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ABSTRACT OF THE DISCI.OSURE

A shift control mechanism for an automatic transmission
includes a housing having a shift control pattern with a
longitudinal portion defining a plurality of automatic
transmission operating settings and a transverse portion at
one end of the longitudinal portion defining a plurality of
manual transmission operating settings, a shift lever which
is manually movable along the shift control portion for
selecting the automatic transmission operating settings and
for selecting the manual transmission operating settings, and
a proximity switch assembly actuated by moving the shift
lever to a first position in the transverse portion to send a
signal to manually upshift the automatic transmission and to
a second position in the transverse portion opposite the
first position to send a signal to manually downshift the

automatic transmission.
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SHIFT CONTROL MECHANISM TO
MANUALLY SEIFT AN AUTOMATIC TRANSEMISSTON

The present invention.relates generally to shift

control mechanismg. for transmissions and, more

particularly, to ;a' shift control mechanism to manually

shift an automatic transmission.

Automotive vehicles require a power train to
transmit the force of an engine to wheels of the vehicle.
The power train’s main component is typically referred to

ag the "transmission"“. Engine torque and speed are

converted in the transmission in accordance with the
tractive-power demand of the vehicle. Transmissions are

generally referred to as manually actuated or automatic
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transmissions. Manual transmissions generally include

mechanical mechanisms for coupling rotating gears to
produce different ratio outputs to drive the wheels.
Automatic transmissions are designed to take automatic

control of the frictional units, gear ratio selection ang

gear .shifting.

Recently, there has been a démand to provide an
automatic transmission that may be -manu'a.llir shifted in
addition to normal automatic transmission cperation. .Ssuch
shifting is typically provided by a shift control
mechanism. An-example of such a shift control mechaniem is
digclosed in U.S. Patent No. 4,905,530 to Stehle et al.
This patented shift control mechaniém for an automatic
transmission 1includes a selector lever to be operated
manually. The selector lever is displaced in a first
shifting lane for selecting different transmission speeds
during normal automatic mode operation and transversely in
a second shifting lane to manually engage the desired

forward speed. However, there is a need in the art to

provide a new and improved shift control mechanism.

It is, therefore, one object of the present

invention to provide an improved shift control mechanism

for an automatic transmission.
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It is another object of the present invention to
provide an improved shift control mechanism to- manually

ghift an automatic transmission.

To achieve the foregoing objects, the pregent

invention is a shift control mechanism for an automatic
cransmission including a housing having a shift control
pattern with a longitudinal portion defining a plurality of
automatic transmission operating settings and a transverse
portion at one end of the longitudinal portion defining a

plurality of manual transmission operating settings. The

shift control mechanism also includes a shift lever which
1s manually movable along the shift control pattern for
selecting the automatic transmission operating settings and
for selecting the manual transmission operating settings.
The shift control mechanism further includes a Hall Effect
sensor/switch assenbly actuated by moving the shift lever
to a first éosition in the transverse portion to send a
signal to -manual;y upshift the automatic transmission and
to a secon:d'-’ position in the transverse portion opposite the
first positién to send a signal to manually downshift the

automatlic transmissiomn.

One advantage of the present invention is that a
shift control mechanism is provided for an automatic

Eransmission. Another advantage of the present invention

1s that a shift control mechanism is provided for manually
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shifting an automatic transmission. Yet another advantage
of the present invention is that the shift control
mechanism uses a Hall Effect sensor/switch to sense the
posgsition of a shift lever to generate a signal to manually

shift the automatic transmission.

According to an aspect of the present invention there

is provided a shift control mechanism for an automatic

transmission comprising a housing including a shift control

pattern having a longitudinal portion defining a plurality
of automatic transmission operating settlings and a

transverse portion at one end of the longitudinal portion

defining a plurality of manual transmission operating

settings, a shift lever manually movable along the shift
control pattern for selecting the automatic transmission
operating settings and for selecting the manua.l
transmission operating settings, and a proximity switch
assembly actuated by moving the shift lever to a first
position in the transverse portion to send a signal to
manually upshift the automatic transmisslon and to a second
position in the transverse portion opposite the first
position ,to_ send a signal to manually downshift the
automatic transmission, the proximity switch including a
switch housing and a shift lever engagement member
pivotally mounted to the switch housing and moveable with
the shift 1lever to the first and second transverse
positions to manually shift the automatic transmission,
wherein the switch housing includes a plurality of support
prongs, the shift lever engagement member including a body
and a hub disposed at one end of the body, and a yoke
disposed at the other end of the body opposite the hub and

extending transversely to the Dbody, the shift lever

engagement member mounted on the support prongs at the hub,
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the shift lever receivable by the yoke when the shift lever
is in the transverse position.
According to another aspect o©of the present invention

