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(57) Abrege/Abstract:
A running board assembly Is provided for a motor vehicle. The running board assembly includes an actuator housing fixedly

mounted to the motor vehicle. An arm Is slidable relative to the actuator housing In opposing inboard and outboard directions for
movement into and out of the actuator housing. A linear mechanism Is disposed within the actuator housing and Is spaced apart
from the arm. The linear mechanism Is also operably connected to the arm to provide linear movement of the arm In the inboard
and outboard directions. A step Is pivotal relative to the arm and movable In the opposing Inboard and outboard directions
therewith for movement between a stowed position and a deployed position.
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FIG. 5

(57) Abstract: A running board assembly 1s provided for a motor vehicle. The running board assembly includes an actuator hous-
ing fixedly mounted to the motor vehicle. An arm 1s slidable relative to the actuator housing in opposing inboard and outboard di-
rections for movement mmto and out of the actuator housing. A linear mechanism 1s disposed within the actuator housing and 1s
spaced apart from the arm. The linear mechanism 1s also operably connected to the arm to provide linear movement of the arm in
the inboard and outboard directions. A step 1s pivotal relative to the arm and movable 1n the opposing inboard and outboard direc-
tions therewith for movement between a stowed position and a deployed position.
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AUTOMATED RETRACTABLE RUNNING BOARD

BACKGROUND
Field of Invention
[0001] The 1nvention relates to running boards for motor vehicles. More
particularly, the invention relates to a running board assembly including a step

movable between a stowed position and a deployed position.

2. Description of Related Art

[0002] Retractable running boards or steps are well-known in the art for
allowing users to enter and exit a motor vehicle having a high ground clearance.
These so-called retractable running boards or steps are generally movable between a
retracted position, in which a step i1s tucked underneath an underbody of the motor
vehicle, and an extended position, in which the step is spaced apart from the

underbody of the motor vehicle for supporting the user.

SUMMARY
[0003] According to one aspect of the invention, a running board assembly for
a motor vehicle includes a step, a pivot assembly fixedly secured to the step, an arm
coupled to the pivot assembly, and a linear mechanism coupled to the arm and spaced
apart therefrom to impart linear movement to the arm in opposing outboard and
inboard directions, whereby the pivot assembly is pivotal relative to the arm to tilt the
step relative thereto before or after travel of the arm in the opposing outboard and

inboard directions.

10004] According to another aspect of the invention, a running board
assembly for a motor vehicle includes an actuator housing fixedly mounted to the
motor vehicle, an arm slidable relative to the actuator housing in opposing inboard
and outboard directions tor movement into and out of the actuator housing, a linear
mechanism disposed within the actuator housing and spaced apart from the arm, the

linear mechanism operably connected to the arm to provide linear movement of the

PCT/CA2009/000203
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arm in the inboard and outboard directions, and a step pivotal relative to the arm and
movable in the opposing inboard and outboard directions therewith for movement

between a stowed position and a deployed position.

[0005] According to yet another aspect of the invention, a running board
assembly for a motor vehicle includes an actuator housing fixedly mounted to the motor
vehicle and including an outer wall, an arm slidable relative to said actuator housing in
opposing outboard and inboard directions for movement into and out of the actuator
housing, a linear mechanism disposed within the actuator housing and operably coupled
to the arm to move the arm in the opposing outboard and inboard directions; a pivot
assembly coupled to the arm and pivotal relative thereto, the pivot assembly including
an 1nboard surface and at least one bumper mounted therealong; and a step fixedly
secured to the pivot assembly and movable between a stowed position, in which the arm
1s disposed 1nside the actuator housing and the at least one bumper abuts the outer wall
thereotf to maintain the step in an upwardly tilted orientation, and a deployed position,
in which the arm 1s displaced out of the actuator housing in the outboard direction and
the at least one bumper is spaced apart from the outer wall such that the step tilts to an

orientation level with the ground.

[0006] According to still another aspect of the invention, a method 1s provided
for tilting a step between an upwardly tilted orientation and an orientation generally level
with the ground. The method utilizes an actuator housing, an arm movable 1n outboard
and inboard directions 1n to and out of the actuator housing, and a pivot assembly
coupled to the arm and including at least one bumper disposed along an inboard surface.
The method includes the steps of retaining the at least one bumper i1n abutting
engagement with the actuator housing to retain the step in the upwardly tilted orientation,
and displacing the arm in the outboard direction to release the at least one bumper from
engagement with the actuator housing and to allow the step to tilt to the orientation

generally level with the ground.

