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There is a need for an improved device for moving modular buildings and mobile homes that
have installation conditions and/or procedures that could be ameliorated.

There is provided a device for moving a building module along a ground surface, the device
comprising a frame mounted on a drive assembly for allowing the device to move along the
ground; a lifting assembly mounted to the frame and operable to move between a lower position
and a raised position; and a support beam assembly mounted to the lifting assembly; the
support beam assembly being configured to engage the building module; the lifting assembly
urging the support beam assembly to move upwardly or downwardly; and wherein the support
beam assembly comprises a central loading portion mounted to the lift assembly and a side
portion being movable between a retracted position and an extended position to adjust a length
of the support beam assembly.
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DEVICE AND METHOD FOR MOVING

A BUILDING MODULE ALONG THE GROUND
FIELD
[0001] The present technology relates to devices for moving a building module along the ground.
BACKGROUND
[0002] Traditionally, buildings were built entirely or largely on-site, i.e., on the site which the
building was intended to occupy upon its completion. Such buildings may be referred to as “stick-
built” in that traditionally they were built using lumber having been transported to the building
site.
[0003] In contrast to “stick-built” structures, there are structures that are largely built in a factory
(or similar facility) remote from the site which the building is intended to occupy upon its
completion. Typically, such structures are modular in that several different modules are separately
manufactured at the factory, the various building modules are transported to the site (e.g., via truck)
and are putinto place (e.g., side-by-side, end-to-end, etc.) by appropriate machinery (e.g., a crane).
These structures are known as modular buildings (and also manufactured buildings). While it is
common for modular buildings to be made of several building modules, no particular number is
required. Indeed, modular buildings consisting of a single module are known as well. Further,
while it is common for modular buildings to serve as dwellings, no such particular use is required.
Typically, such structures are placed on a permanent foundation, e.g., a poured concrete
foundation. Modular buildings are not intended to be moved from place-to-place once put into
place on a site.
[0004] Modular buildings to be used as dwellings (sometimes called “modular homes™) are
different than what is known as “mobile homes”. A mobile home is a prefabricated, factory-built
structure that is permanently attached to a chassis or frame before being transported to a site (either
by being towed (e.g., on its own wheels) or trucked (e.g., put the trailer of a tractor trailer). Mobile
homes, although commonly left for extended periods of time in one place, can be moved from
place to place, if required or desired. While mobile homes are not commonly placed on a
permanent foundation, they are commonly placed on concrete blocks on site (concrete blocks have
many different names across the English-speaking world, e.g., cement blocks, breeze blocks,

cinder blocks, construction blocks, Besser blocks, hollow blocks, concrete masonry units, etc.).
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[0005] Both modular buildings and mobile homes have installation conditions and/or procedures
that could be ameliorated.

[0006] With respect to modular buildings, for example, their installation on commonly used
poured concrete foundations may require (relatively) costly excavation and levelling. Further, it
may take a substantial period of time (e.g., from three to four weeks) for the concrete to dry,
meaning that a month (or more) may typically be required from beginning to end of the complete
modular building installation process. Finally, in climates where the ground freezes in wintertime
(e.g., the northern United States and most of Canada), it is difficult, see impossible to pour concrete
(and thus start the installation process of a modular building) in winter.

[0007] Issues with respect to mobile homes are different, but exist. For example, many mobile
homes have been installed in areas that are prone to flooding. Typically, conventionally, mobile
homes were not attached or were not sufficiently anchored to the ground. When floods occurred,
the mobile homes suffered damage by being moved off their concrete blocks by the flood waters
and/or by flood waters entering the mobile home. Climate change may increase the likelihood of
floods occurring in some areas and may make flooding occur in areas where it has not traditionally
occurred.

[0008] One solution that has been adopted in the past is to install structures on piles (e.g. driven
piles, pin piles, helical piles and the like) that have been installed into the ground. Installing piles
into the ground is much faster than making a poured concrete foundation, as it may be done in a
day or two depending on the number of piles to be installed. Further, piles may be installed in
wintertime as they may be driven into frozen ground; and they do not have to dry. Also, piles can
be installed into the ground so as to leave a certain length exposed above the ground, meaning any
structure installed on the piles can be at a certain distance above the ground. Finally, structures
installed on piles may be securely affixed to the piles rather than simply resting on them.

[0009] One inconvenience of installing structures on piles, be they modules of modular buildings,
mobile homes, etc. is actually maneuvering the structures onto the piles, as traditional means of
transporting the structure to the site were not designed for this purpose, and are not optimal
(traditional transport means may have worked well enough in some instances to install structures

on prior conventional concrete). There have also been attempts at designing devices for moving
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around such structures at their on-site location, but again they were only designed for concrete,
and not for installation on piles.

[0010] There is therefore a need for an improved device for moving such structures.

SUMMARY

[0011] It is an object of the present technology to ameliorate at least some of the inconveniences
present in at least some of the prior art.

[0012] According to a broad aspect, there is provided a device for moving a building module along
a ground surface, the device comprising: a frame mounted on a drive assembly for allowing the
device to move along the ground; a lifting assembly mounted to the frame, the lifting assembly
being operable to move between a lower position and a raised position; and a support beam
assembly mounted to the lifting assembly, the support beam assembly being configured to engage
the building module; wherein, when the lifting assembly moves from the lower position to the
raised position, it urges the support beam assembly to move upwardly, wherein, when the lifting
assembly moves from the raised position to the lower position, it urges the support beam assembly
to move downwardly, and wherein the support beam assembly comprises a central loading portion
mounted to the lift assembly and a side portion, the side portion being movable between a retracted
position and an extended position to adjust a length of the support beam assembly.

[0013] According to a further broad aspect, there is provided a device for moving a building
module along a ground surface, the device comprising: a first frame member; a second frame
member, spaced apart from the first frame member; a first wheel assembly comprising at least one
first wheel, the first wheel assembly being operatively coupled to the first frame member; a second
wheel assembly comprising at least one second wheel, the second wheel assembly being spaced
apart from the first wheel assembly and operatively coupled to the second frame member; and at
least one cross-member having a first end removably secured to the first frame member and a
second end removably secured to the second frame member.

[0014] In one feature, the first frame member comprises at least one first frame member slot and
the second frame member comprises at least one second frame member slot, the first end of the at

least one cross-member being removably received in the at least one first frame
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member slot and the second end of the at least one cross-member being removably received in

the at least one second frame member slot.

[0015] In another feature, the first frame member comprises at least one first frame member
sleeve and the second frame member comprises at least one second frame member sleeve, the
5  first end of the at least one cross-member being removably received in the at least one first
frame¢ member sleeve and the second end of the at least one cross-member being removably

received in the at least one second frame member sleeve.

[0016] In still another feature, the at least one cross-member comprises a telescopic cross-
member. Preferably, the telescopic cross-member comprises a central loading portion and at

10 least one side portion, the at least one side portion being movable relative to the central
loading portion for adjusting a length of the telescopic cross-member. More preferably, the
central loadimg portion is a central loading tube and the side portion is a side tube.

[0017] In a further feature, the device comprises three cross-members,

[0018] In stull a further feature, the first wheel assembly comprises a first leg assembly having
15 atop end connected to the first frame member and a bottom end rotatably supporting the at
least one first wheel, and the second wheel assembly comprises a second leg assembly having
a top end connected to the second frame member and a second end rotatably supporting the at

least one second wheel.

[0019] In a yet a further feature, the first leg assembly and the second leg assembly are
20  telescopic.

[0020] In anocther feature, the first wheel assembly comprises a first longitudinal frame
rotatably supporting the at least one first wheel and at least one first upnght member, the first
upright member having a bottom end connected to the longitudinal frame and a top end
connected to the first frame member, and the second wheel assembly comprises a second
25  longimdinal frame rotatably supporting the at least one second wheel and at least one second
upright member, the second upright member having a bottom end connected to the
longitudinal frame and a top end connected to the second frame member. Preferably, the at

least one first upright member and the at least one second upright member are telescopic.

[0021] In yet another feature, the first wheel assembly compnses two first wheels, and

30  wherein the second wheel assembly comprises two second wheels.
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[0022] In still another feature, the device further comprises a thard wheel assembly, the third
wheel assembly being positioned between the first wheel assembly and the second wheel
assemblies, the third wheel assembly being further removably secured to the at least one

cross-member.

5 [0023] According to another broad aspect, there is provided a device for moving a building

module along a ground surface, the device comprising:

— a frame mounted on a drive assembly for allowing the device to move along
the ground;
— a lifting assembly moumted to the frame, the lift assembly being operable to
10 move between a lower position and a raised position; and
— a support beam assembly mounted on the lift assembly, the support beam
assembly configured to engage the building module;
wherein when the lifting assembly moves from the lower position to the raised
position, it urges the support beam assembly to move upwardly, whercas when the at
15 least one actuator moves from the raised position to the lower position, it urges the

support beam assembly to move downwardly.

[0024] In one feature, the drive assembly comprises a first track assembly located on a first

side of the frame and a second track assembly located on a second side of the frame.

[0025] In another feature, the lift assembly comprises at least one actuator. Preferably, the
20  actoator is a hydraulic actuator,

[0026] In still another feature, the device further comprises a tuming table assembly mounted

between the frame and the support beam assembly, the turning table assembly allowing the

support beam assembly to rotate relatve to the frame about a vertical axas. Preferably, the

tuming table assembly allows the support beam assembly to rotate relative to the frame when
25  the support beam assembly is positioned at a determined height.

[0027] In a further feature, the support beam assembly comprises a central loading portion
mounted on the lift assembly and at least one side portion, the at least one side portion being
movable between a retracted position and an extended position to adjust a length of the
support beam assembly. Preferably, the support beam assembly further comprises at least one
30  support platform mounted to the at least one side portion, the support platform being
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configured to engage the building module. More preferably, the building module comprises at
least one structural frame member and the at least one platform is configured for engaging the
at least one structural frame member of the building module.