P

there 1s provided a shift control mechanism for an

automatic transmission comprising a housing including a
shift control ©pattern having a longitudinal ©portion
defining a plurality of automatic transmission operating
settings and a transverse portion at one end of the
longitudinal portion defining a plurality of manual
transmission operating settings, a shift lever manually

movable along the shift control pattern for selecting the

automatic transmission operating settings and for selecting

the manual transmission operating settings, and a proximity
switch assembly actuated by moving the shift lever to a
first position in the transverse portion to send a signal
to manually upshift the automatic transmission and to a
second position 1in the transverse portion opposite the
first position to send a signal to manually downshift the
automatic transmission, the proximity switch including a
'switc:h housing and a shift lever engagement member
pivotally mounted to the switch housing and moveable with
the shift lever to the first and second tran'sverse
positions to manually shift the automatic transmission,
wherein the switch housing includes a plurality of support
prongs, the shift lever engagement member including a body
and a hub disposed at one end of the body, and a vyoke
disposed at the other end of the body opposite the hub and
extending transversely to the body, the shift 1lever
engagement member mounted on the support prongs at the hub,
the shift lever receivable by the yoke when the shift lever

is 1in the transverse position, and wherein the proximity
switch assembly includes a centering mechanism disposed

between the vyoke and the hub to urge the shift lever
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engagement member to a neutral position between the first

and second transverse positions.

Other objects, features and advantages of the

5 present invention will be readily appreciated as the same
becomes better understood after reading the subsequent
description taken in conjunction with the accompanying

drawings.

10 FIG. 1 1s an elevational view of a shift control
mechangi.sm, .according to the present invention, illustrated
in operational 'relétionship with vehicle structure.

FIG. 2 is an enlarged plan view of the shift

15 control mechanism cf FIG. 1l.

FIG. 3 is a fragmentary side elevational view of
the shift control mechanism of FIG. 1.
FIG. 4 1s a sectional view taken along line 4-4
of FIG. 2 {i{illustrating the shift cont:.;dl_ mechanism in a
20

first operational position.
FIG. 5 is.a view similar to FIG. 4 illustrating
the shift control wmechanism in a second operational

position.
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FIG. 6 is a partial plan view of a shift control pattern for the shift
control mechanism of FIG. 1.

FIG. 7 is an enlarged plan view of another embodiment, according to
the present invention, of the shift control mechanism of FIG. 1.

FIG. 8 is a fragmentary side elevational view of the shift control
mechanism of FI1G.7. .

FI1G. 9 is a sectional view taken along lines 9-9 of FI1G. 8.

FIG. 10 is a view similar to FIG. 9 illustrating the shifi control
mechanism in a second operational position.

‘FIG. 11 is a sectional view taken along lines 11-11 of FIG. 9,

Referring to FIG. 1, a shift control mechanism 10, according to the present
invention, is illustrated in operational relationship with vehicle structure 12 such as a
vehicle floor of an automotive vehicle (not shown). The shift control mechanism 10 is
operatively connected to a key cylinder lock housing (not shown) and an automatic
transmission (not shown) via cables (not shown). The autématic transmission may be

of the type disclosed in UJ.S. Patent No. 4,875,391 to Leising et al..
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The connections of the shift control mechanism 10 to the autornatic transmission and
key cylinder lock housing are similar to that disclosed in U.S. Patent No 5,207,124 to
Anderson et al.. |

Referring to FIGS. 1through 4, the shift control mechanism 10 includes a
housing, generally indicated at 14. The housing 14 1s generally rectangular in shape
and has a bottom wall 16. The housing 14 also has a pair of side walls 18 and 20
spaced transversely and a pair of end walls 22 and 24 spaced longitudinally and
extending upwardly generally perpendicular to the bottom wall 16. The bhousing 14
further includes a cover 26 having an arcuate-shaped central portion 28 and generally
planar flange portions 30 secured 104 top edge of the walls 18, 20, 22, 24 by suitable
means such as screws 32, It should be appreciated that the walls 16, 18, 20, 22 and 24

may bec integral and formed as one-piece from a plastic matcrial such as by molding.

