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Description

Background of the Invention

[0001] The present invention relates generally to ad-
justable vehicle control pedals, and more particularly to
such pedals which can conveniently fit into existing motor
vehicle design packages.
[0002] For many years, vehicle manufacturers and/or
designers have been aware of ergonomic considerations
for drivers of different stature. In an effort to accommo-
date different sizes of drivers, vehicle controls (steering
wheels, etc.) have been designed with adjustability to
accommodate this wide range of driver size. The impor-
tance of creating a harmony for the occupant, whereby
all vehicle controls adjust to the driver has been increas-
ingly more important from an ergonomic and safety point
of view. However, package space, functional safety and
cost have historically excluded pedals from adjustability.
[0003] Thus, it is an object of the present invention to
provide an adjustable vehicle control pedal apparatus
which ergonomically accommodates drivers of different
stature, yet advantageously substantially fits into current
vehicle design packages. It is a further object of the
present invention to provide such an apparatus which
performs reliably, and can be incorporated in a vehicle
at a relatively low cost. Yet further, it is an object of the
present invention to provide such an apparatus which
operates much like a standard pedal and advantageously
allows for carryover hardware and switches.
[0004] WO 93/07551 A describes an adjustment de-
vice for an automobile control pedal, which is capable of
pivotably adjusting the control pedal relative to a datum
point. The adjustment device is mounted alongside the
control pedal and includes a camming device which sli-
dably abuts the pedal arm such that rotation of the cam-
ming device causes pivotable movement of the pedal
arm relative to the datum point.
[0005] US 5,722,302 describes a pedal assembly
which includes an upper hub structure and a pedal arm
extending downwardly from the hub structure and mount-
ing the pedal pad. The hub structure is slidably mounted
on a single hollow guide rod extending rearwardly from
a transmission housing which in turn is rigidly secured to
a pivot arm. Forward and rearward movement of the ped-
al assembly is achieved, along the guide rod.

Summary of the invention

[0006] The present invention addresses and solves
the problems/drawbacks enumerated above, and en-
compasses other features and advantages as well. The
present invention is defined in claim 1, and preferred fea-
tures are defined in the further claims, dependent there-
on.

Brief Description of the Drawings

[0007] Other objects, features and advantages of the
present invention will become apparent by reference to
the following detailed description and to the drawings, in
which Figs. 1 to 14 are provided by way of background
information and are not in accordance with the present
invention; and Figs. 15 to 19 are in accordance with the
present invention,

Fig. 1 is a cutaway perspective view showing an ad-
justable brake pedal apparatus and accelerator ped-
al apparatus (not of the present invention) mounted
to the body of the vehicle;
Fig. 2 is a back perspective view of the adjustable
brake pedal apparatus;
Fig. 3 is an enlarged perspective view of the gear
and screw pintranslating assembly shown in Fig. 2;
Fig. 4 is a side perspective view of the adjustable
brake pedal, showing an angular offset between a
slot in the driven pedal arm and an adjacent slot in
the inner pedal arm;
Fig. 5 is a back perspective view of the adjustable
accelerator pedal apparatus ;
Fig. 6 is an enlarged perspective view of the gear
and screw pintranslating assembly shown in Fig. 5;
Fig. 7 is a side view of the adjustable accelerator
pedal showing the angular offset between a slot in
the driven pedal arm and an adjacent slot in the inner
pedal arm;
Fig. 8 is an enlarged schematic view showing a typ-
ical motor to drive cable to worm gear connection;
Fig. 9 is an isometric view of a motor vehicle showing
the pitch, roll and yaw axes;
Fig. 10 is a side perspective view of an alternative
embodiment of a brake pedal apparatus (not of the
present invention)
Fig. 11 is a perspective view of a further alternative
embodiment of a brake pedal adjustment mecha-
nism (not in accordance with the invention);
Fig. 12 is a sectional side view showing inner and
driven pedal arms of the further alternative preferred
embodiment of the brake pedal adjustment mecha-
nism;
Fig. 13 is a top view of the further alternative pre-
ferred embodiment of the brake pedal adjustment
mechanism;
Fig. 14 is a partial side view of the pedal arm and
slot of the further alternative preferred embodiment
of the invention;
Fig. 15 is a perspective view of an accelerator pedal
of a preferred embodiment pedal of the present in-
vention;
Fig. 16 is a perspective view of the accelerator pedal
adjustment mechanism taken from the opposite side
of Fig. 17 of the preferred embodiment of the present
invention;
Fig. 17 is a side view of the accelerator pedal adjust-
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ment mechanism showing the pedal assembly in a
depressed and non-depressed position of the pre-
ferred embodiment of the present invention;
Fig. 18 is a side view showing the adjustability of the
brake pedal of the preferred embodiment of the
present invention; and
Fig. 19 is a perspective view of the pivot shaft of the
accelerator pedal adjustment mechanism of the pre-
ferred embodiment.

