wO 2013/149106 A2 |11 0FV 000 O O A A O A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2013/149106 A2

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

3 October 2013 (03.10.2013) WIPOIPCT
International Patent Classification: (81)
B62D 21/14 (2006.01)
International Application Number:

PCT/US2013/034530

International Filing Date:
29 March 2013 (29.03.2013)

Filing Language: English
Publication Language: English
Priority Data:

61/617,844 30 March 2012 (30.03.2012) US

Applicant: POLARIS INDUSTRIES INC. [US/US];
2100 Highway 55, Medina, MN 55340 (US).

Inventors: NOVOTNY, Shane, A.; 10935 Sailor Way,
Woodbury, MN 55129 (US). MORISCH, Bradley, R.;
13999 274th Court, Lindstrom, MN 55045 (US). GROSS,
Brian, J.; 56282 350 Street, Warroad, MN 56763 (US).
LEONARD, Jed, P.; 445 Kenmar Circle, Minnetonka,
MN 55340 (US).

Agent: VAN DALEN, Jessica, L.; Facgre Baker Daniels
LLP, 300 North Meridian Street, Suite 2700, Indianapolis,
IN 46204 (US).

(84)

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
IM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

without international search report and to be republished
upon receipt of that report (Rule 48.2(g))

(34

Title: FOLDING CAB FRAME

(57) Abstract: An illustrative embodiment of the present disclosure includes a vehicle (10) comprising a plurality of ground enga-
ging members (12, 14), a chassis (30) supported by the plurality of ground engaging members, and an engine (274) supported by the
chassis. The engine is configured to provide power to at least one of the plurality of ground engaging members. The vehicle further
comprises a seating area (150) supported by the chassis. The seating area includes at least an operator seat (152) and a passenger seat
(158) in a side-by-side arrangement. The vehicle further comprises a plurality of longitudinal members (62) positionable above the
seating area and a coupling device (130) coupled to at least one of the longitudinal members. The coupling device has an adjustment
member (144) to vary a force of the coupling device.
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FOLDING CAB FRAME

BACKGROUND OF THE DISCLOSURE

[0001] The present disclosure relates to vehicles, and more particularly to side-by-
side utility and all-terrain vehicles.

[0002] Generally, all-terrain vehicles (“ATVs”) and utility vehicles (“UVs”) are used
to carry one or more passengers over a variety of terrain. More particularly, some ATVs and
UVs may include side-by-side seating, in which a passenger may be seated next to the driver
at the front of the vehicle. Side-by-side vehicles also may include a rear seating area to
accommodate additional passengers in the vehicle. A roll cage may be provided over the
seating of the vehicle. Additionally, ATVs and UVs may provide a cargo area in the front

and/or the rear of the vehicle in order to carry cargo.

SUMMARY OF THE DISCLOSURE

[0003] An illustrative embodiment of the present disclosure includes a vehicle
comprising a plurality of ground engaging members; a chassis supported by the plurality of
ground engaging members; and an engine supported by the chassis. The engine is configured
to provide power to at least one of the plurality of ground engaging members. The vehicle
further comprises a seating area supported by the chassis. The seating area includes at least
an operator seat and a passenger seat in a side-by-side arrangement. The vehicle further
comprises a plurality of longitudinal members positionable above the seating area; and a
coupling device coupled to at least one of the longitudinal members. The coupling device has
an adjustment member to vary a force of the coupling device.

[0004] Another illustrative embodiment of the present disclosure includes a vehicle
comprising a plurality of ground engaging members; a frame supported by the plurality of
ground engaging members; a hood supported by the frame; and an engine supported by the
frame. The engine is configured to provide power to at least one of the plurality of ground
engaging members. The vehicle further includes a seating area supported by the ground
engaging members, and a cargo area rearward of the seating area. Additionally, the vehicle
comprises a roll cage positionable above the seating area. The roll cage is configured to
rotate between a first position and a second position. The first position includes the roll cage

positioned above the seating area. The second position includes the roll cage pivoted in a
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forward direction and supported on the hood. The roll cage is spaced apart from the cargo
area when in the second position.

[0005] A further illustrative embodiment of the present disclosure includes a vehicle
comprising a plurality of ground engaging members; a frame supported by the plurality of
ground engaging members; and an engine supported by the frame. The engine is configured
to provide power to at least one of the plurality of ground engaging members. The vehicle of
the present disclosure further comprises a seating area supported by the ground engaging
members. The seating area includes at least an operator seat, a front passenger seat, and at
least one rear passenger seat positioned rearward of the operator seat and the front passenger
seat. The frame includes a first movable portion positioned above the operator seat and the
front passenger seat, and a second movable portion positioned above the at least one rear
passenger seat. The second movable portion is coupled to the first movable portion such that
the first and second movable portions are configured to move together.

[0006] Yet another illustrative embodiment of the present disclosure includes a
vehicle comprising a plurality of front ground engaging members; a plurality of rear ground
engaging members positioned rearward of the front ground engaging members; and a frame
supported by the plurality of ground engaging members. The frame extends in a longitudinal
direction of the vehicle and includes a front portion supported by the front ground engaging
members, a rear portion supported by the rear ground engaging members, and an intermediate
portion rearward of the front portion and forward of the rear portion. The vehicle further
comprises an engine supported by the frame and configured to provide power to at least one
of the plurality of ground engaging members. Additionally, the vehicle comprises a seating
area supported by the ground engaging members and a plurality of longitudinal members
positionable above the seating area. The plurality of longitudinal members are configured to
move between a raised positioned and a lowered position. The raised position includes the
longitudinal members positioned above the seating area, and the lowered position includes
the longitudinal members positioned forward of the seating area. Each of the longitudinal
members include a pivot device spaced apart from adjacent pivot devices.

[0007] Another illustrative embodiment of the present disclosure includes a vehicle
comprising a plurality of ground engaging members; a frame supported by the plurality of
ground engaging members; and an engine supported by the frame and configured to provide
power to at least one of the plurality of ground engaging members. Additionally, the vehicle
comprises a seating area supported by the ground engaging members which includes an
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operator seat and a passenger seat laterally adjacent the operator seat. The vehicle further
comprises a grab bar coupled to the frame and forward of the passenger seat. The grab bar is
configured to move in a first range of motion and a second range of motion. The first range
of motion is movement in a generally forward and rearward direction and the second range of
motion is movement in a generally upward and downward direction.

[0008] Additional features and advantages of the present invention will become
apparent to those skilled in the art upon consideration of the following detailed description of
the illustrative embodiment exemplifying the best mode of carrying out the invention as

presently perceived.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The foregoing aspects and many of the intended advantages of this invention
will become more readily appreciated as the same becomes better understood by reference to

the following detailed description when taken in conjunction with the accompanying

drawings.

[0010] Fig. 1 is a front perspective view of an illustrative vehicle of the present
disclosure;

[0011] Fig. 2 is a rear perspective view of the vehicle of Fig. 1;

[0012] Fig. 3 is a side elevational view of the vehicle of Fig. 1;

[0013] Fig. 4 is a front perspective view of an illustrative roll cage and frame of the

vehicle of the present disclosure;

[0014] Fig. 5 is an exploded view of an illustrative coupling device;

[0015] Fig. 6A is a rear perspective view of the coupling device of Fig. 5 in a closed
position;

[0016] Fig. 6B is a further rear perspective view of the coupling device including a

handle rotated upwardly;
[0017] Fig. 6C is a rear perspective view of the coupling device with the handle

extending rearwardly;

[0018] Fig. 6D is a further rear perspective view of the coupling device in an open
position;

[0019] Fig. 7 is a cross-sectional view of the coupling device of Fig. 5;

[0020] Fig. 8A is a front perspective view of a pivot device of the present disclosure;
[0021] Fig. 8B is an exploded view of the pivot device of Fig. 8A;

_3-
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[0022] Fig. 9 is a cross-sectional view of the pivot device, taken along line 9-9 of Fig.
8A;

[0023] Fig. 10 is a side perspective view of a grab handle of the present disclosure;
[0024] Fig. 11 is an exploded view of the grab handle of Fig. 10;

[0025] Fig. 12 is a cross-sectional view of the grab handle of Fig. 10, taken along line

12-12 of Fig. 10;

[0026] Fig. 13 is a side perspective view of a running board assembly of the present
disclosure;

[0027] Fig. 14 is a bottom perspective view of the running board assembly of Fig. 13;
[0028] Fig. 15 is an exploded view of the running board assembly;

[0029] Fig. 16 is front perspective view of a cargo area of the present disclosure;
[0030] Fig. 17 is an exploded view of the cargo area of Fig. 16;

[0031] Fig. 18 is a top elevational view of the cargo area;

[0032] Fig. 19 is an exploded view of a support plate of the cargo area of Fig. 16;
[0033] Fig. 20 is a rear perspective view of the cargo arca;

