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According to the invention, therefore, there Is provided a shift control lever apparatus for generating electrical control signals for
controlling a remote transmission shift system comprising a housing, a lever, means mounting the lever in the housing for
movement In two orthogonal directions, a manually graspable element on the lever projecting outwardly from the housing for
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(57) Abréege(suite)/Abstract(continued):
actuating movement of the lever relative to the housing to cause the lever to take up a plurality of different positions relative to

the housing Iindicative of different control requirements, and means for generating said electrical control signals in response to
movement of the lever comprising a single detection element mounted for movement in response to movement of the lever and
an array of detectors fixed relative to the housing, each detector being responsive to movement of the detection element to a
position adjacent the respective detector to produce an electrical output signal, the array being arranged such that movement of
the lever causes the single detection element to move to a position adjacent different ones of the detectors In response to
movement of the lever to said different positions , and processor means responsive to said output signals for generating said

electrical control signals.




ABSTRACT OF THE DISCLOSURE

According to the invention, therefore, there is provided a shift control
lever apparatus for generating electrical control signals for controlling a
ramote transmisslon shift system comprising a8 housing, a lever, means
mcunting the lever in the housing for movement in two orthogonal
directions, a manually graspable element on the lever projecting outwardly

from the housing for actuating movement of the lever relative 10 the housing

to cause the lever to take up a plurality of different positions relative 10 the
nousing indicative of different control rsequirements, and means for
generating said electrical control signals in response 10 movement of the
laver 'comprising a singie detaction a!emam mounted for movement iIn
response to movemant of the lever and an array of detectors fixed relative
to the housing, each detectar being responsive to movement of the
detection element to a position adjacent the respective dstector to produce
an alectrical output signal, the array being arranged such that movement of
the lever causes the single detection alement to move to a pogition adjacent
differant onas of the detectors in response to movement of the lever to said
diffarent positions , and processor means responsive to said output signails

for generating said electrical control signats.
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CONTROL LEVER _APPARATUS FOR GENERATING ELECTRICAL CONTROL
SIGNALS

FIELD OF THE INVENTION

This invention relates to a contral lever apparatus for generating

electrical controi signals.

It is known in vehicles to provide a oy stick-type shift lever
arrangement which is not mechanically connected 10 the transmission
shifting system but Is instead electrically detected so as 10 generate
electrical control signals in a digital logic form to transmlt to the remote
transmission system. .

One example of a device of this type is shown in U.5. Patent
4,926,172 assigned to Dickey-John Corporation. This devices provides a
lever which is mounted in a housing and is pivotally mounted relative to the
housing to move in two directions that is forwardly and rearwardly to
indicate forward and tearward movement respectively of the vehicle from a
ceniral nautrél position and also to left and right directions to indicate
upshift and downshift while in the respective forward, neutral and reverse
positions,

This device includes a shielding plate arrangement which IS moved in
relation to movement of the lever and this provides electrical outputs at
variou's detection elements in response 10 tha movement of the lever. Theae
electrical output signals are then monitared to provide a control signal to the

remote shifting system. -



The above device has operated effectively and has been commergially

accepted but is relatively complex and accordingly is relatively expensive in

view of the high numbar of manufactured parts.

it is one object of the present invention 10 provide an improved shift
control lever apparatus of this general type. |

According to the invention, therefore, thare is provided a shift control
lever apparatus for generating electrical control signals for controlling 3
remote transimission shift system comprising a housing, a lever, means
mounting the lever in the housing for movement in two orthogonal
directions, a manually graspable elemant on the lever projecting outwardly
from the housing for actuating movement of the laver relative to the housing
to cause the lever 10 take up a pluraliw of different positions relative to the
nousing indicative of different control requirements, and means for
generating said electrical control signals in response t© movement of the
lever comprising a single detaection element mounted for movement in
response to movemant of the lever and an array of detectors fixed relative
to the housing, each detector being responsive to movement of the
detection element to a position adjacent the respective detector to produce
an electrical output signal, the array being arrangad such that movemen?t of
' the lever causes the single detection glement to move to a posgition adjacent
different onas of the detectors in regponse t movement of the lever to said
diﬁereht positions , @and processor meang responsive to said output signals

for generating said electrical control signals.
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One embodiment of the invention will now be descrined in

conjunction with the accompanying drawings in which:
DESCRIPTION OF THE DRA

Figure 1 is a simplified chart showing the system for controlling the

electrical outputs from the apparatus.

