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(§7) Abstract

An improved wheel-lift apparatus (63) attachable to various types of transport trucks (22), including rollback trucks for loading and
carrying disabled vehicles (51). The improved wheel-lift apparatus provides a horizontal extendable boom mechanism (55) long enough for
receiving disabled vehicles. As a result of the wheel-lift’s "low angle" or horizontal approach, the risk of damage occurring to the chassis
or body of the disabled vehicle while in the loading and carrying modes is greatly diminished.
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ADVANCED ROLLBACK WHEEL-LIFT

BACKGROUND OF THE INVENTION

This application 1s based, in part, on Provisional
Application No. 60/023,734, having a filing date of 8/8/96. A
corresponding United States application was filed on April 8,
1997 under serial no. 08/827,701.

Transporting and towing vehicles such as damaged
automobiles and the like, show cars, antigue vehicles of
various types and other simillar transportation type of
vehicles has become quite popular 1n recent vears and the
development of transport trucks to convey such vehicles has
been undertaken.

Transport vehicles having rollback decks are well known
as a means for transporting vehicles. U.S. Patent No.
5,133,633, 1ssued to "Grata" on 7/28/92, entitled "Low-Angle
Slidably Supported Roll-Back Vehicle Transport Apparatus",
which 1s incorporated herein by reference, illustrates one
type of transport vehicle having a rollback deck. As detailed
therein, such transport vehicles include a vehicle support
surface or the rollback deck movably mounted on a truck bed
frame. Specifically, the vehicle support surface is pivotable
relative to the truck bed frame between a transport position
and a loading position. In the transport position, the
support surface 1s parallel to the bed frame. 1In the loading
position, the support surface is at an angle relative to the
bed frame such that i1t contacts the ground so as allow a
disabled vehicle to be rolled thereon.

Another method of towling and transporting vehicles is the
wheel-1ift apparatus. Typical wheel-lift apparatuses carry
disabled vehicles by lifting either the front or rear wheels
off the ground, and towing the partially-lifted disabled
vehicle on its remaining two wheels. U.S. Patent Application
No. 08/555,211, filed on 11/8/95, entitled "Tilt Cylinder For
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an Underreach Assembly", which is incorporated herein by
reference, illustrates one type of wheel-lift apparatus.

Other early versions of the lifting or towing vehicles

have a wheel-1lift apparatus in which the boom and related

lifting mechanism are located beneath the deck of the lifting
and towing vehicle; see U.S. Patent No. 5,269,553, issued to
"Alonso" on 12/14/93, entitled "Towing Apparatus and Thrust
Reversal Mechanism Therefor". As shown in Alonso, the wheel-
lift apparatus boom has an inner end pivotally mounted
adjacent the rear axle and a wheel supporting cradle at an
outer end. Similarly, U.S. Patent No. 5,061,147, issued to
"Nespor" on 10/29/93 (Reexamination Certificate No. Bl
5,061,147, issued on 2/25/97), entitled "Vehicle Carrier with
Wheel Lift", discloses a wheel-lift apparatus boom having an
inner end pivotally mounted to struts and a bracket adjacent
the rear axle and a wheel supporting cradle at an outer end.
Each of the Alonso and Nespor booms are outwardly extended by
hydraulic cylinders at an angle raised substantially from

horizontal to the ground. Such devices suffer from a number

of deficiencies, as explained below.

For example, referring to Alonso and Nespor, by utilizing
a boom raised at a substantial slope to connect the wheel
supporting cradle to the lifting or towing vehicle, there is a
possibility of the supporting cradle or the boom hitting the
disabled vehicle, often resulting in significant damage to the
disabled vehicle. 1In some types of vehicles, such as vans and
jeeps, the danger 1s minimal since there 1s a very short
distance between the bumper and the adjacent wheel axle.
However, on vehicles where there is substantial overhang of
the body or chassis, beyond the rear and/or front axle the
likelihood of damage to the disabled vehicle by the lifting
wheel—lift'apparatus 1s significant. A 1996 "CHEVROLET
CAMARRO" 1s an example of a car which is likely to be damaged
by many known wheel-1l1ift apparatuses.

FIGS. 10 and 12 illustrate typical prior art wheel-1lift
apparatuses of a rollback transport vehicle. Referring to
FIGS. 10 and 12, the conventional boom extends 1in the loading
position with an angle substantially greater than horizontally

parallel to the ground. The conventional boom hits the
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disabled vehicle because the slope and height of the boom is
too great while it approaches the car in the loading position
and/or lifts the car in the carrying position.

None oI the patents described above provides the
important advantages associated with towing vehicles
comprising a boom capable of a substantial reach while
maintaining a horizontally aligned or "low angle" approach and
lift, between about -15 and 15 degrees during loading and
carrying, respectively. In this manner an approach and 1ift

1s provided in which the boom operates horizontally to the

ground.

BRIEF SUMMARY OF THE INVENTION

According to this invention, wheel-lift apparatuses are
mounted on various types of lifting or towing vehicles
(recovery vehicles), such as rollback or tow trucks. The
wheel-11ft apparatus 1s provided with means for carrying a
disabled vehicle by elevating or lifting and supporting one
end of the disabled vehicle while the opposite end of the
disabled vehicle is supported by its own wheels rotating along
the ground.