[0034] Fig. 21 is a bottom elevational view of the cargo area, including an engine

assembly, a continuously variable transmission assembly, and an air intake system of the
present disclosure;

[0035] Fig. 22A is a front perspective view of an alternative embodiment of the cargo
area of Fig. 16;

[0036] Fig. 22B is a top elevational view of the cargo area of Fig. 22A;

[0037] Fig. 23 is a rear perspective view of the roll cage of the present disclosure,
when the roll cage is uncoupled from the frame;

[0038] Fig. 24 is a side view of the vehicle of the present disclosure, disclosing
illustrative steps of folding the roll cage;

[0039] Fig. 25 is a front perspective view of an alternative embodiment vehicle of the

present disclosure;

[0040] Fig. 26 is a rear perspective view of the vehicle of Fig. 25;

[0041] Fig. 27 is a side elevational view of the vehicle of Fig. 25;

[0042] Fig. 28 is a front perspective view of a roll cage and frame of the vehicle of
Fig. 25;

[0043] Fig. 29 is an exploded view of a running board assembly of the vehicle of Fig.
25;

_4-
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[0044] Fig. 30 is a rear perspective view of the roll cage of Fig. 25;

[0045] Fig. 31 is a side view of the vehicle of Fig. 25, disclosing illustrative steps of
folding the roll cage;

[0046] Fig. 32 is a front perspective view of an alternative embodiment vehicle of the

present disclosure;

[0047] Fig. 33 is a rear perspective view of the vehicle of Fig. 32;

[0048] Fig. 34 is an exploded view of a front portion of a frame assembly and a front
bumper of the vehicle of Fig. 32;

[0049] Fig. 35 is an exploded view of a rear portion of the frame assembly and a rear

bumper of the vehicle of Fig. 33;

[0050] Fig. 36 is a front perspective view of a cargo area of the vehicle of Fig. 32;
[0051] Fig. 37 is a top view of the cargo area of Fig. 36; and

[0052] Fig. 38 is a front perspective view of a bolster bar of the vehicle of Fig. 32.
[0053] Corresponding reference characters indicate corresponding parts throughout

the several views. Although the drawings represent embodiments of various features and
components according to the present disclosure, the drawings are not necessarily to scale and
certain features may be exaggerated in order to better illustrate and explain the present
disclosure. The exemplifications set out herein illustrate embodiments of the invention, and
such exemplifications are not to be construed as limiting the scope of the invention in any

manner.

DETAILED DESCRIPTION OF THE DRAWINGS

[0054] The embodiments disclosed below are not intended to be exhaustive or to limit
the invention to the precise forms disclosed in the following detailed description. Rather, the
embodiments are chosen and described so that others skilled in the art may utilize their
teachings. While the present disclosure is primarily directed to a utility vehicle, it should be
understood that the features disclosed herein may have application to other types of vehicles
such as all-terrain vehicles, motorcycles, watercraft, snowmobiles, and golf carts.

[0055] Referring to Figs. 1-3, an illustrative embodiment of a vehicle 10 is shown,
and includes ground engaging members, a drivetrain assembly 16, a frame 20, a body or
chassis 30, a front suspension assembly 80, a rear suspension assembly 85, and a cargo area

100. Vehicle 10 may be referred to as a utility vehicle (“UV™), an all-terrain vehicle
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(“ATV?), or a side-by-side vehicle (“SxS”) and is configured for travel over various terrains
or surfaces. More particularly, vehicle 10 may be configured for military applications.

[0056] Vehicle 10 includes a plurality of ground engaging members, illustratively a
set of front wheels 12 and a set of rear wheels 14. In one embodiment, one or more wheels
12, 14 may be replaced with tracks, such as the PROSPECTOR II tracks available from
Polaris Industries, Inc. located at 2100 Highway 55 in Medina, Minn. 55340.

[0057] Drivetrain assembly 16 is operably supported on frame 20 and is drivingly
connected to one or more of wheels 12, 14. As shown in Fig. 21, drivetrain assembly 16 may
include an engine 274, a transmission, for example a continuously variable transmission
(“CVT?) 272, front and rear differentials (not shown), and a drive shaft (not shown). Engine
274 may be a fuel-burning internal combustion engine, however, any engine assembly may
be contemplated, such as hybrid, fuel cell, or electric.

[0058] Front suspension assembly 80 may be coupled to chassis 30 and front wheels
12. As shown in Figs. 1 and 3, front suspension assembly 80 includes a shock 82 coupled to
each front wheel 12 and a front axle arrangement which may include a front control arm
assembly 84. Similarly, rear suspension assembly 85 may be coupled to chassis 30 and rear
wheels 14. Tllustratively, rear suspension assembly 85 includes a shock 86 coupled to each
rear wheel 14 and a rear axle arrangement 88. Additional details of drivetrain assembly 16
and front suspension assembly 80 may be described in U.S. Patent No. 7,819,220, filed July
28, 2006, titled "SIDE-BY-SIDE ATV", Docket No. PLR-06-1688.01P, and U.S. Patent
Application Publication No. 2008/0023240, filed July 28, 2006, titled “SIDE-BY-SIDE
ATV.,” Docket No. PLR-06-1688.02P; and additional details of rear suspension assembly 85
are described in U.S. Patent Application Publication No. 2012/0031693, filed August 3, 2010,
titled “SIDE-BY-SIDE ATV,” Docket No. PLR-06-24357.02P, the disclosures of which are
expressly incorporated by reference herein.

[0059] Chassis 30 may include a hood 32, front fenders 34, a dashboard assembly 36,
side boards 38, a front floorboard 40, a rear floorboard 42, foot plates 43, and cargo area 100.
Additional accessories, such as a bumper or front brush guard 44, may be included on chassis
30. Chassis 30 may conceal certain components of vehicle 10, for example hood 32 and front
fenders 34 may conceal a front differential and other portions of front suspension assembly
80. Additionally, portions of chassis 30, such as hood 32 and cargo area 100, may include

attachment members (e.g., hooks and latches) for securing accessories to vehicle 10, as is
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further detailed herein. Chassis 30 illustratively extends in a longitudinal direction of vehicle
10.

[0060] Referring to Figs. 1-3, vehicle 10 includes a seating area 150 supported by
chassis 30 and frame 20, and which includes seating for at least an operator and a passenger.
MMustratively, one embodiment of vehicle 10 includes four seats, including an operator seat
152, a front passenger seat 158, and two rear passenger seats 164. More particularly,
operator secat 152 and front passenger seat 158 are in a side-by-side arrangement, and rear
passengers seats 164 also are in a side-by-side arrangement. Rear passenger seats 164 are
positioned behind operator seat 152 and front passenger seat 158 and may be elevated relative
to seats 152, 158. Operator seat 152 includes a seat bottom 154, illustratively a bucket seat,
and a seat back 156. Similarly, front passenger seat 158 includes a seat bottom 160,
illustratively a bucket seat, and a seat back 162. Likewise, each rear passenger seat 164
includes a seat bottom 166, illustratively a bucket seat, and a seat back 168.

[0061] Vehicle 10 further includes frame 20 supported by wheels 12, 14. In
particular, frame 20 includes a front frame portion 22, a rear frame portion 24, and an
intermediate frame portion 26. Vehicle 10 also comprises an overhead frame portion,
illustratively, a roll cage 50. Roll cage 50 is coupled to frame 20 and cooperates with seating
arca 150 to define a cab 18 of vehicle 10, as is further detailed herein.

[0062] Referring to Fig. 3, front frame portion 22 illustratively includes a front frame
member 46 positioned forward of seating area 150. Front frame member 46 may be coupled
to chassis 30 and/or to other components of frame 20, for example frame rails 28 (Figs. 13-
15). As shown in Fig. 4, illustrative front frame member 46 is a four-bar member having a
substantially rectangular shape; however, other configurations of front frame member 46 are
possible, for example front frame member 46 may be generally U-shaped. Front frame
member 46 may support a windshield (not shown). Illustrative front frame member 46 is
comprised of multiple frame components coupled together through conventional fastening
means (e.g., welds, bolts, screws, rivets, or adhesive), as further detailed herein.

[0063] As shown in Figs. 1-4, rear frame portion 24 illustratively includes a rear
frame member 48. Rear frame member 48 may be removably coupled to cargo area 100, as
is detailed herein. Rear frame member 48 is rearward of seating area 150 and, more
particularly, is rearward of rear passenger seats 164. Exemplary rear frame member 48

extends generally horizontally and may be substantially perpendicular to the longitudinal
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direction of vehicle 10. Alternative embodiments of rear frame portion 24 may include
additional frame members.

[0064] Referring to Figs. 1-4, intermediate frame portion 26 illustratively includes an
intermediate frame member 49 spaced apart from front frame member 46 and rear frame
member 48. Intermediate frame member 49 illustratively extends above and is laterally
outward from operator seat 152 and front passenger seat 158. Intermediate frame member 49
may be coupled to frame 20 and/or chassis 30, and in particular side boards 38, with
conventional fasteners, such as bolts, welds, rivets, or adhesive. As is further detailed herein,
intermediate frame member 49 may be comprised of multiple frame components coupled
together.

