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FRAME FOR ATTACHING AN IMPLEMENT

TO THE WHEELS OF A VEHICLE

Field of the Invention

[0001] The device relates to a frame for attaching an implement to the wheels of a

vehicle.

Background of the Invention

[0002] An i‘mplement such as a snow plow is normally attached to a vehicle by a
heavy cumbersome frame that is bolted and may be partially welded to the frame of the
vehicle. Mounting the impiemenl frame to the vehicle may require a considerable
amount of time and effort, and the vehicle may have to be put onto a lift in order to make
the necessary connections. Once the implement frame is attached, the implement itself
has to be mounted on the frame, and a variety of tools are normally required to secure the
implement to the frame. After the task involving the implement has been performed, the

procedure has to be reversed in order to remove the implement and the implement frame

from the vehicle.

Summary of the Invention

[0003] A frame for attaching an implement to a vehicle mounts on the wheels of
the vehicle. Drive rollers on the frame are in contact with the wheels of the vehicle and
transmit drive force from the wheels to the frame. As the wheels of the vehicle turn to

steer the vehicle, the frame is able to pivot in response to the turning of the wheels,
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Brief Description of the Drawings

[0004] Figure 1 is a perspective view showing a frame for a snow plow

implement mounted on a vehicle.

[0005] Figure 2 is a rear perspective view of the frame and the snow plow

implement of Figure 1.

[0006] Figures 3A and 3B are detail views of a latching roller in an open and a

latched position.

[0007] Figure 4 is a side view of the frame mounted on the wheel of a vehicle.
{0008] Figure 5 is a side view of a plow implement when the implement is being

driven in the reverse direction.

f0009]  Figure 6 is a plan view of a frame and a snow plow implement with the

wheels of a vehicle pointing straight ahead.

[00010] Figure 7 is a plan view of a frame and a snow plow implement with the

wheels of a vehicle turned to one side.

[0o011] Figure 8 is a detail view of portion of the frame of an alternate

embodiment of the invention.

[00012] Figure. 9 is a perspective view of an alternate embodiment of the

invention.

Description of the Preferred Embodiment

[00013] Turning now to the drawing figures, Figure 1 shows a frame for mounting
an implement to the wheels of a vehicle generally designated by the reference numeral

10. The frame 10 comprises two elongated horizontal frame members 12, one on either
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side of the vehicle 14. The frame 10 includes front vertical mounting posts 16 on which
an implement such as a snow plow 18 may be mounted. A plurality of drive members
- comprising front drive rollers 20 and rear drive rollers 21, and support rollers 24 are
mounted on the rear of the horizontal frame members 12. The front and rear drive rollers
20 and 21 and suppon rollers 24 are positioned to embrace the outer circumference of a
vehicle wheel 26 as shown. It will be understood that as used herein, the term vehicle
wheel refers to a steel or other metallic wheel on which a tire has been mounted, -
[00014] Figure 2 is a rear perspective view of the plow and frame of Figure 1. A
rear vertical frame post 32 is mounted on each frame member 12 and a support yoke 30 is
mounted near the top of the rear vertical frame post. A plurality of holes 33 is provided
on the rear vertical frame posts 32 to allow the vertical position of the support yoke 30 to
be adjusted as required. The support rollers 24 are mounted on the ends of the support
yoke 30 and extend generally horizontally toward the opposite side of the frame 10.
Lifting cams 31 may be provided on the lower rear surface of the snow plow 18 to raise
the bottom edge of the plow éff of the ground when the plow is being driven in the
reverse direction as explained more fully below in connection with Figure 5.
{00015} As best seen in Figures 3A and 3B, the support rollers 24 are mounted for
rotation on support posts 34 to allow the support rollers 24 to rotate freely on the support
posts. One end of the support post 34 is bent at approximately a right angle to form a
latching post 36, An upper latching roller 38 is mounted on the latching post 36, and a
roller retainer 37 is attached to the end of the latching post to hold the latching roller 38
in place. The opposite end of the support post 34 is mounted for rotation in a collar 40