Detailed Description of the Embodiments provided 
by way of Background (not in Accordance with the 
Invention)

[0008] Referring now to Fig. 1, the two adjustable con-
trol pedal apparatuses are designated generally as 10
and 10’. Adjustable control pedal apparatus 10 depicts
a brake pedal apparatus. However, it is to be understood
that this apparatus may work equally well as a clutch
pedal apparatus. Adjustable control pedal apparatus
10’depicts an accelerator pedal apparatus. However, it
is to be understood that any of the pedal apparatuses10
disclosed herein may be useful for any vehicle control.
Also, although a motor vehicle V is shown, it is to be
understood that any of the embodiments of the vehicle
control pedals 10 described herein may be equally useful
in any type of vehicle, including but not limited to trucks,
airplanes, and the like.
[0009] Referring first to the brake and/or clutch pedal
apparatus, the adjustable control pedal apparatus 10 of
the present invention comprises a driven pedal arm 12
rotatably and operatively mounted to the vehicle V about
a rotation axis 14 substantially parallel to the pitch axis
P. The pitch axis P, roll axis R and yaw axis Y are shown
in Fig. 9. Driven pedal arm 12 may be operatively con-
nected to the vehicle V by any suitable, conventionally
known means. For example, shaft 16 may attach to any
standard brake booster push rod and stop light switch
and be retained by a clevis pin (not shown).
[0010] Inner pedal arm18 is adjustably mounted to
driven pedal arm 12. A pedal 20 is attached to inner pedal
arm 18. The brake and/or clutch pedal apparatus 10 may
be rotatably mounted to the vehicle V by any suitable
means. However, in this embodiment, the apparatus 10
is mounted in a support bracket 64 which is similar to the
support of a conventional pedal. Both the inner pedal
arm18 and the driven pedal arm 12 are mounted on the
same pivot shaft 66.
[0011] The brake pedal 20 includes a cam face which
accommodates different foot sizes at varying points of
adjustment. The cam face has a lower portion which
curves toward the fire wall from the top portion of the
brake pedal. When the brake pedal is in a full forward
position the top portion of the pedal is in position for de-
pression by the driver. However, when the pedal is ad-
justed toward the rear of the vehicle, the pedal raises and
the lower portion moves outwardly so as to be in the
position for depression by the foot of the driver. The pad