[0065] Additionally, intermediate frame portion 26 may support bolster members 52,
54, 56. As shown in Figs. 1-3, illustrative bolster members 52 are forward of bolster
members 53, 54. More particularly, bolster members 52 assist in retaining the operator and a
front passenger in seats 152, 158, respectively. Additionally, bolster members 54 assist in
retaining rear passengers in seats 164. Rear passengers also may use bolster member 53 for
additional support. Bolster member 53 is rearward of seats 152, 158, and forward of seats
164, and is coupled to opposing sides of intermediate frame member 49. TIllustratively,
bolster member 53 is a grab bar for rear passengers.

[0066] Referring to Figs. 3 and 4, roll cage 50 includes a forward section 58 and a
rearward section 60. Roll cage 50 is positioned above seating area 150 and, therefore, above
the operator and passengers. Forward section 58 illustratively includes a plurality of
longitudinal frame members 62 and cross members 64. More particularly, cross members 64
may be substantially perpendicular to longitudinal frame members 62 and conventionally
coupled thereto, for example, through welding, bolts, rivets, and/or adhesive. Illustratively,
forward section 58 of roll cage 50 includes two longitudinal frame members 62A, 62B and
three cross members 64A, 64B, 64C, however, forward section 58 may not be limited to this
arrangement. One end of longitudinal frame members 62A, 62B may be coupled to front
frame member 46 at pivot points 66A, 66B, respectively. Additionally, an opposing end of
longitudinal frame members 62A, 62B may be removably coupled to intermediate frame
member 49 with coupling devices 130, as is further detailed herein.

[0067] Referring to Fig. 4, rearward section 60 includes a plurality of longitudinal
frame members 68 and cross members 70. Exemplary cross members 70 are substantially

perpendicular to longitudinal frame members 68 and may be conventionally coupled thereto
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with fasteners, such as welds, rivets, bolts, and/or adhesive. Illustratively, rearward section
60 of roll cage 50 includes two longitudinal frame members 68A, 68B and three cross
members 70A, 70B, 70C, however, rearward section 60 may not be limited to this
arrangement. One end of longitudinal frame members 68A, 68B may be coupled to cross
member 64C of forward section 58 at pivot points 72A, 72B, respectively. Additionally, an
opposing end of longitudinal frame members 68A, 68B may be removably coupled to rear
frame member 48 with coupling devices 130, as is further detailed herein.

[0068] Roll cage 50 further includes a plurality of coupling devices 130 and a
plurality of pivot devices 132. In particular, one end of each longitudinal frame member
62A, 62B, 68A, 68B includes one coupling device 130 and the opposing end includes one
pivot device 132. Referring to Figs. 5-7, illustrative coupling devices 130 are tooless, quick-
release clamps that may be operated by hand. Coupling devices 130 include an upper clamp
portion 134, a lower clamp portion 136, a fastener 138, a cam surface 140, a handle 142, an
adjustment mechanism 144, a locking pin 146, and a fastener 148. Upper clamp portion 134
and lower clamp portion 136 each include a semi-circular recess 135 and 137, respectively.
When coupling device 130 is in a closed position (i.e., upper and lower clamp portions 134,
136 are brought together), recesses 135, 137 define an aperture 149 (Fig. 6A) to receive
intermediate frame member 49 and/or rear frame member 48, as shown in Fig. 4.

[0069] Referring to Figs. 5-7, upper and lower clamp portions 134, 136 are pivotably
coupled together with fastener 138, illustratively a shoulder bolt. Upper clamp portion 134 is
fixedly coupled to roll cage 50, in particular to one end of each longitudinal frame member
62A, 62B, 68A, 68B with welds, bolts, adhesive, rivets, or other fasteners (Fig. 4).
Conversely, lower clamp portion 136 is configured to pivot or rotate in clockwise and
counterclockwise directions relative to upper clamp portion 134. As such, lower clamp
portion 136 is freely pivotable about fastener 138 between an open position and a closed
position.

[0070] Cam surface 140 extends from upper clamp portion 134. Handle 142 may
rotate relative to cam surface 140 in order to close and open coupling device 130. In
particular, handle 142 rotates in an over-cam manner (i.e., above cam surface 140) in order to
adjust the clamp force, as is further detailed herein. Handle 142 illustratively includes a first
side 142A and a second side 142B coupled together with a fastener 148. Fastener 148 is
received within apertures 143A, 143B of first and second sides 142A, 142B, respectively.

More particularly, as shown in Fig. 7, fastener 148 may be a socket end cap screw that is
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threaded at one end 148b and unthreaded (e.g., smooth) at the other end 148a. As such,
aperture 143 A may be unthreaded such that fastener 148 slides through without any
obstruction or engagement. However, aperture 143B may be threaded in order to engage
threaded end 148b of fastener 148, thereby coupling together first and second sides 142A,
142B of handle 142. An end cap 148c of fastener 148 engages a shoulder or step 145 of first
side 142A in order to prevent overtightening fastener 148 in handle 142.

[0071] As shown in Fig. 5, adjustment mechanism 144 includes an adjustment pin
190, a support pin 192, and a threaded pin 194. In particular, adjustment pin 190 is coupled
to handle 142 and lower clamp portion 136. Adjustment pin 190 includes external threads
196 and a groove 198. Adjustment pin 190 is received within an internally threaded aperture
200 of threaded pin 194. A retaining member 202, for example an E-clip, a C-clip, or a spiral
external retaining ring, is received within groove 198 of adjustment pin 190 to retain
adjustment pin 190 within threaded pin 194. Threaded pin 194 is received within apertures
204 A, 204B of first and second sides 142A, 142B, respectively, of handle 142. Tllustratively,
threaded pin 194 is frictionally held in apertures 204A, 204B of first and second sides 142A,
142B, respectively.

[0072] Adjustment pin 190 also is coupled to support pin 192. More particularly,
adjustment pin 190 may be received within aperture 208 of support pin 192. Adjustment pin
190 is positioned within support pin 192 so as to align an aperture 210 of adjustment pin 190
and an aperture 212 of support pin 192. As shown in Fig. 5, apertures 210, 212 receive a roll
or spring pin 214 to secure adjustment pin 190 within support pin 192.

[0073] Referring to Fig. 5, support pin 192 is received within apertures 206A, 206B
of lower clamp portion 136. As with threaded pin 194, support pin 192 is frictionally held
within apertures 206A, 206B of lower clamp portion 136.

[0074] Handle 142 further includes apertures 216A, 216B in first and second sides
142A, 142B, respectively, to receive locking pin 146. Similarly, lower clamp portion 136
includes apertures 218A, 218B, which also receive locking pin 146. In particular, aperture
216A aligns with aperture 218A, and aperture 216B aligns with aperture 218B to receive pin
portion 147 of locking pin 146. A retaining portion 141 of locking pin 146 extends between
opposing sides of pin portion 147 in order to secure pin portion 147 to lower clamp portion
136 and handles 142.

[0075] The clamp force of adjustment mechanism 144 may be increased or decreased

without using tools in order to accommodate varying sizes of rear and intermediate frame
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members 48, 49. In particular, handle 142 may be rotated about adjustment pin 190 in order
to adjust the position of handle 142 relative to cam surfaces 140. For example, rotating
handles 142 in a counterclockwise direction (as viewed in one of Figs. 6A-6D) about
adjustment pin 190 may increase the distance between handles 142 and cam surfaces 140,
thereby allowing frame members with a larger diameter to be received within aperture 149.
Furthermore, the clamping force is adjusted accordingly. Additionally, clockwise rotation of
handles 142 about adjustment pin 190 may decrease the distance between cam surfaces 140
and handles 142 such that aperture 149 may accommodate frame members with smaller
diameters and the appropriate amount of clamping force may be applied thereto.
Furthermore, the adjustability of coupling devices 130 is able to reduce vibrations and noise
from rattling because the clamping force may be increased such that coupling devices 130 fits
securely, rather than loosely, around intermediate frame member 49 and rear frame member
48.

[0076] As detailed above, roll cage 50 further includes pivot device 132. Referring to
Fig. 4, each longitudinal frame member 62A, 62B, 68A, 68B includes a pivot device 132. As
shown in Figs. 8A, 8B, and 9, pivot devices 132 include a frame connector 220, at least one
bushing 222, an upper pivot member 224, and a lower pivot member 226. Pivot devices 132
are coupled to front frame member 46 and cross member 64C of forward section 58 to allow
forward and rearward sections 58, 60 of roll cage 50 to pivot forward in order to collapse or
fold, as is further detailed herein.