[0006.1] According to still another aspect of the invention, there 1s provided a
running board assembly for a motor vehicle, said running board assembly comprising: a
step; a pivot assembly fixedly secured to said step; an arm coupled to said pivot
assembly; a linear mechanism comprising a deploy shaft having a linear rack extending

therealong, the linear mechanism coupled to said arm and spaced apart
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therefrom in a lateral direction, said linear mechanism operably connected to said arm
to impart linear movement to said arm in opposing outboard and inboard directions; and
a motor assembly operably coupled to said linear mechanism, whereby said pivot

assembly is pivotal relative to said arm to tilt said step relative thereto.

[0006.2] According to still another aspect of the invention, there is provided a
running board assembly for a motor vehicle, said running board assembly comprising: a
step, a pivot assembly fixedly secured to said step; an arm coupled to said pivot
assembly; a linear mechanism coupled to said arm and spaced apart therefrom in a lateral
direction, said linear mechanism operably connected to said arm to impart linear
movement to said arm 1n opposing outboard and inboard directions; and a friction
member coupled to said arm and applying a biasing force thereto, whereby said pivot

assembly 1s pivotal relative to said arm to tilt said step relative thereto.

[0006.3] According to still another aspect of the invention, there i1s provided a
running board assembly for a motor vehicle, said running board assembly comprising: a
step; a pivot assembly fixedly secured to said step; an actuator housing fixedly mounted
to the motor vehicle; an arm coupled to said pivot assembly, said arm being disposed
within said actuator housing and being slidable relative to said actuator housing in
opposing outboard and inboard directions for movement into and out of said actuator
housing; and a linear mechanism disposed within said actuator housing with said arm
and spaced apart from said arm 1n a lateral direction, said linear mechanism coupled
directly to said pivot assembly and movable in said opposing outboard and inboard
directions to tilt said step relative to said arm to provide linear movement of said arm in
said outboard and inboard directions thereby moving said step between a stowed position

and a deployed position.

[0006.4] According to still another aspect of the invention, there is provided a
running board assembly for a motor vehicle, said running board assembly comprising:
an actuator housing fixedly mounted to the motor vehicle; an arm slidable relative to
said actuator housing in opposing inboard and outboard directions for movement into
and out of said actuator housing; a linear mechanism comprising a deploy shaft having
a linear rack extending therealong, said linear mechanism disposed within said actuator
housing and spaced apart from said arm in a lateral direction, said linear mechanism

operably connected to said arm to provide linear movement of said arm in said inboard

2a
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and outboard directions; a motor assembly operably coupled to said linear mechanism;
and a step pivotal relative to said arm and movable in said opposing inboard and
outboard directions therewith for movement between a stowed position and a deployed

position.

[0006.5] According to still another aspect of the invention, there is provided a
running board assembly for a motor vehicle, said running board assembly comprising:
an actuator housing fixedly mounted to the motor vehicle; an arm slidable relative to
said actuator housing 1n opposing inboard and outboard directions for movement into
and out of said actuator housing; a friction member disposed between said actuator
housing and said arm; a linear mechanism disposed within said actuator housing and
spaced apart from said arm in a lateral direction, said linear mechanism operably
connected to said arm to provide linear movement of said arm in said inboard and
outboard directions; and a step pivotal relative to said arm and movable 1n said opposing
inboard and outboard directions therewith for movement between a stowed position and

a deployed position.

[0006.6] According to still another aspect of the invention, there 1s provided a
running board assembly for a motor vehicle, said running board assembly comprising: a
step; a pivot assembly fixedly secured to said step, said pivot assembly including a pivot
bearing member and a tilt knuckle pivotally coupled to said pivot bearing member; an
actuator housing adapted to be fixedly mounted to the motor vehicle, said actuator
housing defining an interior portion extending longitudinally between first and second
ends and closed by a cover member; an elongated arm extending longitudinally between
a first end pivotally coupled to said pivot bearing member and an opposite second distal
end, wherein said arm 1s disposed within said interior portion of said actuator housing
and slidable relative to said actuator housing in opposing outboard and inboard
directions for movement into and out of said actuator housing; and a linear mechanism
extending longitudinally between a first end fixedly secured to said tilt knuckle and an
opposite second distal end, wherein said linear mechanism is disposed within said
interior portion of said actuator housing and spaced adjacent from and parallel to said
arm 1n a lateral direction, said linear mechanism coupled directly to said tilt knuckle of

said pivot assembly and movable in said opposing outboard and inboard directions to

pivot said pivot bearing member and tilt said step relative to said
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arm and to provide linear movement of said arm 1n said outboard and inboard directions,

thereby moving said step between a stowed position retracted against said actuator

housing and a deployed position extended away from said actuator housing.

