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TRACK CHANGING APPARATUS AND METHODS ASSOCIATED THEREWITH
FIELD

The present invention is related to an apparatus for positioning an elastomeric endless
track on a mechanical device, such as removing and/or mounting an elastomeric endless track on
an armored vehicle.

BACKGROUND

Various pieces of equipment include tracks for contacting a surface underlying the
equipment. By way of example, various types of construction equipment, such as bulldozers and
excavators, use tracks for contacting the ground. In addition, various vehicles/weapon platforms
also utilize tracks.

In the past, tracks were generally constructed from metal segments that could be
disconnected. Also available on the market are rubber segments that can be fitted together to
form a track. Disconnecting the segments of prior art tracks allowed removal and insertion of
tracks on vehicles.

Further developments lead to elastomeric continuous band tracks, wherein such tracks are
relatively new to the art. However, continuous band tracks present difficulty when being
installed and removed from vehicles because they cannot be disconnected. That is, continuous
band tracks may be an endless loop of rubber, elastomeric material or combinations of materials
that have elastomeric properties; accordingly, the track can be tensioned, but it cannot be
disconnected and/or separated into segments for installation and removal from vehicles.

As can be appreciated by those skilled in the art, changing an elastomeric endless track on
one of the aforementioned pieces of equipment and/or vehicles/weapon platforms can be
difficult. This is due, at least in part, to the size, weight, and/or fittings associated with the track
and/or the equipment and/or vehicle/weapon platform to which it is attached. Accordingly, there
is a need for additional devices, systems and/or methods that address one or more of the
problems or shortcomings noted above.

SUMMARY

It is to be understood that the present invention includes a variety of different versions or
embodiments, and this Summary is not meant to be limiting or all-inclusive. This Summary
provides some general descriptions of some of the embodiments, but may also include some

more specific descriptions of other embodiments.
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A track changing apparatus for changing a track on an armored vehicle includes a plurality
of moveable elements. The plurality of moveable elements of the track changing apparatus
allows a track to be manipulated from loose or unmounted state, to a tensioned state wherein the
track is located on the track changing apparatus, and finally, to a fully mounted state wherein the
track has been transferred onto the armored vehicle.

Accordingly, an apparatus for changing an elastomeric endless track on an armored
vehicle, the apparatus comprising:

a hoist member; and

a main frame interconnected to the lower end of the hoist member, the main frame
selectively rotatable between O to 120 degrees from vertical, the main frame including:

a variable length upper beam member including upper beam framing
interconnecting a first track spreader at a first longitudinal end of the variable length
upper beam member and a second track spreader at a second longitudinal end of the
variable length upper beam member, wherein the first and second track spreaders are
independently and selectively positionable at any position between and including a
longitudinally extended position and a longitudinally retracted position;

a variable length lower beam member interconnected to the variable length upper
beam member, the variable length lower beam member including lower beam framing
interconnecting first and second road wheel guides situated at corresponding first and
second longitudinal ends of the variable length lower beam member, wherein the first and
second road wheel guides are selectively positionable at any position between and
including a longitudinally extended position and a longitudinally retracted position, the
variable length lower beam member further including first and second rotatable standoffs
interconnected to the lower beam framing, wherein said first and second rotatable
standoffs are selectively positionable at any position between and including a lowered
position and an upward position; and

a plurality of variable height connectors interconnecting the variable length upper
beam member to the variable length lower beam member, the plurality of variable height
connectors selectively positionable at any position between and including an expanded

position and a collapsed position;
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wherein the main frame is configured for contacting the elastomeric endless track
for mounting the elastomeric endless track to the armored vehicle or removing the
elastomeric endless track from the armored vehicle.

In at least one embodiment, the hoist member includes a concave shape between an upper
end and a lower end of the hoist member.

In at least one embodiment, the hoist member comprises an upper lifting bar.

In at least one embodiment, the hoist member includes at least two interconnected arcuate-
shaped members.

