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control means (66) responsive to the degree of relative move-
ment of the adjustment member (30) and the pedal arm (16)
to produce a control signal proportional to such movement,
and a motor (18) mounted on the bracket (12) adjacent the
control mechanism (14), and a drive means (20) connecting
the motor (18) to the control mechanism (14) for moving the
control mechanism (14) and pedal arm (16) as a unit.
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ADJUSTABLE CONTROL VEHICLE PEDAL

Field of Invention
This invention relates to control pedals, more particularly to the powered

adjustment of the position of such pedals.

Background of the Invention

A variety of adjustable control pedal arrangements have been provided to
complement other adjustments to other mechanisms such as adjustable steering
wheels and seats to accommodate drivers of different sizes.

Adjustable pedal systems typically have attempted to utilize existing
mounting brackets and the like and require the separate installation of the various
components such as pedals, electronic controls and the motor for powering the
arrangement with the accompanying need to tailor each of the various components
to the available mounting arrangements in a specified vehicle.

It is an object of the invention to provide, in one or more embodiments, an
adjustable pedal control assembly for vehicles which can be fabricated as a
complete assembly to include the control mechanism, control pedal and the motor
for adjusting the mechanism as a complete assembly to eliminate the need of
customizing the various parts in an effort to utilize existing mounting structures.

It is another object of the invention to provide, in certain embodiments, an
adjustable pedal assembly which can be installed as a unit in original equipment
or in the after market, without the need for elaborate redesign of mounting

structures or components.
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It is a further object of the invention to provide, in some embodiments, an
adjustable pedal assembly which includes the motor positioned adjacent the

control mechanism, to improve vehicle packaging considerations.

Summary of the Invention

These and other objects ofl the invention are addressed by a mounting
bracket which acts as a base member to support the remaining components of the
total control assembly such as the motor, control mechanism, the pedal arm and
drive mechanism. The complete assembly includes a bracket adapted for
mounting on the wall of a vehicle adjacent to the driver's position, an adjustment
member pivotally mounted to the bracket, a control mechanism mounted to the
adjustment bracket, and a pedal pivotally mounted to the control mechanism. The
control mechanism includes an electronic control means responsive to the degree
of relative movement of the adjustment member and the pedal to produce a
control signal proportional to the pivotal movement, together with a motor
mounted directly on the bracket and adjacent the control member with a drive
means connecting the motor to the control member for pivoting the adjustment
member together with the pedal arm to selected positions by the driver.

In one broad form of the invention, there is provided an adjustable control
pedal assembly for a vehicle, said assembly comprising:

one bracket having a support surface adapted for mounting on the vehicle,

the bracket having a support arm extending perpendicular to the support

surface;

an adjustment member having an uppermost end pivotally suspended from
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the free end of said bracket support arm at a first fixed axis that is

generally horizontal and transverse to the vehicle;

a control mechanism mounted to said adjustment member, for pivotal
movement of said adjustment member about the first fixed axis;

a pedal operatively attached to said control mechanism for pivotal
movement relative thereto about a second axis that is parallel to and positioned
below said first axis;

wherein said control mechanism includes an electronic control means
responsive to the degree of relative movement of said adjustment member and
said pedal to produce a contro! signal proportional to such movement; and

a motor mounted on said bracket support surface in a position adjacent to
said control mechanism, and a drive means connecting said motor to said control
mechanism for pivoting said adjustment member, control mechanism and pedal
together as a unit without relative movement between the adjustment member and
the pedal about the first axis when the motor is activated.