Figure 2A, 2B and 2C in combination comprise a more detailed flow
chart showing the system of Figure 1.

Figure 3 is a schematic block diagram of the control circuit of the

apparatus of the present invention.

Figure 4 is a isometric view of the mechanical linkage and detection

array of the lever system of the present invention.

Figure 5 is an isometric view showing a rear part of the apparatus of
Figure 5. ‘

Figure O is a view alang the lines 6-6 of Figure 4,

In the drawings like characters of reference indicate corresponding

“parts in the different figures.
DETAILED DESCRIPTION

Turning now to Figures 4,b and 7 the mechanical elements of the
apparatus comprise a housing 10 and a manually operable lever 11 mounted
within the housing and movable relative thersto. The housing includes a

base plate 12, a top plate 13 and four vertical walls arranged to form a
rectangular boex. A rear wall 14 includes a pair of vertics! rearwardly
extending spaced flanges 156 and 18 for mounting the housing in tha cab of

a vehicle, for example,
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The top plate 13 includes a gate 1/ tor guiding movarmeant of the lever
11. The gate controls movement of the lever from a central initial position
shown in the drawings forwardly and rearwardly and also from side to side.
The central position is indicative of a neutral position of the remote shift
transmisslon 10 be controlled, the farward position is indicative of a forward
movement of the transmission and the rearward position iz indicative of 3
rearward operation of the transmission. At each of the three positions the
lever is movable from side to side. In a central position the lever is
indicative of a requirement to remain in the gear presently held. Movement
of the lever toward the right is indicative of an upshift of the transmission.
Movement toward the left is indicative of a downshift. Thus the gate
defines effectivaly 9 positions of a lever.

The lever 11 includes a manually graspabte knob 18 at an upper end
togetner with a sublever 19 which can be puilled while grasping the knob 18
10 cause actuation of a longitudinal actuating rod 20 extending along an
interior of the lever 11. The actuating rod 20 Is connected with a pin 21 at

a bottom end of the lever,

The lever is mounted on 3 mounting system allowing the pivotal

clevis member 22 and a pivot plate 23. The clevis member 22 includes &
projection 24 at one side through which the lever passes. The clevis
member further includes a pair of depending legs 25 and 26 which lie eithor
side of the pivot plate 23 s0 that the pi\mt plate is received therebetween

with front and rear faces of the pivot plate in sliding contact with the inside
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surfaces of the

legs 25 and 28. A PIvOT pin 27 passes through the legs at 3

ie right angles to the lever 11.

23 is pivotally mounted on the housing by a pivot pin 28
which passes through the

The pivot plate

an axis of pivotal movement which i$ at right angles 1o the pin 27 and both

are at right angles to the lever.

In movement to the laver, therefore, the lever in the forward to

raverse direction pivots about the pin 27 by pivotal movement

member 22 relative to the pivot member.

of the clevis

The pivot member remains

stationary. There is provided a detent machanism schematically indicated at

the plate member. The gatent

mechanism comprises a ball Spring mountad on the clevis member which

can be raceived in recesses 31 provided in the adjacent face
member.

of the plata

This provides three Separate positions in each of which the lever

s stable corresponding to the reverse, neutral
lever in the gate 17.

and forward positions of the

The lever when moved in the side to side direction causes pivotal

- mavement of the plate member 23 about the pin 28 carried on the houasing.