In one embodiment an apparatus for changing an elastomeric endless track on an armored
vehicle is provided, the apparatus comprising:

a hoist member including a concave shape between an upper end and a
lower end of the hoist member, the hoist member further including an upper
lifting bar; and

a main frame interconnected to the lower end of the hoist member, the
main frame selectively rotatable relative to the hoist member between a
substantially vertical position and a substantially horizontal position, the main
frame including;

a variable length upper beam member including upper beam framing
interconnecting a first track spreader at a first longitudinal end of the variable
length upper beam member and a second track spreader at a second longitudinal
end of the variable length upper beam member, wherein the first and second track
spreaders are independently and selectively positionable at any position between
and including a longitudinally extended position and a longitudinally retracted
position;

a variable length lower beam member interconnected to the variable length
upper beam member, the variable length lower beam member including lower
beam framing interconnecting first and second road wheel guides situated at
corresponding first and second longitudinal ends of the variable length lower
beam member, wherein the first and second road wheel guides are selectively a
longitudinally extended position and a longitudinally retracted position, the

variable length lower beam member further including first and second rotatable
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standoffs interconnected to the lower beam framing, wherein said first and second
rotatable standoffs are selectively positionable at any position between and
including a lowered position and an upward position; and

a plurality of variable height connectors interconnecting the variable length

upper beam member to the variable length lower beam member, the plurality of

variable height connectors selectively positionable at any position between and

including an expanded position and a collapsed position;

wherein the main frame is configured for contacting the elastomeric
endless track for mounting the elastomeric endless track to the armored vehicle or
removing the elastomeric endless track from the armored vehicle.

A method of using the track changing apparatus is also described herein. Accordingly, a
method of installing a track on an armored vehicle is provided, the method comprising:

engaging a track changing apparatus with an elastomeric endless track, the
engaging including contacting a plurality of powered moveable members of the

track changing apparatus with the elastomeric endless track to cause the

elastomeric endless track to be placed in tension;

advancing the track changing apparatus toward the armored vehicle to
place the elastomeric endless track in mounting proximity with the armored
vehicle;

adjusting tension in the elastomeric endless track by moving at least some
of the plurality of powered moveable members such that the elastomeric endless
track at least partially engages the armored vehicle; and

disengaging the track changing apparatus from the elastomeric endless
track such that the elastomeric endless track is attached to the armored vehicle.

In at least one embodiment, the method further comprises positioning the elastomeric
endless track on the ground adjacent the armored vehicle before engaging the track changing
apparatus with the elastomeric endless track. In at least one embodiment, the method further
comprises tilting a main frame of the track changing apparatus away from a hoist member of the
track changing apparatus to facilitate alignment of the main frame with the elastomeric endless
track located on the ground. In at least one embodiment, the step of adjusting tension in the

elastomeric endless track by moving at least some of the plurality of powered moveable
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members includes rotating a pair of standoffs away from contacting the elastomeric endless
track. In at least one embodiment, the step of disengaging the track changing apparatus from the
elastomeric endless track includes reducing a longitudinal length of an upper beam of the track
changing apparatus. In at least one embodiment, the step of disengaging the track changing
apparatus from the elastomeric endless track includes reducing a longitudinal length of a lower
beam of the track changing apparatus. In at least one embodiment, the step of disengaging the
track changing apparatus from the elastomeric endless track includes reducing a spacing between
an upper beam and a lower beam of the track changing apparatus. In at least one embodiment,
following the disengaging step, withdrawing the track changing apparatus from adjacent the
elastomeric endless track and the armored vehicle.

Various components are referred to herein as “operably associated.” As used herein,
“operably associated” refers to components that are linked together in operable fashion, and
encompasses embodiments in which components are linked directly, as well as embodiments in
which additional components are placed between the two linked components.