In another broad form of the invention there is provided an adjustable
control pedal assembly for adjusting the position of a pedal relative to the operator
of a vehicle, said assembly comprising:

one bracket having a support surface adapted to be supported on the
vehicle in a generally vertical position wherein the bracket includes a support arm
extending perpendicular to the support surface;

an adjustment member having a control mechanism mounted thereto,
wherein said adjustment member has an uppermost end pivotally mounted to an

outermost portion of the free end of said bracket support arm and said control
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mechanism operatively controls the pivotal movement of said adjustment member
about a first fixed axis that is generally horizontal and transverse to the vehicle;

a pedal, wherein said pedal includes a pedal arm having a pedal pad
mounted thereto, wherein said pedal arm is operatively connected to said control
mechanism for pivotal movement about a second axis that is parallel to and
positioned below said first axis;

wherein said control mechanism includes means that is responsive to the
movement of said control mechanism and pedal arm about said second axis, and
to produce an electrical signal proportional to the degree of movement of said
control mechanism and pedal arm about said second axis; and

a motor mounted to said bracket in a position adjacent said control
mechanism, wherein said motor is connected to said control mechanism by a drive
means for movement of said control member and pedal together as a unit without
relative movement between the adjustment member and the pedal, about the first
axis to selected angular positions relative to said bracket when the motor is
activated.

In still another broad form, there is provided an adjustable pedal control
assembly for a motor vehicle, said assembly comprising:

one bracket adapted to be supported on the motor vehicle, wherein said
bracket includes a generally planar support surface having a raiscd portion, and a
support arm extending, perpendicular to the support surface;

an adjustment member, wherein said adjustment member includes a
generally planar support surface and an arm extending from an upper edge of said

support surface, and a free end of said arm is pivotally attached to said bracket
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support arm at a first fixed pivot axis that is generally horizontal and transverse to
the vehicle;

a control mechanism mounted to said adjustment member;

a pedal having a pedal arm operatively comnected to said control
mechanism for pivotal movement about a second pivot axis that is parallel to and
positioned below the first pivot axis, said pedal arm having a pad at one end for
engagement by the foot of an operator;

wherein said control mechanism includes an electronic signal means that
produces a signal proportional to the movement of said pedal arm relative to said
control mechanism, about said second pivot axis, for all angular positions of said
pedal;

a motor supported on said raised portion of said bracket support surface;
and

a drive means connecting said motor to said control mechanism to pivot
the control mechanism, adjustment member and pedal together as a unit about
said first pivot axis without relative movement between the adjustment member
and the pedal, when the motor is activated to position said pedal pad relative to an
operator of the vehicle.

In the specification the term “comprising” shall be understood to have a
broad meaning similar to the term “including” and will be understood to imply the
inclusion of a stated integer or step or group of integers or steps but not the
exclusion of any other integer or step or group of integers or steps. This definition
also applies to variations on the term “comprsing” such as “comprise” and

“comprises”.
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Brief Description of the Drawings

Other objects, features and advantages of the present invention will
become apparent by reference to the following description and to the drawings in
which:

Fig. 1 is a perspective view of the adjustable control pedal assembly
embodying the invention;

Fig. 2 is a diagrammatic side view of the pedal assembly of Fig. 1 showing
the range of operation according to the present invention;

Fig. 3 is a sectional view taken along line 3-3 of Fig. 2 of a support arm
for the pedal assembly according to the present invention; and

Fig. 4 is a sectional view taken along line 4-4 of Fig. 1 of a control

mechanism for the pedal assembly according to the present invention.

Detailed Description of the Drawings

Referring to Figs. 1-4, an adjustable control pedal assembly 10 for a
vehicle (not shown) embodying the invention is illustrated. The adjustable control
pedal assembly 10 includes a bracket member 12 which supports a control
mechanism 14, a pedal arm 16, a motor 18, and drive means 20 connecting the
motor 18 to the control mechanism 14 for powered movement of the latter. The
bracket member 12 is intended for mounting of the adjustable control pedal
assembly 10 in the passenger compartment of the vehicle, preferably on the fire
wall immediately ahead of a driver's position. The bracket member 12 includes a
generally planar support surface 22 for attachment to the firewall, and a support

arm 24 extending generally perpendicular to an upper portion of the support
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surface 22, to pivotally support an adjustment member 30. It should be
appreciated that the support arm 24 has a U-shape and is generally parallel to the
longitudinal axis of the vehicle. The bracket member 12 further includes a raised
portion 25 adjacent the support arm 24 that provides a support surface for a motor
18 and a drive means 20.