As pointed out in greater detail below, the important
advantage of the present invention is that the wheel-1ift
apparatus 1lncerporates a horizontal approach boom. In this
manner, a boom capable of a "low angle" approach is provided
which 1s horizontal to the ground for loading the disabled
vehicle, as well as for lifting and carrying the disabled
vehicle.

The "low angle" approach allows the boom to remain
horizontal to the slope of the ground surfaces where the
recovery and disabled vehicles are located. The range of the
"low angle“ approach 1s between about -15 and 15 degrees.
Indifferent to whether the particular ground surfaces are
inclined, declined or level, the "low angle" approach enables
the boom(s) to be horizontal with the slope of the ground
surfaces. As a result, this enables the disabled vehicle to
be lifted and carried with minimal risk of damage to the

chassis or frame of the disabled vehicle.
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According to a first aspect of the invention, there is provided a wheel-lift
apparatus for use with a transport vehicle having a frame, the wheel-lift
apparatus comprising:

a base boom having a fly boom extendable from a rear end of the base
boom;

a tilt cylinder having a first end attached at substantially a front end of
the base boom and a second end suitable for attachment to the frame;

a lift cylinder having a first end attached at substantially a rear end of the
base boom and a second end suitable for attachment to the frame; and

a wheel supporting cradie attached at a rear end of the fly boom,

wherein the combination of the tilt cylinder and the lift cylinder enables
the base boom and the fly boom to achieve a low angle loading position, and
wherein a single pivot point is provided between the first end of the lift cylinder
and substantially the rear end of the base boom.

In according with another aspect of the invention, there is provided a
transport vehicle comprising:

a rollback deck slidably mounted on a subframe; and

a wheel-lift apparatus comprising:

a base boom having a fly boom extendable from a rear end of the base
boom;

a tilt cylinder having a first end attached at substantially a front end of
the base boom and a second end attached to the subframe; and

a lift cylinder having a first end attached at substantially a rear end of the
base boom and a second end attached to the subframe,

wherein the combination of the tilt cylinder and the lift cylinder enables
the base boom and the fly boom to achieve a low angle loading position, and
wherein a single pivot point is provided between the first end of the lift cylinder
and substantially the rear end of the base boom.

Yet another aspect of the invention concerns a boom assembly for use

on a transport vehicle having a frame, the boom assembly comprising:



10

20

CA 02262457 2006-05-31

o

a base boom having a fly boom extendable from a rear end of the base
boom;

a tilt cylinder having a first end attached at substantially a front end of
the base boom and a second end suitable for attachment to the frame; and

a lift cylinder having a first end attached at substantially a rear end of the
base boom and a second end suitable for attachment to the frame,

wherein the combination of the tilt cylinder and the lift cylinder enables
the base boom and the fly boom to achieve a low angle loading position, and
wherein a single pivot point is provided between the first end of the lift cylinder

and substantially the rear end of the base boom.

The advantage of the present invention 1s that the wheel-
lift apparatus operates a boom in the horizontal loading or
carrying positions having a significant extension length
whereby the risk of damage to the chassis or frame of the
disabled vehicle due to contact between the boom or wheel
supporting cradle and the frame/chassis is greatly diminished
compared with the prior art cited above.

As can be seen from above, the present invention provides
numerous other édvantages. The horizontal, "low angle",
wheel-1lift apparatus enables superior clearance under disabled
vehicles which are especially low to the ground.

Another advantage of the present invention is to provide
a transport or tow truck having a wheel-1lift apparatus which
is relatively easy to engage with a disabled vehicle loading
and carrying which provides for such engagement without undue
maneuvering of the truck.

Still another advantage of the present invention 1s the
provision of a transport truck or tow-truck (recovery vehicle)
having a wheel-1lift apparatus which will be able to load and

carry a disabled vehicle without the substantial danger of
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tipping of the transport truck and subjecting the disabled
vehicle to additional damage.

Further advantages 1include the provision of a transport
truck or tow truck (recovery vehicle) with a wheel-1ift
apparatus having a very large range of reach between retracted
and extended boom positions, to provide such a range of reach
using the multiple booms, and to provide an economical and
strong truck which does not require positioning immediately
adjacent to the disabled wvehicle.

The i1nvention itself, together with further objects and
attendant advantages, will best be understood by reference to
the following detailed description taken 1in conjunction with

the accompanying drawlings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a side view showing a rollback truck with a
wheel-1ift apparatus attached below the rollback truck
subframe, wherein the rollback deck is i1n a rollback position
and the wheel-1lift i1s in a stored position.

FIG. 2 is a side view showing a rollback truck with a
wheel-1ift apparatus attached below the rollback truck
subframe, wherein the rollback deck is in an 1ntermediate
position and the wheel-1ift is in a stored (stowed) position.

FIG. 3 is a side view of a rollback truck with a wheel-
1lift apparatus attached below the rollback truck subtframe,
wherein the rollback is in a loading position.

FIG. 4 is a side view of the wheel-1l1ft apparatus
attached below the rollback truck subframe, wherein the wheel-
1lift is in a loading position such that i1t i1s horizontal and
in contact with the ground surface.