[0006.7] According to still another aspect of the invention, there 1s provided a
running board assembly for a motor vehicle, said running board assembly comprising;
an actuator housing adapted to be fixedly mounted to the motor vehicle, said actuator
housing including an outer wall defining an interior portion extending longitudinally
between first and second ends; a step; a pivot assembly fixedly secured to said step, said
pivot assembly including an inboard surface having at least one bumper mounted
therealong; an elongated arm extending longitudinally between a first end coupled to
said pivot assembly and an opposite distal end, wherein said arm 1s disposed within said
interior portion of said actuator housing and slidable relative to said actuator housing in
opposing outboard and inboard directions for movement into and out of said actuator
housing, and wherein said pivot assembly 1s pivotal relative to said arm to tilt said step
relative thereto; a lead screw extending longitudinally between a first end operatively
coupled to said pivot assembly and an opposite second distal end, wherein said lead
screw 1s disposed within said interior portion of said actuator housing and spaced parallel
to said arm, and wherein said lead screw is rotatable in opposing first and second
directions; and a nut threadedly engaging said lead screw and fixedly connected to said
arm such that rotation of said lead screw in said opposing first and second directions
moves said arm 1n said opposing outboard and inboard directions; wherein said step 1s
movable between a stowed position in which said at least one bumper abuts said outer
wall of said actuator housing to maintain said step outside said actuator housing in an

upwardly tilted orientation, and a deployed position in which said at least one bumper 1s
spaced apart from said outer wall of said actuator housing such that said step is tilted to

an orientation level with the ground.

2C
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BRIEF DESCRIPTION OF THE DRAWINGS
0007} The invention will be readily appreciated as the same becomes better
understood by reference to the following detailed description when considered 1n

connection with the accompanying drawings wherein:

>  [0008] Figure 1 1s a top perspective view of a running board assembly

according to one embodiment;
[0009] Figure 2 is a bottom perspective view of the running board assembly;

[0010] Figure 3 is a perspective view of a motor assembly operably connected

to first and second actuator housings by first and second drive shafts;

10 [0011] Figure 4 is a fragmentary perspective view of the running board
assembly including a first actuator housing, first and second drive shafts, and a pivot

assembly;

[0012] Figure 5 is a top view of the running board assembly, partially cut
away, including the first actuator housing, an arm and a deploy shaft received within

15  the first actuator housing, the motor assembly, and the first and second drive shatts;

[(0013] Figure 6 is a perspective view of the deploy shaft and the arm coupled

to the pivot assembly;

[0014] Figure 7 i1s a top perspective view of the deploy shaft and the arm

coupled to the pivot assembly;

20 [0015) Figure 8 is a bottom perspective view of the running board assembly

including the pivot assembly disposed between the step and the first actuator housing;

0016 Figure 9 1s a perspective view of a deploy gear positioned along the

deploy shaft and coupled to the drive shaft;
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(0017] Figure 10 is an end view of the running board assembly including the

step in a stowed position;

[0018] Figure 11 is an end view of the running board assembly including the

step in a deployed position;

[0019] Figure 12 is a perspective view of a running board assembly according

to another embodiment including a belt drive;

[0020] Figure 13 is a perspective view of the first actuator housing in a

running board assembly according to yet another embodiment including a lead screw

and a nut disposed therealong;

[0021] Figure 14 is a perspective view of the arm and the lead screw coupled

to one another by a connecting member;

[0022] Figure 15 is an end view of the running board assembly including the

step in the stowed position; and

[0023] Figure 16 is an end view of the running board assembly including the

step in the deployed position.

DETAILED DESCRIPTION OF THE EMBODIMENTS
[0024] Referring to Figures 1 and 2, a running board assembly, generally
shown at 10, includes a step 12 for assisting individuals in entering and exiting a
motor vehicle. The step 12 extends longitudinally between opposing end caps 14, 16.

A step tread 18 extends in a longitudinal direction along both the step 12 and the end
caps 14, 16.

[0025] The running board assembly 10 includes first 20a and second 20b
actuator housings adapted to be fixedly secured to the motor vehicle. Although two
actuator housings 20a, 20b are shown, it is appreciated that the particular number of

actuator housings utilized in the running board assembly 10 may vary. First 24a and
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second 24b cover members are fixedly secured to the respective first 20a and second
20b actuator housings by a plurality of cover screws 28 to prevent the accumulation of

dirt, moisture, and the like therewithin.

[0026] The running board assembly 10 includes a connector structure 30
extending longitudinally between the first 20a and second 20b actuator housings. A
motor assembly 32 is fixedly mounted to and supported by the connector structure 30.
The motor assembly 32 is operably connected to the step 12 for movement thereof
between a stowed position and a deployed position. First 34 and second 36 drive
shafts are coupled to the motor assembly 32 and rotate in opposing first and second
directions in response to actuation thereof. The first drive shaft 34 extends from the
motor assembly 32 to the first actuator housing 20a, and the second drive shaft 36
extends from the motor assembly 32 to the second actuator housing 20b. It is
apprecilated that the particular location of the motor assembly 32 along the connector

structure 30 may vary in light of packaging considerations of different motor vehicles.