21 is preferably cast as part of the pedal 20; thus, the
pad 21 would be "as cast" and provide for marketing/
styling inputs such as molding in a trade name which
could provide driver awareness of the adjustable pedal
feature. However it is to be understood that a standard
rubber/elastomeric or the like conventionally known ma-
terial may be disposed on the pedal 20 to provide the
pad 21.
[0012] Although it is to be understood that any suitable
material may be used, in this embodiment the driven ped-
al arm 12 and the inner pedal arm 18 are cast from a
magnesium alloy. This is advantageous in that the cast
magnesium alloys allow for integration of the complex
shape to both house the gearing and screw (described
further hereinbelow) and integrate the pad 21. It is further
advantageous in that the cast magnesium alloys provide
suitable strength while being light in weight. It is estimated
that the weight of the brake pedal apparatus10, including
the motor M (described hereinbelow) is 2.20 kilograms.
[0013] The adjustable control pedal apparatus 10 fur-
ther comprises means, substantially disposed within the
driven pedal arm 12 and the inner pedal arm 18, for var-
ying the proximity of the pedal 20 to the operator. It is to
be understood that this varying means may comprise any
suitable means, however, in this embodiment, the vary-
ing means comprises a first pair of opposed slots 22,24
defined in the driven pedal arm 12. A second pair of op-
posed slots 26,28 are defined in the inner pedal arm 18,
the second pair of slots 26,28 being angularly offset from
the first pair of slots 22,24 (as best seen in Fig. 2), where-
by there are two opposed sets 30,32 of angularly offset
slots, one set 30 comprising one of the driven pedal arm
slots 22 and an adjacent inner pedal arm slot 26, the
other set 32 comprising the other driven pedal arm slot
24 and the other inner pedal arm slot 28.
[0014] It is to be understood that the angular offset may
be at any angle suitable to provide for desired pin 34,34’
translation and a subsequent predetermined pedal 20
movement with reasonable torque requirements for the
motor M. In the preferred embodiment, the angle 6 be-
tween a set 30,32 of angularly offset slots is approximate-
ly 15°. It is to be further understood that the slot sets
30,32 in either or both of the apparatuses 10,10’, 10"may
be disposed either above or below the respective pivot
point on the pedal apparatus 10,10’, 10".
[0015] The varying means may further comprise two
pins 34,34’ operatively mounted within the inner pedal
arm 18, one of the pins 34 extending outwardly through
one of the opposed sets 30 of angularly offset slots, and
the other pin 34’ extending outwardly through the other
32 opposed set of angularly offset slots.
[0016] The varying means may further comprise
means for translating the pins 34,34’in a first 36 or a sec-
ond 38 direction, whereby when the pin 34,34’is trans-
lated in the first direction 36, the pedal 20 is moved toward
the operator, and when the pin 34,34’is translated in the
second direction 38, the pedal 20 is moved away from
the operator. However, it is to be understood that, al-
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though first direction 36 is depicted in Fig. 4 as being in
a generally upward direction, first direction 36 may be in
any direction suitable to move pedal 20 toward the op-
erator. Similarly, it is to be understood that second direc-
tion 38 may be in any direction suitable to move pedal
20 away from the operator. When the pedal apparatus
10 is rotated, the pad 21 on the inner pedal arm 18 pro-
vides a normal contact with the ball of the operator’s foot
through the adjustment.
[0017] Each pin 34, 34’ comprises an inner bearing
member 40,40’ and an outer bearing member 42,42’, the
members being rotatable with respect to each other (see
Fig. 6). Each bearing member 40,40’, 42,42’ has at least
two opposed load bearing surfaces 41,43. The inner
bearing member 40 is translatable within the inner pedal
arm slot 28 in one of the sets 32, and the outer bearing
member42 is translatable within the driven pedal arm slot
24 in the same set 32. The inner bearing member 40’is
translatable within the inner pedal arm slot 26 in the other
set 30, and the outer bearing member 42’is translatable
within the driven pedal arm slot 22 in the same set 30.
The squared pins/bearing members 40,40’, 42,42’ pro-
vide a load bearing area on both arms 12,18. This pro-
vides some area to transfer the load.
[0018] Although the slots 22, 24, 26, 28 are shown as
being rectangular or oblong in shape, it is to be under-
stood that these slots may be of any suitable geometric
configuration.
[0019] It is to be understood that the pin translating
means may comprise any suitable means, however in
this embodiment, this pin translating means comprises
a block member 44 having two opposed ends 46,48 and
being disposed between the two opposed sets 30,32 of
angularly offset slots, the block member 44 having the
pins 34,34’ extending outwardly from each of the two
ends 46,48, the block member 44 further having a thread-
ed bore 50 extending therethrough, as seen in Fig. 3.
[0020] The pin translating means may further comprise
a jack screw 52 threadingly engaged within the threaded
bore 50 and longitudinally oriented about an axis 54 sub-
stantially parallel to a line perpendicular to the pitch axis
P. A pinion gear 56 is attached to the jack screw 52. A
worm gear 58 is meshingly engaged with the pinion gear
56. The screw 52 may be axially constrained by any suit-
able means ; however in this embodiment, this means
includes a thrust bearing 88 into which the screw 52 may
be press fit at one end. At the end distal from the thrust
bearing 88, a suitable plug 92 receives screw 52 in plug
bore 90. Plug 92 has suitable external threads 94 for
threading engagement within plate 96.
[0021] Alternatively, block member 44 may be more
square like in shape, being substantially the same length
and height as bearing members 40, 40’, 42,42’. The axis
54 about which screw 52 is longitudinally oriented would
then be approximately centered between bearing mem-
ber 40 and bearing member 40’.
[0022] The pin translating means may further comprise
means for driving the worm gear 58. It is to be understood