FIG. 5 is a plan view of the wheel-1lift apparatus wheel
supporting cradle.

FIG. 6 is a side view of the wheel-l1ft apparatus
attached below the rollback truck subframe, wherein the wheel-
1ift is in a loading position such that it is aligned at an
angle below the horizontal and in contact with the ground
surface, having a negative incline.

FIG. 7 is a side view of the wheel-1lift apparatus

attached below the rollback truck subframe and the wheel-11ft
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1s elevated first, from loading position, to clear the
disabled vehicle understructure, so as to prepare for a carry
position.

FIG. 8 1s a side view of the wheel-lift apparatus
attached below the rollback truck subframe, wherein the wheel -

lift 1s in a carry position such that it is exactly
horizontal.

FIG. 9 1s a side view of the wheel-1ift apparatus
attached below the rollback truck subframe, wherein the wheel -
11ft 1s in a carry position such that it is aligned at an

angle substantially above the horizontal.

FIG. 10 1s a side view comparing a conventional design
with the present invention design of a wheel-lift apparatus
attached below a rollback truck subframe. The wheel-1ift load

position of the conventional design is at an angle above the

horizontal while the present invention design is horizontal.

FIG. 11 1s a side view of the second embodiment of the
wheel-1li1ft apparatus attached below the rollback truck
subframe having a pair of struts mounting the wheel-1lift to
the subframe. The wheel-1ift is in a carry position such that
1t 1s horizontal with the ground surface.

FIG. 12 1s a side view comparing a conventional design
with the second embodiment of the present invention design of
the wheel-1ift apparatus attached below a rollback truck
subframe. The wheel-1lift load position of the conventional
design 1s at an angle above the horizontal while the present
invention design 1is horizontal.

FIG. 13 1s a side view of the third embodiment of the
wheel-1lift apparatus attached below the rollback truck
subframe, wherein the wheel-1lift is in a loading position such
that 1t 1s horizontal and in contact with the ground surface.

FIG. 14 1s a side view of the fourth embodiment of the
wheel-1l1ft apparatus attached below the rollback truck
subframe, wherein the wheel-1lift is in a loading position such
that it 1s horizontal and in contact with the ground surface.

FIG. 15 1s a side view of the fifth embodiment of the
wheel-1lift apparatus attached below the rollback truck
subframe, wherein the wheel-1lift is in a loading position such

that it 1s horizontal and in contact with the ground surface.
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FIG. 16 1s a side view of the sixth embodiment of the
wheel-11ft apparatus attached below the rollback truck
subframe, wherein the wheel-1lift is in a loading position such
that 1t 1s horizontal and in contact with the ground surface.

FIG. 17 1s a side view of the seventh embodiment of the
wheel-11ft apparatus attached below the rollback truck
subframe, wherein the wheel-1lift is in a loading position such
that 1t 1s horizontal and in contact with the ground surface.

FIG. 18 1s a side view of the eighth embodiment of the
wheel-l1ft apparatus attached below the rollback truck
subframe, wherein the wheel-1lift is in a loading position such
that 1t 1s horizontal and in contact with the ground surface.

FIG. 19 1s a side view of the ninth embodiment of the
wheel-11ft apparatus attached below the rollback truck
subframe, wherein the wheel-1lift is in a loading position such
that 1t is horizontal and in contact with the ground surface.

FIG. 20 18 a side view of the twentieth embodiment of the
wheel-11ft apparatus attached below the rollback truck
subframe, wherein the wheel-lift is in a loading position such

that 1t 1s horizontal and in contact with the ground surface.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT
Turning now to the drawings, wherein like or

corresponding reference numerals are used for like or

corresponding parts throughout the figures, as best shown in
FIGS. 1-3, a rollback assembly 20 includes a truck bed frame
(or "bed frame") 22 which mounts to a deck support surface
assembly 24 at a pivot point 25. A cylinder 81 is connected
between a pair of points 26 and 27 for driving the deck
support surface assembly 24 to pivot relative to the bed frame
22 and move the deck from the transport position, illustrated
in FIG. 1, to a loading position, 1llustrated in FIG. 3. The
deck support surface assembly 24 1ncludes a subframe 28
pivotally connected at the pivot point 25 of the truck bed
frame 22, and a deck portion 30 which i1s slidable relative to
the subframe 28.

Further, merely by way of example, there are shown a deck
portion 30 which defines a surface 31 which supports a vehicle

to be transported. A forward end 32 of the deck portion 30 1is
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The movement of the rollback assembly 20 from the
transport (rollback) position illustrated in FIG. 1 to a
loading position will be explained with reference to FIGS. 2
and 3. When it is desired to move the rollback assembly 20 to
the loading position, the deck portion 30 is first driven
rearwardly relative to the subframe 28 through some
conventional means, typically hydraulic cylinders or screw
actuators driven by a screw motor are utilized. The rollback
assembly 20 1s 1llustrated in FIG. 2 with the deck portion 30
having been moved rearwardly relative to the subframe 28. As
the deck portion 30 initially begins to move rearwardly from
the transport (rollback) position, this rearward movement
continues until the members arrive at the intermediate
position 1i1llustrated in FIG. 2.