At least one embodiment of the one or more embodiments of the one or more present
inventions may be used to place or change an elastomeric endless track on a piece of equipment
and/or vehicle/weapon platform. By way of non-limiting examples, the piece of equipment may
be a piece of construction equipment; alternatively, it may be a vehicle, such as a type of
armored personnel carrier; or it may be a weapon or weapon platform, such as a tank. Such
foregoing equipment is hereinafter referred to as an “armored vehicle.”

29 <C

As used herein, “at least one,” “one or more,” and “and/or” are open-ended expressions
that are both conjunctive and disjunctive in operation. For example, each of the expressions “at
least one of A, B and C,” “at least one of A, B, or C,” “one or more of A, B, and C,” “one or
more of A, B, or C” and “A, B, and/or C” means A alone, B alone, C alone, A and B together, A
and C together, B and C together, or A, B and C together.

Various embodiments of the present inventions are set forth in the attached figures and in
the Detailed Description as provided herein and as embodied by the claims. It should be
understood, however, that this Summary does not contain all of the aspects and embodiments of
the one or more present inventions, is not meant to be limiting or restrictive in any manner, and

that the invention(s) as disclosed herein is/are understood by those of ordinary skill in the art to

encompass obvious improvements and modifications thereto.



WO 2016/116819 PCT/IB2016/000284

Additional advantages of the present invention will become readily apparent from the

following discussion, particularly when taken together with the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

To further clarify the above and other advantages and features of the one or more present
inventions, a more particular description of the one or more present inventions is rendered by
reference to specific embodiments thereof which are illustrated in the appended drawings. It
should be appreciated that these drawings depict only typical embodiments of the one or more
present inventions and are therefore not to be considered limiting of its scope. The one or more
present inventions are described and explained with additional specificity and detail through the
use of the accompanying drawings in which:

Figs. la-1c are perspective views of an embodiment of a track changing apparatus being
used to mount an elastomeric endless track to an armored vehicle (while vehicles with six road
wheels per side are shown, it is to be understood that this is just an illustrated example of a piece
of equipment that may have an endless track mounted or removed from it using the track
changing apparatus; accordingly, a variety of other vehicles, including but not limited to,
vehicles with five or seven road wheels per side are also pieces of equipment that may have an
endless track mounted or removed from it using the track changing apparatus);

Fig. 2 is a perspective view of the track changing apparatus depicted in Fig. 1, wherein the
track changing apparatus is operatively associated with an elastomeric endless track, and is
further shown proximate the road wheels of an armored vehicle (not shown),

Fig. 3 is a perspective view of the track changing apparatus of Fig. 2, without the track or
the road wheels of an armored vehicle (also not shown);

Figs. 4a-9b are various views of the track changing apparatus of Fig. 3, wherein modes of
manipulation of the track changing apparatus are illustrated,

Fig. 10 is a perspective view of an elastomeric endless track lying on the ground adjacent
the road wheels and inner drive sprocket of an armored vehicle (not shown),

Figs. 11-18 are step-by-step perspective views of the elastomeric endless track of Fig. 10
being mounted on the road wheels of an armored vehicle (not shown) using an embodiment of
the track changing apparatus described herein.

The drawings are not necessarily to scale.

DETAILED DESCRIPTION
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One or more embodiments of the one or more inventions described herein include a
powered beam with several modes of selective adjustability, thereby allowing powered
manipulation of a track for placement of the track onto an armored vehicle. One or more
embodiments of the one or more inventions described herein include a method of mounting a
track onto an armored vehicle. In addition, the track changing apparatus may be used to remove
a track from an armored vehicle. The track includes one or more rubber or elastomeric
components that allow the track to be tensioned by the track changing apparatus. In at least one
embodiment, the track is an endless loop of one or more materials.