that this driving means may comprise any suitable
means. However, in this embodiment, the worm gear
driving means comprises a motor M and a rotating drive
cable 60 operatively mounted to the motor M and to the
worm gear 58. Although motor M is shown schematically
apart from the pedal apparatus 10, it is to be understood
that motor M may be pedal mounted in the brake and/or
accelerator pedal apparatus; motor M may be mounted
by support bracket 64; and/or motor M may be mounted
by a separate bracket. Upon rotation of the worm gear
58 in a first direction, the block member 44 will be trans-
lated along the longitudinal axis 54 of the jack screw 52
and away from the pinion gear 56, and upon rotation of
the worm gear 58 in a second direction, the block member
44 will be translated along the longitudinal axis 54 of the
jack screw 52 and toward the pinion gear 56. As the end
of block member 44 travel in each direction, the motor M
will automatically shut down. The motor M will do so by
any suitable means, including but not limited to a limit
switch for detecting amp overload (overload limit switch);
by automatically stalling at a predetermined torque
value : a potentiometer; or an encoder wheel.
[0023] The cable 60 may be any suitable drive cable.
However, in the preferred embodiment, cable 60 is a
square end, rotating drive cable. It is to be understood
that cable 60 may be operatively attached to worm gear
58 and motor M by any suitable means, such as by a
suitable snap fit connecting assembly. However, in this
embodiment, as can be seen in Fig. 8, the cable 60 is
attached to motor M and then extends through a bore 70
in a plug 62 which has external threads 72. A collar 74
is press fitted to cable 60 and retains cable 60 in plug 62.
A portion of the inner pedal arm 18 has an internal thread-
ed bore 76 to threadingly engage with plug 62. The
square end cable 60 end fits into a square detent or sock-
et 78 in the worm gear 58. The plug 62 having the cable
60 and collar 74 therewithin is then engaged with bore
76 to retain cable 60 in worm gear 58.
[0024] The current vehicle design packages provide
acceptable space to adjust both pedals 20,20’about 63.5
mm rearward (toward the operator) and about 10 mm
downward. Modifications to the dash may be required to
move the pedals 20,20’forward (away from the operator)
about 12 mm. It is to be understood that these adjust-
ments are exemplary only, and that the pedals 20,20’may
be made to adjust within a smaller or wider range.
[0025] Although it is to be understood that any suitable
material may be used, in the preferred embodiment, the
driven pedal arm 12’ is cast from a magnesium alloy. The
inner pedal arm 18’is preferably injection molded from a
suitably rigid polymeric material. The advantages above
with regard to the brake pedal apparatus 10 materials
apply equally here ; however, the accelerator pedal ap-
paratus 10’may be even lighter in weight, due to the use
of polymeric material(s) for the inner pedal arm 18’. The
driven pedal arm 12’is preferably cast from a magnesium
alloy to provide styling harmony with the brake pedal ap-
paratus 10. The weight of the accelerator is estimated to
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be about 0.67 kilograms.
[0026] The pedal pad 21’may also include a cam face
(as with brake pedal apparatus 10) to accommodate dif-
ferent foot sizes at varying points of adjustment. The cam
face in both pads 21,21’includes an elongated face (as
compared to conventional pads) such that as the pedal
apparatus 10, 10’, 10" is adjusted (as stated above), the
pads 21, 21’ maintain normal contact with the ball of the
operator’s foot through the adjustment.
[0027] Thus, additional adjustability is gained through
the geometry of the cam faced pedal pads 21,21’.
[0028] The remainder of the accelerator pedal appa-
ratus 10’is as described above in relation to the brake
pedal apparatus 10,10". For example, the pin translating
assembly also operates through two diverging slots
(22,26) and (24,28), one set 30 being on one side of the
apparatus 10, and the other set 32 being on the opposed
side of the apparatus 10’.
[0029] A first alternative embodiment of the adjustable
brake pedal apparatus is depicted generally as 10" in
Fig. 10. In this embodiment, the driven pedal arm 12’en-
compasses more of the inner pedal arm 18’. A slot 68 for
worm gear 58 is defined in driven pedal arm 12’in order
to compensate for movement of inner pedal arm 18’ and
insure that the connection of cable 60 to worm gear 58
will not be compromised during pedal apparatus 10", ad-
justment. Further, the sets 30,32 of opposed slots are
rectangular in configuration, and the pins 34, 34’are the
squared pins/inner, outer bearing members 40,42, etc.
as described above in relation to Fig. 6. The shaft 16
(which is attachable to the standard brake booster push
rod as described above) is fixedly attached by a suitable
means to each of the opposed side of driven pedal arm
12’. A slot 86 is defined in each of the opposed sides of
inner pedal arm 18’in order to prevent actuation of the
brakes during pedal 20 adjustment. The remainder of the
apparatus 10"is as described hereinabove in relation to
apparatus 10.
[0030] A second alternative preferred embodiment of
the adjustable brake pedal apparatus 110 is shown in
Figs. 11,12, and 13. The brake pedal apparatus 110 is
similar to control apparatus 10 and like elements are re-
ferred to with the same reference numerals and charac-
ters as set forth above. The brake control apparatus 110
includes an inner pedal arm 118 and a driven pedal arm
112 pivotally mounted to the support bracket 114 by pin
66 in the same fashion as discussed above. However, a
different mechanism for varying the position of the inner
pedal arm 118 with respect to the driven pedal arm 112
is utilized.
[0031] As shown in Fig. 12, the inner pedal arm 118
has a throughbore 114 at an upper end 115 for receiving
pin 66. The pedal 20 is formed at a lower end 120 of the
pedal arm as discussed above. A slot 122 is formed trans-
versely through a center portion of the inner pedal arm
118. The slot 122 is angled at an angle of approximately
75° with respect to the axis of translation of the jack screw
to prevent friction from holding the side block 124. As