[0028] In an additional feature, the device further comprises an ¢xternal power source, the
5  external power source being operatively coupled for providing power to at least one of the

drive assembly and the lift assembly,
[0029] In another feature, the external power source comprises a hydraulic power source.

[0030] In the context of the present specification, the words “first”, “second”, “third”, ¢tc.
have been used as adjectives only for the purpose of allowing for distinction between the
10  nouns that they modify from one another, and not for the pumpose of describing any particular
relationship between those nouns. Thus, for example, it should be understood that, the use of
the terms “first component” and “‘third component” is not intended to imply any particular
order, type, chronology, hicrarchy or ranking (for example) of/between the components, nor is
their use (by itself) intended imply that any *second component” must necessanly exist in any

15  given situation.

[0031] Implementations of the present technology cach have at least one of the above-

mentioned object and/or aspects, but do not necessanly have all of them. It should be

understood that some aspects of the present technology that have resulted from attempting to

attain the above-mentioned object may not satisfy this object and/or may satisfy other objects
20 not specifically recited herein.

[0032] Additional and/or alternative features, aspects and advantages of implementations of
the present technology will become apparent from the following description, the

accompanying drawings and the appended claims.
BRIEF DESCRIPTION OF THE DRAWINGS

25  [0033] For a better understanding of the present technology, as well as other aspects and
further features thereof, reference is made to the following description which is to be used in

conjunction with the accompanying drawings, where:

[0034] FIG. 1 is a rear right perspective view of a device for moving a building module in

accordance with one embodiment;

CA 03154013 2022-4-7
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[0035] FIG. 2 is a partial rear right perspective view of the device shown in FIG. 1;

[0036] FIG. 3 is an enlarged, partial view of the device shown in FIG. 2, for better showing a

leg assembly;

[0037] FIG. 4 is a rear night perspective of a device for moving a building module in

accordance with another embodiment;

[0038] FIG. 5 1s a partially exploded, rear right perspective view of the device shown in FIG.
4
[0039] FIG. 6 is a rear elevation view of the device shown in FIG. 4,
[0040] FIG. 7 1s a top plan view of the device shown in FIG. 4;

[0041] FIG. 8 is a left-side perspective view of the device shown in FIG. 4;

[0042] FIG. 9 is a rear right perspective view of a frame member of the device shown in FIG.

4, in accordance with one embodiment;

[0043] FIG. 10 is a bottom plan view of the frame member shown in FIG. 9;
[0044] FIG. 11 is a right-side view of the frame member shown in FIG. 9;
[0045] FIG. 12 is a front elevation view of the frame member shown in FIG. 9;

[0046] FIG. 13 is a rear perspective view of a central loading tube of a cross-member of the

device shown in FIG. 4, in accordance with one embodiment;

[0047] FIG. 14 is a rear elevation view of the central loading tube shown in FIG. 13;
[0048] FIG. 15 is a bottom plan view of the central loading tube shown in FIG. 13;
[0049] FIG. 16 is a left-side view of the central loading tube shown in FIG. 13;

[0050] FIG. 17 1s a rear perspective view of a side tube of a cross-member of the device

shown in FIG. 4, in accordance with one embodiment;
[0051] FIG. 18 is a rear elevation view of the side tube shown in FIG. 17,

[0052] FIG. 19 is a bottom plan view of the side mbe shown in FIG. 17;
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[0053] FIG. 20 is a left-side view of the side tube shown in FIG. 17;

[0054] FIG. 21 is a rear perspective view of another central loading tube of a cross-member of

the device shown in FIG. 4, in accordance with another embodiment;
[0055] FIG. 22 is a rear elevation view of the central loading tube shown in FIG. 21;

[0056] FIG. 23 is a rear right perspective view of a left side wheel assembly of the device

shown in FIG. 4, in accordance with one embodiment;

[0057] FIG. 24 is a right-side view of the side wheel assembly shown in FIG. 23;
[0058] FIG. 25 is a top plan view of the side wheel assembly shown in FIG. 23;
[0059] FIG. 26 is a front clevation view of the side wheel assembly shown in FIG. 23;

[0060] FIG. 27 is a rear right perspective view of a central wheel assembly of the device

shown in FIG, 4, in accordance with one embodiment;

[0061] FIG. 28 is a right-side view of the central wheel assembly shown in FIG. 27
[0062] FIG. 29 is a top plan view of the central wheel assembly shown in FIG. 27,
[0063] FIG. 30 is a front clevation view of the central wheel assembly shown in FIG. 27;

[0064] FIG. 31 is a schematic perspective representation of a pair of moving devices
positioned undemeath a building module to be positioned on the side of another, already

positioned building module, in accordance with one embodiment;

[0065] FIG. 32 is a schematic perspective representation of a pair of moving devices

positioned undemeath a building module to be move, in accordance with one embodiment;

[0066] FIG. 33 is a schematic side representation of the pair of moving devices positioned
undemeath the building module to be moved shown in FIG, 32;

[0067] FIG. 34 is a fiont left perspective of a device for moving a building module in

accordance with yet another embodiment;

[0068] FIG. 35 is a partially exploded, front left perspective view of the device shown in FIG.
34;
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[0069] FIG. 36 is a rear elevation view of the device shown in FIG. 34;
[0070] FIG. 37 is a left-side view of the device shown in FIG. 34;
[0071] FIG. 38 is a top plan view of the device shown in FIG. 34;
[0072] FIG. 39 is a bottom plan view of the device shown in FIG. 34;

[0073] FIG. 40 is a perspective view of a support platform of the device shown in FIG. 34,

engaging a beam of a building module, in accordance with one embodiment; and
[0074] FIG. 41 is a right side perspective view of the support platform shown in FIG. 40.
DETAILED DESCRIPTION OF EMBODIMENTS

[0075] Variants, examples, and preferred embodiments of the invention are described
hereinbelow. Referring first to FIG. 1, there is shown a first embodiment of the present technology,
a building module moving device 100 for displacing a building module 10 (shown in FIGS. 31 to
33). As it will be described in greater details below, the moving device 100 is configured to receive

a building module 10 thereon.

[0076] In the illustrated embodiment, the moving device 100 comprises a left and right wheel
assemblies 102a, 102b and three telescopic cross-members 110a-110c, extending parallel to one
another and connecting the wheel assemblies 102a, 102b to one another, as it will be described in

greater details below.

[0077] The left and right wheel assemblies being identical to one another, only left wheel assembly
102a will be described. It will be appreciated that a similar description also applies to right wheel
assembly 102b, with proper adaptation. Left wheel assembly 102a comprises a longitudinal frame
members 105 having a front end 106, a rear end 108, as well as a top face 111, a bottom face 112,
a left face and a right face 116. Extending between the left and right faces of the longitudinal frame
member 105 are three square slots 120a-120c, distributed between the front end 106 and the rear
end 108. As it will become apparent below, square slots 120a-120c are configured for receiving
therein a portion of a corresponding telescopic cross-member 110a-110c at the time of assembly
of the moving device 100. In one embodiment, frame member is a HSS square tube, 3/8" X 5" X

5", 48" long.
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[0078] A pair of downwardly projecting telescopic leg assemblies 122a, 122b are provided on the
bottom face 112 of the frame member 105a, each telescopic leg assembly 122a, 122b supporting
a corresponding wheel 124a, 124b. The telescopic leg assemblies 122a, 122b being essentially
identical, only leg assembly 122b will be described, with reference to FIG. 3. It will be understood
that a similar description also applies to leg assembly 122a. Leg assembly 122b comprises a sleeve
portion 126 having a top end 128 secured to the bottom face 112 of the frame member 105, and a
bottom end 130. In one embodiment, the sleeve portions 126 are HSS square tubes, 3/16" X 4" X
4", 8" long. Provided in the sleeve portions 126 are two pairs of holes (only hole 127b being shown)
for receiving a fastener 131 therein, in order to adjust the length of the telescopic leg assembly
122b, as it will be described in greater details below. Extending angularly between the sleeve
portion 126 (generally halfway between the top end 128 and the bottom end 130) and the frame
member 105 are diagonally extending bracing members 132, 133 for bracing or triangulating the

sleeve portion 126 and provide enhanced sturdiness.

[0079] The telescopic leg assembly 122b also comprises an extendable portion 136 movably
received in the corresponding sleeve portion 126. The extendable portion comprises a top end (not
shown) received in the sleeve portion 126 and a bottom end 140, projecting outwardly from the
sleeve portion 126 and equipped with a bearing assembly (not shown) for rotatably mounting the
corresponding wheel 124b to the extendable portion 136. In one embodiment, the extendable
portions are HSS square tubes, 3/16" X 3 1/2" X 3 1/2", 9" long. The extendable portion 136 also
comprise various pairs of holes (not shown), allowing adjustment of the height of the wheel
assembly 102a. More specifically, by adjusting the extendable portions 136 relative to their
respective sleeve portions 126, and by positioning fasteners 131 in appropriate holes, it becomes

possible to adjust the height of the frame member 105 relative to the ground.

[0080] For assembling the left and right wheel assemblies 102a, 102b to one another, telescopic
cross-members 110a-110c are provided. The telescopic cross-members 110a-110c being identical
to one another, only cross-member 110a will be described. It will be understood that a similar
description also apples to telescopic cross-members 110b and 110c. In the illustrated embodiment,
telescopic cross-member 110a comprises a central loading tube 150 and two side tubes 152, 154
partially received in the central loading tube 150 and movable relative thereto. More specifically,
central loading tube 150 comprises a generally square body having a left end 158 and a right end
160. Defined between the left end 158 and the right end 160 are pairs of holes 170a-170e for
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receiving fasteners (not shown) therein. On one embodiment, central loading tube 150 is a HSS
square tube, 3/16" X 3 1/2" X 3 1/2", 120" long, although it could have different size and shape.