[0027] The detailed description as set forth below specifically refers to the
mechanism within the first actuator housing 20a. It should be appreciated that
although this paragraph and the remaining detailed description refer only to the first
actuator housing 20a, the first drive shaft 34, and components associated therewith,
the same applies equally to the second actuator housing 20b, the second drive shaft

36, and the components associated therewith.

[0028] Referring to Figures 3 through 5, the first drive shaft 34 includes a
distal end 38 fixedly secured to a shaft 40 extending out of the first actuator housing
20a. The shaft 40 includes a deploy gear 42 fixedly mounted therealong. Thus,

rotation of the first drive shaft 34 will cause rotation of the deploy gear 42 via the
shaft 40.

[0029] The ftirst actuator housing 20a includes an interior portion 44 that
houses an arm 46 and a linear mechanism 47, as shown in Figure 5. It is appreciated

that although the arm 46 and the linear mechanism 47 are shown in a side-by-side

PCT/CA2009/000203
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relationship, the particular configuration of the arm 46 and the linear mechanism 47
relative to one another may vary. In one embodiment, the linear mechanism 47
includes a deploy shaft 48. Both the arm 46 and the deploy shaft 48 move relative to
the first actuator housing 20a in an outboard direction, shown by arrow A in Figure 6,
and an opposing inboard direction, shown by arrow B in Figure 6. The arm 46 is in
telescoping engagement with the first actuator housing 20a such that movement in the
outboard direction moves the arm 46 out of the first actuator housing 20a and

movement n the inboard direction moves the arm 46 into the first actuator housing

20a.

[0030] Referring to Figures 6 and 7, the arm 46 extends between opposing
inboard 50 and outboard 52 ends and is received within at least one bearing 54. A
deploy limit stop 56 is located at the inboard end 50 of the arm 46. The deploy limit
stop 56 bottoms out against the first actuator housing 20a to prevent further
movement of the arm 46 in the outboard direction relative to the first actuator housing
20a. A stow stop 58 is located at the outboard end 52 of the arm 46. The stow stop
58 bottoms out against the first actuator housing 20a to prevent further movement of

the arm 46 in the inboard direction relative to the first actuator housing 20a.

[0031] Reterring to Figures 6 through 8, a pivot assembly, generally indicated
at 60a, 1s fixedly secured to the step 12 and is pivotal relative to the arm 46. The
pivot assembly 60a includes a pivot bearing member 62 having a pair of spaced apart
legs 64, 66 fixedly mounted along a pivot pin 68, as shown in Figure 8. The pivot pin
68 extends through a protrusion 70 formed at the outboard end 52 of the arm 46 and
rotates relative thereto. The rotation of the pivot pin 68 pivots the pivot bearing
member 62 relative to the arm 46. The pivot assembly 60a also includes a mounting
portion 74 having a nut 76 and screws 78 for fixedly securing the step 12 to the pivot
assembly 60a. Thus, pivotal movement of the pivot assembly 60a relative to the arm
46 will pivot the step 12 relative thereto. A tilt limit stop 72 is disposed along the

prvot assembly 60a to stop pivotal movement of the step 12.

PCT/CA2009/000203
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[0032] A friction member 80 1s disposed within the first actuator housing 20a
and acts upon the arm 46 to bias the step 12 towards the deployed position. In one
embodiment, the friction member 80 is a leaf spring although it 1s apprectated that the
particular friction member 80 may vary in another embodiment. The friction member
80 provides controlled rotation of the pivot assembly 60a and the step 12 with respect
to the arm 46. The position of the friction member 80 between the first actuator
housing 20a and the arm 46 rotates the step 12 via the pivot assembly 60a prior to
linear movement of the arm 46 and the deploy shaft 48. It is, however, appreciated
that in the alternative the friction member 80 may be positioned to rotate the step 12

after linear movement of the arm 46 and the deploy shaft 48.