discussed below, the slot 122 permits movement of a
slide block 124. The slide block 124 has a throughbore
126 for receiving a pin 128.
[0032] As shown in Figs. 11,12, and 13, the driven ped-
al arm 112 has a pair of spaced apart side portions 130.
The side portions 130 are spaced apart to receive the
inner pedal arm 118 therebetween. A throughbore 132
is formed at an upper corner 134 of each of the side
portions 130 to receive pin 66. Thus, the inner pedal arm
118 and driven pedal arm 112 pivot about pin 66 in the
same fashion disclosed above.
[0033] As shown in Figs. 11 and 12, stud 138 is mount-
ed to a lower corner 140 of the side portions 130 to piv-
otally attach the shaft 16 which is attached to the standard
brake rod. The side portions are formed to permit location
of the stud 138 in the same position relative to the bracket
as with a conventional brake pedal. Thus, the brake pedal
mechanism of the invention may be substituted for a con-
ventional brake pedal arm as an after market accessory.
A slot 142 is formed in each side portion 130 to guide a
jack screw 146 as it moves the inner pedal. The slots 142
extend in a direction between the lower corner 140 and
a rearward corner 144.
[0034] As shown in Figs. 11,12, and 13, the jack screw
146 has a connector 148 extending at one end from a
threaded portion 150. The connector 148 has a pair of
arms 152 which are spaced apart to receive the inner
pedal arm 118 and slide block 124 therebetween. Each
of the arms 152 has a hole 154 to receive pin 128 to
connect the jack screw rod 146 to the slide block 124 and
inner pedal arm 118. A pair of cotter keys 156 are posi-
tioned through the ends of the pin 128 to hold the pin 128
in place. The arms 152 of the connector 148 have a rec-
tangular profile and are received in the respective slots-
of the driven pedal arm to maintain the alignment of the
jack screw.
[0035] A drive mechanism 160 is mounted at the rear
corner 144 of the driven pedal arm. The drive mechanism
160 has a housing 162 which is mounted to extend be-
tween the side portions 130. The housing supports the
pinion gear 56 and worm gear 58. The pinion gear 56 is
centered with respect to the side portions 130 to receive
the jack screw 146 in a threaded bore 164. The pinion
gear 58 is mounted in meshing contact with the pinion
gear 56 to be driven by drive cable 60 and motor M as
discussed above. The slots 142 of the driven pedal arm
112 maintain the alignment of the connector and the jack
screw with the axis of the pinion gear 56 during the op-
eration of the drive mechanism 160.
[0036] As shown in Fig. 11, the slide block 124 is free
to move within the slot 126 of the inner pedal arm 118
when the jack screw 146 is moved. Because the inner
pedal arm pivots about the pivot axis and the connector
is guided along a chord which moves with respect to the
pivot axis, the slot 126 in the inner pedal arm 118 permits
the slide block 124 and pin 128 to move along the chord
as the radial distance to the pivot axis varies.
[0037] Referring now to the accelerator pedal appara-
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tus, and more particularly to Figs. 1 and 5-7, the adjust-
able control pedal apparatus 10’ of the present invention
comprises an inner pedal arm 18’rotatably and opera-
tively mounted to the vehicle V about a rotation axis
14’substantially parallel to the pitch axis P. Inner pedal
arm 18’may be operatively connected to the vehicle V by
any suitable, conventionally known means. For example,
the throttle cable (not shown) may operatively attach
throughbore 80.
[0038] A driven pedal arm 12’is adjustably mounted to
an inner pedal arm 18’. A pedal 20’ is attached to driven
pedal arm 12’. The accelerator pedal apparatus 10’may
be rotatably mounted to the vehicle V by any suitable
means. In one embodiment, the apparatus 10’ is mount-
ed on a pivot shaft 84 in a support bracket 82 (most of
which is shown broken away in Fig. 1) which is similar to
the support of a conventional pedal, including standard
nut, bolt and plastic bearings. However, it is preferred
that the accelerator pivot (as at rotation axis 14’) will be
moved rearward (as compared to conventional acceler-
ator pedals) to help maintain ratio integrity (ie. accelerator
pedal travel to throttle angle ratio) during the various
points of adjustment of pedal apparatus 10’. Further,
power transmission may be synchronized through the
cable 60 from the worm gear 58 on the brake pedal ap-
paratus 10,10".