FIG. 3 1llustrates the rollback assembly 20 in the
loading position. A bottom face 35 contacts the ground over
an area extending from point 52 to point 53.

Once 1n the loading position, a disabled vehicle 51 can
be moved onto the surface 31, by wrench or some other means,
and the rollback assembly 20 may then move back to the
transport (rollback) position. 1Initially, the subframe 28 is
pivoted relative to the bed frame 22 to return to the
intermediate position illustrated in FIG. 2. The deck portion
30 1s then moved forwardly relative to the subframe 28 to
return the deck to the transport (rollback) position,
illustrated in FIG. 1.

As the deck portion 30 initially begins to move forwardly
from the i1intermediate position, this forward movement of the
deck portion 30 relative to the subframe 28 or frame 22
continues until the deck portion 30 has returned to the
transport (rollback) position illustrated in FICG. 1.

Regardless of whether the rollback assembly 20 has loaded
a disabled vehicle 51 onto the deck portion 30 to be
transported, the wheel-lift apparatus 63 will accommodate
another disabled vehicle to be loaded and carried. As best
shown in FIG. 4, a wheel-lift apparatus 63 mounted below the
subframe 28 or frame 22 having an inner tilt boom 57 extending

downward from the tilt housing 61 attached on the underside of
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the subframe 28 or fame 22 and a lift cylinder 59 extending
downward and pivotally attached to the subframe 28 whereby a
base boom 55, which may be positioned to be horizontal to or
1n contact with the ground G, pivotally links the lower ends
of the inner tilt boom 57 and 1lift cylinder 59. A tilt
cylinder 58 located within the inner tilt boom 57 is operated
elther 1in conjunction with or independently with the 1ift
cylinder 59 for lowering and raising the base boom 55. A fly
boom 56 which 1s telescopically extendable from the outer end
of the base boom 55 which may be positioned to be horizontal
to or i1n contact with the ground G has a "low profile" pivot
64 at 1ts outer end so as to telescopically connect the wheel
supporting cradle 70 for engaging the wheel W of the disabled
vehicle which 1s to be loaded.

As a variation to the tilt cylinder, the tilt cylinder is
1installed without the accompaniment of an inner tilt boom.
Rather, a heavy duty tilt cylinder has one end attached to the
truck frame or subframe and the other end to the inner end of
the base boom (without the being disposed inside an inner tilt
boom) .

Merely by way of example, the disabled vehicle will then
be lifted and then towed in its carry position, as illustrated
in FIGS. 8 and 9. The horizontal boom approach upon the
disabled vehicle presents a significant advantage over the
prior art whereby risk to chassis or body is greatly
diminished. This is because the horizontal, low angle,
loading or carrying positions of the boom, having significant
extension length capabilities, reduces the risk of the chassis
or frame of the disabled wvehicle from coming into contact with
the tly or base booms 56,55 or wheel supporting cradle 70.

Returning to FIG. 4, the wheel-1lift apparatus 63 1is
positioned'to engage eilither the forward or rearward wheels W
of the disabled wvehicle. The tilt cylinder 58 and the 1lift
cylinder 59 are raised and lowered 1in conjunction with each
other through some conventional means, typically an hydraulic
actuator, a screw actuator driven by a screw motor, a
pneumatic actuator, or various other mechanical devices (not
shown), causing the base boom 55 to be raised or lowered 1in a

horizontal position. The hydraulic circuilt 1s controlled by
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at least one control lever (not shown) such that up to about
40 percent of the hydraulic fluid is delivered to the tilt
cylinder 58 and up to about 60 percent to the lift cylinder 58
thus causing the lift cylinder 59 and tilt cylinder 58 to rise
or lower at different speeds relative to one another, thereby
providing the horizontal approach. Distributing the power as
mentioned above between the tilt cylinder 58 and the lift
cylinder 59, rather than designating all the power to the lift
cylinder 59 in absence of the existence of a tilt cylinder 58
as in prior art apparatuses, allows the base boom 55 to
operate at less of a slope and therefore more horizontal to
the ground G. As a result, one of the advantages of the
present invention is achieved by having the various booms and
wheel supporting cradle 70 approach the disabled vehicles at a
horizontal or "low angle" loading position.

The "low angle" approach allows the boom to remailn
horizontal to the slope of the ground surfaces where the
recovery and disabled vehicles are located. The range of the
"low angle" approach is between about -15 and 15 degrees.
Indifferent to whether the particular ground surfaces are
inclined, declined or level, the "low angle" approach enables
the boom(s) to be horizontal with the slope of the ground
surfaces. As a result, this enables the disabled vehicle to
be lifted and carried with minimal risk of damage to the
chassis or frame of the disabled vehicle.