[0081] Much like central loading tube 150, left and right side tubes 152, 154 are square tubes, but
they are sized so as to be received in the body of the central loading tube 150, and to be movable
inwardly and outwardly to modify the overall length of the telescopic cross-member 110a (and
thus to modify the width of the moving device 100, as it will be described in greater details below).
More specifically, left side tube 152 comprises a left end 184 for engaging the left frame member
105a and a right end 186 received in the body of the central loading tube 150. Between its left and
right ends 184, 186, the left side tube 152 is provided with a plurality of pairs aligned holes 196a-
196e, for receiving therein a fastener (not shown). Likewise, right side tube 154 comprises a left
end 201 received in the central loading tube 150 and a right end 203 for engaging the right frame
member 105b. Between its left and right ends 201, 203, the right side tube 154 is provided with a
plurality of holes 212a-212e, for receiving therein a fastener (not shown). In one embodiment,
each of the left and right side tubes 152, 154 is a HSS square tube, 3/16" X 3" X 3", 66 " long.
While in the illustrated embodiment, the left and right side tubes 152, 154 are received in the
central loading tube 150, it will be understood that left and right side tubes 152, 154 could be sized
bigger than central loading tube 150, and the left end 158 and right end 160 of the central loading
tube 150 be received in left and right side tubes 152, 154. Further, tube shapes other that square
tube shape would be possible without departing from the scope of the embodiment.

[0082] To assemble the telescopic cross-member 110a, the right end 186 of the left side tube 152
is positioned inside the central loading tube 150. Likewise, the left end 201 of the right side tube
154 is positioned inside the central loading tube 150. At that point, the left and right side tubes
152, 154 can be slide inside the central loading tube 150 until a desired cross-member 110a length
is reached, and one pair of holes of each of the left and right side tubes 152, 154 (e.g. holes 196a-
196e and 212a-212e) is in a horizontal alignment with a corresponding pair of holes 170a-170e of
the central loading tube 150. At that point, a fastener such as a pin or a bolt (not shown) can be
inserted into the holes 196a-196e, 212a-212e and 170a-170d of the left and right side tubes 152,
154 and central loading tube 150, to maintain their position relative to one another. To further
adjust the length of the telescopic cross-member 110a, the fasteners (not shown) are removed, the
left and right side tubes 152, 154 are repositioned relative to the central loading tube 150, and the
fasteners (not shown) are repositioned back in proper holes 196a-196e, 212a-212e and 170a-170e.

Date Recue/Date Received 2023-04-27



10

15

20

25

30

12

[0083] While in the illustrated embodiment, the telescopic cross-members are provided with holes
196a-196e, 212a-212e and 170a-170e, it will be understood that they could be provided with a
different number of holes for receiving fasteners, or no holes at all, without departing from the
scope of the embodiment. Further, instead of fasteners such as pins or bolts working in
collaborations with holes 196a-196e, 212a-212e and 170a-170e, a different system for locking the
left and right tubes 152, 154 to the central loading tube 150, for instance a locking mechanism

relying on frictional engagement.

[0084] Having described the various components of the moving device 100, its assembly will now
be described. In one embodiment, the left and right wheel assemblies 102a, 102b, and the
telescopic cross-members 110a-110c are first provided and they can be roughly positioned on-site,
to pursue further assembly of the moving devices 100 in the general area in which it is intended to
be used. At that point, the length of the telescopic cross-members 110a-110c can be adjusted by
sliding the left and right side tubes 152, 154 relative to their respective central loading tubes 150,
and position the fasteners 172, 174 in proper holes 196a-196e, 212a-212e and 170a-170e, in order
to reach the desired length. The telescopic cross-members 110a-110c are then assembled to wheel
assemblies 102a, 102b. To do so, the left ends 184 of the left side tubes 152 of the telescopic cross-
members 110a-110c are engaged in corresponding slots 120a-120c provided on the left frame
member 105a, and fasteners (not shown) are optionally engaged in holes (not shown) defined in
frame member 105a and left side tubes 152 to maintain the left side tube 152 in position relative
to the frame member 105a. In a similar manner, the right ends 203 of the right side tubes 154 of
the telescopic cross-members 110a-110c are engaged in corresponding slots 120a-120c provided
on the right frame member 105b, and fasteners (not shown) are optionally engaged in the holes
(not shown) defined in frame member 105b and right side tubes 154, at which point the moving
device 100 is ready to be used to transport building module 10. Once the moving device 100 is no
longer needed, it can be disassembled in the opposite order. Although the assembly of the moving
device 100 is described in accordance with one exemplary assembly method or sequence, it will
be understood that the various components of the moving device 100 can be assembled in a

different order without departing from the scope of the embodiment.

[0085] In one embodiment, the device 100 may comprise an additional beam or shaft (not shown)
operatively connected to the wheel assemblies 102a, 102b and or to one or multiple cross-members

104a-104c to allow an operator to pull, push and tum the device 100 and displace the building
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module 10 supported thereon. In one embodiment, the wheel assemblies 102a, 102b and the wheels
124a, 124b attached thereto are configured to stay parallel to frame members 105a, 105b and
perpendicular to cross-members 104a-104c¢. Altemnatively, in other embodiments, the wheel
assemblies 102a, 102b or the wheels 124a, 124b attached thereto may be configured to turn relative
to the frame members 105a, 105b or relative to the cross-members 104a-104b, to allow steering of
the device 100. In one embodiment, the wheel assemblies 102a, 102b or the wheels 124a, 124b
may turn in response to input from an operator. For example, the operator may turn a steering rod
(not shown) to adjust the angle of the wheels 124a, 124b relative to the frame members 105a, 105b

for steering the device 100.

[0086] Turning now to FIGS. 4 to 30, another embodiment of a moving device 1000 will now be
described. In this embodiment, and referring to FIGS. 4 to 8, the moving device 1000 comprises a
pair of spaced-apart frame members 1002a, 1002b extending parallel to one another, a plurality of
telescopic cross-members 1004a-1004¢ removably mounted to the frame members 1002a, 1002b
and extending therebetween, a pair of left and right wheel assemblies 1006a, 1006b mounted
undermeath and supporting frame members 1002a, 1002b, and a central wheel assembly 1008,
removably mounted underneath the telescopic cross-members 1004a-1004¢ and supporting the

same, as it will be described in greater details below.

[0087] Referring more specifically to FIGS. 9 to 12, the frame members 1002a, 1002b will now
be described. Frame members 1002a, 1002b being mirror images of one another, only frame
member 1002a will be described. It will be appreciated that a similar description also applies to

frame member 1002b, with proper adaptation.

[0088] Frame member 1002a includes a body having a generally square cross-section (e.g. a HSS
tube, 3/8" X 5" X 5", 48" long) and having a front end 1112 and a read end 1114, as well as top,
bottom, left and right faces 1116, 1118, 1120 and 1122, respectively. Provided at the front and rear
ends 1112, 1114 are U-shaped handles 1124, 1126, to assist a user in moving the frame member
1002a, whether at the time of assembly of the moving device 1000 or to position the assembled
moving device 1000 underneath a building module 10 or structure, as it will become apparent
below. Frame member 1002a is also provided with two pairs of vertically aligned holes 1003a and
1003b.
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[0089] Extending sidewardly from the right face 1122 of the body, frame member 1002a is
provided with a plurality of sleeves 1128a-1128c sized and shaped to removably receive a portion
of the cross-members 1004a-1004c, as it will become apparent below. In one embodiment, the
sleeves 1128a-1128¢ are HSS square tubes 3/16" X 3 12" x 3 %", 6" long, but it will be understood
that they could be shaped and sized differently. Defined in each of the sleeves 1128a-1128c is a
pair of horizontally aligned holes 1130a, 1130b and 1130c for receiving therein corresponding
fastener 1132a-1132c¢ (best shown in FIG. 4) for securing a corresponding cross-member 1004a-

1004c¢ in each of the sleeves 1128a-1128c.

[0090] Extending downwardly from the bottom face 1118 is a pair of legs 1134a, 1134b receivable
in a portion of the right wheel assembly 1006 for securing the frame member 1002a to the right
wheel assembly 1002, as it will become apparent below. In one embodiment, each of the legs
1134a, 1134b comprises a top end 1136 secured to the bottom face 1118, a bottom end 1138, and
three pairs of horizontally aligned holes 1140a, 1140b, 1140c for receiving therein fasteners 1142,
1143 (best shown in FIG. 5). In one embodiment, the legs 1134a, 1134b are made of HSS square
tubes, 1/4" X 2 1/2" X 2 1/2", 9" long, although it will be appreciated that legs 1134a, 1134b could
be sized, shaped or configured differently without departing from the scope of this embodiment.
In one embodiment, the sleeves 1128a-1128c and legs 1134a, 1134c¢ are welded to the body of the
frame member 1002a but it will be understood that they could be secured differently. For instance,
they could be configured to be threaded in the body be secured using rivets, bolts and nuts or

otherwise, without departing from the scope of the embodiment.