Detailed Description of a Preferred Embodiment (in 
Accordance with the Invention)

[0039] A preferred embodiment, in accordance with
the invention, of a pedal adjuster apparatus 210 for use
with an accelerator pedal is shown in Figs. 15-19. The
pedal adjustment apparatus 210 includes a pedal assem-
bly 212 pivotally mounted to a support bracket 214 by a
pivot shaft 216. The pedal assembly 212 includes an in-
ner arm 218 and a pedal arm 220. The pivot shaft 216 is
rotated by the motor M as discussed below to adjust the
position of the pedal arm 220.
[0040] As shown in Figs. 15 and 17, the support brack-
et is mounted to the vehicle V as discussed above. The
support bracket 214 has a pair of arms 222 having ap-
ertures 224 for rotatably receiving the pivot shaft 216.
[0041] As shown in Fig. 19, the pivot shaft 216 includes
a worm gear portion 226 which is disposed between a
pair of cylindrical surface portions 228 which are rotatably
received in the arms 222 of the support bracket 214. A
gear wheel 230 is mounted to one end of the pivot shaft
216 to meshingly engage a gear 232 wheel mounted to
the motor M. A pair of c-clips 234 hold the pivot shaft 216
in position with respect to the bracket 214. As shown in
Fig. 16, the motor M is advantageously mounted to the
arm 222 of the support bracket 214 adjacent the brake
pedal 110.
[0042] As shown in Figs. 16 and 17, the inner arm 218
has a body portion 236 extending between a lower stop
portion 238 and a pair of rearwardly extending support
arms 240. The pair of support arms 240 have apertures

for receiving a pivot rod 256 for pivotally mounting of the
pedal arm 220. The body portion 236 has a pair of side
walls 242 and a center portion 244 defining a cavity. The
side walls 242 are received between the arms 222 of the
support bracket 214. Each side wall 242 has an aperture
246 in a lower forward corner to receive the pivot shaft
216. The inner arm 18 pivots on the smooth portions 228
of the pivot shaft 216.
[0043] As shown in Fig. 17, a pair of bearings 248 are
mounted in the center portion 244 of the body portion
236 to rotatably support a jack screw 250. The jack screw
250 has a threaded portion 252 which extends from a
pinion gear 254. The pinion gear 254 is positioned in the
cavity between the side walls 242 of body portion 236 in
engagement with worm gear portion 236 of the pivot shaft
216. The pair of bearings 248 support the jack screw 250
for rotation when the pivot shaft 216 is rotated by the
motor M.
[0044] As shown in Fig. 15, the stop portion 238 is
formed on a lower end of the body portion 236 of the
inner pedal arm 218 to extend rearwardly in the direction
of the driven pedal arm 220. The stop portion 238 is
formed to engage a portion of driven pedal arm 220 when
the pedal is in a forward adjustment position as shown
in Fig. 15. A throttle cable 256 is mounted to the aperture
80 formed in the upper portion of the body portion 236.
The inner pedal arm 218 may be formed of rigid material,
preferably molded.
[0045] As shown in Fig. 15, the pedal arm 220 has a
generally L-shape with an upper portion 258 forming a
channel and a lower portion 260 supporting the pedal
20’. A collar 262 is formed around a top of the upper
portion 258 of the pedal arm 220. The collar 262 has
throughbores to receive the pivot pin 242.
[0046] The upper portion 258 of the pedal arm has a
rear wall 264 and a pair of side walls 266 extending there-
from to form the u-shaped channel. The pair of the side
walls 266 are spaced apart to receive a slide block 268
therein. The slide block 268 has a threaded bore 270 for
receiving the jack screw 250. A pair of pins 272 extend
from opposite sides of the slide block 268 to be received
in slots 274 formed in each side wall 266. The slots 274
extend longitudinally downwardly from the top to guide
the slide block 268 during adjustment. The rear wall has
an aperture 276 for fixedly receiving the threaded portion
of the jack screw. The position of the pedal arm 220 may
be thus adjusted by rotating the pivot shaft 216 and worm
gear 226 to turn the pinion gear 254 and jack screw 250
in the slide block 268 of the pedal arm 220. The slots 274
of the pedal arm 220 permit the slide block 288 to move
with respect to the pivot rod 256 as the pedal arm 220
pivots during adjustment.
[0047] An abutment surface 278 is formed on a front
portion of the pedal arm 220 beneath the slots 274. The
abutment surface 278 contacts the stop surface 238 of
the inner arm 218 when the pedal is in the forward posi-
tion. The stop flange 280 is formed at the end of the jack
screw 250 to stop the travel of the pedal arm 220 at its
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full rearward adjustment position, as shown in Fig. 18.
[0048] As shown in Fig. 16, the motor M is mounted
directly to the bracket 214. The motor M includes a gear
housing 282 containing the pinion gear 232 which is
meshingly engaged with the gear 230 on the end of the
pivot shaft 216. Thus, activation of the motor as dis-
cussed above turns the pivot shaft 216 to turn the jack
screw 250 and adjust the position of the pedal. When the
inner arm 218 pivots around the pivot shaft 216 and the
pedal 20’is moved, depressed or released during oper-
ation of the vehicle, the pinon gear 254 of the jack screw
250 moves along the threads of the worm gear 226. Thus,
there is a very small movement of the pinon 254 of the
jack screw 250 with respect to the worm gear 226 or the
pivot shaft 216. However, this movement is so small as
to be negligible in rotating the jack screw so as to change
the relative position of the pedal arm 220 to the inner
pedal arm 218.
[0049] The present invention may also include means
for providing a memory option to "remember" and re-set
the pedals 20,20’or pedal arms according to a pre-pro-
grammed operator preference. This memory option
means may be provided by any suitable means, such as
for example, a location transducer such as a potentiom-
eter or encoder. This memory option means may be in a
computer module, which module may be integral with the
motor M, but may also be separate from it. The motor M
may sense the position of the pedals 20,20’or pedal arms
and send the signal to the computer module.
[0050] It is to be understood that the motor M may be
any suitable motor having any desired specifications, as
required and/or necessitated by a particular end use. An
exemplary motor is commercially available from DAE-
WOO, and preferably has a power rating of approximate-
ly 1/20 horsepower; however, the power rating may be
up to between about 1/4 horsepower and 1/3 horsepow-
er.
[0051] As shown in Fig. 1, and in accordance with the
invention in Fig. 15, both the brake pedal and accelerator
pedal adjusters may be driven by the same driving means
(eg. one cable 60 interconnecting the worm gear 58 in
accelerator pedal apparatus 10’ to the worm gear 58 in
brake pedal apparatus 10,110 to the motor M). The ap-
paratuses 10,10’, 110, and 210 should be set up in order
to synchronize the percentage of pedal travel for each of
the apparatuses 10, 10’and 110,210. It is to be further
understood that each of the apparatuses 10,10’and
110,210 may be driven independently by separate mo-
tors and/or may be driven by separate motors but by the
same control device; and/or by any combination or sub-
combination of the above.
[0052] The apparatuses of the present invention are
further quite quiet in operation--squeaks and/or rattles
are substantially prevented by standard plastic bushings
for the pedal pivots; and by bronze thrust bearings for
the gear drive.
[0053] While preferred embodiments of the invention
have been described in detail, it will be apparent to those