Referring to FIGS. 2 and 6, the central portion 28 of the cover 26 includes a shift
control pattern fonmed by an inverted and generally T-shaped guide slot 34 extending
therethrough. The euide slot 34 has a longitudinal portion 36 with predetermined

automatic
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transmission operating gears or settings such as Park (P) ,
Reverge (R), Neutral (N) zand Drive (D) for slelecting
transmission speeds to be automatically engaged in the
automatic transmiséion dtgring normal automatic Cransmission
operation. The guide sleot 34 has a transverse portion 38
at one end of the  longitudinal portion 36 with
predetermined manual transmission operating settings such
as Manual (M), Upshift (+) and Downshift (-) to select and
manually shift or engage the desired forward 'sp,eec-‘i during
manual operation of the automatic transmission. It should
be appreciated that the automatic transmission may be

manually shifted by moving transversgely from the M setting

£o elther the + or - setting.

Referring to FIGS. 1 through 4, the shife control
mechanism 10 also includes a shift lever 40 to ghift the
automatic transmission. The shift lever 40 ext;enas through
the gﬁide slot 34 in the cover. 26 and is manually operated
or displaced through ‘t:he. Park (P), Reverse (R), Neutral
(N), Drive (D), Manual ‘(M) . upshift (+) and downshift (-)
settings. The shift lever 40 has a shift rod 42 slidably

mounted therein. The shift lever 40 also has = ralm

function as described in U.S. Patent No. 5,207,124 to:

Anderson et al.
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The shift control mechanism 10 further inciudes

a mounting assembly, generally indicated at 48, for
pivotally mounting the shift lever 40 within the housing
14. The mounting assembly 48 includes a bracket 50 having
-an inverted and generally- U-shape. 'The bracket 50 has a

generally horizontal base portion 52 with a central opening

54 and leg portions 56 generally perpendicular to and at
each end 6f the basgse portion 52 The base portion 52 has
a bushing S57 disposed in the éentral opening 5‘;4,,. - The leg
portions 56 include an opening 58 exXtending t‘heréthrough
near a free end __thereof. The mounting assembly 48 also
includes a pivot pin 60 for pivotally mounting the bracket
SO to. the housing l4. The pivet pin 60 is mounted between
mounting brackets 62 formed on the bottom wall 16 of the
housing 1l4. The pivot pin 60 extends through the openings
58 of the leg portions 56 and a passageway 64 of the
mounting brackets 62. It shqﬁld be appreciated that the
bracket 50 pivots or rotates longitudinally about. the pivot
pin 60.

‘ The t.no.unt'ing assémbly 48 also includes a
connecting wmember 66 for pivotally connecting the shift
lever 40 to the pivot pin 60. The connecting member 66 has
a cavity 68 to form a generally U-shaped cross-section.
The connecting member 66 also has a pair of Cransversely

~.
spaced and downwardly extending flanges 70 with openings 72
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extending therethrough. The pivot pin 60 extends through

the openings 72 in the flanges 70 to allow the connecting

membex €66 to pivot or rotate longitudinally about the pivot

pin 60. The mounting assembly 48 includes a Cross-over pin

74 for pivotally connecting the sghift lever 40 to the

connecting member 66. The cross-over

pivot or rotate

transversely about the cross-over pin 74. It should be

appreciated that the connecting member 66 allows

longitudinal pivotal movement of the shift lever 40 1n the

longitudinal portion 36 of the Quide slot 34 and the cross-

over pin 74 allows transverse pivotal movement of the ghift
lever 40 in the transverse portion 38 of the quide '_éiét 34.
It should also be appreciated.that the longitudinal portion

36 of the guide slot 34 prevents transverse pivotal
movement of the shift lever 40 and duideg the shift

40 along a predetermined path.