that is mounted on the support yoke 30, and a control handle 41 is attached to the end of
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the support post. The latching post 36 and the upper latching roller 38 may be rotated in
an arc by the control handle 41. In the open position shown in Figure 3A, the upper
latching roller 38 is rotated toa position that is clear of the inner sidewall 39 of the
vehicle wheel 26, and the frame members 12 may be removed from or mounted onto the
wheel. In the latched position shown in Figure 3B, the latching roller 38 loosely grips the
inner sidewall 39, and prevents the frame member from being removed from the wheel.
The spacing roller 44 that is mounted on the yoke 30 spaces the outer sidewall 47 of the
vehicle wheel from the yoke 30. The spacing roller 44 is mounted to the yoke by
adjustable length bolts 45, allowing the position of the spacing roller 44 to be adjusted
toward or away from the latching roller 38 depending on the width of the vehicle wheel
26. A locking pin 42 may be provided to lock the upper latching roller 38 in either the
latched or the open position. Two holes 49 and 51 are prov%ded in the supiaort post 34 for
receiving the locking pin 42. The two holes 49 and 51 are oriented ninety degrees apart,
~and are located at different positions along the longitudinal axis of the support post 34.
When rotating the latching roller 38 from the open position shown in Figure 3a to the
closed position shown in Figure 3B, the latching roller 38 is also pulled a short distance
relative to the yoke 30 as shown by the arrow 53 to snug the rollers 38 and 44 against the
vehicle wheel sidewalls 39 and 47 and to help align the frame members 12 to be parallel
to the vehicle wheels.
[00016] Referring again to Figure 2, the two spacing rollers 44 may be mounted on
the support yoke 30 as shown. Two additional spacing rollers 46 may be mounted on the
elongated frame members 12 between the front and rear drive rollers 20 and 21 as shown.

The spacing rollers 44 and 46 ride against the outer sidewall 47 of the vehicle wheels and
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prevent the wheels from rubbing against the frame members 12. Each drive roller 20 and
21 is mounted on a drive post 35 that is bent at approximately a right angle to support a
lower latching roller 50 that is similar in construction to the support post shown in Figure
3. The angular position of the lower latching roller 50 may be controlled by a control
handle 41. The upper and lower latching rollers 38 and 50 in Figure 1 are all shown
rotated to the locked position, preventing the frame from being removed from a vehicle
wheel. The latching rollers 38 and 50 on the left side of the frame in Figure 2 are shown
in solid rotated to the open position, allowing the frame to be mounted on or removed
from a vehicle wheel, and are shown in phantom rotated to the locked position. The
latching rollers 38 and S0 on the right side of the frame in Figure 2 are shown in the
locked position.

[00017] As shown in Figure 2, each elongated frame member 12) has a' support
wheel 55 mounted near the front portion thereof. The support wheel 55 holds the front of
the elongated frame member 12 off of the ground. The front vertical rhounting posts 16
may be used to mount an implement such as a snow plow 18 to the frame. In the
embodiment shown, the plow 18 has two mounting sleeves 56 that are a indi—ng fit over
the vertical mounting posts 16. The snow plow blade 18 includes a lower edge sweep
section 57 best seen in Figure 1 that rides on the road surface that is being plowed. High
spots in the surface are accommodated by the sliding fit of the mounting sleeves 56 on
the vertical mounting posts 16 that allow the snow plow blade 18 to ride up and down in
Tesponse to height variations in the road surface, The sliding fit also allows the vertical
mounting posts 16 to pivot relative to the mounting sleeves 56 in response to a steering

motion of the vehicle wheels as explained more fully below in connection with Figures 6
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and 7. The plow 18 includes a number of mounting holes or slots 58 so that the distance
between the mounting sleeves 56 may be adjusted to match the distance between the
wheels of the vehicle on which the plow is being mounted. The plow 18 includes a
handle 60 for lifting and maneuvering the plow into position so that it may be mounted
on or removed from the vertical mounting posts 16 by an operator.

[00018] Figure 4 is a side view of one clongated frame member 12 mounted on a
vehicle wheel 26. In order for the vehicle wheels to impart a driving force to the frame
10, the drive rollers 20 and 21 are positioned below the center 64 of the veﬁic]e wheel 26
so that the distance D is less than R, but greater than one half of R, A minimum of two
drive rollers and one support roller is required in order to mount one of the elongated
frame members on a vehicle wheel. More rollers can be added and spaced as needed.
The elongated frame member 12 is likewise provided with a plurality of mounting holes
62 for the drive posts 35 allowing the spacing between the drive rollers 20 and 21 to be
adjusted as required by the dimensions of the vehicle wheels.

[00019] The blade is connected to the mounting sleeves 56 by a pivot 63, and the
mounting sleeves include a support arm 61. When the blade 18 is in the vertical position
as shown in Figure 4, the lower sweep section 57 supports the blade 18 on the ground, the
back of the blade rests against the support arm 61, the mounting sleeves are positioned
above a lower stop 59 on the vertical mounting posts 16, the lower edge of the lifting cam
31 is above the surface of the road, and the blade is in the proper position to push a load
of snow.