Referring now to Fig. la-lc, track changing apparatus 100 is shown in use to mount a
track 104 to an armored vehicle 108. In at least one embodiment, the track changing apparatus
100 includes a hoist member 112. The hoist member 112 may be non-linear from an upper
portion 113 to a lower end portion 114. By way of example, the hoist member 112 may be
curved or include one or more bends. More particularly, in at least one embodiment, the hoist
member 112 may include a concave or hollowed interior geometry located on a side facing the
armored vehicle (that is, the side facing one or more longitudinal members of the track changing
apparatus 100). As depicted in the example embodiment shown in Fig. 1a, the hoist member 112
includes a pair of arcuate-shaped members 116 joined by a plurality of cross members 120a and
120b. An upper cross member 120a is shown attached to a hook 121 of a lifting pulley 122,
which in turn is interconnected to a lifting hoist 123. The concave or curved shape of the hoist
member 112 enables the main frame 124 of the track changing apparatus 100 to be placed in a
mounting position with the armored vehicle 108, and yet still provide clearance for the track
changing apparatus 100 to be lifted from overhead with adequate clearance for the hoist member
112 to avoid contacting the sides of the armored vehicle 108.

Referring now to Fig. 2, a lower portion of the hoist member 112 is attached to the main
frame 124 of the track changing apparatus 100. As depicted in Fig. 2, the track changing
apparatus 100 can be used to position a track 104 in coupling engagement with the relevant
structure of an armored vehicle 108, including the road wheels 200 of the armored vehicle 108.

Fig. 3 illustrates the track changing apparatus 100 of Fig. 2 without the track 104 or the
road wheels 200 of the armored vehicle 108. As can be seen in Fig. 3, the main frame 124 of the
track changing apparatus 100 includes an upper beam member 300 interconnected to a lower

beam member 304.
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Referring now to Figs. 4a and 4b, in at least one embodiment the hoist member 112 is
interconnected to the lower beam member 304 using a rotatable connection 400. As can be seen
when comparing Fig. 4a to Fig. 4b, the rotatable connection 400 allows the hoist member 112 to
maintain a substantially vertical orientation while the main frame 124 is rotatable relative to the
hoist member 112. That is, the main frame 124 can be selectively tilted, such as between a
horizontal and wvertical orientation (and any angle between horizontal and vertical) while
maintaining a substantially vertical orientation of the hoist member 112. In at least one
embodiment, the main frame 124 may be selectively rotated greater than 90 degrees from
horizontal, such as, by way of example, up to 120 degrees, such that the track changing apparatus
100 can accommodate sloping ground conditions, if present. In at least one embodiment, the
rotatable connection 400 includes a hinge 404, such as a pin, to permit rotation of the main frame
124 relative to the lower portion 114 of the hoist member 112. A second hinge 408 may also be
provided between a hydraulic cylinder 412 and the main frame 124.

Referring now to Figs. 5a and 5b, in at least one embodiment the hoist member 112 is
further adjustable right and left relative to the main frame 124 of the track changing apparatus
100. More particularly, carriage member 500, which includes the rotatable connection 400
described above, allows the hoist member 112 to be selectively shifted to the right or to the left
relative to the main frame 124, thereby allowing longitudinal adjustability for balancing and
leveling of the track 104 along the length of the main frame 124 of the track changing apparatus
100. The carriage member 500 may include one or more hydraulic cylinders that can be
selectively controlled to adjust the relative position of the hoist member 112 to the main frame
124.

Referring now to Figs. 6a and 6b, and in accordance with at least one embodiment, the
lower beam member 304 of the main frame 124 includes first and second rotatable standofts 600.
The first rotatable standoff 600 is located at or near a first end 604 of the lower beam member
304 and the second rotatable standoff 600 is located at or near a second end 608 of the lower
beam member 304. The first and second rotatable standoffs 600 are used to create clearance for
the track to be placed around (or removed from) the road wheels of the armored vehicle. Fig. 6a
depicts the first and second rotatable standoffs 600 in a first or lowered position, thereby creating
separation between the track and the road wheels. Fig. 6b depicts the first and second rotatable

standoffs 600 in a second or upward position, wherein the second or upward position releases
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tension in the track allowing the track to engage the road wheels. Hydraulic cylinders are used to
actuate the rotatable standoffs 600 from a lowered position to an upward position.