The mounting -assembly 48 may include g tubular

bottom seat 78 and a flange 84 formed aroung the detente
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member 80. The detent member 80 has an extended encﬁ 86
which is rounded and received in a plurality of roundegd
indentations 88 formed in thg inner gurface of an aedge
portion of the central portion 28 of the cover 26,

LA
further explanation of the structure and operation may be

found in U.S. Patent No. ‘5,207,124 to Anderson et al.

The mounting assembly 48 further includes a f£irst
guide member S0 having a central opening 52 di‘..spose.d about
the shirt lever 40. The guide nenber 90 has a'plur,g.lity of
steps 94 spaced axially and formed in an 'outer I;Qri:phery
thereof for a function to be described. The mounting
assembly 48 1includes a second quide membe:; 96 on an
interior surface of the cover 26. Preferably, the second
guide menmber $6 is integral with the cover 26. The second
guide member 96 has a cam profile or cooperating surface
S8. The steps 94 of the quide member %0 form a generally
point contact with the cooperating surface 98 to nove
thareal;ang. The mounting assembly -48 also .includes a
retainer bushing 100 disposed about the shift lever 40 and
a coil spring 102 disposed about the sh;'i.ft 'lever 40 between
the first guide ‘member ‘90 and the retainer bushing 100.
The coil spring 102 urges the first gquide member 90 axially
away from the retaiqer bushing 100. It should be
appreciated <that the retainer bushing 100 is fixedly
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secured to the shift lever 40 and the first guide member S0

is slidable along the ‘shift lever 40.

The shift control mechanism 10 also includes a

switch assembly, generally indicated at 104, to send
signals directly to a transmission controller (not shown)

for shifting the automatic transmission. Such =

Cransmission controller is disclosed 4in U.S. "Patent No.

4,875,391 to Leising et al. The swif..ch assembly 104

includes switches 106 disposed on each Cransverse -side of

The switches 106 are attached
to the cover 26 by suitable means.

the glot 36 in the cover 2¢6.

The switches 106 have

a spring loaded contact 108 which extends outwardly over

the + and ~ settings of the transverse portion 38. When

the shift lever 40 contacts or deflects one of . the contacts

108, the switch 106 sends a signal to the transmission
controllexr. The switches 106 are connected by - connectors

(not 'shown) and electrical wires (n6ét shown) to the

Ctransmission contxoller. It should be appreciated that the

transmigsion controller executes a command To shift the

automatic transmission.

The shift control mechanism 10 further includes

a return spring 110 for centering or urging the shift lever

40 to the M setting. The return spring 110 has = coil

portion 112 secured to the cover 26 by suitable means such

A4S & rastener 113. The return spring 110 also has a pair
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of fingers 114 extending longitudinally and spaced
transvergely by & spacer 116 extending upwardly from the
cover 26. The shift lever 40 is disposed between the
fiﬁgers 11l4. Aitematively, the return sprix}g 110 may be
of the torsional type and disposed about the cross-over pin
74 or a paixr of springs of the compression type disposed on
opposed sides of the shift lever 40 for centering or urging

the shift lever 40 to the M setting. |
In operation, the shift lever 4.0 is moved
longitudinally by an operator from the P setting. to either
the R, N or D setting . to allow normzl é.ut:omapic operation
of the automatic trax;gmission.. When the shift lever 40 is
in the D sétt:ing, the operator may desire to manually shift
the automat.ic transmission. If so, the shift lever 40 isg
moved longitudinally by the operator from the D setting to
the M setting to allow manual shifting of the automatic
transmission. If a. downshift is desired, the operator
moves -transversely the shift lever 40 to the - setting to
.downshift the automatic transmission. When this occurs,
the shift le{re:; 40 contacts and deflects. the contact 108 of
the switch 106 . to send a gignal to- the transmission
cohtroller which then executes a command to .downshift the

automatic transmission. As illustrated in FIG. S, the

S

first guide member S0 moves downwardly against the spring

102 and one of the fingers 114 of the return spring 110 is
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deflected transversely. After the shift lever 40 is méired
to the - setting, the o?erator releases the shift lever 40,
When this occuré, the finger 114 moves the shift lever 40 |
transversely to the M setting and, as the coil spring 102
urges the f£irst guide member S0 upwardly, the steps 94 of
the - first guide member 90 slide along the cooperating
surface 98 of second guide member 96. It should be
appreciated that the operation is similar for movement of
the .shift lever 40 from the M Setting to the «+ getting for
an upshift of the automatic transmigsion,

