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(57) Abstract

The reversing mechanism (10,
200) for the motor drive comprises an
electric motor (39) which drives a shaft
(41) having mounted thereon a first gear
(44) and a shifting mechanism in the
form of a flywheel (100). The first gear
(44) engages a second gear (37) which
engages a third gear (38), the second
(37) and third (38) gears being mounted
upon a carrier mechanism (12) and each
engageable with a driven gear (31). The
carrier mechanism (12) is engaged by a
cam mechanism (60). The shifting me-
chanism (100) engages an axial me-
chanism (70) which when displaced by

the shifting mechanism (100) causes the
cam mechanism (60) to rotate. Rotation
of the cam mechanism (60) causes dis-

placement of the carrier mechanism
(12) so that one of said second (37) and
third (38) gears disengages the driven
gear (31) and the other of the second
(37) and third (38) gears engages the
driven gear (31) in order to effect a re-
verse direction of rotation of the driven

gear (31) when the motor (39) recommences operation. The reversing mechanism (10, 200) may be utilized in an electrically actu-

ated parking brake system.
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Stop and start reversing mechanism for a motor drive.

The invention relates generally to a reversing

mechanism for a motor drive, and in particular to a

reversing mechanism for a motor drive of an electrically
actuated braking system.

An electrically actuated braking mechanism has
been proposed previously in co-pending U. §S. Patent
Application No. 284,517 entitled "Electrically Actuated
Brakin em"”, and incorporated by reference herein.
The electrically actuated braking system includes an elec-
tric motor which drives, by means of a load-equalizing
differential, flexible connections connected with braking
The system discloses an electric motor which
is reversible in order to effect the application and
release of the braking mechanisms. It is highly desirable
to provide an electrically actuated braking system wherein
the electric motor need rotate only in one direction of
rotation. Providing a non-reversible motor within the

system will reduce the cost of the system and increase
It is desir-

mechanisms.

the simplification and reliability thereof.
able to provide a simply manufactured, low cost and highly
reliable reversing mechanism for the braking system, and
also one which utilizes inherent reaction forces within
the braking system to assist in the reversing function.
The present invention fulfills the need for a
reversing mechanism for a motor drive, comprising motor
means, drive shaft means connected with gear means and
shifting means, the gear means engaging displaceable gear
means which is movable from a position of first engagement
with a driven gear to a second position which effects a
second engagement with said driven gear and an opposite
direction of rotation thereof, the displaceable gear means
engageable with means for causing rotatable movement, the
shifting means connected with the movement causing means,

so that a decrease in the rotation of said drive shaft

means causes operation of said shifting means which

effects actuation of said movement causing means that
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causes said displaceable gear means to move from one of
said positions to the other of said positions and effect
an opposite direction of rotation of said driven gear.

The invention is described in detail below with
reference to the drawings which illustrate the embodiments
in which:

Figure 1 is a section view of the electric motor
and reversing mechanism of the present invention;

Figure 2 is an end view of the reversing mechan-
ism and driven gear of the load-equalizing differential;

Figure 3 1is an illustration of the shifting
means and yoke means;

Figure 4 is an illustration of the cam means and
axial means connected with the yoke means illustrated in
Figure 3;

Figure 5 is a schematic illustration of the
operation of the axial means and cam means;

Figure 6 is a schematic illustration of the
operation of the shifting means and connecting means on
the motor shaft; and

Figure 7 is a schematic illustration of a rever-
sing mechanism operated by solenoid means.