[0077] Frame connector 220 is positioned between two components of front frame
member 46 and cross member 64C. Frame connectors 220 include a body 228, flanges 230,
and ends 232. Body 228 and ends 232 may have the same diameter, however, the diameter of
body 228 and ends 232 is illustratively less than the diameter of the components of front
frame member 46 and cross member 64C. As such, ends 232 may be received within the
components of front frame member 46 and cross member 64C until flanges 230 are engaged
by the frame components. Frame connectors 220 may be comprised of the same material as
the components of front frame member 46 and cross member 64C (e.g., steel) and may be
conventionally coupled thereto (e.g., with welds, adhesive, rivets, bolts). In this way, frame
connectors 220 form part of front frame member 46 and cross member 64C.

[0078] Bushings 222 may be received on body 228 of frame connectors 220, as
shown in Figs. 8A, 8B, and 9. Illustratively, there are four bushings 222, however, various
embodiments may include other arrangements of bushings 222. Bushings 222 may be
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comprised of a polymeric material, rather than a metallic material, in order to prevent
corrosion of front frame member 46, cross member 64C, and upper and lower pivot members
224, 226. Bushings 222 include a body 234 and a flange 236. Flanges 236 are positioned
adjacent to flanges 230 of frame connectors 220 and body 234 engages body 228 of frame
connectors 220. Bushings 222 may be spaced apart from each other, as shown in Figs. 8A,
8B, and 9.

[0079] Referring to Figs. 8A, 8B, and 9, upper and lower pivot members 224, 226
generally surround bushings 222 and frame connectors 220. Upper and lower pivot members
224, 226 include ends 238, a center portion 240, channels 242, and fasteners 248.
Additionally, lower pivot member 226 also may include an aperture 244 and a lubrication
dispenser 246, illustratively a grease zerk fitting. Illustrative upper pivot member 224 is
fixed to one end of each longitudinal frame member 62A, 62B, 68A, 68B, however, lower
pivot member 224 is provided separately and is coupled to upper pivot member 224 with
fasteners 248. Illustratively, four fasteners 248 (e.g., socket end cap screws) may be received
in apertures 249 in order to couple together upper and lower pivot members 224, 226.

[0080] As shown in Figs. 8A and 9, lubrication dispenser 246 may be provided to
flow grease or other lubricant through channels 242 to facilitate the pivotal movement of
upper and lower pivot members 224, 226 relative to bushings 222. As such, upper and lower
pivot members 224, 226 rotate with each longitudinal frame member 62A, 62B, 68A, 63B
when forward and rearward sections 58, 60 of roll cage 50 fold forward, as further detailed
herein.

[0081] By providing each longitudinal frame member 62A, 62B, 68A, 68B of roll
cage 50 with pivot devices 132, longitudinal frame members 62A, 62B, 68A, 68B may
remain spaced apart from each other. As such, it is not necessary to join longitudinal frame
members 62A, 62B or 68A, 68B at a single pivot device 132. In this way, roll cage 50 may
have greater strength and stability than if longitudinal frame members 62A, 62B and/or
longitudinal frame members 68A, 68B were coupled together at a single pivot device 132. In
particular, a single pivot device 132 may weaken roll cage 50. Additional details of roll cage
50 may be provided in U.S. Patent No. 7,871,106, filed March 17, 2008, titled "METHOD
AND APPARATUS RELATED TO TRANSPORTABILITY OF A VEHICLE", Docket No.
PLR-06-2019.05P-01, the complete disclosure of which is expressly incorporated by

reference herein.
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[0082] Referring now to Figs. 1-3, cab 18 further includes a plurality of operator
controls 170 supported by dashboard assembly 36 and by which the operator may provide
inputs to control vehicle 10. In one embodiment, controls 170 include a steering wheel 172
and foot pedals (not shown). The position of steering wheel 172 may be adjustable. For
example, steering wheel 172 may include an adjustment device (not shown), such as a spring
or shock, to tilt or rotate steering wheel 172 in a generally upward or downward direction in
order to facilitate rapid entry into and exit from vehicle 10.
[0083] The foot pedals of operator controls 170 are actuatable by the operator to
control the acceleration and speed of vehicle 10 through the control of engine 274 (Fig. 21)
and a braking system (not shown). Additional details regarding operator controls 170, are
provided in U.S. Patent No. 7,819,220, filed July 28, 2006, titled "SIDE-BY-SIDE ATV",
Docket No. PLR-06-1688.01P, the complete disclosure of which is expressly incorporated
by reference herein.
[0084] Seating area 150 may include a grab bar or handle 174 supported on
dashboard assembly 36. As shown in Figs. 1-3, a front passenger may hold grab bar 174 for
additional stability during operation of vehicle 10. Illustratively, as shown in Figs. 10-12,
grab bar 174 is a T-handle having a shaft 176 and a handle 178, however, grab bar 174 may
be configured in other arrangements. Handle 178 is illustratively perpendicular to shaft 176
and may be covered with a gripping material, for example, a polymeric material. Grab bar
174 is illustratively adjustable in a plurality of directions.
[0085] Shaft 176 of grab bar 174 may include a plurality of apertures 179 to adjust
the position of grab bar 174. More particularly, shaft 176 may be configured to telescope and
includes apertures 179 which are spaced apart along the length of shaft 176 (Fig. 11).
Apertures 179 may receive a pin 180 to secure the position of grab bar 174. In this way, a
first range of motion of grab bar 174 includes adjusting grab bar 174 in forward and rearward
directions, thereby accommodating the ergonomic preference of many different front
passengers.
[0086] Additionally, grab bar 174 may be configured to rotate or tilt in the same
manner as steering wheel 172. As shown in Figs. 10 and 11, grab bar 174 further includes an
adjustment device 182, illustratively a gas spring or shock, which allows grab bar 174 to tilt
upwardly or downwardly. As such, a front passenger may tilt grab bar 174 upwardly to
facilitate rapid entry into and exit from vehicle 10. Similarly, the front passenger may tilt
grab bar 174 downwardly when in vehicle 10 in order to easily hold on to grab bar 174 during
-13 -
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operation of vehicle 10. In this way, adjustment device 182 allows grab bar 174 to have a
second range of motion in an upward or downward direction.

[0087] Referring to Figs. 10 and 11, adjustment device 182 includes a cylinder 184, a
movable piston rod 186, a sleeve 187, and fasteners 189. A lever (not shown) is operably
coupled to piston rod 186 and is configured to selectively block fluid flow within cylinder
184. In operation, the lever is in a rest position when it blocks fluid flow and locks rod 186,
and hence grab bar 174, in a specific position. Activation of the lever permits fluid flow
within cylinder 184 and, thus permits adjustment of rod 186, and grab bar 174. Adjustment
device 182 may comprise a Bloc-O-Lift RTM gas spring available from Stabilus.

[0088] Adjustment device 182 is supported on chassis 30 and grab bar 174. In
particular, adjustment device 182 is coupled to a frame member 74, which is positioned
below dashboard assembly 36 (Figs. 1-3), with fasteners 189. A tilting arm 75 and sleeve
187 may be coupled to shaft 176 and frame member 74. In particular, tilting arm 75 supports
the movement of grab bar 174 when adjustment device 182 is activated. A bushing 76, a
washer 77, and fasteners 78, 79 may be used to couple tilting arm 75 with frame member 74.
As shown, fastener 78 may be a bolt or other similar coupler and fastener 79 may be a nut or
other coupler that is complementary to fastener 78.

[0089] Referring to Figs. 13-15, vehicle 10 further includes a running board assembly
250 spaced laterally outward from chassis 30 and below foot plates 43 (Figs. 1-3). However,
running board assembly 250 does not extend outwardly more than front fenders 34 (Figs. 1-
3). As such, running board assembly 250 does not increase the width of vehicle 10. Running
board assembly 250 may be coupled to chassis 30 and/or frame rails 28 to increase the overall
stability and strength of vehicle 10. Additionally, running board assembly 250 facilitates
entry into and exit from vehicle 10 because an operator or passenger may step onto running
board assembly 250 when entering and exiting vehicle 10.

[0090] Running board assembly 250 includes running board plates 252, running
board frame members 254, and support members 256, 258. Running board plates 252 extend
in the longitudinal direction of vehicle 10 and, in particular, along the length of cab 18 which
allows the operator, front passenger, and rear passengers to access running board assembly
250. Running board plates 252 may be extruded from a metallic material, for example steel.
Running board plates 252 illustratively include a plurality of raised apertures 260 to provide
traction when an operator or passenger steps on running board plates 252. Apertures 260 also
allow dirt or other matter to fall through, which further facilitates traction.

- 14 -



10

15

20

25

30

WO 2013/149106 PCT/US2013/034530

[0091] Running board plates 252 may include a lip 262 along an inner edge of
running board plates 252. Lip 262 may engage chassis 30 and may be coupled thereto with
conventional fasteners (not shown). Additionally, running board plates 252 may be further
coupled to chassis 30 with running board frame members 254. In particular, an outer edge of
running board plates 252 may be coupled to running board frame members 254, which are
coupled to chassis 30 with conventional fasteners (not shown).