[0033] Referring to Figures 6, 7, and 9, the deploy shaft 48 extends through at
least one bearing 82 and includes a linear rack 84 having a toothed portion 86. The
deploy gear 42 engages the linear rack 84 such that rotation of the deploy gear 42 in a
first direction initiates linear movement of the deploy shaft 48 in the outboard
direction (see arrow A in Figure 6) relative to the first actuator housing 20a to move
the step 12 to the deployed position, and rotation of the deploy gear 42 in an opposing
second direction causes linear movement of the deploy shaft 48 in the inboard
direction (see arrow B in Figure 6) relative to the first actuator housing 20a to move
the step 12 to the stowed position. The deploy shaft 48 includes a stow stop 88
disposed at an outboard end 90. The stow stop 88 bottoms out against the first
actuator housing 20a to stop movement of the deploy shaft 48 in the inboard direction
as the step 12 reaches the stowed position. A tilt knuckle 92 is secured to the
outboard end 90 of the deploy shaft 48 by a tilt screw 94. A tilt pin 96 extends
through the tilt knuckle 92 and the pivot bearing member 62.

[0034] The deploy shaft 48 also includes a detent groove 98 formed along one
side thereof. The detent groove 98 selectively receives a ball 100 therewithin. A
spring 102 extends between the ball 100 and a plug 104 and biases the ball 100 out of
the detent groove 98. When the step 12 is moved to the stowed position such that the
deploy shaft 48 is located inside the first actuator housing 20a, the plug 104 urges the

PCT/CA2009/000203
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ball 100 into the detent groove 98 to maintain the step 12 in the stowed position.
When the step 12 is moved to the deployed position such that a portion of the deploy
shaft 48 extends outside the first actuator housing 20a, the spring 102 urges the ball
100 out of the detent groove 98.

[0035] In operation, starting with the step 12 in the stowed position (as shown
in Figure 10), the motor assembly 32 is actuated to rotate the first drive shaft 34 in a
first direction. The rotation of the first drive shaft 34 causes rotation of the deploy
gear 42 in the first direction. The engagement between the deploy gear 42 and the
linear rack 84 of the deploy shaft 48 causes linear movement of the deploy shaft 48
and the arm 46 in an outboard direction (shown by arrow A in Figure 10). The pivot
assembly 60a pivots relative to the arm 46 such that the step 12 tilts downwards to an
orientation generally horizontal relative to the ground. The downward tilting ot the
step 12 can occur as the step 12 begins its linear movement in the outboard direction
or it can occur after the step 12 has completed its linear movement in the outboard
direction. Once the step 12 has completed travel in the outboard direction and has
tilted downwards to an orientation generally level with the ground, the step 12 is in its

deployed position (as shown in Figure 11).

[0036} To return the step 12 to the stowed position, the motor assembly 32 1s
actuated to rotate the first drive shaft 34 in an opposing second direction. The rotation
of the first drive shaft 34 causes rotation of the deploy gear 42 in the second direction.
The engagement between the deploy gear 42 and the linear rack 84 of the deploy shatft
48 causes linear movement of the deploy shaft 48 and the arm 46 in an inboard
direction (shown by arrow B in Figure 11). The pivot assembly 60a pivots relative to
the arm 46 such that the step 12 tilts upwardly. The upward tilting of the step 12 can
occur as the step 12 begins its linear movement in the inboard direction or 1t can occur
after the step 12 has completed its linear movement in the inboard direction. Once the
step 12 has completed travel in the inboard direction and has tilted upwards, the step

12 is in its stowed position (as shown in Figure 10).

PCT/CA2009/000203
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[0037] Referring to Figure 12, wherein like primed reference numerals
represent similar elements as those set forth above, the linear mechanism 47’ in
another embodiment of the running board assembly 10’ includes a timing belt,
generally shown at 106, positioned within the first actuator housing 20a’ to provide
linear movement of the deploy shaft 48’ in response to rotation of the first drive shaft
34. The timing belt 106 may be coupled to the deploy shaft 48’ to provide linear
movement of the arm 46°. In the alternative, the timing belt 106 may be directly
connected to the arm 46’ to etffect linear movement thereof, thereby eliminating the

need for the deploy shaft 48°.

[0038] Retferring to Figures 13 through 16, wherein double-primed reference
numerals represent similar elements as those set forth above, the linear mechanism
477" in another embodiment of the running board assembly 10°” includes a lead screw
120 and a nut 122 positioned within the interior portion 44 of the first actuator
housing 20a’’. The lead screw 120 is supported within the interior portion 44°’ of the
tirst actuator housing 20a’’ by a pair of bearings 121, 123.

10039} The first drive shaft 34° i1s operably coupled to the lead screw 120 to
rotate the lead screw 120 relative to the first actuator housing 20a’’. The first drive
shatt 34’ is fixedly secured to the shaft 40°° which is supported by a bearing 124.
The shaft 40’ 1s fixedly secured to a drive mitre gear 126. The drive mitre gear 126
engages a driven mitre gear 128 which is fixedly mounted to the lead screw 120.
Thus, the rotation of the first drive shaft 34’ rotates the lead screw 120 via the shaft
40’, the drive mitre gear 126, and the driven mitre gear 128. The rotation of the lead
screw 120 in opposing first and second directions causes linear movement of the nut

122 therealong 1n the direction of arrows C and D, as shown in Figure 14.