Referring still to Figs. 6a and 6b, the lower beam member 304 also preferably includes a
pair of road wheel guides 612. A first road wheel guide 612 is located at or near the first end 604
of the of the lower beam member 304. In addition, a second road wheel guide 612 is located at
or near the second end 608 of the lower beam member 304. The road wheel guides 612 are
preferably arcuate-shaped and are slightly larger in diameter than the road wheels that they are
intended to be positioned near. The road wheel guides 612 allow the main frame 124 of the track
changing apparatus 100 to be positioned in proper alignment with the road wheels, thereby
improving the ease of attaching or removing a track from an armored vehicle. Structural
members and framing 616 form additional portions of the lower beam member 304.

Referring now to Figs. 7a and 7b, as described above, the upper beam member 300 is
interconnected to the lower beam member 304. More particularly, a plurality of beam
connectors 700 interconnect the upper beam member 300 to the lower beam member 304. The
plurality of beam connectors 700 include one or more mechanisms for allowing the upper beam
member 300 to be moved toward and separate from the lower beam member 304. As can be
appreciated, as the upper beam member 300 is moved toward the lower beam member 304,
tension is removed from the track. In contrast, when the upper beam member is moved away
from the lower beam member 304, tension is applied to the track. The beam connectors 700 may
include one or more hydraulic cylinders that can be selectively controlled to adjust the relative
position of the upper beam member 300 to the lower beam member 304.

Referring now to Figs. 8a and 8b, and in accordance with at least one embodiment, the
fongitudinal length of the upper beam member 300 19 selectively adjustable, thereby allowing the
upper beam member 300 to be manipulated so that it can be lengthened and shortened as may be
desired. The upper beam member 300 preferably includes a pair of track spreaders 800. A first
track spreader 800 is located at or near a first upper beam end 804 of the of the upper beam
member 300. In addition, a second track spreader 800 is located at or near a second upper beam
end 808 of the of the upper beam member 300. As discussed further below, the track spreaders
800 allow the upper beam member 300 of the main frame 124 to contact and lengthen the upper

portion of the track, thereby improving the ease of attaching or removing a track from an



WO 2016/116819 PCT/IB2016/000284
10

armored vehicle. Structural members and framing 816 form additional portions of the upper
beam member 300.

Referring still to Figs. 8a and 8b, the upper beam member 300 may be fully extended at
both the first upper beam end 804 and a second upper beam end 808. Advantageously, the first
upper beam end 804 may be separately adjustable from the second upper beam end 808, That is,
the first upper beam end 804 may be lengthened and shortened to any extent within its variable
fength while maintaining the second upper beam end 808 in etther a first lengthened position or
a second shortened position or at any position therebetween. Simtlarly, the second upper beam
end 308 may be separately adjustable from the first upper beam end 804, That is, the second
upper beam end 808 may be lengthened and shortened to any extent within its variable length
while maintaining the first upper bearn end 804 in etther a first lengthened position or a second
shortened position or at any position therebetween. This independent adjustability of the upper
bearn member 300 permits clearance of the track in the vicinity of the sprocket of the armored
vehicle that engages the track. In addition, the independent adjustability of the upper beam
member 300 further permits clearance of the opposite end of the track in the vicinity of the idler
of the armored vehicle to allow the track to be installed around the idler. Accordingly, the
independent selectively adjustable length of the first upper beam end and the second upper beam
end allows the upper portion of the track to be marnipulated for attachment to ot removal from an
armored vehicle. The upper beam member 300 may include one or more hydraulic cylinders that
can be selectively controlled to adjust the longitudinal extension and retraction of the upper beam
member 300 and the associated track spreaders 800 located at each end of the upper beam
member 300.