[0091] Cross-members 1004a-1004¢ being identical to one another, only cross-member 1002a will
be described. It will be appreciated that a similar description also applies to cross-members 1004b
and 1004c, with proper adaptation. With reference to FIGS. 4, 5 and 13 to 22, telescopic cross-
member 1004a comprises a central loading tube 1150 and two side tubes 1152, 1154 partially
received in the central loading tube 1150 and movable relative thereto. More specifically, central
loading tube 1150, best shown in FIGS. 13 to 16, comprises a generally square body having a left
end 1158, a right end 1160, and top, bottom, front and rear faces 1162, 1164, 1166 and 1168.
Defined between the left end 1158 and the right end 1160 are horizontally aligned pairs of holes
1170a-1170h for receiving fasteners 1172, 1174 therein (best shown in FIG. 5). On one
embodiment, central loading tube 1150 is a HSS square tube, 3/16" X 3 1/2" X 3 1/2", 120" long,
although it could have different size and shape. Extending downwardly from the bottom face 1164
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of the square body, halfway between the left end 1158 and the right end 1160 is a central leg 1176
configured for engaging the central wheel assembly 1008, as it will become apparent below. The
central leg 1176 comprises a top end 1178 fixedly secured to the bottom face 1164 of the square
body and a bottom end 1180. In one embodiment, the central leg 1176 is a vertically positioned
HSS square tube, 1/4" X 2 1/2" X 2 1/2" | 9" long. Defined between the top end 1178 and the
bottom end 1180 of the central leg 1176 are a plurality of pairs of horizontally aligned holes 1182a-
1182c, allowing vertical adjustment of the height of the telescopic cross-member 1004a relative to

the central wheel assembly 1008, as it will become apparent below.

[0092] Much like central loading tube 1150, left and right side tubes 1152, 1154 are square tubes,
but they are sized so as to be received in the square body of the central loading tube, and to be
movable inwardly and outwardly to modify the overall length of the telescopic cross-member
1004a (and thus to modify the width of the moving device 1000, as it will be described in greater
details below). More specifically, left side tube 1152 comprises a left end 1184 for engaging the
left frame member 1002a, a right end 1186 received in the body of the central loading tube 1150,
as well as top, bottom, front and rear faces 1188, 1190, 1192, 1194. Between its left and right ends
1184, 1186, the left side tube 1152 is provided with a plurality of pairs of horizontally aligned
holes 1196a-1196f, for receiving therein fastener 1172. Likewise, right side tube 1154, which is
identical to left side tube 1152 comprises a left end 1200 received in the body of the central loading
tube 1150, a right end 1202 for engaging the right frame member 1002b (see FIG. 5), as well as
top, bottom, front and rear faces. Between its left and right ends 1200, 1202, the right side tube
1154 is provided with a plurality of pairs of vertically aligned holes (only holes 1212c-1212f being
shown, in FIG. 5), for receiving therein fastener 1174. In one embodiment, each of the left and
right side tubes 1152, 1154 is a HSS square tube, 3/16" X 3" X 3", 66 " long.

[0093] To assemble the telescopic cross-member 1004a, the right end 1186 of the left side tube
1152 is positioned inside the body of the central loading tube 1150. Likewise, the left end 1200 of
the right side tube 1154 is positioned inside the body of the central loading tube 1150. At that
point, the left and right side tubes 1152, 1154 can be slide inside the body of the central loading
tube 1150 until a desired cross-member 1004a length is reached, and one pair of holes 1196a-1196f
and 1212c-1212f of each of the left and right side tubes 1152, 1154 is horizontal alignment with a
corresponding pair of holes 1170a-1170h of the central loading tube 1150. At that point, a fastener
1172, 1174 such as a pin can be inserted into the holes 1196a-1196f, 1212¢-1212f and 1170a-
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1170h of the left and right side tubes 1152, 1154 and central loading tube 1150, to maintain their
position relative to one another. To further adjust the length of the telescopic cross-member 10044,
the fasteners 1172, 1174 are removed, the left and right side tubes 1152, 1154 are repositioned
relative to the central loading tube 1150, and the fasteners 1172, 1174 are repositioned back in
proper holes 1196a-1196f, 1212¢-1212f and 1170a-1170h.

[0094] In an alternate embodiment, cross-members 1004a-1004c could be replaced with cross-
members having a central loading tube that has no central leg. For instance, cross-members 1004a-
1004¢ could include central loading tube 1151 instead of central loading tube 1150. As can be
noted from FIGS. 21 and 22, central loading tube 1151 is identical to central loading tube 1150,
with the exception that it includes no central leg. As such, in one embodiment, central loading tube
1151 is a HSS square tube, 3/16" X 3 1/2" X 3 1/2", 120" long. As it will be appreciated, the used
of central loading tube 1151 may be suitable in instances where the width of the module to be
moved is more reduced and/or the load of the building module 10 to be transported is reduced and
the use of central wheel assembly 1008 is not required. As it will be appreciated, other
configurations are also possible. For instance, instead of using a single central wheel assembly
1008, it could be decided to use two or more central wheel assemblies. In such a case, the central
loading tube (e.g. central loading tube 1150) could be equipped with a corresponding number of
downwardly extending legs similar to leg 1176 of central loading tube 1150.

[0095] Now referring to FIGS. 23 to 26, the left and right wheel assemblies 1006a, 1006b will be
described. Left and right wheel assemblies 1006a, 1006b being identical, only left wheel assembly
1006a will be described. It will be appreciated that a similar description also applies to right wheel
assembly 1006b, with proper adaptation.

[0096] In the illustrated embodiment, left wheel assembly 1006a comprises a longitudinal frame
member 1220 having a front end 1222, a rear end 1224, as well as top, bottom, left and right faces
1226, 1228, 1230 and 1232. In one embodiment, the longitudinal frame member 1220 is a HSS
square tube, 3/8" X 5" X 5", 48" long. Provided at the front and rear ends 1222, 1224 as well as
generally halfway between the front end 1222 and the rear end 1224, are handles 1234, 1236 and
1238 for assisting a user in maneuvering the left wheel assembly 1006a, whether for the assembly
of the moving device 1000 or after its assembly, for positioning underneath the building module

10 to be moved.
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[0097] Extending from the left face 1230 of the longitudinal frame member 1220, upwardly and
toward the left, is a pair of wheel mounts 1240a, 1240b and a corresponding pair of wheel 1242a,
1242b rotatably mounted to the wheel mounts 1240a, 1240b. As it will be appreciated, and as best
shown in FIG. 26, the fact that the wheel mounts 1240a, 1240b extend upwardly and above the
longitudinal frame member 1220 allows the positioning of the rotation axis of the wheels 1242a,
1242b above the longitudinal frame member 1220, which in turn allows for providing the left
wheel assembly 1006a with bigger and sturdier wheels 1242a, 1242b. In one embodiment, the
wheels 1242a, 1242b are 24 diameter wheels, but it will be understood that other size of wheels

could also be suitable without departing from the scope of this embodiment.

[0098] Extending from the right face 1232 of the longitudinal frame members 1220 are sleeves
1244a-1244¢. Much like sleeves 1128a-1128 of frame member 1002a, sleeves 1244a-1244c¢ are
sized and shaped to removably receive a portion of the cross-members 1004a-1004¢ (or similar
cross-members), as it will become apparent below. Thus, in one embodiment, the sleeves 1244a-
1244c¢ are HSS square tube having the following dimensions 3/16" X 3 12" x 3 %", 6" long, but it
will be understood that they could be shaped and sized differently. Defined in each of the sleeves
1244a-1244c is a pair of horizontally aligned holes 1246a, 1246b, 1246¢ for receiving therein
corresponding fasteners (not shown) for securing a corresponding cross-member (e.g. cross-

members 1004a-1004c¢ or similar cross-members) in each of the sleeves 1244a-1244c.

[0099] Provided on the top face 1226 of the longitudinal frame member 1220, and extending
upwardly, is a pair of telescopic upright members 1260a, 1260b, sized, shaped and positioned to
engage the legs 1134a, 1134b of the frame member 1002a. More specifically, in the illustrated
embodiment, each of the telescopic upright member 1260a, 1260b comprises a lower sleeve
portion 1262a, 1262b, an intermediate portion 1264a, 1264b slidably receive in the lower sleeve
portion 1262a, 1262b, and an upper portion 1266a, 1266b slidably received in the intermediate
portion 1264a, 1264b, and configured to slidably receive therein a corresponding leg 1134a or
1134b of frame member 1002a.

[00100] In one embodiment, the lower sleeve portion 1262a or 1262b is HSS square tube,
3/16" X 4" X 4", 8" long, the intermediate portion 1264a or 1264b is HSS square tube, 3/16" X 3
1/2" X 3 1/2",9" long and the upper portion 1266a or 1266b is HSS square tube, 3/16" X 3" X 3",
9" long, while legs 1134a, 1134b of frame member 1002a are HSS square tube , 1/4" X2 1/2" X 2
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1/2", 9" long. Much like legs 1134a, 1134b of frame member 1002a, the lower sleeve portions
1262a, 1262b, intermediate portions 1264a, 1264b and upper portions 1266a,1266b of the
telescopic upright members 1260a, 1260b are provided with a plurality of vertically aligned holes
1280a-1280e, configured for receiving therein fasteners 1142, 1143 or 1282a-1282b such as a pin.
By adjusting the position of the various portions of the telescopic upright members 1260a, 1260b
and of the legs 1134a, 1134b, and by positioning the fasteners 1282a-1282b in the various pairs of
holes 1280a-1280e, the distance of the frame member 1002a relative to the longitudinal frame

member 1220 (and thus the height of the frame member relative to the ground) can be adjusted.

[00101] As stated above, in this embodiment, the moving device 1000 is provided with the
central wheel assembly 1008. The central wheel assembly 1008 is configured to engage and
provide support to the telescopic cross-members 1004a-1004c, to provide additional rigidity to the
moving device when transporting a building module 10. In the illustrated embodiment, the central
wheel assembly 1008 comprises a longitudinal frame member 1320 having a frontend 1322, a rear
end 1324, as well as top, bottom, left and right faces 1326, 1328, 1330 and 1332. In one
embodiment, the longitudinal frame member 1320 is a HSS square tube, 3/8" X 5" X 5", 48" long.
Provided at the front and rear ends 1322, 1324 are handles 1334 and 1336 for assisting a user in
maneuvering the central wheel assembly 1008, whether for the assembly of the moving device

1000 or after its assembly, for positioning underneath the building module 10 to be moved.