This of course also allows the clevis member to pivot about the same axis

together with the lever attached thereto. The pivotal mavemeant about the



pin 28 is controiled by a spring device 32 which is mounted on the pin 28
and cooperates with a transverse control pin 33 carried by the plate member
and projecting through the rear wall of the housing. The spring 32 is
wrapped around the pin 28 and is located by engagement of its depending
ends with a fixed pin 28A. The depending ends 32A. 32B are arranged to
engage the end of the pin 33 which proiects through a siot 34 in the rear
wall of the housing so as to hold the pin and therefore the lever in a central
position,

On one end face of the clevis member 22 is mountad a magnet 35
carried in a magnet holder 36. The magnet Is supported at a pasition

extending generally at right angles to the iever and on one side of the lever.

At the opposed end face of the clevis member is provided a stop member
37. The stop member 37 operateé as an end stap for the movement of the
lever in the side to side direction,

The position of the magnet is detected by an array 38 of hall effect
- detectors 38 which are locatad substantlaﬂv in three columns and three
rows S0 as to simuiate the positions of the lever at the gate.

The location of the pivot pin 28 which is offsetr to one side of the

levar ensures that movement of the lever about the pivot axls causes
transiational movement of the magnet In a vertical direction 1o traverse the
array or matrix of the detectors. Similarly the position of the pin 27 which
s offset from the pin 28 downwardly along the length of the lever causas
translational mwement of the magne‘t- in response to pivotal movement

about the pin 27. The position of the magnet moves in ares about the



respective pivot pins. The location and orientation of the array is arranged
such that the magnet is moved by the lever such that it lies on a line
substantially normal to the hall effect device.

The detectors 39 are mounted upon a printed circult board 40 and are
mounted on the face of that circuit board opposite 10 the magnet so that the
clearance between the magnet and the hall effect device is necessarily and
automatically provided by the thickness of the circuit board. The c¢ircuit
board is arranged at right angles to the plane of movemnent of the lever that
is at right angles to the gate 17.

A neutral lock 41 comprises & plate member mounted on the base
plate 12 of the housing and defining a slot 42 along which the pin 21 can
mave. The slot is aligned with the central slot of the gate 17 so that when
the pin is in the slot the lever Is confined 1o the central siot of the gate.

HMowever when the pin is pulled by actuation of the lever 189, the lever can

be moved back and forth to the forward and reverse positions.

Turning now to Figure 3, the sensors are generally indicated at 38
imlLiding a neutral sensor 39A which is a central ona of the sensors of the
array and the remaining sensors of the array are indicated at 39B. A
processor 45 is provided which receivas the nput from the sensors by a
multiplexer 48. The neutral sensor 39A includes its own output driver 47
whereas the remaining sensors are communicated through a driver 48 and
output unit 49 from the microprocessor. In the event of failure of the

microprocessor, therefore, the neutral position state can still be obtained
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since the neutral sensor is communicated through a path which overrides

the microprocessor.

The operation of the microprocessor is explained and.set forth in the
flow chart of Figures 1, and 2A,2B,2C the details of which will be self
explanatory from a study of that flow chart.,

‘However in generai terms it will be noted that the microprocassor 45
acts 1o scan each of the sensors to determine the location of the lever by
way of the position of the magnet in relation to the array. Thus the array is
repeatedly scanned. When there is a change in position of the magnet due
10 a movement of the lever, the microprocessor acté fo check whether the
apparent movemeant, that is the change in the sensor providing an output
signal is in accordance with the allowable movement of the lever due to the
gate. If the movement is other than is allowable, the apparent movement is
ignored and the sampling recycled. In addition if no output is detected due
to the movement of the lever to a paosition Intermediate twe of the
detectors, the absence of an output signal is again ignored and the sampling
reverts to the previous detacted position.

The outputs are used to drive the electronic control system for the
shifting mechanlsm of a remote transmission system in a manner which Is
well known in the art and does not form part of the present invention.