Preferably, the bracket member 12 is provided with a mounting boss as
shown at 26 to receive a bolt (not shown) by which the entire assembly 10 can be
fastened to the wall of the vehicle.

The adjustable pedal control assembly 10 includes a motor 18 which is

known and conventional in the art, for actuating the control mechanism 14.
The motor 18 is attached to the bracket member 12 in a fixed position by a
conventional fastening means (not shown). Preferably, the motor 18 is positioned
on the raised portion 25 of the bracket 12 adjacent the support arm 24, and is
disposed with its axis of rotation substantially vertical and parallel to the support
surface 22 of the bracket 12.

The control mechanism 14 provides for adjustment of the adjustable
control pedal assembly 10 and includes a housing 28 mounted to the adjustment
member 30. It should be appreciated that the control mechanism 14 further
includes a signal means, shown at 66, that is responsive to the movement of the
control mechanism 14 and pedal arm 16 to produce an electrical signal
proportional to the degree of movement of the control mechanism 14 and pedal
arm 16. The adjustment member 30 is a generally planar member and includes an
arm 32 extending perpendicular to an upper end of the adjustment member 30. A

free end of the arm 32 is pivotally attached to the support arm 24 at an upper pivot
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point, as shown at 34. As shown in Fig. 3, a pivot pin 36 extends therethrough an
opening in the arm 32 to pivotally retain the arm 32 in the support arm 24, to form
a generally horizontal pivot axis 34 extending transversely to the direction of
movement of the vehicle. Advantageously, the adjustment member 30 is
suspended from the support arm 24 of the bracket 12. In this example, a bushing
39 is disposed around the pivot pin 36 to facilitate the pivotal movement of the
adjustment member 30 relative to the pivot axis 34,

As shown in Fig. 4, the motor 18 is connected to the control mechanism 14
by the drive means 20 to provide motion to pivot the adjustment member 30 with
the control mechanism 14 mounted thereto, relative to its pivot axis 34. For
example, the drive means 20 includes a housing 38 containing a threaded drive
screw 40, which extends at right angles to a main drive shafi (not shown) of the
motor 18. The main drive shaft includes a worm gear which engages the threaded
drive screw 40. An end 42 of the threaded drive screw 40 is operatively connected
to the control mechanism 14 by a complementary threaded member 64. The
complementary threaded member 64 is slidably supported by a link 44, The link
44 is a generally planar member having a slot 46. For example, the
complementary threaded member 64 is connected to the link 44 by a pin 60 and
push nut 62 slidingly disposed in the slot 46 of the link 44, as is understood in the
art. The link 44 is rotatably attached to an end of the adjustment member 30, such
as by another pin 60 and push nut 62. Actuation of the motor 18 and rotation of
the drive shaft 40 causes the adjustment member 30 to be pivoted about the pivot
axis 34. During such movement, the arcuate movement of the adjustment member

30 is accommodated by movement of the link 44,
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The pedal arm 16 is pivotally connected to the control member 14 for
relative movement about a pivot axis indicated generally at 52 and extending
parallel to and below pivot axis 34. Movement of the pedal arm 16 relative to the
control mechanism 14 is effective to produce an electronic control signal
proportional to the position of the control mechanism 14 and pedal arm 16 for the
operation of brakes, transmissions or engine controls, such as controls
commercially available from Hella of Germany.