[00102] Extending from the left and right faces 1330 and 1332 of the longitudinal frame
member 1320, are a plurality of wheel mounts 1340a-1340h, and a corresponding plurality of
wheel 1342a-1342h rotatably mounted to the wheel mounts 1340a-1340h. As it will be
appreciated. In one embodiment, the wheels 1342a-1342h are 12" diameter wheels, but it will be
understood that other size of wheels could also be suitable without departing from the scope of

this embodiment.

[00103] Also extending from the left and right faces 1330 and 1332 of the longitudinal frame
members 1320, between the various pairs of adjacent wheels 1342a-1342h are sleeves 1344a-
1344f. Much like sleeves 1128a-1128 of frame member 1002a, sleeves 1344a-1344f are sized and
shaped to removably receive a portion of the cross-members 1004a-1004c (or similar cross-
members), as it will become apparent below. Thus, in one embodiment, the sleeves 1344a-1344f

are HSS square tube having the following dimensions 3/16" X 3 %" x 3 %", 6" long, but it will be
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understood that they could be shaped and sized differently. Defined in each of the sleeves 1344a-
13441 is a pair of horizontally aligned holes (only hole 1346 being shown) for receiving therein
corresponding fastener (not shown) for securing a corresponding cross-member (e.g. cross-

members 1004a-1004c or similar cross-members) in each of the sleeves 1344a-1344f.

[00104] Provided on the top face 1326 of the longitudinal frame member 1320, and
extending upwardly, are three telescopic upright members 1360a-1360c, sized, shaped and
positioned to engage the central legs 1176 of the telescopic cross-members 1004a-1004c, and
having a configuration similar to upright members 1260a, 1260b of side wheel assemblies 1006a,
1006b. More specifically, in the illustrated embodiment, each of the telescopic upright member
1360a-1360c comprises a lower sleeve portion 1362a-1362c, an intermediate portion 1364a-1364c
slidably receive in the lower sleeve portion1362a-1362c, and an upper portion 1366a-1366¢
slidably received in the intermediate portion 1364a-1364c, and configured to slidably receive

therein a corresponding central leg 1176 of a telescopic cross-member 1004a-1004c.

[00105] In one embodiment, the lower sleeve portions 1362a-1362c are HSS square tubes,
3/16™ X 4" X 4",8" long, the intermediate portions 1364a-1364c are HSS square tubes, 3/16" X 3
172" X 3 1/2" 9" long and the upper portions 1366a-1366¢ are HSS square tubes, 3/16" X 3" X
3".9" long, while central legs 1176 of telescopic cross-members 1004a-1004c are HSS square tubes
, 1/4" X 21/2" X2 1/2" , 9" long. Much like central legs 1176 of frame telescopic cross-members
1004a-1004c, the lower sleeve portions 1362a-1362c, intermediate portions 1364a-1364c and
upper portions 1366a-1366¢ of the telescopic upright members 1360a-1360c¢ are provided with a
plurality of vertically aligned pairs of holes (not shown in FIG. 28), configured for receiving
therein fastener 1382a-1382d such as pins. By adjusting the position of the various portions of the
telescopic upright members 1360a-1360c and of the central legs 1176, and by positioning the
fasteners 1382a-1382d in the various pairs of holes (not shown in FIG. 28) the distance of the
longitudinal frame member 1320 relative to the telescopic cross-members 1004a-1004c¢ (and thus

the height of the telescopic cross-members 1004a-1004c¢ relative to the ground) can be adjusted.

[00106] Having described the various components of the moving device 1000, its assembly
will now be described. In one embodiment, the left and right wheel assemblies 1006a, 1006b, the
frame members 1002a, 1002b and the telescopic cross-members 1004a-1004c¢ are first provided.

In a first step, the left frame member 1002a is mounted to the left wheel assembly 1006a, by
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engaging the legs 1134a, 1134b of the left frame member 1002a into correspond upper portions
1266a, 1266b of the telescopic upright members 1260a, 1260b of the left wheel assembly 1006a.
At that point, the fasteners 1142,1143 (e.g. pins) are positioned in selected holes 1280a-1280e of
the telescopic upright members 1260a, 1260b and 1140a-1140c of the legs 1134a, 1134b to set the
frame member 1002a at a desired distance relative to the wheel assembly 1006a. Likewise, the
right frame member 1002b is mounted to the right wheel assembly 1006b, by engaging the legs
1134a, 1134b of the right frame member 1002b into correspond upper portions 1266a, 1266b of
the telescopic upright members 1260a, 1260b of the right wheel assembly 1006a. At that point, the
fasteners 1142, 1143 (e.g. pins) are positioned in selected holes 1280a-1280e of the telescopic
upright members 1260a, 1260b and 1140a-1140c of the legs 1134a, 1134b to set the frame member
1002b at a desired distance relative to the wheel assembly 1006b. Once the frame members 1002a,
1002b are assembled with their respective wheel assemblies, they can be roughly positioned on-
site, to pursue further assembly of the moving devices 1000 in the general area in which it is
intended to be used. At that point, the length of the telescopic cross-members 1004a-1004c can be
adjusted by sliding the left and right side tubes 1152, 1154 relative to their respective central
loading tubes 1150, and by positioning the fasteners 1172, 1174 in proper holes 1170a-1170h and
1196a-1196f, in order to reach the desired length.

[00107] The telescopic cross-members 1004a-1004¢ are then assembled to the frame
members 1002a,1002b, and to the left and right wheel assemblies 1006a, 1006b attached thereto.
To do so, the left ends 1184 of the left side tubes 1152 of the telescopic cross-members 1004a-
1004¢ are engaged in corresponding sleeves 1128a-1128c provided on the left frame member
1002a, and the fasteners 1132a-1132¢ are engaged in the holes 1130a-1130c defined in the sleeves
and 1196a of the left side tube 1152. In a similar manner, the right ends 1186 of the right side tubes
1154 of the telescopic cross-members 1004a-1004c are engaged in corresponding sleeves 1128a-
1128c¢ provided on the right frame member 1002b, and the fasteners 1132a-1132c are engaged in
the holes 1130a-1130c defined in the sleeves 1128a-1128c and 1196f of the right side tube 1154.
In some instances where the distance separating the left and right wheel assemblies 1006a, 1006b
is relatively small, and the telescopic cross-members 1004a-1004¢ are consequently relatively
short, the moving device 1000 may be in a state where it can be used, especially if the load to be
moved is relatively light. In other words, the moving device can be used without the central wheel

assembly 1008, which may result in opting for telescopic cross-members 1004a-1104¢ equipped
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with central loading tube 1151 rather than central loading tube 1150. In other instances, however,
where the distance spanning between the two wheel assemblies 1006a and 1006b is greater, and
the telescopic cross-members 1004a-1104¢ are expanded, it may be advantageous to provide
further support the center of the telescopic cross-members 1004a-1004c to reduce unwanted
bending thereof, especially if the load is relatively heavy. In such a case, the central wheel
assembly is moved under the central loading tubes 1150 of the cross-members 1004a-1004c¢, in
alignment with the central legs 1176 projecting downwardly. When the central wheel assembly
1008 is properly positioned, the telescopic upright members 1360a-1360c¢ of the central wheel
assembly 1008 can be set to engage the legs 1176 of the telescopic cross-members 1004a-1004c,
at which point the fasteners 1382a-1382d can be positioned in the appropriate holes for securing
the central wheel assembly 1008 to the cross-members 1004a-1004c, at which point the moving
device 1000 is ready to be used to transport building module 10. Once the moving device 1000 is
no longer needed, it can be disassembled in the opposite order. Although the assembly of the
moving device 1000 is described in accordance with one exemplary assembly method or sequence,
it will be understood that the various components of the moving device 1000 can be assembled in

a different order without departing from the scope of the embodiment.

[00108] In one embodiment, the device 1100 may comprise an additional beam or shaft (not
shown) operatively connected to the wheel assemblies 1006a, 1106b and or to one or multiple
cross-members 1004a-1004c¢ to allow an operator to pull, push and turn the device 100 and displace
the building module 10 supported thereon. In one embodiment, the wheel assemblies 1006a, 1006b
and the wheels 1242a, 1242b attached thereto are configured to stay parallel to frame members
1002a, 1002b and perpendicular to cross-members 1004a-1004c. Altematively, in other
embodiments, the wheel assemblies 1006a, 1006b or the wheels 1242a, 1242b attached thereto
may be configured to turn relative to the frame members 1002a, 1002b or relative to the cross-
members 1004a-1004b, to allow steering of the device 100. In one embodiment, the wheel
assemblies 1006a, 1006b or the wheels 1242a, 1242b may tum in response to input from an
operator. For example, the operator may turn a steering rod (not shown) to adjust the angle of the

wheels 1242a, 1242b relative to the frame members 1002a, 1002b for steering the device 100.

[00109] In one embodiment, when the clearance on the ground allows it, further cross-
members (not shown) can be used to link the side wheel assemblies 1006a, 1006b either directly

to one another (when no central wheel assembly 1008 is used) or to the central wheel assembly
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1008. More specifically, cross-members similar to cross-members 1004a-1004c, or shorter
versions thereof, can be positioned in sleeves 1244a-1244c of the left and right wheel assemblies
1006a, 1006b and sleeves 1344a-1344c¢ of the central wheel assembly 1008, and secured thereto
using fasteners such as pins or nuts and bolts, as described above in connection with cross-
members 1004a-1004c.

[00110] As it will be appreciated, the fact that the moving device 1000 can be assembled
and disassembled on site is particularly advantageous as it can be transported in a relatively small

vehicle or trailer.