Since various modifications can ba made in my invention as
herein above described, and many apparently widely different embodiments
of same made within the spirit and scope of the claims without departing

fmm such spirit and scope, it is intended that all matter contained in the
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accompanying specification shall be interpreted as Hlustrative only and not

in a limiting sense.
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CLAIMS:

1. A shift control iever apparatus for generating electrical control

gignais for controlling a remote transmission shift system comprising a

housing, a lever, means mounting the lever in the housing for movement In
two orthogonal directions, a manually graspable eiement on the lever
projecting outwardly from the housing for actuating movement of the lever
relative to the housing to cause the lever to take up a plurality of different
positions relative to the housing indicative of different control requirements,
and means for generating said electrical control signals in response 10
movement of the lever comprising a single detection element mounted for
movement in response to movement of the lever and an array of detectrors
fixad relative to the housing, each detector being responsive to movement
of the detection element 10 a position adjacent the respective detector to
oroduce an electrical output signal, the array being arranged such that
movement of the lever causes the single detection element t0 move 10 a
position adjacent different ones of the detectors in response 10 movement of
the lever to said different positions , and processor means responsive 1o
said output signals for generating said electrical control signals.

2. The apparatus according to Claim 1 wherein the single
detection element comprises a magnet and wherein the detectors are
responsive to movement of the magnet 10 a position adjacent the detectors.

3. The apparatus according to Claim 2 wherein the detectors are

hall effect devices.
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4. The apparatus according to Claim 1 wherein the detectors are
arranged in rows and columns.

5. The apparatus according to Claim 4 wherein the detectors are
mounted on 8 circuit board carried in the housing.

6. The apparatus according to Claim 1 wherein said mounting
means comprises a3 first pivot member and a second pivot member, the
second pivot member being mounted for pivotal movement relative to the
housing about a first axis transverse to the housing and the first pivot
member bemng mounted on the second pivot member for pivotal movement
relatively thereto about a second axis at right angles to the first axis and
offset therefrom such that pivotal movement of the lever abaut said first
and second axis causes translational movement of the detection element
rejative to the array.

7. The apparatus according to Claim 6 wherein the detection
element is mounted on the first pivot member.

8. The apparatus according to Claim 6 wherein the second axis is
offset from the first axis in a direction longitudinal of the lever.

9. The apparatus according to Claim 1 wharein the array is
arranged in a plane at right angles to the plane of moverment of an end of
the lever.

10. The apparatus according to Claim € wherein the array is
arranged in a plane at right angles to the plane of movement of an end of

the {ever.
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11. The apparatus according to Claim 10 including a gate in the

plane of movement of the lever arranged to controi movement of the levar.

12. The apparatus according to Claim 6 wherein the second pivot
member comprises a substantially flat plate member with sajd .first axis
extending across the plate member from one side to an cpposed side and
whearein the first pivot member comprises a clevis having two legs each
depending along a respective one of front and rear faces of the plate
member with the second pivot axis extending through the legs and through
the plate member at right angles thereto.

13. The apparatus according to Claim 12 including detent means
pdsitioned between the plate member and the clevis to locate the movement

therebetween at a plurality of discrete positions of pivotal movement about

the second axis.

14. The apparatus according ¢ Claim 12 including spring means
biasing the second pivot member about the first axis to a predetermined
pasition.

15.  The apparatus according to Claim 8 including locking means for
locking one ot the pivot members against pivotal movement about its
respective axis, the locking means being reieasable by actuation of a
manually operable member on said lever.

16.  The apparatus according to Claim 15 wherein the neutral lock
means comprises a pin extending and movable longitudinaily of the lever.

17.  The apparatus according to Claim 1 Including gate means for

controlling movement of the lever aiong a specific path wherein said
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nrocessor means comprises means for repeatedly scanning the output
signals from said detectors and for accepting a subsequent signal
immediately following a previous signal only when the subsequent signal
constitutes a next adjacent signal in relation to said path.

18. The apparatus according to Claim 1/ wherein the processor

means is arranged on receipt of no output signal from said detectors 10 use
as the output signal said previous output signal.

19. The apparatus according to Claim 17 wherein some of the
positions of the lever are agssociatad with a neutral control of said remote
transmission shift system and wherein said output signals are arranged

relative to said processor means such that the output signals that those

detectors associated with the neutral pasitions are bypassed relative to said
pro¢es$0r means so as to ensure that control signals can be generated 10
cause movement of the remote transmission shift system to neutral upon

failure of the processor masans.
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