[0092] Additionally, running board plates 252 may be coupled to frame 20 with
support members 256, 258. Tllustratively, each running board plate 252 includes two support
members 256 and one support member 258, although alternative embodiments may be
contemplated. Two or more couplers (not shown) are received through slots 264 of support
members 256 in order to couple running board plates 252 to frame 20. Similarly, four or
more fasteners (not shown) are received through slots 266 of support members 258 in order
to couple running board plates 252 to frame 20.

[0093] Referring to Figs. 16-21, cargo area 100 of vehicle 10 includes a support plate
102, side frames 104, and a rear frame or wall 106 to store and transport cargo items.
Optionally, cargo area 100 may further include side walls 108 coupled to side frames 104.
Cargo area 100 is supported on vehicle 10 rearward of rear passenger seats 164. Rear frame
member 48 may be removably coupled to side frames 104 with conventional fasteners 110.
Side frames 104 are illustratively U-shaped and may include multiple frame members
coupled together to define side frames 104. Side walls 108 are coupled to side frames 104
with conventional fasteners 112.

[0094] Support plate 102 extends between side frames 104 and between rear frame
member 48 and rear frame 106. Cargo items may be supported on support plate 102 and
retained within cargo area 100 by side walls 108 and rear frame 106. Additionally, support
plate 102 includes a plurality of attachment members for securing cargo. More particularly,
the attachment members may include rails 114 and tie-down rods 116. Rails 114 may be
received within recessed channels 115 of support plate 102. A fastener, for example a bolt,
hook, or latch, may be slidably received within rails 114 to provide a coupling surface for a
bungee, strap, chord, cable, or other similar device that is used to secure cargo within cargo
area 100. Similarly, chords, cables, straps, or bungees can be secured onto tie-down rods 116
to also retain cargo within cargo area 100. Additionally, rails 114 and tie-down rods 116 may

be used for other applications, such as transport of vehicle 10.
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[0095] As shown in Figs. 16 and 17, rear frame 106 illustratively is a pivotable
tailgate configured to couple with a chord, cable, bungee, or strap to secure cargo. Rear
frame 106 includes vertical attachment members 118 positioned between horizontally
extending frame members 119. Vertical attachment members 118 have a plurality of
apertures 120 that may receive a chord, cable, bungee, or strap. The other end of the chord,
cable, bungee, or strap can then be used to retain cargo in cargo area 100 or can be used for
other applications. As shown, rear frame 106 is in a latched position, wherein a coupling
mechanism 122 secures rear frame 106 to side frames 104. A steel cable 124 may be used to
lower rear frame 106 in an unlatched position. By disengaging coupling mechanism 122, rear
frame 106 may be pivoted to the unlatched position and held in the unlatched position with
cable 124.

[0096] Cargo area 100 also may be configured to support a portion of an air intake
system 270 of vehicle 10. In particular, air intake system 270 is operably coupled to
drivetrain assembly 16, and, in particular to CVT 272 and engine 274. As shown in Figs. 16
and 21, an air intake 276 is positioned on the operator’s side of vehicle 10 and is operably
coupled to engine 274. Air intake 276 is surrounded by a housing 280, which may be
coupled to side wall 108 and support plate 102 of cargo area 100. A cover 282 may be
secured to side wall 108 to conceal the opening of air intake 276. Similarly, an air intake 278
is positioned on the opposing side of vehicle 10 and is operably coupled to CVT 272. Air
intake 278 is surrounded by a housing 284, which may be coupled to side wall 108 and
support plate 102. Air intake 278 also may include a cover 286 to conceal the opening of air
intake 278. Cover 286 may be coupled to side wall 108. Additional details of air intake
system 270 may be provided in U.S. Patent Application Publication No. 2012/0031693, filed
August 3, 2010, titled “SIDE-BY-SIDE VEHICLE,” Docket No. PLR-06-24357.01P, the
complete disclosure of which is expressly incorporated by reference herein.

[0097] Alternatively, as shown in Figs. 22A and 22B, vehicle 10 may include cargo
area 500. Cargo area 500 of Figs. 22A and 22B is similar to cargo area 100 of Figs. 1-3 and
16-21, with like reference numbers indicating like parts having like structure and like
functionality, except as detailed hereinafter. In particular, cargo area 500 includes a support
plate 502, side walls 504, and rear frame 106 (Fig. 21). Cargo area 500 includes a plurality of
coupling locations, illustratively tie-down rods 508 and apertures 510, on support plate 502.
In particular, tie-down rods 508 may be generally positioned at the front of cargo area 500

and below rear frame member 48. Additionally, tie-down rods 508 may be generally
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positioned at the rear of cargo area 500 near rear frame 106, and along a middle portion of
support plate 502.

[0098] Apertures 510 are illustratively positioned inward from side walls 504,
however, apertures 510 may be located at any position on support plate 502. Apertures 510
may be configured to receive conventional fasteners, such as bolts, hooks, and latches, in
order to retain cargo within cargo area 500. Furthermore, apertures 510 may be used to
secure rails 114 (Fig. 21) to support plate 502. In particular, fasteners, such as bolts, may be
received through apertures (not shown) in rails 114 and through apertures 510 in support
plate 502 in order to couple rails 114 to support plate 502. As such, rails 114 may be coupled
to the top surface of support plate 502 and the position of rails 114 may be moved or adjusted
to accommodate specific cargo. In this way, an operator may position rails 114 in any
desired location on support plate 502.

[0099] Referring to Fig. 22A, air intake system 270 may be coupled to side walls 504.
Air intake 276 is surrounded by housing 280, which may be coupled to side wall 504 and
support plate 502 of cargo area 500. Illustratively, side wall 504 includes a recessed portion
512 which receives air intake 276. Cover 282 may be secured to recessed portion 512 of side
wall 504 to conceal the opening of air intake 276 in order to prevent sand and other
particulate matter or debris from entering air intake 276. Similarly, air intake 278 is
surrounded by housing 284, which may be coupled to side wall 504 and support plate 502.
MMustratively, side wall 504 includes a recessed portion (not shown) similar to recessed
portion 512 which receives air intake 278. Cover 286 (Fig. 17) of air intake 278 may be
secured to the recessed portion of side wall 504 to conceal the opening of air intake 278 in
order to prevent sand and other particulate matter or debris from entering air intake 278.
[00100] During operation or transport of vehicle 10, the height of roll cage 50 may be
adjusted to allow vehicle 10 to enter confined spaces, for example an aircraft, or for
transportation by parachute or helicopter. In particular, as detailed herein, roll cage 50 may
collapse or fold in order to reduce the height of vehicle 10.

[00101] Referring to Figs. 23 and 24, roll cage 50 may pivot or rotate from a raised
position to a lowered position. When in the raised position, roll cage 50 is positioned above
seating area 150 and is coupled to rear and intermediate frame members 48, 49. Conversely,
when in the lowered position, roll cage 50 is folded forward and is secured to hood 32 of

vehicle 10. More particularly, coupling devices 130 and pivot devices 132 cooperate to
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release forward and rearward sections 58, 60 of roll cage 50 from intermediate frame member
49 and rear frame member 48.

[00102] As shown in Figs. 6B-6D, an operator may remove locking pins 146 from
handles 142 without using tools. Handles 142 may then rotate upwardly and disengage from
cam surfaces 140, thereby releasing the clamping force. Lower clamp portion 136 may rotate
away from upper clamp portion 134 when handle 142 is released from cam surfaces 140,
which also uncouples rear and intermediate frame members 48, 49 from coupling devices
130, as shown in Figs. 23 and 24. In this way, forward and rearward sections 58 and 60 of
roll cage 50 are freely pivotable about pivot points 66A, 66B and 72A, 72B, respectively. As
is explained herein, clamps are operable by hand and do not require the use of tools.

[00103] When coupling devices 130 are released from intermediate frame member 49
and rear frame member 48, forward section 58 of roll cage 50 is lifted upwardly by hand,
thereby also lifting rearward section 60. As such, rearward section 60 is able to pivot in a
clockwise direction about pivot devices 132 at pivot points 72A, 72B. More particularly,
upper and lower pivot members 224, 226 pivot about bushings 222 (Fig. 9) such that
rearward section 60 may fold or collapse under forward section 58. However, rearward
section 60 is still coupled to forward section 58 by pivot devices 132 and cross member 64C.
When rearward section 60 is positioned beneath forward section 58, a strap, tie, bungee,
cable, chord, or other flexible component (not shown) may be used to secure rearward section
60 to forward section 58. Additionally, longitudinal frame members 68 A, 68B may include a
plurality of polymeric bumpers 300 (Fig. 23) to prevent damage to longitudinal frame
members 62A, 62B, 63A, 68B.