[0040] A connecting member 130 is fixedly secured between the nut 122 and
the arm 46°°. The connecting member 130 defines an aperture 132 for receiving one
end of the lead screw 120 therethrough. A first screw 134 is provided to fixedly

secure the nut 122 to the connecting member 130. A second screw 136 fixedly

PCT/CA2009/000203



WO 2009/103163

10

15

20

23

CA 02725403 2010-07-29

secures the connecting member 130 to the arm 46°°. As a result of the fixed
connection between the nut 122 and the arm 46°°, the linear movement of the nut 122
in the direction of arrows C and D will also move the arm 46’ in the direction of

arrows C and D.

[0041] The pivot assembly 60a’’ i1s fixedly secured to the step 12’ and is
coupled to the protrusion 70’ at the outboard end 52’ of the arm 46’°. The pivot
assembly 60a’’ includes the pivot bearing member 62’ fixedly mounted along the
pivot pin 68°°. The pivot pin 68’ also extends through the protrusion 70°° of the arm
46’ and 1s able to rotate relative thereto. Thus, the rotation of the pivot pin 68’ will

pivot the pivot assembly 60a’’, and with it the step 12”°, relative to the arm 46°°.

[0042] The pivot assembly 60a’’ includes upper 138 and lower 140 bumpers
fixedly secured to an inboard surface 142 of the pivot bearing member 62°°. It is
appreciated that the particular number of bumpers 138, 140 may vary. When the step
12°° 1s in the stowed position, the upper 138 and lower 140 bumpers abut against an
outer wall 144 of the first actuator housing 20a’’. The abutting engagement between
the upper 138 and lower 140 bumpers and the outer wall 144 of the first actuator
housing 20a’” maintains the step 12°” in the upwardly tilted orientation when the step
12 1s 1n the stowed position, as shown in Figure 15. When the step 12 is moved to
the deployed position, the upper 138 and lower 140 bumpers are not being tilted
upwardly by the outer wall 144 and gravity lowers the step 12’7 to an orientation

generally level with the ground, as shown in Figure 16.

[0043] In operation, starting with the step 12°° in the stowed position (as
shown 1n Figure 13), the motor assembly 32’ is actuated to cause rotation of the first
drive shaft 34’ in a first direction. The rotation of the first drive shaft 34" causes
rotation of the lead screw 120 1n a first direction via the shaft 40’°, the drive mitre
gear 126, and the driven mitre gear 128. As the lead screw 120 rotates, the nut 122
moves along the lead screw 120 in the direction of arrow C in Figure 14. Because the

arm 46’ is fixedly secured to the nut 122 by the connecting member 130, the arm

10
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46’ will also move out of the first actuator housing 20a’’ in the direction of arrow C.
As the arm 46’° moves in the direction of arrow C, the upper 138 and lower 140
bumpers along the inboard surface 142 of the pivot bearing member 62°° move away
from the outer wall 144 of the first actuator housing 20a’’. As a result, gravity causes
the pivot assembly 60a’’, and with it the step 12, to tilt downwardly to an orientation
generally level with the ground. The arm 46’ will continue to move out of the first
actuator housing 20a’’ until the arm 46°° bottoms out against the first actuator housing

20a’’. At this point, the step 12°° is in the deployed position, as shown in Figure 16.

[0044] To move the step 12°° from the deployed position to the stowed
position, the motor assembly 32°’ is actuated to cause rotation of the first drive shaft
34> in an opposing second direction. The rotation of the first drive shaft 34’ causes
rotation of the lead screw 120 in a second direction via the shaft 40°°, the drive mitre
gear 126, and the driven mitre gear 128. As the lead screw 120 rotates, the nut 122
moves along the lead screw 120 in the direction of arrow D in Figure 14. Because the
arm 46’ i1s fixedly secured to the nut 122 by the connecting member 130, the arm
46°° will also move in the inboard direction of arrow D. As a result, the arm 46°’ 1s
urged into the first actuator housing 20a’’. As the outboard end 52’ of the arm 46”°
enters the first actuator housing 20a’’, the lower bumpers 140 come into contact with
the outer wall 144 of the first actuator housing 20a’’, which causes the pivot assembly
60a’’, and with it the step 12°°, to begin to tilt upwardly. The outboard end 52’ of the
arm 46°° continues to move into the first actuator housing 20a’’ until the upper
bumpers 138 come into contact with the outer wall 144 of the first actuator housing
20a’’, which further tilts the step 12°° upwardly. Once all of the upper 138 and lower
140 bumpers abut the outer wall 144 of the first actuator housing 20a’’, the step 12’

is in the stowed position, as shown in Figure 16.