Co-pending U. S. Patent Application No. 284,517
discloses an electrically actuated braking system and is
incorporated by reference herein. The electrically actu-
ated braking system includes a load-equalizing differen-
tial 30 illustrated in Figure 1 of the present Applica-
tion. The present invention enables a single direction
of rotation electric motor to be utilized to drive the
load-equalizing differential 30, rather than the revers-
ible electric motor proposed in U. S. Serial No. 284,517.
Load-equalizing differential 30 includes a driven gear 31
which houses in openings a number of ball means 36 .and
36A, about which is disposed plate members 40 and 42.
Plate members 40 and 42 are connected with flexible con-
nection members 50 which are connected with braking
mechanisms (not shown). When operated by flexible connec-
tions 50, the braking mechanisms effect braking of the
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vehicle, and particularly for parking brake applications.
An electric motor means 39 drives a shaft means 41 which
has first gear means 44 mounted thereon. Shaft means 41
is journaled in bearings 43 received within bushing 13 of
housing 20. The reversing mechanism indicated generally
by reference numeral 10 includes carrier means 12 (see
Figure 2) which is rotatably mounted on bushing 13.
Carrier means 12 carries rotatably a displaceable gear
means comprising second gear means 37 and third gear means
38. Either one of gear means 37, 38 is engageable with
driven gear 31 to effect rotation thereof. Second gear
means 37 engages continuously both first gear means 44 and
third gear means 38 such that second gear means 37 rotates
in a direction opposite to that of third gear means 38.
Accordingly, the engagement of either second gear means 37
or third gear means 38 with driven gear 31 will effect the
rotation of driven gear means 31 in opposite directions.
Carrier means 12 includes an end opening 15 shaped comple-
mentary to cam means 60 received therein. Cam or rotat-
able movement means 60 is mounted rotatably upon axial
means or shaft 70 received slidably within opening 21 of
housing 20. Axial means 70 includes pin means 90 which
extends radially from axial means 70 to be engageable with
teeth 61, 62, 63, and 64 of cam means 60 (see Figures 4
and 5). Axial means 70 engages fixedly yoke means 95
which is fixedly attached to shifting means or flywheel
100. The yoke means is biased away from cam means 60 by
resilient means 80 in the form of a compression spring.
Resilient means 80 seats on a ring 82 which engages a

shoulder of cam means 60.
Motor shaft 41 includes connection means 49

extending radially therefrom in the form of a pin which
engages ramp surfaces 101 of shifting means or flywheel
100 (see Figure 6). Shifting means 100 also includes
axially extending surfaces 102 which together with res-
pective ramps 101 define openings 103 which receive the

connection means 49.
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The reversing mechanism described above operates
as follows: Initially, either the second gear means 37
or third gear means 38 is in engagement with the driven
gear 31. The electric motor means 39 drives shaft means
41 which rotates connection means 49 that is received at
the corner or intersection of ramp surfaces 101 and axial
surfaces 102 so that shifting means 100 is driven by shaft
means 41 without any axial movement of shifting means 100
alohg shaft means 41. Shaft 41 also rotates first gear
means 44 which effects rotation of second and third gear
means 37 and 38, so that, depending upon which one of the
second and third gear means is in engagement with driven
gear 31, the driven gear 31 is rotated. When motor means
39 ceases operation and shaft means 41 begins to deceler-
ate, the shifting means or flywheel 100 will tend to con-
tinue to rotate at a faster rotational speed than connec-
tion means 49 so that shifting means 100 causes ramps 101
to move along connection means 49. This results in axial
displacement of shifting means 100 which axially displaces
fixedly connected yoke means 95. As yoke means 95 is axi-
ally displaced, so is axial means or shaft 70. The axial
displacement of shaft 70 causes pin means 90 to move
among the four teeth 61-64 of cam means 60. Figure 5 is
a schematic illustration of the four teeth 61-64 of cam
means 60. Note that gear tooth 61 is illustrated twice in
order to illustrate the full movement of cam means 60. Pin
means 90 moves only axially, but it is shown in different
rotational positions which correspond to the rotational
movement of cam means 60. As illustrated in Figure 5, pin
means 90 begins at position 1 during operation of motor
means 39 and when the deceleration occurs and shaft 70 is
caused to shift axially, pin means 90 moves to dotted-line
position 2 so that as pin means 90 engages ramp portion
62A of tooth 62 it causes cam means 60 to rotate. Pin
means 90 moves to dotted line position 3, wherein cam
means 90 has been rotated 90°. As shaft means 41 stops
rotating, then resilient means 80 returns axial shaft 70,
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yoke means 95, and shifting means 100 to the initial posi-
tion illustrated in Figures 1 and 6. AS shaft 70 and pin
means 90 move axially to the right in Figure 1, pin means
90 moves from dotted line position 3 to positions 4 and 5
of Figure 5 which causes another 90° of rotation of cam
means 60 as pin means 90 traverses along the ramp portion
64A of tooth 64. Referring to Figure 2, it can be seen
that the rotation of cam means 60 about 90° will cause a
disengagement of second gear means 37 from driven gear
31. A further 90° of rotation of cam means 60 so that it
is moved through 180° of rotation from the position illus-
trated in Figure 2, causes third gear means 38 to engage
driven gear 31 as carrier 12 ijs displaced by cam means 60.
Thus, when motor means 39 comes to a complete stop, second