[00104] With rearward section 60 coupled to forward section 58, forward section 58
may rotate or pivot in a counterclockwise direction about pivot devices 132 coupled to front
frame member 46 at pivot points 66A, 66B. In particular, upper and lower pivot members
224, 226 may rotate relative to bushings 222 (Fig. 9) in order to pivot forward and rearward
sections 58, 60 toward hood 32. When forward and rearward sections 58, 60 arec both
supported on hood 32 in the lowered position, a strap, cable, bungee, or similar flexible
component (not shown) may be used to secure roll cage 50 to front brush guard 44, hood 32,
or front fenders 34. As such, the height of vehicle 10 is reduced when roll cage 50 is in the
lowered position. The process of collapsing or folding roll cage 50 does not require tools

(e.g., is tooless) and may be done by hand.
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[00105] As has been detailed herein, roll cage 50, including both forward and rearward
sections 58, 60, is pivoted in a forward direction by a compound movement toward hood 32,
rather than in a rearward direction toward cargo areca 100. Both forward and rearward
sections 58, 60 remain coupled together and, therefore, both fold in a forward direction. As
such, cargo area 100 remains open and available for storing and supporting cargo items.
Additionally, it may be preferred to remove rear frame member 48 after rearward section 60
of roll cage 50 is folded forward and stored in the lowered position. Fasteners 110 are
removed from rear frame member 48 and side frames 104 of cargo area 100 in order to
remove rear frame member 48 therefrom.

[00106] Referring to Figs. 25-31, vehicle 10’ may alternatively include only operator
seat 152 and front passenger seat 158, thereby accommodating up to two people rather than
up to four people, as was previously described. Vehicle 10° of Figs. 25-31 includes features
similar to those of vehicle 10 of Fig. 1-24, with like reference numerals indicating like
elements having like functionality and structure, except as described below.

[00107] Referring to Figs. 25-27, vehicle 10’ includes seating area 150° supported by
chassis 30’ and frame 20°, and which includes operator seat 152 and passenger seat 158 in a
side-by-side arrangement. Bolster members 52° may be coupled to chassis 30” and side
frames 104 of cargo area 100, or alternatively to side walls 504 of cargo area 500 (Figs. 22A
and 22B), and positioned adjacent operator seat 152 and passenger seat 158 to retain the
operator and/or passenger in vehicle 10°. Vehicle 10 also comprises roll cage 50° coupled to
frame 20’ and cooperating with seating area 150 to define cab 18 of vehicle 10°.

[00108] Referring to Fig. 27, frame 20’ includes front frame portion 22 and rear frame
portion 24. Front frame portion 22 illustratively includes front frame member 46 positioned
forward of seating area 150°. Front frame member 46 may be coupled to chassis 30’ and/or
to other components of frame 20°, for example frame rails (not shown). Front frame member
46 may support a windshield (not shown). As shown in Figs. 24 and 25, rear frame portion
24 illustratively includes rear frame member 48, which may be removably coupled to cargo
area 100. Rear frame member 48 is rearward of seating area 150°.

[00109] Referring to Figs. 27 and 29, roll cage 50’ is positioned above seating arca
150’ and, therefore, above the operator and passenger. Roll cage 50 illustratively includes
longitudinal frame members 62 and cross members 64. More particularly, cross members 64
may be substantially perpendicular to longitudinal frame members 62 and conventionally
coupled thereto, for example, through welding, bolts, rivets, and/or adhesive. Illustratively,

-19-



10

15

20

25

30

WO 2013/149106 PCT/US2013/034530

roll cage 50’ includes two longitudinal frame members 62A, 62B and three cross members
64A, 64B, 64C, however, roll cage 50’ may not be limited to this arrangement. One end of
longitudinal frame members 62A, 62B may be coupled to front frame member 46 at pivot
points 66A, 66B, respectively. Additionally, an opposing end of longitudinal frame members
62A, 62B may be removably coupled to rear frame member 48 with coupling devices 130, as
is further detailed herein.

[00110] Roll cage 50° further includes coupling devices 130 and pivot devices 132. In
particular, one end of each longitudinal frame member 62A, 62B includes coupling devices
130 and the opposing end includes pivot devices 132. As detailed above, coupling devices
130 receive rear frame member 48, as shown in Figs. 25, 26, and 29.

[00111] Roll cage 50° further includes pivot device 132. Referring to Figs. 8A and 9,
each longitudinal frame member 62A, 62B includes one pivot device 132 having frame
connector 220, at least one bushing 222, upper pivot member 224, and lower pivot member
226. Pivot devices 132 are coupled to front frame member 46 to allow roll cage 50° to pivot
forward.

[00112] Frame connector 220 is positioned between two components of front frame
member 46 and includes body 228, flanges 230, and ends 232. Ends 232 may be received
within the components of front frame member 46 until flanges 230 are engaged by the frame
components. Frame connectors 220 may be comprised of the same material as the
components of front frame member 46 (e.g., steel) and may be conventionally coupled
thereto with welds, adhesive, rivets, and/or bolts. In this way, frame connectors 220 form
part of front frame member 46.

[00113] As shown in Fig. 9, and referring to pivot devices 132, a layer of lubricant
may flow through channels 242 between upper and lower pivot members 224, 226 and
bushings 222. As such, upper and lower pivot members 224, 226 allow roll cage 50’ to pivot
forward. More particularly, upper and lower pivot members 224, 226 rotate relative to
bushings 222 in order to fold/collapse roll cage 50°.

[00114] Referring to Figs. 25-29, by providing each longitudinal frame member 62A,
62B of roll cage 50 with one pivot device 132, longitudinal frame members 62A, 62B may
remain spaced apart from each other. As such, it is not necessary to join longitudinal frame
members 62A, 62B at a single pivot point. In this way, roll cage 50’ may have greater
strength and stability than if longitudinal frame members 62A, 62B were coupled together at
a single pivot device 132. In particular, a single pivot device 132 may weaken roll cage 50°.
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[00115] Referring now to Fig. 29, vehicle 10’ further includes running board assembly
250’ spaced laterally outward from chassis 30” and below foot plates 43°. Running board
assembly 250’ may be coupled to chassis 30’ and/or frame rails 28’ to increase the overall
stability and strength of vehicle 10°. Additionally, running board assembly 250’ facilitates
entry and exit from vehicle 10° because an operator or passenger may step onto running
board assembly 250° when entering and exiting vehicle 10°.

[00116] Running board assembly 250’ includes running board plates 252°, running
board frame members 254°, and support members 258°. Running board plates 252” extend in
the longitudinal direction of vehicle 10’ and, in particular, along the length of cab 18” which
allows the operator and passenger to access running board assembly 250°. Running board
plates 252 illustratively include a plurality of raised apertures 260 to provide traction when
an operator or passenger steps on running board plates 252°. Apertures 260 also allow dirt or
other matter to fall through, which also facilitates traction.

[00117] Running board plates 252° may be coupled to frame 20 with support members
258. Illustratively, each running board plate 252” includes one support member 258,
although alternative embodiments may be contemplated. Four or more fasteners (not shown)
are received through slots 266 of support members 258 in order to couple running board
plates 252” to frame 20°.

[00118] During operation or transport of vehicle 10°, the height of roll cage 50’ may be
adjusted to allow vehicle 10’ to enter confined spaces, for example an aircraft, or for
transportation by parachute or helicopter. In particular, as detailed herein, roll cage 50° may
collapse or fold in order to reduce the height of vehicle 10°.

[00119] Referring to Figs. 30 and 31, roll cage 50’ may pivot or rotate from a raised
position to a lowered position wherein roll cage 50’ is secured to hood 32 of vehicle 10°.
More particularly, coupling devices 130 and pivot devices 132 cooperate to release roll cage
50’ from rear frame member 48.