Referring now to Figs. 9a and 9b, and in accordance with at least one embodiment, the
fongitudinal length of the lower beam member 304 15 selectively adjustable, thereby allowing the
fower beam member 304 o be manipulated so that it can be lengthened and shortened as may be
desired. As shown in Fig. Oa, the lower beam member 304 may be selectively extended and
retracted to properly position the road wheel guides 612 and the first and second rotatable
standoffs 600. The lower beam member 304 may include one or more hydraulic cylinders that
can be selectively controlled to adjust the longitudinal extension and retraction of the lower beam

member 304.
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Referning again to Figs. la-1c, the track changing apparatus 100 can be used to attach or
remove a track 104 from an armored vehicle 108. As those skilled in the art will appreciate, the
armored vehicle 108 can be jacked-up, such as by using an air bag lifting kit, to gain access to
the armored vehicle 108 for removal or attachment of a track 104. Alternatively, the armored
vehicle 108 may otherwise be partially lifted, such as by using a crane to gain access to the
armored vehicle 108 for removal or attachment of a track 104.

Referring now to Fig. 10, and prior to, during or after the armored vehicle 108 is
sufficiently elevated, a track 104 can be position on the ground adjacent the side of the armored
vehicle.

Referring now to Fig. 11, with the track changing apparatus 100 lifted using hoist member
112, the track changing apparatus 100 can be angled into position over the track 104 using the
rotatable connector 400 and thereafter lowered to engage the track 104. Initially, one or more of
the various components of the track changing apparatus 100 are set in a retracted position such
that they do not immediately engage the track 104. Thereafter, the upper beam member 300 and
lower beam member 304, the first and second rotatable standoffs 600 and the beam connectors
700 are preferably extended to cause the track changing apparatus 100 to engage the track 104
and place the track 104 in tension.

Referring now to Fig. 12, with the track 104 in tension, the main frame 124 of the track
changing apparatus 100 can be rotated up so as to position the main frame 124 in substantially
parallel alignment with the road wheels 200 of the armored vehicle.

Referring now to Fig. 13, after the main frame 124 of the track changing apparatus 100 is
rotated upward, the track changing apparatus 100 can be adjusted in height as needed, such as by
lifting or lowering the hoist member 112 to correspondingly adjust the height of the main frame
124. In addition, the track changing apparatus 100 can be advanced laterally toward the armored
vehicle by moving the hoist member 112 toward the armored vehicle. As the track changing
apparatus 100 is further advanced laterally toward the armored vehicle, the road wheel guides
612 are aligned with the road wheels 200 of the armored vehicle to properly position the lower
beam member 304 over the road wheels. In addition, the track 104 is also aligned onto the

armored vehicle’s inner drive sprocket 1300.
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Referring now to Fig. 14, once the track changing apparatus 100 is properly aligned, then
at least some tension in the track 104 is released by partially retracting the first upper beam end
804 and/or the second upper beam end 808, and thereafter the standoffs 600 are rotated upward.

Referring now to Fig. 15, after the standoffs 600 are rotated upward, then the second
upper beam end 808 near the idler is re-extended to place additional tension on the track 104 so
that the track 104 engages the road wheels 200. Thereafter, the first upper beam end 804 near
the armored vehicle’s inner drive sprocket 1300 is retracted and then the armored vehicle’s outer
drive sprocket is installed.

Referring now to Fig. 16, after the vehicle’s outer drive sprocket 1600 is installed, the
second upper beam end 808 is extended to apply tension on the track 104 and the first half of the
armored vehicle’s idler 1604 is installed and then rotated into position. Thereafter, the second
half of the armored vehicle’s idler is installed.

Referring now to Fig. 17, after the second half of the armored vehicle’s idler 1700 is
installed, the second upper beam end 808 is retracted and the upper beam member 300 and lower
beam member 304 are retracted toward each other to provide removal clearance for the main
frame 124 to be withdrawn.