Referring to FIGS. 4-9 and 11, the fly boom 56 1s
telescopically extendable, for example via hydraulaic
cylinders, from the base boom 55, while the wheel supporting
boom 71 is also telescopically extendable, for example via
hydraulic cylinders, at a low profile pivot 64 from the fly
boom 56 and supports the wheel supporting cradle 70. The
wheel suppérting cradle 70 comprises the wheel supporting boom
71 extending rearwardly having a cross bar 72 and at each end
of the cross bar 72, and generally perpendicular thereto, an
arm 73,74 is connected by a conventional type housing 77,78.
Artached to each arm 73,74 is a rear support 75,76 extending
inwardly thereby forming an L-shaped support for each

respective wheel W where the lower portion of the wheel W will

be engaged for loading and carrying.
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Various operating modes for the embodiments are possible.
For example, as best shown in FIG. 6, base boom 55 can be
raised or lowered 1n a substantially horizontal position with
an angle below the horizontal so as to prepare for a low angle
approach for a disabled vehicle located on a surface having a
negative incline, 1.e., a declining surface.

Finally, as additional examples, first shown in FIG. 8,
the base boom 55 can be raised or lowered to precisely a
horizontal position so as to tow the disabled vehicle in its
carry position. After the wheels W of the disabled wvehicle
has been engaged by the wheel supporting cradle and the
disabled vehicle 1s loaded and lifted then the vehicle 1s said
to be 1n the carry position for transport. Next, as best
shown in FIG. 9, the base boom 55 can be raised upwardly at a
slope having an angle substantially above the horizontal for
its carrying position.

The second embodiment of the advanced rollback wheel-1lift
in accord with the present invention 1i1s shown in FIG. 11,
wherein base boom 55 can be raised or lowered 1n a "low angle"
horizontal position so as to tow the disabled vehicle 1in its
carry position. This second embodiment, comprises a pair of
struts having one of their ends fixably attached to the truck
subframe or frame and the other end pivotably attached to the
inner end of the base boom, the same point as where a pair of
tilt cylinders are also pivotably attached to the base boom.

The third embodiment of the advanced rollback wheel-1lift
in accord with the present invention is shown i1n FIG. 13,
wherein a support 101 is attached to the truck frame and a
pair of links 100 are connected between the support 101 and
the front end of the base boom.

The fourth embodiment of the advanced rollback wheel-lift
in accord with the present invention 1s shown 1n FIG. 14,
wherein an outer boom section 102 is attached to the truck
frame and an inner boom section 103 is configured to be
attached within the outer boom section 102 and connected to
the front end of the base boom. A brace 104 is disposed to
connect the outer boom section 102 to the truck frame
proximate to where the lift cylinder(s) connects with the

truck frame.
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The fifth embodiment of the advanced rollback wheel-1lift
in accord with the present invention is shown in FIG. 15,
wherein a support 101 coupled with a triangle link 105
connects the front end of the base boom with the truck frame.
A brace 104 is disposed to connect the support 101 to the

truck frame proximate to where the 1ift cylinders connect with

the truck frame.

The sixth embodiment of the advanced rollback wheel-1ift
1n accord with the present invention is shown in FIG. 16,
wherein a link arm 106 attaches to the truck frame at the
portion of the base boom located between where the tilt
cylinder and lift cylinder connects to the base boom. The
link arm 106 has an elbow-like configuration.

The seventh embodiment of the advanced rollback wheel -
lift in accord with the present invention is shown in FIG. 17,
wherein a link arm 106 connects the rear end of the base boom
with the truck frame, proximate to where the tilt cylinder
attaches with the truck frame.

The eighth embodiment of the advanced rollback wheel-1ift
1n accord with the present invention is shown in FIG. 18,
wherein a support 101 coupled with a triangle link 105
connects the middle portion of the base boom with the truck
frame. The tilt cylinder is connected to the truck frame by
way of the support 101.

The ninth embodiment of the advanced rollback wheel-1ift
in accord with the present invention is shown in FIC. 19,
wherein a support 101 coupled with a pair of links 100
connects the middle portion of the base boom with the truck
frame. The tilt cylinder is connected to the truck frame by
way of the support 101.

The tenth embodiment of the advanced rollback wheel-1ift
1n accord with the present invention is shown in FIGC. 20,
wherein a support 101 and a pair of triangle arms 107 is
attached to the tuck frame. 1In turn, a tilt cylinder and the
link arms 106,108 connect the support 101 and palr of triangle
arms 107 to the front end of the base boom.

The embodiments described above provide a number of
significant advantages. For example, the wheel-1ift apparatus

operates a boom 1n the horizontal or "low angle" loading
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position having a significant extension length whereby the
risk of damage to the chassis or frame of the disabled wvehicle
due to contact between the boom or wheel supporting cradle and
the frame/chassis 1s greatly diminished compared with the
prior art cited above.

The advantages of the present inventions is accomplished
by the providing the additional cylinder(s), i.e., the tilt
cylinder(s) 58, 1n the wheel-lift apparatus boom design. The
benefit of the additional cylinder(s) provides the capability
of the base boom 55 to have both 1ts outer and inner ends to
move elither 1n relative uniformity with or independently from
each other such that the base boom 55 remains horizontal to
the ground G. In absence of the existence of the tilt
cylinder 58, as such the case with the prior art, the inner
end of the base boom 55 is fixed to move only pivotally while
only allowing the outer end of the base boom 55 to move
vertically via the 1lift cylinder 59. The end result 1s that
the prior art base boom operates having a greater slope. The
present invention provides a tremendous advantage over the
prior art as a result of having 1ts various booms and wheel
supporting cradle 70 capable of approaching the disabled
vehicles at a horizontal, low angle, loading and carrying
positions.