skilled in the art that the disclosed embodiments may be
modified. Therefore, the foregoing description is to be
considered exemplary rather than limiting, and the scope
of the invention is that defined in the claims.

Claims

1. An adjustable control pedal apparatus (210) for ad-
justably varying the position of a pedal (20, 20) with
respect to a user in a vehicle (V), said apparatus
comprising:

a bracket (214) mountable to a vehicle;
a pivot shaft (216);
a pedal assembly (212) including an inner arm
(218) pivotally mounted to said pivot shaft (216)
and a pedal arm (220); and
a motor (M) for varying the position of the pedal
arm (220) with respect to the inner arm (218);
characterised in that
the pivot shaft (216) is pivotally mounted to said
bracket, said pivot shaft (216) having a worm
gear portion (226);
the pedal arm (220) is pivotally connected to the
inner arm (218) at a spaced location to the pivot
shaft; and the apparatus includes:

a threaded member connected to said pedal
arm (220);
a jack screw (250) having a threaded portion
(252) and a pinion gear portion (254), said
pinion gear portion meshingly connected to
said worm gear portion (226) of said jack
screw, said threaded portion being received
in said threaded member; wherein
the motor (M) is drivingly connected to said
pivot shaft (216) to rotate said shaft (216)
and said jack screw (250) to vary the posi-
tion of said pedal arm (220) with respect to
said inner arm (218).

2. The adjustable control pedal apparatus of claim 1,
wherein said inner arm (218) has at least one bearing
(248) supporting said jack screw (250).

3. The adjustable control pedal apparatus of claim 1,
wherein said pedal arm (220) has a pair of side walls
(266) and said threaded member is mounted for slid-
ing movement between said pair of side walls.

4. The adjustable control pedal apparatus of claim 3,
wherein each side wall has a longitudinal slot (274)
and said threaded member has a pair of pins (272)
mounted in each slot of said pair of side walls.

5. The adjustable control pedal apparatus of claim 1,
wherein said motor is mounted to said bracket.
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6. The adjustable control pedal apparatus of claim 1,
wherein said pedal arm has a rear wall (264) having
an aperture (276) for freely receiving said jack screw
therethrough.

Patentansprüche

1. Einstellbare Steuerpedalvorrichtung (210) zur ein-
stellbaren Änderung der Position eines Pedals (20,
20) bezüglich eines Benutzers in einem Fahrzeug
(V), wobei die Vorrichtung Folgendes umfasst:

einen an einem Fahrzeug befestigbaren Halter
(214);
eine Schwenkwelle (216);
eine Pedalanordnung (212), die einen inneren
Arm (218), der schwenkbar an der Schwenkwel-
le (216) angebracht ist, und einen Pedalarm
(220) enthält; und
einen Motor (M) zum Ändern der Position des
Pedalarms (220) bezüglich des inneren Arms
(218);
dadurch gekennzeichnet, dass
die Schwenkwelle (216) schwenkbar an dem
Halter angebracht ist, wobei die Schwenkwelle
(216) einen Schneckentriebteil (226) aufweist;
der Pedalarm (220) an einer von der Schwenk-
welle beabstandeten Stelle schwenkbar mit
dem inneren Arm (218) verbunden ist; und die
Vorrichtung Folgendes enthält:

ein mit dem Pedalarm (220) verbundenes
Gewindeglied;
eine Schraubspindel (250) mit einem Ge-
windeteil (252) und einem Ritzelteil (254),
wobei der Ritzelteil mit dem Schnecken-
triebteil (226) der Schraubspindel in Ein-
griffsverbindung steht, wobei der Gewinde-
teil in dem Gewindeglied aufgenommen ist;
wobei
der Motor (M) mit der Schwenkwelle (216)
antriebsverbunden ist, um die Welle (216)
und die Schraubspindel (250) zur Änderung
der Position des Pedalarms (220) bezüglich
des inneren Arms (218) anzutreiben.

2. Einstellbare Steuerpedalvorrichtung nach Anspruch
1, wobei der inneren Arm (218) mindestens ein Lager
(248) aufweist, der die Schraubspindel (250) stützt.

3. Einstellbare Steuerpedalvorrichtung nach Anspruch
1, wobei der Pedalarm (220) ein Paar Seitenwände
(266) aufweist und das Gewindeglied zur Gleitbewe-
gung zwischen dem Paar Seitenwänden angebracht
ist.

4. Einstellbare Steuerpedalvorrichtung nach Anspruch

3, wobei jede Seitenwand einen Längsschlitz (274)
aufweist und das Gewindeglied ein Paar in jedem
Schlitz des Paars Seitenwände angebrachte Stifte
(272) aufweist.

5. Einstellbare Steuerpedalvorrichtung nach Anspruch
1, wobei der Motor an dem Halter angebracht ist.

6. Einstellbare Steuerpedalvorrichtung nach Anspruch
1, wobei der Pedalarm eine Rückwand (264) mit ei-
ner Öffnung (276) zur freien Aufnahme der Schraub-
spindel dort hindurch aufweist.

Revendications

1. Appareil de pédale de commande réglable (210)
pour faire varier de manière réglable la position d’une
pédale (20, 20) par rapport à un utilisateur dans un
véhicule (V), ledit appareil comprenant :

une console (214) pouvant être montée sur un
véhicule ;
un arbre pivotant (216) ;
un ensemble de pédale (212) comportant un
bras interne (218) monté de manière pivotante
sur ledit arbre pivotant (216) et un bras de pédale
(220) ;
et
un moteur (M) pour faire varier la position du
bras de pédale (220) par rapport au bras interne
(218) ;
caractérisé en ce que
l’arbre pivotant (216) est monté de manière pi-
votante sur ladite console, ledit arbre pivotant
(216) ayant une portion d’engrenage à vis sans
fin (226) ;
le bras de pédale (220) est connecté de manière
pivotante au bras interne (218) en un emplace-
ment espacé de l’arbre pivotant ; et l’appareil
comporté :

un organe fileté connecté audit bras de pé-
dale (220) ;
une vis de calage (250) ayant une portion
filetée (252) et une portion d’engrenage à
pignon (254), ladite portion d’engrenage à
pignon étant connectée par engrènement
avec ladite portion d’engrenage à vis sans
fin (226) de ladite vis de calage, ladite por-
tion filetée étant reçue dans ledit organe
fileté ;
le moteur (M) étant connecté par entraîne-
ment audit arbre pivotant (216) pour faire
tourner ledit arbre (216) et ladite vis de ca-
lage (250) afin de faire varier la position du-
dit bras de pédale (220) par rapport audit
bras interne (218).
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2. Appareil de pédale de commande réglable selon la
revendication 1, dans lequel ledit bras interne (218)
a au moins un palier (248) supportant ladite vis de
calage (250).

3. Appareil de pédale de commande réglable selon la
revendication 1, dans lequel ledit bras de pédale
(220) a une paire de parois latérales (266) et ledit
organe fileté est monté à mouvement de glissement
entre ladite paire de parois latérales.

4. Appareil de pédale de commande réglable selon la
revendication 3, dans lequel chaque paroi latérale a
une fente longitudinale (274) et ledit organe fileté a
une paire de goupilles (272) montées dans chaque
fente de ladite paire de parois latérales.

5. Appareil de pédale de commande réglable selon la
revendication 1, dans lequel ledit moteur est monté
sur ladite console.

6. Appareil de pédale de commande réglable selon la
revendication 1, dans lequel ledit bras de pédale a
une paroi arrière (264) ayant une ouverture (276)
pour recevoir librement à travers elle ladite vis de
calage.
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