a pair of locking
members 94 and 95 mounted on one edge of the fender, which can be the inside
edge, the outside edge or both edges, at the chamfered edges 88 and 89. The
locking member 94 comprises an upper cap portion carrying a depending pin 96.
The lower locking member 95 comprises a sleeve having an internal bore 97 into
which the pin 96 seats. Thus locking members snap together in a self locking
arrangement as the portions come together and are held together during normal
operation so that the fender remains as a single unit during travel without a tendency
of the rear part to open or lift or flap as the wind fiows over the fender. At the time of
raising the wheels, the front portion lifts first so that the pin 96 is pulled out of the

rear portion to allow both fender portions to be pushed upwardly as shown in Figure

10.
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An alternative arrangement is shown in Figure 12 where the side frame
member 101 carries the fender generally indicated at 102 formed by two fender
portions 103 and 104 substantially as previously described. In this embodiment the
frame member 101 includes an extension portion 105 which slides inside the tubular
frame member 101 so as to allow the frame member to extend. In this embodiment
the front portion 103 is mounted on a sleeve and pin arrangement 107 as previously
described. In this embodiment the rear portion 104 is fixed on a similar sleeve and
pin arrangement as indicated at 108. The sleeve and pin 107 is mounted on the
frame members 101. The sleeve and pin 108 is mounted on the frame member 105
and is therefore movable rearwardly as the frame is extended by pulling out the
extension portion 105. The sleeve and pin arrangement 108 therefore moves from
an initial position as shown at 109 in the normal operating position of the fender to
an extended position as shown at 108. In this embodiment, therefore, instead of the
rear portion pivoting upwardly on the spring, the rear portion remains at a fixed
height but is instead moved horizontally away from the position of the wheel 110
allowing the wheel to move upwardly and providing a pushing action only on the
forward portion 103.

The fender can also be designed for use with a dual or muiti axle
arrangement in which two or more wheels are arranged each behind the next. In
this arrangement, the length of one or both portions of the fender is increased to
accommodate the full area over the wheels. Alternatively a plurality of individual

fenders are provided, one for each wheel.
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Since various modifications can be made in my invention as herein
above described, and many apparently widely different embodiments of same made
within the spirit and scope of the claims without departing from such spirit and
scope, it is intended that all matter contained in the accompanying specification shali

be interpreted as illustrative only and not in a limiting sense.
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CLAIMS:

1. A vehicle comprising;

a vehicle structure including a frame;

on each side of the frame there being provided at least one ground
wheel with the wheels being attached to the frame by a mounting assembly for
supporting the frame for movement across the ground;

each ground wheel being mounted relative to the frame for movement
of a wheel axis of the wheel from a first raised position of the wheel axis in which the
frame is lowered to a position at or adjacent the ground to a second lowered
transport position of the wheel axis in which the frame is raised for transport,

on each side of the frame there being provided at least one fender
mounted on the vehicle frame for covering the at least one wheel during transport;

each fender being mounted on the frame such that raising and
lowering of the respective wheel causes movement of the wheel relative to the
fender,

and each fender including at least one fender portion thereof which is
mounted on the frame for pivotal movement relative to the frame to accommodate
the movement of the at least one wheel to the raised position.

2. The vehicle according to Claim 1 wherein the at least one
fender portion is mounted for pivotal movement about a generally horizontal axis at
one end of the fender to move from a lowered transport position of the fender when
the wheel is in the lowered transport position of the wheel upwardly with the wheel

when contacted by the wheel.
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3. The vehicle according to Claim 2 wherein the fender includes
two fender portions divided at a line above the wheel one of which fender portions is
mounted for pivotal movement from the lowered transport position of the fender
about a pivot axis at one end of the fender and the other of which fender portions is
mounted for pivotal movement from the lowered transport position of the fender
about a pivot axis at an end of the fender opposite to said one end.

4. The vehicle according to Claim 3 wherein the fender portions
include a locking device for locking the two fender portions together in the transport
position.

5. The vehicle according to Claim 3 or 4 wherein the two fender
portions are spring biased into the transport position.

6. The venhicle according to Claim 3, 4 or 5 wherein the two fender
portions define a front portion pivotally mounted about an axis located in front of the
wheel and a rear portion pivotally mounted about an axis located behind the wheel.

7. The vehicle according to Claim 6 wherein the front fender
portion is arranged to be lifted first to release the rear fender portion to lift only when
released by the front fender portion.

8. The vehicle according to Claim 3, 4, 5, 6 or 7 wherein the fender
portions cover two wheels one in front of the other with the fender portions meeting
between the wheels.

9. The vehicle according to Claim 3, 4, 5, 6, 7 or 8 wherein the

fender portions are self locking each to the other when lowered by lowering of the

wheel axis.
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10.  The vehicle according to any one of Claims 1 to 9 wherein the at
least one fender portion includes a roller for engaging the wheel.

11.  The vehicle according to Claim 1 wherein the vehicle structure
Is divided into a front portion and a rear portion, the rear portion being mounted

5 relative to the front portion for forward and rearward sliding movement between a
forward position and a rearward position and wherein the fender includes a first
fender portion mounted on the front portion and a second fender portion mounted on
the rear portion such that the second fender portion is movable with the rear portion
to a position spaced away from the wheel to allow the upward movement of the

10  wheel.

12. The vehicle according to Claim 11 wherein the first fender
portion and the second fender portion meet at a position above the at least one
wheel when the rear frame portion is in the forward position.

13.  The vehicle according to Claim 11 or 12 wherein the first fender

15  portion is mounted on the front portion for pivotal movement relative thereto about a
generally horizontal axis to move from a lowered transport position of the first fender
portion, when the at least one wheel is in the lowered transport position of the
wheel, upwardly with the wheel when the first fender portion is contacted by the at
least one wheel.

20 14. The vehicle according to Claim 13 wherein the fender portions
include a locking device for locking the two fender portions together in the transport

position.
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15.  The vehicle according to Claim 11, 12, 13 or 14 wherein at least
the first fender portions is spring biased into the transport position.
16.  The vehicle according to Claim 11, 12, 13, 14 or 15 wherein the

first fender portion includes a roller for engaging the at least one wheel.
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