Of course, it should be understood, that a wide range of
changes and modifications can be made to the preferred
embodiments described above. It i1s therefore intended that
the foregoing detailed description be regarded as i1llustrative
rather than limiting and that it 1s to be understood that it
1s the following claims, including all equivalents, which are

intended to define the scope of the invention.
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WHAT IS CLAIMED IS:

1. A wheel-lift apparatus for use with a transport vehicle having a
frame, the wheel-lift apparatus comprising:

a base boom having a fly boom extendable from a rear end of the base
boom;

a tilt cylinder having a first end attached at substantially a front end of
the base boom and a second end suitable for attachment to the frame:

a lift cylinder having a first end attached at substantially a rear end of the
base boom and a second end suitable for attachment to the frame; and

a wheel supporting cradle attached at a rear end of the fly boom,

wherein the combination of the tilt cylinder and the lift cylinder enables
the base boom and the fly boom to achieve a low angle loading position, and
wherein a single pivot point i1s provided between the first end of the lift cylinder

and substantially the rear end of the base boom.

2. The wheel-lift apparatus of claim 1, wherein the wheel-lift
apparatus is suitable for use with a transport vehicle having a rollback deck

slidably mounted on the frame for loading and towing a vehicle.

3. The wheel-lift apparatus of claim 1, wherein a single pivot point is
provided between the first end of the tilt cylinder and substantially the front end

of the base boom.

4. The wheel-lift apparatus of claim 1, wherein the second end of the
lift cylinder is suitable for attachment to the frame at a position spaced apart in a

fore and aft direction from the second end of the tilt cylinder.

5. The wheel-lift apparatus of clam 1, further comprising a
telescoping tilt boom with a top end suitable for attachment to the frame and a
bottom end attached at substantially the front end of the base boom, wherein the

tilt boom contains the tilt cylinder.
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6. The wheel-lift apparatus of claim 1, wherein the low angle loading
position i1s at an angle below horizontal of about 0.0 degrees to about 15.0

degrees.

7.  The wheel-lift apparatus of claim 1, wherein the combination of the
tilt cylinder and the lift cylinder enables the base boom and the fly boom to
achieve a low angle towing position that is at an angle above horizontal of about

0.0 degrees to about 15.0 degrees.

8. The wheel-lift apparatus of claim 1, wherein the first end of the lift
cylinder is attached to a first side of substantially the rear end of the base boom,
and the wheel-hift apparatus further comprises a second lift cylinder with a first
end attached to a second side of substantially the rear end of the base boom

and a second end suitable for attachment to the frame.

9. The wheel-lift apparatus of claim 1, further comprising:

a support having an upper end that is suitable for attachment to the
frame; and

a link having an upper end attached to the lower end of the support and
a lower end attached to substantially the front end of the base boom.

10. The wheel-lift apparatus of claim 9, wherein the first end of the tiit

cylinder is directly attached to the link.

11. The wheel-lift apparatus of claim 9, wherein the link comprises a
pair of links with a first link having an upper end attached to a first side of the
lower end of the support and a lower end attached to a first side of substantially
the front end of the base boom, and a second link having an upper end attached
to a second side of the lower end of the support and a lower end attached to a

second side of substantially the front end of the base boom.
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12. The wheel-lift apparatus of claim 1, further comprising a link arm

having an upper end suitable for attachment to the frame and a lower end

attached to the base boom.

13. The wheel-lift apparatus of claim 1, further comprising:

a first support strut with a first end attached to a first side of substantially
the front end of the base boom and a second end suitable for attachment to the
frame; and

a second support strut with a first end attached to a second side of
substantially the front end of the base boom and second end suitable for

attachment to the frame.

14. A transport vehicle comprising:

a rollback deck slidably mounted on a subframe; and

a wheel-lift apparatus comprising:

a base boom having a fly boom extendable from a rear end of the base
boom;

a tilt cylinder having a first end attached at substantially a front end of
the base boom and a second end attached to the subframe; ana

a lift cylinder having a first end attached at substantially a rear end of the
base boom and a second end attached to the subframe,

wherein the combination of the tilt cylinder and the lift cylinder enables
the base boom and the fly boom to achieve a low angle loading position, and
pivot point is provided between the first end of the lift cylinder and substantially

the rear end of the base boom.

15. The transport vehicle of claim 14, wherein the wheel-lift apparatus
further comprises a wheel supporting cradle attached at a rear end of the fly

boom, the wheel supporting cradle being configured to receive and secure at

least one wheel of a vehicle to be transported.
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16. The transport vehicle of claim 15, wherein a single pivot point Is
provided between the first end of the tilt cylinder and substantially the front end

of the base boom.

17. The transport vehicle of claim 14, wherein the second end of the lift
cylinder is attached to the subframe at a position spaced apart in a fore and aft

direction from the second end of the tilt cylinder.

18. The transport vehicle of claim 14, wherein the low angle loading
position is at an angle below horizontal of about 0.0 degrees to about 15.0

degrees.