[00020] Turning now to Figure 5, when the frame is driven in the backward

direction as shown by the arrow 65, the drag of the ground on the lower sweep section 57
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causes the blade 18 to tilt from the vertical position about the pivot 63 until the blade is in
an inclincd.position and the lower surface of the lifting cam 31 comes into contact with
the ground. Driving the frame further in the backward direction causes t_he lifting cam 31
to lift the sweep section 57 off the ground, allowing the blade to be pulled backward with
less force and without dragging snow behind the blade. The height of the blade above the
ground when the frame is pulled in the reverse direction can be adjusted by changing the
radius 6r the dimension of the lifting cams 31.

[00021] The frame is mounted on the vehicle in the following way. The front
wheels 26 of the vehicle are first oriented in a straight ahead direction. The latching
rollers 38 and 50 on the ends of the support posts 34 and the drive posts 35 are rotated to
the open position. This allows the support rollers 24 and the drive rollers 20 and 21 of
each frame member 12 to be slid onto the vehicle wheels from the side of the vehicle.
After one of the frame members has been mounted onto the wheel, the latching rollers 38
and 50 may be rotated to the latched position so that the support and drive rollers cannot
be removed from the wheel. The other frame member is then mounted on the other
vehicle wheel using the same procedure. After both frame members 12 have been
mounted on the vehicle wheels, an implement such as a snow plow may be mounted onto
the front vertical mounting posts 16. In order to remove the frame from a vehicle, the
steps listed above are performed in the reverse order.

[00022] Figure 6 is a plan view of a frame 10 and a snow plow implement 18 with
the vehicle wheels 26 pointing straight ahead. All of the latching rollers 38 and 50 have
been rotated to the closed position, preventing removal of the frame from the wheels of

the vehicle. Forward motion of the vehicle 14 causes the wheels to push on the front
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drive rollers 20. The drive rollers 20 rotate in response to the rotation of the vehicle
wheels, and impart a forward driving motion to the frame 10 and the plow 18. The frame
10 is supported above the ground by the support wheels 55 in the front of the frame, and
by the support rollers 24 that ride on the top of the vehicle wheels. The mounting sleeves
56 allow the plow 18 to move up and down on the vertical mounting posts 16 in response
to varying heights of the 1'oad surface. In the event the vehicle needs to backup, the
theels 26 push on the rear drive rollers 21, and impart a rearward driving motion to the
frame 10 and the plow 18.

[00023] Figure 7 is a plan view of a frame and a snow plow implement with the
vehicle wheels 26 pointing to one side for a vehicle turn. Because _the frame members 12
are mounted directly to the vehicle wheels 26, the frame members 12 swing to the side
and follow the steering motion of the vehi'cle wheels. The sliding fit of the mounting
sleeves 56 of the plow on the vertical mounting posts 16 allows the posts to pivot within
the sleeves.

[00024] Many vehicles are designed with a front shock absorber or suspension
strut that is vertically mounted in approximate alignment with the center of the front
vehicle wheels. The frame design shown in Figures 1-7 allows the frame to be mounted
on this type of vehicle because the support yoke 30 spaces the support rollers 24 so that
they are not directly above the center 64 of the vehicle wheel.

[00025] Figure 8 shows an alternate {rame design which designed.for use on
vehicles that do not have a front shock absorber or suspension strut in alignment the
center of the front wheels. In this embodiment, a single support roller 66 that is

approximate alignment of the center of the vehicle wheel is used, and a single spacing
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roller 68 is mounted vertically on the vertical frame member 32. Spacing rollers 46 are
also mounted on the frame members 12 between the two drive rollers 20 and 21. This
embodiment uses the same arrangement of two drive rollers 20 and 2] that contact the
vehicle tire, and latching rollers 38 and 50 that secure the frame member 12 to the vehicle
tire.
[00026] Figure 9 shows an allefnate eﬁmbodixnent in which a crossbar 7Q is used to
tie the two elongated frame members 12 together. A crossbar half 72 is mounted on each
side of the frame and the two ends of the crossbar halves are coupled together by a
coupling member 74. The crossbar 70 and the snow pléw implement 18 maintain the
spacing between the elongated frame members 12 1o secure the frame to the vehicle
wheeis. In this embodiment, the support posts 76 and drive posts 78 do not include
latching rollers. In order to mount this embodiment onto a vehicle, the two elongated
frame members 12 are first mounted on the vehicle wheels, the coupling member 74 is
then used to join the two crossbar halves 72 together, and a plow 18 or other implement is
then mounted onto the vertical mounting posts 16. The crossbar 70 and the plow 18 hold
the two elongated frame members 12 on the vehicle wheels.
[00027] Although the device has been shown in conjunction with an implement
such as a snow plow, the device may be use to mount other implements to a vehicle.
Such implemeﬁts include, but are not limited to sweepers, aerators, mowers, load
wagons, and any other devices that may be propelled by a vehicle. Likewise, although
the vehicle shown in the embodiments is an automobile, the device is useable with other
~ vehicles such as all terrain vehicles, jeeps, garden tractors, farm tractors, golf carts, and

the like.