[0043] It i1s further appreciated that any of a number of mechanisms may be
utilized to provide linear movement of a shaft including, but not limited to, a tape
drive, a bell crank and tie rod, various belt drives such as a smooth belt, a toothed

belt, or cable and the like.

11
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[0046] The invention has been described in an illustrative manner. It 1s to be
understood that the terminology, which has been used, 1s intended to be in the nature
of words of description rather than of limitation. Many modifications and variations
of the invention are possible in light of the above teachings. Therefore, within the

scope of the appended claims, the invention may be practiced other than as

specifically described.
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Claims

What 1s claimed 1s:

5 1. A running board assembly for a motor vehicle, said running board
assembly comprising:
a step;
a pivot assembly fixedly secured to said step;
an arm coupled to said pivot assembly;

10 a linear mechanism comprising a deploy shaft having a linear rack extending
therealong, the linear mechanism coupled to said arm and spaced apart therefrom 1n a
lateral direction, said linear mechanism operably connected to said arm to impart linear
movement to said arm in opposing outboard and inboard directions; and

a motor assembly operably coupled to said linear mechanism,
15 whereby said pivot assembly is pivotal relative to said arm to tilt said step relative

thereto.

2. A running board assembly as set forth in claim 1 wherein said linear
mechanism includes a deploy gear operably connected to said motor assembly and
engaging said linear rack to provide linear movement of said deploy shaft in said opposing

20  outboard and inboard directions.

3. A running board assembly as set forth in claim 1 including a ball

selectively retained within a detent groove formed along said deploy shatft.

4. A running board assembly as set forth in claim 3 including a spring for

biasing said ball out of said detent grove.

25 5. A running board assembly for a motor vehicle, said running board
assembly comprising:
a step;

a pivot assembly fixedly secured to said step;

13
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an arm coupled to said pivot assembly;

a linear mechanism coupled to said arm and spaced apart therefrom in a lateral
direction, said linear mechanism operably connected to said arm to impart linear
movement to said arm in opposing outboard and inboard directions; and

a friction member coupled to said arm and applying a biasing force thereto,

whereby said p1vot assembly 1s pivotal relative to said arm to tilt said step relative

thereto.

0. A running board assembly for a motor vehicle, said running board
assembly comprising:

a step;

a pivot assembly fixedly secured to said step;

an actuator housing fixedly mounted to the motor vehicle;

an arm coupled to said pivot assembly, said arm being disposed within said
actuator housing and being slidable relative to said actuator housing in opposing
outboard and inboard directions for movement into and out of said actuator housing;
and

a linear mechanism disposed within said actuator housing with said arm and
spaced apart from said arm 1n a lateral direction, said linear mechanism coupled directly
to said pivot assembly and movable 1n said opposing outboard and inboard directions to
tilt said step relative to said arm to provide linear movement of said arm in said
outboard and inboard directions thereby moving said step between a stowed position

and a deployed position.

7. A running board assembly for a motor vehicle, said running board
assembly comprising:

an actuator housing fixedly mounted to the motor vehicle;

an arm slidable relative to said actuator housing in opposing inboard and
outboard directions for movement into and out of said actuator housing;

a linear mechanism comprising a deploy shaft having a linear rack extending

therealong, said linear mechanism disposed within said actuator housing and spaced
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apart from said arm in a lateral direction, said linear mechanism operably connected to

said arm to provide linear movement of said arm in said inboard and outboard

directions;
a motor assembly operably coupled to said linear mechanism; and
a step pivotal relative to said arm and movable 1n said opposing inboard and

outboard directions therewith for movement between a stowed position and a deployed

position.

8. A running board assembly as set forth in claim 7 wherein said linear
mechanism includes a deploy gear operably connected to said motor assembly and
engaging said linear rack to provide linear movement of said deploy shaft in said opposing

outboard and inboard directions.

9. A running board assembly as set forth in claim 8 including a ball

selectively retained within a detent groove formed along said deploy shatft.

10. A running board assembly as set forth in claim 9 including a spring for

biasing said ball out of said detent grove.