19. The transport vehicle of claim 14, wherein the combination of the
tilt cylinder and the lift cylinder enables the base boom and the fly boom to
achieve a low angle towing position that is at an angle above horizontal of about

0.0 degrees to about 15.0 degrees.

20. A boom assembly for use on a transport vehicle having a frame,
the boom assembly comprising:

a base boom having a fly boom extendable from a rear end of the base
boom;

a tilt cylinder having a first end attached at substantially a front end of
the base boom and a second end suitable for attachment to the frame; and

a lift cylinder having a first end attached at substantially a rear end of the
base boom and a second end suitable for attachment to the frame,

wherein the combination of the tilt cylinder and the |ift cylinder enables
the base boom and the fly boom to achieve a low angie loading position, and
wherein a single pivot point is provided between the first end of the lift cylinder

and substantially the rear end of the base boom.
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21. The wheel-lift apparatus of claim 20, wherein the wheel-lift
apparatus is suitable for use with a transport vehicle having a rollback deck

slidably mounted on the frame for loading and towing a vehicle.

22. The wheel-lift apparatus of claim 20, wherein a single pivot point is
provided between the first end of the lift cylinder and substantially the rear end

of the base boom.

23. The wheel-lift apparatus of claim 20, wherein the second end of the
lift cylinder is suitable for attachment to the frame at a position spaced apart in a

fore and aft direction from the second end of the tilt cylinder.

24. The wheel-lift apparatus of claim 20, wherein the low angle loading
position is at an angle below horizontal of about 0.0 degrees to about 15.0

degrees.

25. The wheel-lift apparatus of claim 20, wherein the combination of
the tilt cylinder and the lift cylinder enables the base boom and the fly boom to
achieve a low angle towing position that is at an angle above horizontal of about

0.0 degrees to about 15.0 degrees.



CA 02262457 1999-02-02

WO 98/05524 PCT/US97/13765

FIG. 1

G

_-.—-ﬂ_h-ﬁ—--_-_‘-_-v_-—_-\_-—_-—-ﬂ“-*ﬁ

SUBSTITUTE SHEET (RULE 26)



02262457 1999-02-02

CA

PCT/US97/13765

WO 98/05524

2/ 20

4>

SUBSTITUTE SHEET (RULE 26)



02262457 1999-02-02

CA

PCT/US97/13765

WO 98/05524

3/ 20

SUBSTITUTE SHEET (RULE 26)



-02

02262457 1999-02

CA

PCT/US97/13765

WO 98/05524

4/ 20

SUBSTITUTE SHEET (RULE 26)



WO 98/05524

D
P~

77

{ LLZNNAND

=] b\\\'llll \

Il x\\\'IlI‘ |

O
N

CA 02262457 1999-02-02

h‘

/1

64

56

SUBSTITUTE SHEET (RULE 26)

PCT/US97/13765

Lo
N

FIG.

CLLLANNN

W .

BRI\
CCODY | |

74



-02

02262457 1999-02

CA

PCT/US97/13765

WO 98/05524

0t

SUBSTITUTE SHEET (RULE 26)



02262457 1999-02-02

CA

PCT/US97/13765

WO 98/05524

SUBSTITUTE SHEET (RULE 26)



02262457 1999-02-02

CA

PCT/US97/13765

WO 98/05524

SUBSTITUTE SHEET (RULE 26)

. e vy e SO S A ¢ E i M A A S S CEICECECR A 4 S Co e S A |6 A A ASLE B L L S LA TR AL - CI T S LA A B ACL S AC b Al 4 B Sk n A ) A L MM dal Vs i e v



CA 02262457 1999-02-02

WO 98/05524 PCT/US97/13765

FIG. 9

~.
G

SUBSTITUTE SHEET (RULE 26)

U e v i Yy
e 2 a e iyt i LA A A S A s A A e L 4 et ek v



02262457 1999-02-02

CA

PCT/US97/13765

WO 98/05524

10/20

o
"ll“

1417 143HM
1VYNOILNSANOD

18V d0ldd

0l 9l

1417 199HM NOILLNSANI IN3S3dd

SUBSTITUTE SHEET (RULE 26)

Ve el AR AN il HRAATPLILT AT L O,

LS AT B AP, Ak s b [T AL VT e R A S OO SRR, . L bl A7 4 AT HRALL K eV AN NN A P P M AT AR Y e Lirid oo Loms +xBars  cose' s s Tt e e e e eee e e e e e e

Cee e e O L P TAATEAAMEHa AN OF BTN MIETIR MR M IR B e S o e



02262457 1999-02-02

CA

PCT/US97/13765

WO 98/05524

11/20

-y W TOEEEERGe 4 W I e e wgpeessmsns dier whld iSRS Sa ey Eeeaassiigh i P

S A GO A G G anky AN NN N D SEaaaasssmnby S A

A
AN,

~ <
‘ - ‘t\ -
- /‘ L -
s . \ r/.ﬁ.. =
j5n)

’

SUBSTITUTE SHEET (RULE 26)

Raa b la e 2 SV N N e ¥ W e T e RN T e TN PN S e AL

Al AT T AR . S A U MM . NI T AN I Ml P | TR AL A MM £ T AN WP AL TIT EAy Gk b £ M MR AT s et s e



02262457 1999-02-02

CA

PCT/US97/13765

WO 98/05524

"
"1‘

”’