WO 2011/156323 PCT/US2011/039379

[00028] The device may also be mounted on the rear tires of a vehicle. When used
in this way, an implement such as a plow, an aerator, a sweeper or other implement may
be mounted on the frame. A bar with a hitch may also me mounted on the frame, and the
hitch may be used to pull a wagon, a trailer, or other load carrying device.

[00029] Having thus described the invention, various modifications and alterations
will occur to those skilled in the art, which modifications and altefations will be within

the scope of the invention as defined by the appended claims.

10
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What is claimed is:

1. A frame for mounting an implement to a vehicle having wheels, the frame
comprising;:

elongated frame members for supporting the implement; and,

drive members mounted on the elongated frame members, whereby the drive
members contact the wheels of the vehicle and receive a driving force from the wheels,

and whereby the frame is mounted to the vehicle only on the vehicle wheels.

2. The frame of claim 1 further comprising:
support members coupled to the frame, whereby the support members contact the

wheels of the vehicle and provide support for the elongated frame members.

3. The frame of claim 2 further comprising:
latching members coupled to at least one of the drive members and the support

members, the latching members engaging the sidewalls of the vehicle wheels to secure

the frame to the vehicle wheels.

4. The frame of claim 1 further comprising:
a drive post and a drive roller comprising the drive members, the drive roller
being rotatable relative to the drive post, the vehicle wheels contacting the drive roller to

impart a driving force thereto.

11
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5. The frame of claim 2 further comprising:
support wheels mounted on the front of the elongated frame members, the support

wheels and the support rollers in contact with the vehicle wheels comprising the only

support for the frame.

6. The frame of claim 1 further comprising:

front mounting posts on the front of the elongated frame members,

an implement having mounting sleeves mounted on the front mounting posts, the
mounting sleeves having a slideable fit on the front mounting posts, whereby the front
vertical mounting posts are able to pivot relative to the mounting sleeves so that the
steering motion of the vehicle wheels results the frame turning to follow the direction of

the steering wheels, and whereby and the implement is able to slide vertically on the front

vertical mounting posts.

7. The fame of claim 2 further comprising;
spacing rollers mounted on the frame members, the spacing rollers engaging the

outer sidewalls of the vehicle tire to space the frame members from the vehicle tire.

8. The frame of claim 7 further comprising:
extendable bolts coupling the spacing rollers to the frame members, the
extendable bolts allowing the spacing rollers 10 be moved toward or away from the frame

members to adjust the spacing rollers to the width of the vehicle tires,
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9. The frame of claim 4 further comprising:

latching rollers on the ends of at least one of the drive rollers and at least one of the

support rollers.

10. The frame of claim 9 further comprising:

two drive rollers mounted on each elongated frame member, one drive roller engaging
the frame of the vehicle tire, and the other drive roller engaging the rear of the vehicle tire,
whereby the vehicle tire is able to provide a driving force to the frame with the vehicle

traveling in either the forward or the reverse direction.

11. The frame of claim 2 further comprising:

frame posts mounted on the rear portion of the elongated frame members;

a yoke mounted on the top of each of the frame posts; and,

two support rollers mounted on each yoke, whereby the elongated frame members are

supported on the vehicle tires by the two support rollers on each of the yokes.

12. The frame of claim 9 further comprising:

a control handle for rotating the latching rollers in an are, whereby the latching rollers
are able to rotate from a first position in which the latching rollers engage the sidewalls of the
vehicle tire and prevent removal of the frame from the vehicle tire to a second position in

which the latching rollers do not prevent removal of the frame from the vehicle tire.

13
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13. The frame of claim 1 further comprising:
an adjustable mounting on the elongated frame members for the drive members
whereby the position of the drive members on the elongated frame members can be adjusted

for various sizes of vehicle tires.

14. The frame of claim 13 further comprising:
a plurality of spaced drive member mounting holes on the elongated frame comprising

the adjustable mounting.

15. The frame of claim 2 further comprising:
a crossbar extending from one elongated frame member to the other, whereby the
crossbar and the implement maintain the spacing between the elongated frame members to

secure the frame to the vehicle wheels.

16. The frame of claim 6 further comprising:
lifting cams mounted near on the lower edge of the implement, the lifting cams
raising the lower edge of the implement in response to the implement being driven in the

backward direction.

17. The frame of claim 16 further comprising:
pivot connections coupling the implement to the mounting sleeves, the pivot

connections allowing the implement to tilt relative to the mounting posts, whereby the

14
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lifting cams are raised off the ground when the implement is in a vertical orientation, and

the lifting cams are in contact with the ground when the implement is in an inclined

position.

15
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