A pedal pad support 54 is mounted to an end of pedal arm 16. In this
example, the pedal pad support 54 has a curved, convex upper surface as shown at
56. When the pedal arm 16 is in a fully forward position, the forward portion of
the pedal pad 54 is in position for depression by the driver. When the pedal pad 54
is adjusted toward the rear of the vehicle, the pedal pad 54 moves along an arc and
the rear portion of the convex surface 56 is in a position for engagement by the
foot of the driver. In this example, the pedal pad support 54 is cast as an integral
portion of the pedal arm 16. Alternatively, an elastomeric pedal pad (not shown),
as is known in the art, can be mounted to the pedal arm 16,

It should be appreciated that the adjustable pedal assembly 10 may include
other component parts, such as switches (not shown) or the like, which are known
and conventional in the art for the adjustable control pedal assembly 10.
Advantageously, the adjustable control pedal assembly 10 may be supplied in its
assembled condition for installation as a unit in the vehicle. The position of the
motor 18 adjacent to the control mechanism 14 improves the packagability of the
adjustable pedal assembly relative to other parts of the vehicle, such as ducts or a

tunnel. In addition, the use of the pedal adjustment member 30 facilitates

12-




09 Nov 2007 -

2001293238

20

10
commonization of adjustable pedal assemblies between various vehicle types.
After mechanical connections are made to support the assembly 10 in the vehicle,
various electrical connections can be made between the control mechanism 14 and
the mechanisms to be operated, such as brakes, transmission and throttles.

In operation, a control such as a switch (not shown) is activated to
energize the motor 18, which causes pivoting of the adjustment member 30 and
pedal arm 16 attached thereto, to selected positions relative to the bracket 12 and
therefore the vehicle itself, as best seen in Fig. 2. Advantageously, the distance of
the pedal pad relative to the driver can be modified to accommodate a wide
variety of driver sizes. Such actuation of the motor 18 causes the control
mechanism 14 and pedal arm 16 to move as a unit between the extreme positions
indicated in full line and in broken line in Fig. 2, with the extent of adjustment
indicated by the arrow 58.

For example, the pedal pad 56 can be positioned along an arcuate path of
75 mm. During such movement, the link translates the rotary motion of the drive
screw 40 into the linear motion of the adjustment member 30, by movement of the
drive screw 40 in the slot 46 of the link 44, to permit arcuate pivotal movement of
the adjustment member 30 with control mechanism 14 mounted thereto, together
with the pedal arm 16, about the pivot axis 34.

Subsequent movement of the pedal arm 16 relative to the stationary
control mechanism 14 produces an electronic signal for operating various
mechanisms of the vehicle and such a signal is in direct proportion to the relative
positions of the control mechanism 14 and pedal arm 16 during the full range of

movement of the control mechanism 14,
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The present invention has been described in an illustrative manner, It is to
be understood that the terminology which has been used is intended to be in the
nature of words of description rather than of limitation. Many modifications and
variations of the present invention are possible in light of the above teachings.
Therefore, within the scope of the appended claims, the present invention may be
practiced other than as specifically described, as will be apparent to a person of

ordinary skill in this field of technology.
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Claims

L. An adjustable control pedal assembly for a vehicle comprising:

one bracket having a support surface adapted for mounting on the vehicle, the bracket

having a support arm extending perpendicular to the support surface;

an adjustment member having an uppermost end pivotally suspended from the free

end of said bracket support arm at a first fixed axis that is generally horizontal and

transverse to the vehicle;

a control mechanism mounted to said adjustment member, for pivotal movement of
said adjustment member about the first fixed axis;

a pedal operatively attached to said control mechanism for pivotal movement relative
thereto about a second axis that is parallel to and positioned below said first axis;

wherein said control mechanism includes an electronic control means responsive to
the degree of relative movement of said adjustment member and said pedal to produce a
control signal proportional to such movement; and

a motor mounted on said bracket support surface in a position adjacent to said control
mechanism, and a drive means connecting said motor to said control mechanism for pivoting
said adjustment member, control mechanism and pedal together as a unit without relative
movement between the adjustment member and the pedal about the first axis when the motor

is activated.