[00111] With reference to FIGS. 31 to 33, the devices 100 and 1000 will now be described
with a view to their use during installation of a modular home. The devices 100 and 1000 and
being used in a similar manner to carry a building module (e.g. building module 10), only the
operation of device 100 will be described. It will, however, be understood that device 1000 is to

be used in a similar manner.

[00112] Device 100 is configured to receive a building module 10, preferably on cross-
members 110a-110c. As was noted above, the width of the device 100 can be adjusted on-site,
based on the width of the building module to be transported, by adjusting the length of the cross-
members 110a-110c, and thus the space between the left and right wheel assemblies 102a, 102b.
Preferably, the distance between the two opposing wheel assemblies 102a, 102b is adjusted to be
slightly larger than the width of the building module 10 so that the building module 10 is received
only on the cross-members 110a-110c. As such each set of wheel assemblies 102a, 102b is
configured to support the building module 10 at a width exceeding that of the building module 10,
so the wheel assemblies 102a-102b are not under the building module 10, but are outside of it. The
wheels 124a, 124b of the wheel assemblies 102a, 102b are therefore configured to “stick out” from
the sides of the building module 10.

[00113] With reference to FIGS. 31 to 33, per a method of installation being an
implementation of the present technology, the building module 10 is received on two separate
devices 100, a first device 100a, closer to a first end 20 of the building module 10, and second
device 100b, closer to a second end 21 of the building module 10. The telescopic leg assemblies
122a, 122b of the first and second devices 100a, 100b are adjusted to the desired height (which is
enough to clear the piles on which the building module 10 will be installed) and fastened together
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using fastener 131. As shown in FIG. 33, this building module has wheels 502a, 502b connected
to its frame, the wheels 502a, 502b having been used during transport of the building module 10
to the installation site. These wheels 502a, 502b are removed or lifted from the ground so that the
building module 10 is fully supported on the devices 100a, 100b (as shown in FIG. 33). Once the
home is placed in the correct location (e.g., over piles, or other type of foundation or fixture
method), the cross-members 110a-110c are unfastened from the frame members 105a, 105b and
pulled out of their respective slots 120a-120b. The building module 10 is then received on the piles
(or other fixtures, etc.) for attachment thereto. In the case of adjustable piles, such as those
disclosed in commonly assigned U.S. application serial. no. 15/814,907, the piles may be adjusted
to support the weight of the building module 10 before removing the cross-members 110a-110c,

then readjusting the piles to the desired height.

[00114] Referring now to FIGS. 34 to 41, there is provided another embodiment of the
present technology, a building module moving device 200 configured to receive a building module
thereon (e.g. building module 10). In the illustrated embodiment, the device 200 is hydraulically
powered and comprises a frame 202 mounted on a pair of track assemblies 204a, 204b, a turning
table assembly 206 mounted onto the frame 202 and comprising a pair of hydraulic actuators 208a,

208b, as well as a support beam assembly 210 supported on the turning table assembly 206.

[00115] With reference to FIG. 39, the frame 202 comprises a pair of cross-members 212a,
212b attached the track assemblies 204a, 204b, as well as a top plate 214 mounted onto the cross-
members 212a, 212b, between the two track assemblies 204a, 204b. As best shown in FIG. 37, the
track assemblies 204a, 204b are conventional track assemblies, each track assembly 204a, 204b
comprising a track adjuster 216, an idler 218 at one end of the track adjuster 216, a drive sprocket
220 at the opposed end of the track adjuster 216, and a track 222 mounted on the idler 218 and
sprocket 220, the track 222 being made of rubber or steel, as known in the art. To propel the device
200, the drive sprocket 220 of each track assembly
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204a, 204b is operatively coupled to a hydraulic motor (not shown), itself coupled to a

hydranlic source (not shown), as known n the art.

[00116] Mounted onto the top plate 214 of the frame 202 is the tuming table assembly

206. The tuming table assembly 206 comprises a slew 224 (best show in FIG. 35) onto which

5  is mounted a rotating disc 226, for rotation relative to the frame 202, about a vertical rotation
axis. In the illustrated embodiment, the two hydraulic actuators 208a, 208b are partially
received in holes 228a, 228b defined in the disc 226 of the turning table assembly 206, and

are configured to abut the top plate 214 of the frame 202 at their lower ends but also to rotate
along with the disc 226 when it is rotated (i.e. the lower end of the actuators 208a, 208b is not

10  fixedly attached to the top plate 214 of the frame), while their upper ends support the beam
assembly 210. As it will be appreciated, the hydraulic actuators 208a, 208b could be
positioned differently. For instance, they could be mounted directly on top of the disc 226, or

they could be mounted to the top plate 214 and support the slew 224, onto which is mounted

the disc 226, Further, while in the illustrated embodiment the turming table assembly 206

15 comprises two actuators 208a, 208b, it will be understood that there could be a different

number of actuators.

[00117] In the illustrated embodiment, the support beam assembly 210 comprises a
central loading tube 250 supported on the two hydraulic actuators 208a, 208b, two side tubes
252, 254 partially received n the central loading tube 250 and movable relative thereto, as
20  well as two support platforms 260a, 260b engaging the frame members of the module to be
transported (e.g. I-beams 500a and 500b of building module 10), as it will become apparent
below. More specifically, the side tubes 252, 254 are removably and telescopically received in
the central loading tube 250 so that by extending or retracting the side tubes 252, 254 into the
central loading tube 250, the overall length of the support beam assembly 210 may be
25  adjusted. The side tubes 252, 254 may be fastened to the central loading tube 250 using
fasteners 262a or 262b such as nuts and bolts or pins, inserted into selected holes 264a, 264b
of the side tubes 252, 254 and comresponding holes 266a, 266b of the central loading tube 250.

[00118] The two side tubes 252, 254 being mirror images of one another, only side tube
252 will be described. It will be appreciated that a similar description also applies to side tube
30 254, with proper adaptation. Side tube 252 has a first end 270 engageable in the central
loading tube 250, and a second, opposed end 272 configured for supporting a corresponding
platform 260a. Between the first end 270 and the second end 272 are a first tube portion 274
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(which is engageable in the central loading tube 250), a second tube portion 276 orthogonally and
downwardly secured to the first tube 274 portion 250, and a third tube portion 278 secured
orthogonally to an opposing end of the second tube portion 276, and extending outwardly from the
device 200. As best shown in FIG. 36, the first and third tube portions 274, 278 are horizontal,
while the second portion 276 extending therebetween is vertical. In an embodiment, the first,
second and third tube portions 274, 276, 278 are made of HSS square tubes welded together.
[00119] The third tube portion 278 of side tube 252 is configured for receiving platform
260a, while third tube portion 278 of side tube 254 receives platform 260b. The tube portions 278
and platforms 260a, 260b being identical, only tube portion 278 of side tube 252 and platform
206a will be described. It will, however be understood that a similar description also applies to
tube portion 278 of side tube 254 and platform 260b. In one embodiment, third tube portion 278
comprises a top surface 280, a bottom surface 282 and a hole 284 (best shown in FIG. 39)
extending between the top and bottom surfaces 280, 282. A nut 286 abuts the top surface 280 and
configured to removably receive a threaded rod 290 of the support platform 260a therein, as it will
become apparent below.

[00120] Turning now to FIGS. 40 and 41, the support platform 260a will be described. In
the illustrated embodiment, support platform 260a is configured to receive structural frame
members in the form of I-beams 500 supporting the building module 10, and it comprises a support
plate 292 extending generally horizontally and having a top face 294 and a bottom face 296, and
the threaded rod 290 extending downwardly and orthogonally from the bottom face 296.

[00121] The support platforms 260a also includes a plurality of elongated fastener openings
(in the illustrated embodiment, 4 elongated fastener openings 298a-298d) for receiving a
corresponding plurality of fasteners 300a-300c and securing members 302a-302c therein. As best
shown in FIGS. 38 and 39, fasteners 300a-300c along with securing members 302a-302c are
movable relative to the support plate 292 to engage the I-beam 500 of the building module 10 and
to removably secured it to the support platforms 260a. In one embodiment, the fasteners 300a-
300c are a bolts and nuts; in other embodiments other fastening methods are used, as would be
evident to the skilled addressee.

[00122] To mount the platform 260a to the third tube portion 278 of the side tube 252, the
threaded rod 290 is engaged in the nut 286 abutting the top surface 280, and then in the hole 284
by turning the nut 286 in a the appropriate direction. As it will be apparent, by turning the nut 286
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in one direction or in the opposed direction, it becomes possible to adjust the height of the platform
260a relative to the third tube portion 278. While in the present embodiment, the height of the
platforms 260a, 260 is adjusted by using nuts 286 engaging corresponding threaded rods 290, it
will be understood that other configuration achieving a similar result would be possible. For
instance, hydraulic actuators or jacks could be positioned between the third tube portion 278 and
the support plate 292. Further, the width of the device 200 can be adjusted by adjusting the length
of the support beam assembly 210 to the distance separating the I-beams 500 of a the building
module 10 such that each I-beam is received onto a corresponding support platforms 260a, 260
and can be secured thereon. While in the illustrated embodiment the side tubes 252, 254 are
designed to be manually moved relative to the central loading tube 250, hydraulic actuators could
be provided to facilitate such movement of the side tubes 252, 254 relative to the central loading
tube 250.