[00120] As shown in Fig. 6D, locking pins 146 may be removed from handles 142 by
hand to allow handles 142 to rotate upwardly. As such, handles 142 disengage from cam
surfaces 140 and the clamping force is released. Lower clamp portion 136 may rotate away
from upper clamp portion 134 when handle 142 is released from cam surfaces 140, which
also releases rear frame member 48 from coupling devices 130. In this way, roll cage 50 is

freely pivotable about pivot points 66A, 66B, as shown in Figs. 30 and 31.
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[00121] When coupling devices 130 are released from rear frame member 48, roll cage
50’ is pivoted in a counterclockwise direction about pivot devices 132 coupled to front frame
member 46 at pivot points 66A, 66B. In particular, upper and lower pivot members 224, 226
may rotate relative to bushings 222 in order to pivot roll cage 50° toward hood 32. When roll
cage 50’ is supported in the lowered position, a strap, cable, bungee, or similar flexible
component (not shown) may be used to secure roll cage 50’ to front brush guard 44, hood 32,
or front fenders 34. As such, the height of vehicle 10’ is reduced when roll cage 50’ is in the
lowered position.
[00122] As was previously detailed herein, roll cage 50’ is pivoted in a forward
direction toward hood 32, rather than in a rearward direction toward cargo arca 100 or cargo
area 500. As such, the cargo area remains open and available for storing and supporting
cargo items. Additionally, it may be preferred to remove rear frame member 48 after roll
cage 50’ is folded forward and stored in the lowered position. Fasteners 110 may be removed
from rear frame member 48 and side frames 104 of cargo area 100 in order to remove rear
frame member 48 therefrom.
[00123] Referring to Figs. 32-38, an alternative embodiment of vehicle 10 is shown as
vehicle 10°” and includes features similar to those of vehicle 10 of Fig. 1-24, with like
reference numerals indicating like elements having like functionality and structure, except as
described below. Vehicle 10°” includes a frame assembly 20°°, a chassis 30, roll cage 50,
and a cargo area 100’ supported on front wheels 12 and rear wheels 14. Frame 20°” supports
a front bumper assembly 400, a rear bumper assembly 440, and side carrying members 430,
436.
[00124] As shown in Fig. 34, front bumper assembly 400 is coupled to a front frame
portion 22 of frame assembly 20°* and includes an upper frame member 402, an inner frame
member 420, and an outer frame member 422. Frame members 402, 420, and 422 may be
integrally formed with each other or may be coupled to each other with conventional
fasteners (e.g., bolts, welds, rivets, adhesive). Additionally, by coupling front bumper
assembly 400 to front frame portion 22°°, as detailed herein, front bumper assembly 400 may
increase the strength and stability of frame assembly 20°°. Outer frame members 422 are
coupled to each other through a brace member 404. A plurality of brackets 406 may be
supported on outer frame members 422 and/or brace member 404 and are coupled to flanges
414 of front frame portion 22°°. More particularly, fasteners 408 may be received through
apertures 416 of flanges 414 in order to couple brackets 406 thereto.
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[00125] Brace member 404 also may be coupled to a front plate 410 of front frame
portion 22°’. Conventional fasteners may be received through apertures 412 of front plate
410 in order to secure front bumper assembly 400 thereto. Additionally, brace member 404
may be coupled to inner frame members 420. Illustratively, inner frame members 420
support guard members 424. Guard members 424 may be coupled to inner frame members
420 with fasteners 426. Inner frame members 420 also are attached to a bracket 423, which
couples with front frame portion 22°’ through fasteners 425.

[00126] As shown in Fig. 34, front bumper assembly 400 also may include accessories.
For example, front bumper assembly 400 may include a towing member, illustratively a
receiver hitch 428, and latches 418 supported below brace member 404. In one embodiment,
latches 418 are fixed to vehicle 10°” and are used as tie-down members for coupling vehicle
10”’ during transport. For example, latches 418 may secure vehicle 10°” to an aircraft during
transport. Receiver hitch 428 may be configured for towing and/or for use with a multi-
mount winch assembly.

[00127] Front frame portion 22°’ also supports side carrying members 430.
MMustratively, vehicle 10°” includes two opposing side carrying members 430 positioned
rearward of front bumper assembly 400. Side carrying members 430 are coupled to a bracket
434 of front frame portion 22°° and extend laterally outward therefrom and through an
opening 431 in a front fender 34”° of chassis 30°’°. Side carrying member 430 includes an
aperture 432 for coupling to various cargo and/or transportation means. In one embodiment,
exemplary apertures 432 are configured to receive cables, hooks, latches, ropes, wire, or other
similar objects in order to couple vehicle 10’ to a parachute, helicopter, aircraft carrier, or
other transportation means for transporting vehicle 10°°. Other configurations of side
carrying members 430 may be used.

[00128] Similarly, as shown in Figs. 33 and 35, a rear frame portion 24”° of frame
assembly 20” supports additional side carrying members 436. Illustratively, vehicle 10°°
includes two opposing side carrying members 436 positioned forwardly of rear bumper
assembly 440. Side carrying members 436 are coupled to a bracket 468 of rear frame portion
24’ and extend laterally outward therefrom and through an opening 437 in a rear portion of a
side board 38’ of chassis 30”’. Side carrying member 436 includes an aperture 438 for
coupling to various cargo and/or transportation means. In one embodiment, exemplary
apertures 438 are configured to receive cables, hooks, latches, ropes, wire, or other similar
objects in order to couple vehicle 10°’ to a parachute, helicopter, aircraft carrier, or other
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transportation means for transporting vehicle 10°’. Other configurations of side carrying
members 436 may be used.

[00129] Rear frame portion 24°’ also supports rear bumper assembly 440, as shown in
Fig. 35. Rear bumper assembly 440 includes an upper frame member 442, a laterally-
extending frame member 448, lower inner frame members 444, and lower outer frame
members 446. Frame members 442, 444, 446, and 448 of rear bumper assembly 440 may be
integrally formed together or may be coupled together with conventional fasteners (e.g.,
welds, bolts, rivets, and/or adhesive). Additionally, by coupling rear bumper assembly 440 to
rear frame portion 24°’, as detailed herein, rear bumper assembly 440 may increase the
strength and stability of frame assembly 20°°. Lower inner and outer frame members 444,
446 extend between laterally-extending frame member 448 and a brace 451. Additionally, a
brace 450 may extend between lower inner frame members 444. A bracket having a rear
plate 454 and a lower plate 456 may be used to couple rear bumper assembly 440 to rear
frame portion 24°°. More particularly, fasteners 458 may be used to couple rear bumper
assembly 440 to a rear support member 462 of rear frame portion 24°°. As such, rear bumper
assembly 440 is generally supported below a rear center panel 464 and rear outer panels 466
of chassis 30,

[00130] As shown in Fig. 36, rear bumper assembly 440 also may include accessories.
For example, rear bumper assembly 440 may include a towing member, illustratively a
receiver hitch 452, and latches 460 supported on brace 451. In one embodiment, latches 460
are fixed to vehicle 10°” and used as tie-down members for coupling vehicle 10°° during
transport. Receiver hitch 452 may be configured for towing and/or for use with a multi-
mount winch assembly.

[00131] Referring now to Figs. 35-37, rear frame portion 24’ also supports cargo area
100°’. Cargo area 100’ is generally identical to cargo area 100 of Figs. 1-3 and cargo area
500 of Figs. 22A and 22B, wherein like reference numbers indicate like components, except
as described below. Cargo arca 100°” includes support plate 502, side frames 104°’, side
walls 108°’, and a rear frame 106’°. Cargo area 100’ also includes a plurality of coupling
locations, illustratively tie-down rods 508 and apertures 510, on support plate 502. Apertures
510 may be configured to receive conventional fasteners, such as bolts, hooks, and latches, in
order to retain cargo within cargo area 500. Furthermore, apertures 510 may be used to
secure rails 114 (Fig. 21) to support plate 502, as detailed herein, to allow an operator to
position rails 114 in any desired location on support plate 502. In one embodiment, support
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plate 502 includes a removable cover 470 that also includes apertures 510. Removable cover
470 conceals drivetrain assembly 16 and may be removed in order to allow access thereto.
[00132] In one embodiment, rear frame 106’” of cargo area 100’ is a movable tailgate
configured to pivot between a closed, or latched, position and an open, or unlatched, position.
As shown in Fig. 36, rear frame 106’ includes cross members 472, which are generally
parallel to each other. Cross members 472 include a plurality of apertures 474, thereby
allowing additional components, accessories, cargo, and/or transportation means to be
coupled to vehicle 10°°. Additionally, apertures 474 reduce the weight of rear frame 106’
and, therefore, vehicle 107",

[00133] Side walls 108’ are positioned generally forward of rear frame 106" and are
coupled to side frames 104’ and a brace 476. Brace 476 is spaced apart from side walls
108" and side frames 104°’ and includes apertures 478. Brace 476 may be welded to side
frames 104°°. Apertures 478 allow additional components, accessories, cargo, and/or
transportation means to be coupled to vehicle 10°°. More particularly, an accessory, cargo,
and/or a transportation tie-down member may be coupled to side frames 104" and further
secured to brace 476 with a latch, hook, wire, rope, cable, or other fastener. Additionally,
apertures 478 reduce the weight of cargo area 100°” and, therefore, vehicle 10°°.

[00134] Side frames 104 also may be coupled to a bolster bar 480, as shown in Fig.
38. Bolster bar 480 extends from cargo area 100°’ to front frame portion 22’ in order to
further support passengers and the operator within vehicle 10°°. Illustrative bolster bar 480 is
a single component that is coupled to side frames 104°” through a bracket 490 on side frames
104°’ and a tab 488 on bolster bar 480. Bolster bar 480 also is coupled to intermediate frame
member 49 with a fastener 486 and may be further secured thereto through a bracket 484 on
intermediate frame member 49 and a tab 482 on bolster bar 480.