7 14T133HM
TYNOILNIANOD

18V d0ldd

A=

1417 199HM NOILN3ANI IN3S34d

SUBSTITUTE SHEET (RULE 26}

WAIEE AP YR I Y ST Y W b Y W.mmpummw 4-w“.w;



02262457 1999-02-02

CA

PCT/US97/13765

WO 98/05524

13/20

¢l Ol

00} (1¥OddNS 1NOgy 31vL0YH) SHNITIVNd

SUIANITAD

14111vndad

10} LH40ddNS

SUBSTITUTE SHEET (RULE 26)

SRS Sl ST AR PO A e NN 2 o Sl gy, WhpY . iplrygry WA pd il T8

VO A e S e N VTR A B A e



02262457 1999-02-02

CA

PCT/US97/13765

WO 98/05524

vl Ol

NOI13J3S NOO8 d3aNNI ANNOHY S31vL0d NOILO4S 35VE
SAIANIAD L/ 1vNd

'll"l‘j‘

(Y v 9040Q¢
' 4

/ - \

»

1D N e

\ {

- GO Ty ey sy o

Sy o 000000000000

\

"“:L
Y
|
"‘T
/
NN

oL -~ Sd3ANITAD 1411 TVNA—"_L

14 /20
\

VAN

pppaps——— B

€0l NOILO3S WOOYJ 43NN
¢01 NOILOJS NOOS d31N0

SUBSTITUTE SHEET (RULE 26)

AN AMORPIAS i VRN AR AV OO A AN A I A . A s e femim ey



02262457 1999-02-02

CA

PCT/US97/13765

WO 98/05524

15720

l'l"

GOL YMNIT FTONVIEL

". & A9 S

0 m /o
o ’

lsome ¥
- (| V0l JOvad ' P
SHIANITAD L4 1vNd m- _ \ ' ‘/,\m,/l»
@V ¥ X — NYOS

a

A3ANFIAD LTIL/LH1T FT1ONIS
101 1d0ddNS AYVNOILVLS

panst

SUBSTITUTE SHEET (RULE 26)

LA AT, b Lt . . T e N e Pt v, " e - " . . . . . . B - . ..

A daty Fitat AR AR i ALl At iif Y Sasryanhiatm in/ BOSE S gsSemmpesihe. | Sswwn

T T s e A A MG . A AT At v b s s



02262457 1999-02-02

CA

PCT/US97/13765

WO 98/05524

16720

o
-
il‘“
-— o=

(NOLD3S 3SYg ANV MNIT NI3IMLIF FJT1ONY STOHLINOD) (S)HIANITAD LiL
.w .ﬂi ...... g
zo:om_w 3Svd =
‘ o= t =
(S)MIANIIAD 1417 m 20} WV ANI | /\J
\

O
o@
....._.‘_l..!.-i

SUBSTITUTE SHEET (RULE 26)

e e e ol YT 00 SO TN v AU S N A S L M€ ek b b v vt b AL 5 AT AR LTI A0 S M . T AL . MM A DU M S A D 1



02262457 1999-02-02

CA

PCT/US97/13'765

WO 98/05524

17/20

Ll Ol

(NOLD3S 3SVg ANV MNITNIIMLIG FTONY STOHINOD) (S)HIANITAD 1TIL

Or.\.

f
| NOILO3S 3Sv4 C
\ N \\ -~ (SIM3ANITAD LI /\ 4\\“«1
S L _WHY NN N\ .ﬁ,ﬂ»‘.uﬁx
) ., rd 4\ ) B

SUBSTITUTE SHEET (RULE 26)

- A T W S, AL

T VAN s e Avd WOl



02262457 1999-02-02

CA

PCT/US97/13765

WO 98/05524

18 /20

3l Ol

GO} (SIMNITITONVIML

(S)4IANITAD LAIV1LIL
L0 1HO0ddNS AHYNOILYLS

SUBSTITUTE SHEET (RULE 26)

Y ol § 6 L SRR P S M N T LD | A v v n i AT G6 SRR Sl - AN A [yrrpu

' T SR AR R 2k e S 2 A VA AR WSR2 N O WAL A IS A A S A AN P U W 12 1



02262457 1999-02-02

CA

PCT/US97/13765

WO 98/05524

19720

o!gﬁ-__i

_ NOILO3S Jsvd :
/
" SYIANIAD L4 WNC M \l /»‘\.
O .,Ilt
O l ;

-
-
.'.Il.lll.l.l‘l.

6l Ol

001 (1¥0ddNS 1NOgY 31V.LOH) SHNITIVNA

NOIL34S 35vE OL G3HOVLLY 43ANITAD
d3ANFAD LIL/LET F1ONIS

] ( g‘d

10} LdOddNS INOY4

70l J0VH4

SUBSTITUTE SHEET (RULE 26)




02262457 1999-02-02

CA

PCT/US97/13765

WO 98/05524

20/20

SUBSTITUTE SHEET (RULE 26)

L0} SWHV JTONVIYL
d3ANITAD 1417






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - abstract drawing