2. The pedal assembly of claim 1 wherein said drive means connecting said
motor and said control mechanism includes a threaded drive screw operatively connected to

said control member by a complementary threaded member.
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3. The pedal assembly of claim 2 wherein said control mechanism includes a link

having a slot, and said complementary threaded member is slidably supported within the slot.

4. The pedal assembly of claim 1 wherein the bracket support surface includes a

raised portion for mounting said motor thereto.

5. An adjustable control pedal assembly for adjusting the position of a pedal
relative to the operator of a vehicle comprising:

one bracket having a support surface adapted to be supported on the vehicle in a
generally vertical position wherein the bracket includes a support arm extending
perpendicular to the support surface;

an adjustment member having a control mechanism mounted thereto, wherein said
adjustment member has an uppermost end pivotally mounted to an outermost portion of the
free end of said bracket support arm and said control mechanism operatively controls the
pivotal movement of said adjustment member about a first fixed axis that is generally
horizontal and transverse to the vehicle;

a pedal, wherein said pedal includes a pedal arm having a pedal pad mounted thereto,
wherein said pedal arm is operatively connected to said control mechanism for pivotal
movement about a second axis that is parallel to and positioned below said first axis;

wherein said control mechanism includes means that is responsive to the movement of
said control mechanism and pedal arm about said second axis, and to produce an electrical
signal proportional to the degree of movement of said control mechanism and pedal arm about
said second axis; and

a motor mounted to said bracket in a position adjacent said control mechanism,

wherein said motor is connected to said control mechanism by a drive means for movement of
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said control member and pedal together as a unit without relative movement between the
adjustment member and the pedal, about the first axis to selected angular positions relative to

said bracket when the motor is activated.

6. The pedal assembly of claim 5 wherein said drive means connecting said
motor and said control mechanism includes a threaded drive screw operatively connected to

said control member by a complementary threaded member.

7. The pedal assembly of claim 6 wherein said control mechanism includes a link

having a slot, and said complementary threaded member is slidably supported within the slot.

8. The pedal assembly of claim 6 wherein the bracket support surface includes a

raised portion for mounting said motor thereto.

9. An adjustable pedal control assembly for a motor vehicle comprising:

one bracket adapted to be supported on the motor vehicle, wherein said bracket
includes a generally planar support surface having a raised portion, and a support arm
extending, perpendicular to the support surface;

an adjustment member, wherein said adjustment member includes a generally planar
support surface and an arm extending from an upper edge of said support surface, and a free
end of said arm is pivotally attached to said bracket support arm at a first fixed pivot axis that
is generally horizontal and transverse to the vehicle;

a control mechanism mounted to said adjustment member;

a pedal having a pedal arm operatively connected to said control mechanism for

pivotal movement about a second pivot axis that is parallel to and positioned below the first
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pivot axis, said pedal arm having a pad at one end for engagement by the foot of an operator;

wherein said control mechanism includes an electronic signal means that produces a
signal proportional to the movement of said pedal arm relative to said control mechanism,
about said second pivot axis, for all angular positions of said pedal;

a motor supported on said raised portion of said bracket support surface; and

a drive means connecting said motor to said control mechanism to pivot the control
mechanism, adjustment member and pedal together as a unit about said first pivot axis
without relative movement between the adjustment member and the pedal, when the motor is

activated to position said pedal pad relative to an operator of the vehicle.

10.  The pedal assembly of claim 9 wherein said drive means connecting said
motor and said control mechanism includes a threaded drive screw operatively connected to

said control member by a complementary threaded member.

11.  The pedal assembly of claim 10 wherein said control mechanism includes a
link having a slot, and said complementary threaded member is slidably supported within the

slot.

12.  An adjustable pedal control assembly for a motor vehicle, substantially as

bereinbefore described with reference to the accompanying drawings.
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