Referring to FIGS. 7 ¢through 11, another
embodiment of the sghift control mechanism 10 includes =
proximity switch assembly, generally indicated at 204
wherein like reference;s numerals have be.ep.' used  to
designate like structure as discussed above. -As with the
switch assembly 104 shown in the other Figures, the
proximity switch assembly 204 shown in FIGS. 7 through 11
is actuated by rhoviz_;g the shift lever 40 -to a first
position in the transverse portion 38 fcb send a _s;i.,gnal to
manually upshift the automatic.:;ransmissj.on. The.proximity
switch assembly 204 is also actuate:d when the -s:hi‘ft lever
40 is moved to a second position in the transverse portion
38 opposite the first position to send a signal to manually

downshift the aui:omatic transmission. Ag can best be seen

with reference to FIGS. 9 and 10, the prox’iﬁxity switch



10

15

20

25

CA 02205559 1997-05-20

WO 97/04251 PCT/US96/12106

14

- assembly 204 includes a switch housing, generally indicéted
at 206 and a shift lever engagement member, ‘generally
indicated -at 208. The shift lever engagement member 208 is
pivotally mounted to the switch housing 206 and movable
with the shift lever 40 to the first and second transverse
pos:.'l.t.ions to manually ghift the 'a,ut_omatic t;ranémission,
The switch housing 206 .includes a base support stud 212
operatively supporging the switch. housing 206 upon the
bottom wall 16 of the éhift .‘cdnt.rpl mechanism',hdusiﬁg 14.
In addition, the switch ht::»usin.g 206 includes a pair of
horizoncally.ex;ending flanges 216 dispoged on either side
of tﬁf;—': switch housing 206 fc;r- securing  the switch housing
206 to the éover 26 of the shift control mechanism housing
14 by usihg.a palr of fasteners 218. The switch housing
206 further includes a.plurality of suppoxrt prongs 220 for

a fur;ction to bé described.
The shxft lever engagement member 208 includes a
body 222 and- a hub 224 disposed at one end of the body 222.
The shift lever engagement member 208 includes a magnet 208
recessed in the ‘shift lever engagement membexr 208. | The
magnet 209 is located such that its ﬁravelf crosses the Hall
Effect senstér_/ switch 240 to be déscrj_'.bed. The shift lever
engagement membexr 208 is mounted on the support prongs 220
at the hub 224. The shift lever engagement member 208 also

includes a yoke 226 disposed at the other end of the body
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yoke 226 extends transvergely to the body 222. As can begt
be seen with reference to FIG. 7, the yoke 226 includes an
arcuate recess 228. The shift lever 40 is receivable by

the yoke 226 in the recess 228 when the shift lever g is

in the transverse portion 38.

Referring hcgw to FIGS. 9 and ll, the proximity
switch assembly’ 204 includes a -centeririg mechanismn,
generally indicated at 230 which is disposed. ;::etween the
yoke 226 and the hub 224. The centering mechanism 230

urges the shift lever engagement member 208 to a neutral

position between the first and second transverse positions.
The centering mechanism 230 includes a pair of arms 232
extending transversely from the body 222 in a direction
opposite to the yoke 226 in spaced parallel relationship
with .respect to each. other. The centering mechanism 230
includes a coiled spring 234 captured between a pair of
.flangéé 236 on the switch housing 206 and is compressible
in the direction of both the first and second transverse. |
positions to e:éert a cehtering force on the sghift lever
engagement member 208 to urge ﬁhe membex 208.to the neutral
position.
As best shown in FIGS. 7 and 9, the switch
housing 206 also includes a compartment 238 disposed in
spaced relationship bu{:ﬁ\\ immediately adjacent the shift

lever engagement member 208 at the yoké 226 . The proximity
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switch assembly 204 includes =a proximity or Hall Ef‘f'ect
sensor/switch 240 digposed within the compartment. 238 ang
operatively connected to a powexr gourcgce throug'h a connéctor