[00135] While this invention has been described as having an exemplary design, the
present invention may be further modified within the spirit and scope of this disclosure. This
application is therefore intended to cover any variations, uses, or adaptations of the invention
using its general principles. Further, this application is intended to cover such departures
from the present disclosure as come within known or customary practice in the art to which

this invention pertains.
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WHAT IS CLAIMED IS:

1. A vehicle (10) comprising;:

a plurality of ground engaging members (12, 14);

a chassis (30) supported by the plurality of ground engaging members;

an engine (274) supported by the chassis and configured to provide power to at least
one of the plurality of ground engaging members;

a seating area (150) supported by the chassis, the seating area including at least an
operator seat (152) and a passenger seat (158) in a side-by-side arrangement;

a plurality of longitudinal members (62) positionable above the seating area; and

a coupling device (130) coupled to at least one of the longitudinal members, the
coupling device having an adjustment member (144) to vary a force of the coupling device.
2. The vehicle of claim 1, wherein the coupling device is tooless.
3. The vehicle of claim 1, wherein the coupling device includes a handle (142) and a
cam surface (140), the handle being rotatable about the adjustment member to adjust the
position of the handle relative to the cam surface.
4. The vehicle of claim 1, further comprising a pivot device (132) coupled to at least one
of the longitudinal members, the pivot device and the coupling device cooperating to rotate

the longitudinal members in a forward direction.

5. The vehicle of claim 4, wherein the rotation of the longitudinal members reduces a
height of the vehicle.
6. The vehicle of claim 4, further comprising a frame (20), the pivot devices are coupled

to a portion of the frame and a bushing (222) is positioned intermediate the pivot devices and
the frame.
7. A vehicle (10) comprising:

a plurality of ground engaging members (12, 14);

a frame (20) supported by the plurality of ground engaging members;

a hood (32) supported by the frame;

an engine (274) supported by the frame and configured to provide power to at least
one of the plurality of ground engaging members;

a seating area (150) supported by the ground engaging members;

a cargo area (100) rearward of the seating area; and

a roll cage (50) positionable above the seating area, the roll cage being configured to

rotate between a first position and a second position, the first position including the roll cage
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being positioned above the seating area, and the second position including the roll cage
pivoted in a forward direction and supported on the hood, the roll cage being spaced apart
from the cargo area when in the second position.
8. The vehicle of claim 7, wherein the roll cage includes a first section (58) and second
section (60), the second section being coupled to the first section.
9. The vehicle of claim 8, wherein the second section is configured to move with the
first section in the forward direction.
10. The vehicle of claim 7, wherein the cargo area includes a rear member having vertical
attachment members (118) positioned between horizontally extending frame members (119).
11. The vehicle of claim 7, further comprising an air intake system (270) operably
coupled to the engine, the air intake system being supported by the cargo area.
12. A vehicle (10) comprising:

a plurality of ground engaging members (12, 14);

a frame (20) supported by the plurality of ground engaging members;

an engine (274) supported by the frame and configured to provide power to at least
one of the plurality of ground engaging members; and

a seating area (150) supported by the ground engaging members and including at least
an operator seat (152), a front passenger seat (158), and at least one rear passenger seat (164)
positioned rearward of the operator seat and the front passenger seat, the frame including a
first movable portion (58) positioned above the operator seat and the front passenger seat, and
a second movable portion (60) positioned above the at least one rear passenger seat, the
second movable portion being coupled to the first movable portion such that the first and
second movable portions are configured to move together.
13.  The vehicle of claim 12, wherein the second movable portion is configured for
compound movement, the second movable portion being configured to move toward the first
movable portion, and being configured to move with the first movable portion in a forward
direction.
14. The vehicle of claim 12, wherein the second movable portion is coupled to the first
movable portion in a plurality of pivot locations (72A, 72B).
15. The vehicle of claim 12, wherein the first movable portion is coupled to the frame at a
plurality of pivot locations (66A, 66B).
16. The vehicle of claim 12, further comprising a running board assembly (250) coupled

to the frame.
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17. A vehicle (10) comprising:

a plurality of front ground engaging members (12);

a plurality of rear ground engaging members (14) positioned rearward of the front
ground engaging members;

a frame (20) supported by the plurality of ground engaging members and extending in
a longitudinal direction of the vehicle, the frame including a front portion (22) supported by
the front ground engaging members, a rear portion (24) supported by the rear ground
engaging members, and an intermediate portion (26) rearward of the front portion and
forward of the rear portion;

an engine (274) supported by the frame and configured to provide power to at least
one of the plurality of ground engaging members;

a seating area (150) supported by the ground engaging members; and

a plurality of longitudinal members (62) positionable above the seating area, the
plurality of longitudinal members being configured to move between a raised positioned and
a lowered position, the raised position including the longitudinal members being positioned
above the seating area, and the lowered position including the longitudinal members being
positioned forward of the seating area, each of the longitudinal members including a pivot
device (132) spaced apart from adjacent pivot devices.
18. The vehicle of claim 17, wherein the plurality of longitudinal members includes at
least a first longitudinal member (62A) and a second longitudinal member (62B), and the
plurality of pivot devices includes at least a first pivot device and a second pivot device, the
first pivot device is coupled to the first longitudinal member, and the second pivot device is
coupled to the second longitudinal member, the first pivot device being adjacent the second
pivot device and spaced apart from the second pivot device.
19. The vehicle of claim 18, wherein the plurality of longitudinal members further
includes a third longitudinal member (68A) and a fourth longitudinal member (68B), and the
plurality of pivot devices includes a third pivot device and a fourth pivot device, the third
longitudinal member is coupled to the third pivot device, and the fourth longitudinal member
is coupled to the fourth pivot device, the third and fourth longitudinal members and the third
and fourth pivot devices being rearward of the first and second longitudinal members and the

first and second pivot devices.
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20. The vehicle of claim 17, wherein the plurality of longitudinal members is comprised
of a first material, and the plurality of pivot devices includes a bushing comprised of a second
material.
21. The vehicle of claim 17, further comprising a plurality of coupling devices coupled to
the plurality of longitudinal members.
22.  The vehicle of claim 21, wherein the coupling devices are tooless.
23. The vehicle of claim 21, wherein the coupling devices include a handle (142), an
adjustment member (144), and a cam surface (140), the handle is rotatable about the
adjustment member to control a pressure of the clamping devices.
24, A vehicle (10) comprising:

a plurality of ground engaging members (12, 14);

a frame (20) supported by the plurality of ground engaging members;

an engine (274) supported by the frame and configured to provide power to at least
one of the plurality of ground engaging members;

a seating area (150) supported by the ground engaging members and including an
operator seat (152) and a passenger seat (158) laterally adjacent the operator seat; and

a grab bar (174) coupled to the frame and forward of the passenger seat, the grab bar
being configured to move in a first range of motion and a second range of motion, the first
range of motion being movement in a generally forward and rearward direction, and the
second range of motion being movement in a generally upward and downward direction.
25. The vehicle of claim 24, further comprising an adjustment member (182) coupled to
the frame and the grab bar, the adjustment being configured to move the grab bar in the
second motion.
26. The vehicle of claim 25, wherein the adjustment member is a gas spring shock having
a cylinder (184), a fluid retained within the cylinder, a piston (186), and an activation lever.
27. The vehicle of claim 24, wherein the grab bar includes a shaft (176) configured to
move in the first motion, and a fastener (180) coupled to the shaft.
28. The vehicle of claim 27, wherein the fastener is configured to couple with the shaft in
a one of a plurality of positions along the shatft.
29. The vehicle of claim 24, further comprising a roll cage (50) positionable above the

seating area, the roll cage being configured to rotate in a forward direction.
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BREE A 176 MIHESRAGPF 74, B AAML, 7ERSZN T4 182 I, IRHE 75 SOREF 174 1
B8 #1816 B8 77 LUK 7879 W UL TAE MR 75 SRS 74 BCBE . BT
AN B 1 78 AT DA A W T sl LA AR R C R 1, I ELE A4 79 W] LUK &5 SR A4 78 Ho R
(U R e 2 LA R G R A

[0089]  Z:HAIK| 13 W 15, 44 10 JELHE N AZE 30 ] [ 7] 41 1) 5 FF A7 1 B i 43 (]
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Abstract

An illustrative embodiment of the present disclosure includes a wvehicle (10)
comprising a plurality of ground engaging members (12, 14), a chassis (30) supported
by the plurality of ground engaging members, and an engine (274) supported by the
chassis. The engine is configured to provide power to at least one of the plurality of
ground engaging members. The vehicle further comprises a seating area (150)
supported by the chassis. The seating area includes at least an operator seat (152) and
a passenger seat (158) in a side-by-side arrangement. The vehicle further comprises a
plurality of longitudinal members (62) posifionable above the seating area and a
coupling device (130) coupled to at least one of the longitudinal members. The
coupling device has an adjustment member (144) to vary a force of the coupling
device.
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