[00123] As it will be appreciated, when one wants to use the device 200 to transport or move
a building module such a building module 10, the support platforms 260a, 260b are lowered as
much as possible relative to the third tube portion 278, by turning the nut 286 in the appropriate
direction, and the fasteners 300a-300c and securing members 302a-302b are loosened in order to
me moved easily in the elongated openings 298a-298d at a later stage. Further, the width of the
beam assembly 210 is adjusted by moving the side tubes 252, 254 relative to the central loading
tube 250, such that the platforms 260a, 260b are in alignment with the pair of I-beams 500a, 500b
of the building module 10. As such, all of the components of the device 200 will be in alignment
with the space defined between the two I-beams (e.g. I-beams 500a, 500b), except for the platforms
260a, 260b and third tube portions 278 of the side tubes 252, 254 supporting them, which are in
vertical alignment with the I-beams 500a, 500b. At that point, the two hydraulic actuators 208a,
208b are lowered to the maximum (i.e. at a lower position), such that the overall height of the
device 200 is at its minimum, thus allowing maximum clearance between the underneath of the
building module 10 and the device 200. At that point, and to the extent that the clearance is
sufficient, the device 200 can be moved under the building module 10, by actuating the track
assemblies 204a, 204b, until the device 200 is properly positioned under the building module 10.
The platforms 260a, 260b can then be raised by turning the nut 286 in the appropriate direction,
until the top surfaces 294 of the plates 292 contact the corresponding I-beams 500a or 500b. Upon

reaching this step, the fasteners 300a-300c and securing members 302a-302¢ can be moved in the
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elongated slots 298a-298 until the securing members 302a-302c engage the I-beams 500a or 500b.
By securing the fasteners 300a-300c, the corresponding securing members 302a-302¢ of the
platform 260a or 260b engage the corresponding I-beam 500a or 500b, thus securing the each I-
beam 500a and 500b to the corresponding platform 260a, 260b.

[00124] By raising the hydraulic actuators 208a, 208b of the device 200 toward a raised
position, the support beam assembly 210 is consequently raised, which consequently lift the
building module 10 to be moved. The device 200 can therefore adjust both the height of a home
10 as well as its position on a plane along the ground. In one embodiment, the support platforms
260a, 260b are at a distance of 6 inches from the ground in the lowest height and extend up to 30
inches from the ground. In another embodiment, the support platforms 260a, 260b may be less
than 10 inches from the ground and extend up to 40 inches off the ground. As it will be appreciated,
in a state where the second and third tube portions 276, 278 of the side tubes 252, 254, and the
support platforms 260a, 260b mounted thereto are lower than the top of the track assemblies 204a,
204b, the beam assembly 210 may be orthogonal to the direction of travel of the track assemblies
204a, 204b. However, if the hydraulic actuators 208a, 208b lift the support beam assembly 210 to
a height whereby second and third tube portions 276, 278 of the side tubes 252, 254, and the
support platforms 260a, 260b mounted thereto are higher than the top of the track assemblies 204a,
204b, at a determined height, the rotating disc 226 of the turning table assembly 206, together with
the slew 224, allow the device 200 to move in any direction along the ground. This is due to the
fact that while a building module 10 loaded onto the support platforms 260a, 260b will maintain
the orientation of the support platforms 260a, 260b, the tuning table assembly 206 allow the frame
202 and the track assemblies 204a, 204b to rotate about a vertical rotation axis. As it will be
appreciated, by actuating differently the track assemblies 204a, 204b (e.g. at different speeds or in
different directions), the device 200 can be steered, thus allowing moving the building module 10
is the desired direction.

[00125] The devices 200 carrying the building module 10 can then be moved by actuating
the track assemblies 204a, 204b, until a proper location is reached, for instance when the I-beams
500a, 500b are in a vertical alignment with piles. The hydraulic actuators 208a, 208b are then
lowered toward the lower position until the I-beams 500a, 500b are supported by the piles or other
similar structures (not shown), and the fasteners 300a-300c and securing members 302a-302¢ of

the support platforms 260a, 260b are loosened to disengage from the I-beams 500a, S00b. The
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platforms 260a, 260 can then be lowered further relative to the I-beams 500a, 500b, by turning the
nuts 286 in the appropriate direction and/or by further lowering the hydraulic actuators 208a, 208b.
When the clearance between the device 200 and the building module 10 is sufficient, and the track
assemblies 204a, 204b of the moving device 200 can be actuated to remove the moving device 200
from underneath the building module 10.

[00126] In an embodiment, the device 200 is configured to be powered by an external
hydraulic power source (not shown). The external hydraulic power source provides power to a
hydraulic motor (not shown) installed on the device 200 and coupled to the sprockets 220 for
powering the track assemblies 204a, 204b, allowing the device 200 to move. In one embodiment,
the hydraulic motor is connected to the track assemblies 204a, 204b through a differential
transmission system and/or hydraulic motors, allowing each track assembly 204a, 204b to rotate
at a different speed, which this allows the device 200 to turn. In another embodiment, there are at
least two motors, each individually coupled to a single track assembly 204a or 204b for directly
controlling the speed of the track. Other control methods or variations thereof as known in the art
may also be employed. Alternatively, in another embodiment, the track assemblies 204a, 204b
may be replaced by another type of drive assembly, for instance a drive assembly comprising
wheels. The external hydraulic power (not shown) can also be coupled to the hydraulic actuators
208a, 208b, and/or to hydraulic actuators replacing the nuts 286 and threaded rods 290, between
the third portions 278 of the side tubes 252, 254 and the plates 292 of the support platforms 260a,
260b, as described above. As it will be appreciated, other types of external power sources are
possible without departing from the scope of the embodiments. For instance, the external hydraulic
power source could be replaced with an electric power source (to power electric motors and/or
actuators), a gasoline power source, a diesel power source and/or a combination thereof.

[00127] While the device 200 has been described in accordance with one embodiment, it
will be appreciated that modifications are possible without departing from the scope of the
embodiment. For instance, although in the embodiment described, two hydraulic jacks are
provided the number and position of hydraulic jacks could vary in other embodiment as would be

understood by the skilled addressee.
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[00128] Further, it will be understood that one could use a combnation of devices 100,
1000 and/or 200 to move a building,.
[00129] As it will be appreciated, a number of vanants are possible without departing

from the scope of the embodiments described. For instance, it would be understood that the
5  wvarious elements of the devices 100, 1000 and 200 can be connected or attached to one
another using a variety of methods and securing means, including bolts and nuts, pins, rivets
or any other fastener that the skilled addressee may find appropriate. Furthermore, the wheel
assemblies 102a, 102b of device 100 and 1006a, 1006b of device 1000 could be powered, for
mstance using hydraulic motors operatively couple to an extermal hydraulic power.
10  Altematively, other types of powers could be used. For instance, devices 100, 1000 and 200
could be powered using combustion engines or electric motors. Furthermore, while the
various tubes of devices 100, 1000 and 200 have been described in connection with mbes
having a generally square cross-section, it will be understood that other size and shape of
tubes can be used (e.g. cylindrical tubes), or other types of beams (e.g. [-beams, H-beams,
15 adjourncd beams) without departing from the scope of the embodiments. Also, while the
hydraulic actuators have been described to be in operatively coupled to extemal hydraulic
power, it will be understood that such hydraulic power is not limited to hydraulic power
generated by an engine or motor, but that it also includes manual hydraulic power, for

instance a hydraulic pump actuated by the physical power of an individual,

20 [00130] Modifications and improvements to the above-described implementations of
the present technology may become apparent to those skilled in the art. The foregoing
description 1s intended to be exemplary rather than hmiting. The scope of the present
technology is therefore intended to be limited solely by the scope of the appended claims.
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CLAIMS

1.

A device for moving a building module along a ground surface, the device comprising:

a frame mounted on a drive assembly for allowing the device to move along the
ground;

a lifting assembly mounted to the frame, the lifting assembly being operable to
move between a lower position and a raised position; and

a support beam assembly mounted to the lifiing assembly, the support beam
assembly being configured to engage the building module;

wherein, when the lifting assembly moves from the lower position to the raised
position, it urges the support beam assembly to move upwardly,

wherein, when the lifting assembly moves from the raised position to the lower
position, it urges the support beam assembly to move downwardly, and

wherein the support beam assembly comprises a central loading portion
mounted to the lift assembly and a side portion, the side portion being movable between
a retracted position and an extended position fo adjust a length of the support beam

assembly.

The device according to claim 1, wherein the drive assembly comprises a first track
assembly located on a first side of the frame and a second track assembly located on a

second side of the frame.

The device according to claim 1 or 2, wherein the lifting assembly comprises an

actuator or first and second hydraulic actuators.

The device according to any one of claims 1 to 3, comprising a tuming table assembly
mounted between the frame and the support beam assembly, the tuming table assembly
being configured to turn the support beam assembly relative to the frame about a

vertical axis.

The device according to claim 4, wherein the turning table assembly allows the support
beam assembly to tumn relative to the frame when the support beam assembly is

positioned at a determined height.
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The device according to any one of claims 1 to 5, wherein the side portion is a first side
portion and wherein the support beam assembly comprises a second side portion that is
movable between a retracted position and an extended position to adjust the length of

the support beam assembly.

The device according to claim 6, wherein the support beam assembly comprises a first
support platform mounted at a distal end of the first side portion and a second support
platform mounted at a distal end of the second side portion, the first and second support
platforms being configured to engage respective first and second portions of the
building module.

The device according to claim 6 or 7, wherein the central loading portion is a central
loading tube, wherein the first side portion is a first side tube partially received in the
central loading tube, wherein the second side portion is a second side tube partially
received in the central loading tube, and wherein the first and second side tubes are
movably received in the central loading tube between first and second extended
positions and first and second retracted positions to adjust the length of the support

beam assembly.

The device according to claim 8, wherein the first and second side tubes are removably

and telescopically received in the central loading tube.

The device according to claim 8 or 9, wherein the first side tube comprises a plurality
of holes, wherein the second side tube comprises a plurality of holes, and wherein the
central loading tube comprises first and second holes at first and second distal ends

thereof.

The device according to claim 10, comprising a first fastener mounted in one of the
plurality of holes and in the first hole and a second fastener mounted in one of the
plurality of holes and in the second hole to fasten the first and second side tubes to the

central loading tube.