242. The Hall Effect sensor/switech 240 is capable of

sensing the movement of the shift lever engagement memh er

208 .with the shift lever 40 as the shift lever 40 i1s moved

to the first and second transverse positions. The Hall

Effect sensor/switch 240 generates a sighal in response to

the movement of the magnet 208 on the shift lever
engagement member 208 to manually uﬁshift and downéhift the

automatic transmission. It should be appreciated that the

Hall Effect sensor/switch 240 is conventional.

in operation, when the shift lever 40 and shift

lever engagement member 208 are moved to either the first

- or second transverse positions within the trénsverse
portion 38, the Hall Effect sensor/switch 240 ‘senses the
movement of the’ change in magnetic field provided by the
magnet 209 and sends a sigﬁai " to .the Cransmisgion
controller which then- executes a command to downshift or
upshift the. gutomatic transmission. As ,i.’liustrated in FIG.
10, when the sﬁift lever 40 and thus the shift lever
engagement membexr 208 are moved trans&ersely, one ©f the
arms 232 of the centering mechanism 230 will act to

compress the coiled spring 234. After the operator

releases the shift lever 40, the coiled spring 234 acts to
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exert a centering force on the sghift lever engagement

member 208 to urge the member 208 and ghift lever 40 to the

neutral position.

Accordingly, the shift control mechanism 10

allows an operator to choose complete automatie contxrol of

the automatic:transmission by leaving the shift lever 40 in

the longitudinal portion 36 of the guide glot 34 or can

chanée gears manually by moving the shift lever 40 in the

transverse portion 38 of the quide slot 34. Also, the

may use a Hall Effect

sensor/switch 240 to sense the position of the shift lever

shlift ‘control mechanism 10

40 to generate a signal to manually shift the automatic

transmission.

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.
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The embodiments of the invention 1n which an exclusive

'property or privilege 1is claimed are defined as follows:

1. A shift control mechanism for an automatic
transmission comprising:

a nousing including a shift control pattern having a
longitudinal portion defining a plurality of automatic
transmission operating settings and a transverse portion at
one end of said longitudinal portion defining a plurality
of manual transmission operating settings;

a shift lever manually movable along said shift control
pattern for selecting said automatic transmission operating
settings and for selecting said manual transmission
operating settings; and

a proximity switch assembly actuated by moving said shift
lever to a first position in said transverse portion to
send a signal to manually upshift the automatic
transmission and to a second position in said transverse
portion opposite said first position to send a signal to
manually downshift the automatic transmission, said
proximity switch including a switchkhousing and a shift
lever engagement member pivotally mounted to said switch
housing and moveable with said shift lever to said first
and second transverse positions to manually shift the
automatic transmission; -
wherein said switch housing includes a plurality of support
prongs, said shift lever engagement member including a body
and a hub disposed at one end of said body, and a yoke
disposed at the other end of said body opposite said hub
and extending transversely to said body, said shift lever
engagement member mounted on said support prongs at said
hub, said shift lever receivable by said yoke when said

shift lever is in said transverse position.
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2. A shift control mechanism for an automatic
transmission comprising:

a housing including a shift control pattern having a
longitudinal portion defining a plurality of automatic
transmission operating settings and a transverse portion at
one end of said longitudinal portion defining a plurality
of manual transmission operating settings;

a shift lever manually movable along said shift control
pattern for selecting said automatic transmission operating
settings and for selecting said manual transmission
operating settings; and

a proximity switch assembly actuated by moving said shift
lever to a first position in said transverse portion to
send a signal to manually upshift the automatic
transmission and to a second position in said transverse
portion opposite said first position to send a signal to
manually downshift the automatic transmission, said
proximity switch including a switch housing and a shift
lever engagement member pivotally mounted to said switch
housing and moveable with said shift lever to said first
and second transverse positions to manually shift the
automatic transmission;

wherein said switch housing includes a plurality of
support prongs, said shift lever engagement member
including a body and a hub disposed at one end of said
body, and a\yoke disposed at the other end of said body
opposite said hub and extending transversely to said body,
said shift lever engagement member mounted on said support
prongs at said hub, said shift lever receivable by said
yoke when said shift lever is in said transverse position,

and wherein said proximity switch assembly includes a
centering mechanism disposed between said yoke and said hub

to urge said shift lever engagement member to a neutral
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position between said first and second transverse

positions.
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