11. A running board assembly for a motor vehicle, said running board
assembly comprising:

an actuator housing fixedly mounted to the motor vehicle;

an arm slidable relative to said actuator housing 1n opposing inboard and
outboard directions for movement into and out of said actuator housing;

a friction member disposed between said actuator housing and said arm;

a linear mechanism disposed within said actuator housing and spaced apart from
said arm 1n a lateral direction, said linear mechanism operably connected to said arm to
provide linear movement of said arm 1n said inboard and outboard directions; and

a step pivotal relative to said arm and movable in said opposing inboard and

outboard directions therewith for movement between a stowed position and a deployed

position.
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12. A running board assembly for a motor vehicle, said running board assembly
comprising:

a step;

a pivot assembly fixedly secured to said step, said pivot assembly including a
pivot bearing member and a tilt knuckle pivotally coupled to said pivot bearing
member;

an actuator housing adapted to be fixedly mounted to the motor vehicle, said
actuator housing defining an interior portion extending longitudinally between first and
second ends and closed by a cover member;

an elongated arm extending longitudinally between a first end pivotally coupled
to said pivot bearing member and an opposite second distal end, wherein said arm 1s
disposed within said interior portion of said actuator housing and slidable relative to
said actuator housing in opposing outboard and inboard directions for movement into
and out of said actuator housing; and

a linear mechanism extending longitudinally between a first end fixedly secured
to said tilt knuckle and an opposite second distal end,

wherein said linear mechanism is disposed within said interior portion of said
actuator housing and spaced adjacent from and parallel to said arm 1n a lateral direction,
said linear mechanism coupled directly to said tilt knuckle of said pivot assembly and
movable in said opposing outboard and inboard directions to pivot said pivot bearing
member and tilt said step relative to said arm and to provide linear movement of said
arm 1n said outboard and inboard directions, thereby moving said step between a stowed

position retracted against said actuator housing and a deployed position extended away

from said actuator housing.

13. A running board assembly as set forth in claim 12 including a motor
assembly operably coupled to said linear mechanism for driving said linear mechanism

in said opposing outboard and inboard directions.
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14. A running board assembly as set forth in claim 13 wherein said linear
mechanism includes a deploy shaft extending between said first and second ends
thereof, a timing belt coupled to said deploy shaft and a deploy gear operably connected
to said motor assembly and engaging said timing belt to provide linear movement of
said deploy shaft in said opposing outboard and inboard directions in response to

rotational movement of said deploy gear.

15. A running board assembly as set forth in claim 13 wherein said linear
mechanism includes a deploy shaft extending between said first and second ends thereof

and having a linear rack extending longitudinally therealong.

16. A running board assembly as set forth 1n claim 15 wherein said linear
mechanism includes a deploy gear operably connected to said motor assembly and
engaging said linear rack to provide linear movement of said deploy shaft in said
opposing outboard and inboard directions in response to rotational movement of said

deploy gear.

17. A running board assembly as set forth in claim 16 including a ball

selectively retained within a detent groove formed along said deploy shaft.

18. A running board assembly as set forth in claim 17 including a spring for

biasing said ball into said detent groove.

19. A running board assembly as set forth in claim 12 including a friction

member disposed between said actuator housing and said arm for controlling said tilt of
said step relative to said arm during linear movement of said arm in said opposing

outboard and inboard directions.

20. A running board assembly for a motor vehicle, said running board assembly
comprising:

an actuator housing adapted to be fixedly mounted to the motor vehicle, said
actuator housing including an outer wall defining an interior portion extending

longitudinally between first and second ends;
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a step;

a pivot assembly fixedly secured to said step, said pivot assembly including an
inboard surface having at least one bumper mounted therealong;

an elongated arm extending longitudinally between a first end coupled to said
pivot assembly and an opposite distal end, wherein said arm i1s disposed within said
interior portion of said actuator housing and slidable relative to said actuator housing in
opposing outboard and inboard directions for movement into and out of said actuator
housing, and wherein said pivot assembly 1s pivotal relative to said arm to tilt said step
relative thereto;

a lead screw extending longitudinally between a first end operatively coupled to
said pivot assembly and an opposite second distal end, wherein said lead screw i1s
disposed within said interior portion of said actuator housing and spaced parallel to said
arm, and wherein said lead screw 1s rotatable in opposing first and second directions;
and

a nut threadedly engaging said lead screw and fixedly connected to said arm
such that rotation of said lead screw 1n said opposing first and second directions moves
said arm 1n said opposing outboard and inboard directions;

wherein said step 1s movable between a stowed position 1n which said at least
one bumper abuts said outer wall of said actuator housing to maintain said step outside
said actuator housing in an upwardly tilted orientation, and a deployed position in which
said at least one bumper is spaced apzlrt from said outer wall of said actuator housing

such that said step is tilted to an orientation level with the ground.

21. A running board assembly as set forth in claim 20 including a motor
assembly operably coupled to said lead screw for driving said lead screw in said

opposing first and second directions.

22. A running board assembly as set forth in claim 21 including a connecting

member fixedly securing said nut to said arm.
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