The device according to claim 7, wherein the central loading portion is a central loading

tube, wherein the first side portion is a first side tube partially received in the central

Date Recue/Date Received 2023-04-27



10

15

20

13.

14.

15.

32

loading tube, wherein the second side portion is a second side tube partially received in
the central loading tube, wherein the first side tube comprises a third side tube extending
outwardly from its distal end, and wherein the second side tube comprises a fourth side
tube extending outwardly from its distal end, the third and fourth side tubes being
located below the central loading tube and the first and second side tubes.

The device according to claim 12, wherein the third and fourth side tubes comprises
respective holes for mounting the first and second support platforms to the third and

fourth side tubes.

The device according to claim 7, wherein one of the first and support platforms
comprises a first elongated opening extending from a first side end thereof and a second

elongated opening extending from a second side end thereof.

The device according to claim 14, comprising a first securing member with a first hole,
a second securing member with a second hole, a first fastener, and a second fastener,
wherein the first fastener is mounted in the first hole of the first securing member and
in the first elongated opening, wherein the second fastener is mounted in the second
hole of the second securing member and in the second elongated opening, wherein the
first and second fasteners and the first and second elongated openings allow transversal
adjustment of the first and second securing members member relative to the building
module and relative to the one of the first and support platforms, and wherein the first
and second fasteners and the first and second securing members prevent movement of

the building module relative to the one of the first and support platforms.

Date Recue/Date Received 2023-04-27



o
o
—

FIG.1



WO 2021/070087 PCT/IB2020/059425

2/35

110¢

124a

FIG.2

124b

100

CA 03154013 2022-4-7



WO 2021/070087 PCT/IB2020/059425

3/35
)
R
—
Pl
(o]
o Y %
™ o MY
\
T
Q
v
(e ) ~—
© fﬂ\f{ LI
«w
»
ad
N ©
LL
O
= ¥
—
j -g
Q
1(®) w0 E‘_\I
- A ) -
— — ap] ap)
T h

102a

112

CA 03154013 2022-4-7



CA 03154013 2022-4-7

WO 2021/070087

1002a

4/35

PCT/IB2020/059425

FIG.4



WO 2021/070087 PCT/IB2020/059425

5/35

1002b

FIG.5

CA 03154013 2022-4-7



WO 2021/070087 PCT/IB2020/059425

1002b

/1 004c

FIG.6

1002a

10(()

CA 03154013 2022-4-7



PCT/IB2020/059425

e

7135

t

WO 2021/070087

u
S

000}

CA 03154013 2022-4-7



WO 2021/070087 PCT/IB2020/059425

8/35

1000

FIG.8

CA 03154013 2022-4-7



PCT/IB2020/059425

WO 2021/070087

9/35

ec00!l

CA 03154013 2022-4-7



PCT/IB2020/059425

WO 2021/070087

10/35

01Ol

gL Octh pLLL
mmoor/ / / EvELE avell pmoo—/ \
S B \\ \ !
\ 9z1l
2Ll el \\ \\
agzLL 98¢t}

egclLl

ECO00L

CA 03154013 2022-4-7



PCT/IB2020/059425

11/35

LEOI

gELL
evELL arell
N \
aclLlL ¢oll
wrrri// \ 9cll

\\\ \\\ prFF\\\\ owmvrx\\ 11//

EGCLL aLLL vELE

WO 2021/070087

ec00t

CA 03154013 2022-4-7



WO 2021/070087 PCT/IB2020/059425

12/35
1002a
1122 1116
\\ 1124
1130a i
o 1120
1128a—"  JONLy11g
1136 /|
11400_’/// -———1134a
1140b O

1140a—f’//
\-1138

FIG.12

CA 03154013 2022-4-7



PCT/IB2020/059425

WO 2021/070087

13/35

1439 E

0841 ..

0911 POk oLl azeL 8GL1
/ l 8LLL 9c8t \
@] \l @] o) O O O O O

[
89} Nm.:K /
0SkL
eHold
8GkL

8@0 E:/. E:/%
N T i W (e

-t Bospy 0L S0LLL  pozpp 90ZbE GOLHE EOLLL

/

oSt

CA 03154013 2022-4-7



PCT/IB2020/059425

WO 2021/070087

14/35

0911

919l

9L —| | —¥OLI

991
2911 89LL

0SL1

oL soLL g1'old

./

8SLl

~ O

0%l

CA 03154013 2022-4-7



PCT/IB2020/059425

WO 2021/070087

15/35

810l

98L1

omrrl//
O \\ 0O O QO O O l/
p6lLL mm:\ Vel
2stl
vBLL AN E!
_8: 8@: D96LL 8\@: Q@MZ 961 |
NS d < & <\
\1/\ / /
mwrv\\\\ pelLL

98l 1

CA 03154013 2022-4-7



PCT/IB2020/059425

WO 2021/070087

16/35

9811

PELL 88L1|
N\

_— 6k
..\..
26k
8:\ /
2 H
61Ol

Nmrr\\\

12138

413"

CA 03154013 2022-4-7



WO 2021/070087 PCT/IB2020/059425

17/35
<P
O
L)
o o
° o]
o (o]
— Q|
o N
O O
TH TH
Q Q
© Q
© O
5—" | 2—" |
T ~1

CA 03154013 2022-4-7



CA 03154013 2022-4-7

WO 2021/070087

1242a

1006a

18/35
s ®©
o OJ
&

PCT/IB2020/059425

1244c

1246¢

FIG.23



PCT/IB2020/059425

WO 2021/070087

19/35

1294

cccl
9¢cl

eOvcl

ezl —"
epgel

qorel

CA 03154013 2022-4-7



PCT/IB2020/059425

20/35

1

€900}

WO 2021/070087

CA 03154013 2022-4-7



WO 2021/070087 PCT/IB2020/059425

21/35

- ©

S @ o o oY
S S NG
~ J TH




CA 03154013 2022-4-7

WO 2021/070087

1342a

1008

22/35

PCT/IB2020/059425

1342h

FIG.27



PCT/IB2020/059425

WO 2021/070087

23/35

8001

CA 03154013 2022-4-7



PCT/IB2020/059425

WO 2021/070087

%

N

24/35

800}

CA 03154013 2022-4-7



PCT/IB2020/059425

WO 2021/070087

25/35

1008

1326

1342e

FIG.30

CA 03154013 2022-4-7



PCT/IB2020/059425

WO 2021/070087

26/35

CA 03154013 2022-4-7



CA 03154013 2022-4-7

WO 2021/070087

\
\

N

/

/

PCT/IB2020/059425

27/35

/

/

<

502a ~ . 502b

100a /

FIG.33



28/35

PCT/IB2020/059425

FIG.34



29/35

Date Regue/Date Received 2023-04-27



WO 2021/070087 PCT/IB2020/059425

FIG.36

[Pamrem Tmml m e Wam el am W e A A s
;
; R

CA 03154013 2022-4-7



WO 2021/070087 PCT/IB2020/059425

31/35
QN
(Y|
N ©
—
a)XJie ol
(o] el
N a8
& ©
0 <t
= o
] d
o ® ) ‘/
Q0 ® °
(431 N ) 2 Ja
o
o) ® 0 N~
N-\% -~ > m-
5 |
L Ql
I § o o
0 o 9 N LI—
ive] 5) 0
N 9
E D) )
d ) 0
) ‘lnao W
® ® &
&
0 @ 8
ey W

200

CA 03154013 2022-4-7



PCT/IB2020/059425

WO 2021/070087

32/35

w]
o
©
N

-- --
— —- -—

8€'VId

00¢

CA 03154013 2022-4-7



WO 2021/070087 PCT/IB2020/059425

200

CA 03154013 2022-4-7

FIG.39



WO 2021/070087 PCT/IB2020/059425

34/35

298d
298¢

CA 03154013 2022-4-7



WO 2021/070087 PCT/IB2020/059425

35/35

302c
302a
300¢ 300a g0

CA 03154013 2022-4-7






	Page 1 - COVER_PAGE
	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 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - DESCRIPTION
	Page 24 - DESCRIPTION
	Page 25 - DESCRIPTION
	Page 26 - DESCRIPTION
	Page 27 - DESCRIPTION
	Page 28 - DESCRIPTION
	Page 29 - DESCRIPTION
	Page 30 - DESCRIPTION
	Page 31 - DESCRIPTION
	Page 32 - CLAIMS
	Page 33 - CLAIMS
	Page 34 - CLAIMS
	Page 35 - DRAWINGS
	Page 36 - DRAWINGS
	Page 37 - DRAWINGS
	Page 38 - DRAWINGS
	Page 39 - DRAWINGS
	Page 40 - DRAWINGS
	Page 41 - DRAWINGS
	Page 42 - DRAWINGS
	Page 43 - DRAWINGS
	Page 44 - DRAWINGS
	Page 45 - DRAWINGS
	Page 46 - DRAWINGS
	Page 47 - DRAWINGS
	Page 48 - DRAWINGS
	Page 49 - DRAWINGS
	Page 50 - DRAWINGS
	Page 51 - DRAWINGS
	Page 52 - DRAWINGS
	Page 53 - DRAWINGS
	Page 54 - DRAWINGS
	Page 55 - DRAWINGS
	Page 56 - DRAWINGS
	Page 57 - DRAWINGS
	Page 58 - DRAWINGS
	Page 59 - DRAWINGS
	Page 60 - DRAWINGS
	Page 61 - DRAWINGS
	Page 62 - DRAWINGS
	Page 63 - DRAWINGS
	Page 64 - DRAWINGS
	Page 65 - DRAWINGS
	Page 66 - DRAWINGS
	Page 67 - DRAWINGS
	Page 68 - DRAWINGS
	Page 69 - DRAWINGS
	Page 70 - REPRESENTATIVE_DRAWING