Referring now to Fig. 18, after the track changing apparatus 100 is configured to be
removed from the vicinity of the armored vehicle, the hoist member 112 is maneuvered to clear
the track changing apparatus 100 from the armored vehicle. After the idler wheel is tensioned
the armored vehicle can be lowered.

The oune or more present inventions may be embodied in other specific forms without
departing from its spirit or essential charactenistics. The described embodiments are to be
considered in all respects only as illustrative and not restrictive. The scope of the one or more
present inventions is, therefore, indicated by the appended claims rather than by the foregoing
description. All changes which come within the meaning and range of equivalency of the claims
are to be embraced within their scope.

The one or more present inventions, in various embodiments, includes components,
methods, processes, systems and apparatus substantially as depicted and described herein,
including various embodiments, subcombinations, and subsets thereof. Those of skill in the art
will understand how to make and use the ong or more present tnventions after understanding the

present disclosure.
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The one or more present inventions, in various embodiments, includes providing devices
and processes in the absence of items not depicted and/or described herein or 1n various
embodiments hereof, including in the absence of such items as may have been used in previous
devices or processes {e.g., for improving performance, achieving ease and/or reducing cost of
implementation).

The foregoing discussion of the one or more present inventions has been presented for
purposes of illustration and description. The foregoing is not intended to limit the one or more
present inventions to the form or forms disclosed herein. In the foregoing Detailed Description
for example, various features of the one or more present wovestions are grouped together in one
or more embodiments for the purpose of streamlining the disclosure. This method of disclosure
18 not to be interpreted as reflecting an intention that the claimed one or more present inventions
requires more features than are expressly recited in each claim. Rather, as the foliowing claims
reflect, inventive aspects le in less than all features of a single foregoing disclosed embodiment.
Thus, the following claims are hereby incorporated into this Detailed Description, with each
claim standing on its own as a separate preferred embodiment of the one or more present
inventions.

Moreover, though the description of the one or more present inventions has included
description of one or more embodimnents and certain variations and modifications, other
variations and modifications are within the scope of the one or more present inventions {e.g., as
may be within the skill and knowledge of those wn the art, after understanding the present
disclosure). It is intended to obtain rights which include alternative embodiments to the extent
permitted, including alternate, interchangeable and/or equivalent structures, functions, ranges or
steps to those claimed, whether or not such alternate, interchangeable and/or eguivalent
structures, functions, ranges or steps are disclosed herein, and without intending to publicly

dedicate any patentable subject matter.
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CLAIMS
What is claimed is:
1. An apparatus for changing an elastomeric endless track on an armored vehicle,

the apparatus comprising:

a hoist member; and

a main frame interconnected to the lower end of the hoist member, the main frame
selectively rotatable between O to 120 degrees from vertical, the main frame including:

a variable length upper beam member including upper beam framing
interconnecting a first track spreader at a first longitudinal end of the variable length
upper beam member and a second track spreader at a second longitudinal end of the
variable length upper beam member, wherein the first and second track spreaders are
independently and selectively positionable at any position between and including a
longitudinally extended position and a longitudinally retracted position;

a variable length lower beam member interconnected to the variable length upper
beam member, the variable length lower beam member including lower beam framing
interconnecting first and second road wheel guides situated at corresponding first and
second longitudinal ends of the variable length lower beam member, wherein the first and
second road wheel guides are selectively positionable at any position between and
including a longitudinally extended position and a longitudinally retracted position, the
variable length lower beam member further including first and second rotatable standoffs
interconnected to the lower beam framing, wherein said first and second rotatable
standoffs are selectively positionable at any position between and including a lowered
position and an upward position; and

a plurality of variable height connectors interconnecting the variable length upper
beam member to the variable length lower beam member, the plurality of variable height
connectors selectively positionable at any position between and including an expanded
position and a collapsed position;
wherein the main frame is configured for contacting the elastomeric endless track for

mounting the elastomeric endless track to the armored vehicle or removing the elastomeric

endless track from the armored vehicle.



WO 2016/116819 PCT/IB2016/000284
15

2. The apparatus of Claim 1, wherein the hoist member includes a concave shape

between an upper end and a lower end of the hoist member.

3. The apparatus of Claim 1, wherein the hoist member comprises an upper lifting

bar.

4. The apparatus of Claim 1, wherein the hoist member includes at least two

interconnected arcuate-shaped members.

5. An apparatus for changing an elastomeric endless track on an armored vehicle,
the apparatus comprising:

a hoist member including a concave shape between an upper end and a lower end of the
hoist member, the hoist member further including an upper lifting bar; and

a main frame interconnected to the lower end of the hoist member, the main frame
selectively rotatable relative to the hoist member between a substantially vertical position and a
substantially horizontal position, the main frame including:

a variable length upper beam member including upper beam framing
interconnecting a first track spreader at a first longitudinal end of the variable length
upper beam member and a second track spreader at a second longitudinal end of the
variable length upper beam member, wherein the first and second track spreaders are
independently and selectively positionable at any position between and including a
longitudinally extended position and a longitudinally retracted position;

a variable length lower beam member interconnected to the variable length upper
beam member, the variable length lower beam member including lower beam framing
interconnecting first and second road wheel guides situated at corresponding first and
second longitudinal ends of the variable length lower beam member, wherein the first and
second road wheel guides are selectively positionable at any position between and
including a longitudinally extended position and a longitudinally retracted position, the
variable length lower beam member further including first and second rotatable standoffs

interconnected to the lower beam framing, wherein said first and second rotatable
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standoffs are selectively positionable at any position between and including a lowered
position and an upward position; and

a plurality of variable height connectors interconnecting the variable length upper
beam member to the variable length lower beam member, the plurality of variable height
connectors selectively positionable at any position between and including an expanded
position and a collapsed position;
wherein the main frame is configured for contacting the elastomeric endless track for

mounting the elastomeric endless track to the armored vehicle or removing the elastomeric

endless track from the armored vehicle.

6. A method of installing a track on an armored vehicle, comprising:

engaging a track changing apparatus with an elastomeric endless track, the engaging
including contacting a plurality of powered moveable members of the track changing apparatus
with the elastomeric endless track to cause the elastomeric endless track to be placed in tension;

advancing the track changing apparatus toward the armored vehicle to place the
elastomeric endless track in mounting proximity with the armored vehicle;

adjusting tension in the elastomeric endless track by moving at least some of the plurality
of powered moveable members such that the elastomeric endless track at least partially engages
the armored vehicle; and

disengaging the track changing apparatus from the elastomeric endless track such that the

elastomeric endless track is attached to the armored vehicle.

7. The method of Claim 6, further comprising positioning the elastomeric endless
track on the ground adjacent the armored vehicle before engaging the track changing apparatus

with the elastomeric endless track.

8. The method of Claim 7, further comprising tilting a main frame of the track
changing apparatus away from a hoist member of the track changing apparatus to facilitate

alignment of the main frame with the elastomeric endless track located on the ground.
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9. The method of Claim 6, wherein the step of adjusting tension in the elastomeric
endless track by moving at least some of the plurality of powered moveable members includes

rotating a pair or standoffs away from contacting the elastomeric endless track.

10.  The method of Claim 6, wherein the step of disengaging the track changing
apparatus from the elastomeric endless track includes reducing a longitudinal length of an upper

beam of the track changing apparatus.

11.  The method of Claim 6, wherein the step of disengaging the track changing
apparatus from the elastomeric endless track includes reducing a longitudinal length of a lower

beam of the track changing apparatus.

12, The method of Claim 6, wherein the step of disengaging the track changing
apparatus from the elastomeric endless track includes reducing a spacing between an upper beam

and a lower beam of the track changing apparatus.

13. The method of Claim 6, wherein following the disengaging step, withdrawing the

track changing apparatus from adjacent the elastomeric endless track and the armored vehicle.
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