gear means 37 disengages driven gear 31 and third gear

means 38 engages driven gear 31 SO that when the motor

again begins operation, driven gear 31 will be rotated in
an opposite direction. Each time electric motor means 39
ceases operation and deceleration of drive shaft 41 com-
mences, shifting means 100 will cause axial displacement
of axial means 70 and pin means 90 so that cam 60 1is
rotated eventually through 180° when shaft means 41 has
come to a complete stop, wherein one of the second and
third gear means is disengaged from driven gear 31 and
the other of the second and third gear means engages the
driven gear 31,

Reversing mechanism 10 utilizes the axial move-
ment of flywheel or shifting means 100 during deceleration
of drive shaft means 41 to effect the axial movement of
pin means 90 which causes the rotation of cam means 60.
The rotation of cam means 60 causes carrier means 12 to
swing about its rotatable mounting on bushing 13 of body
20 so that one of the second and third gear means dis-
engages driven gear 31 and the other of the second and
third gear means engages driven gear 31 when first gear
means 44 and driven gear 31 have stopped rotation.

The reversing mechanism of the present invention

utilizes the inherent braking forces of the parking brake
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system to assist in its operation. Referring to Figure
2, second gear means 37 may engage driven gear 31 during
the application phase of braking. As the rotation of
driven gear 31 begins to cease, reaction forces caused by
the braking mechanisms at the wheels tend to rotate driven
gear 31 in a counter rotation direction (Arrow A). Thus,
when the reversing gear mechanism commences its operation,
there is an inherent tendency of the reaction forces to
assist in the swinging or rotation of carrier means 12 so
that second gear means 37 will disengage from driven gear
31. Likewise, when the braking system is operated during
the release phase of braking, there will be reaction
forces that tend to force third gear means 38 away from
the driven gear 31 so that when motor means 39 ceases
rotation of shaft means 41, the reaction forces tend to
swing third gear means 38 away from driven gear 31 and,
thus, assist in the operation of the reversing mechanism.
Referring to Figure 7, a reversing gear mechanism
200 utilizes a solenoid means 210. Solenoid means 210
includes a spring 211 and coil means 212 enclosed in hous-
ing 213. Solenoid means 210 operates to shift axially the
axial means or shaft 70 so that it causes rotation of cam
means 60 and the movement of carrier means 12. This
mechanism eliminates the need for a shifting means or fly-
wheel 100, connection means 49, yoke means 95, and resili-
ent means 80. As solenoid means 210 moves shaft means 70
axially during actuation and deactuation, pin means 90
will engage the teeth 61-64 of cam means 60 in the same
manner as described above. This will cause an appropriate
operation of the reversing gear mechanism in the same
manner as described above, but without the utilization of
the shifting means 100, connection means 49, yoke means
95, and resilient means 80. An electronic controller such
as that disclosed for the electrically actuated braking
system of Serial No. 284,517, can be utilized to operate

appropriately solenoid means 210.
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A REVERSING MECHANISM FOR A MOTOR DRIVE

CLAIMS

1. A reversing mechanism (10) for a motor drive,
comprising motor means (39), shaft means (41) connected
with said motor means (39), first gear means (44) con-
nected with said shaft means (41) and engaging second gear
means (37), the second gear means (37) engageable with a
driven gear (31), third gear means (38) engaging said
second gear means (37), carrier means (12) which carries
rotatably said second (37) and third gear means (38),
means for axial shifting (100) connected with said shaft
means (41), the axial shifting means (100) connected with
axial means (70) which is biased axially by resilient
means (80), and cam means (60) connected with said axial
means (70) and carrier means (12), so that rotation of
said shaft means (41) by said motor means (39) causes
said first gear means (44) to rotate said second (37) and
third (38) gear means, the second gear means (37) rotating
said driven gear (31) when engageable therewith, a cessa-
tion of rotation of said shaft means (41) causing said
shifting means (100) to shift and effect axial displace-
ment of the axial means (70) which effects rotation of
the cam means (60), rotation of the cam means (60) dis-
placing the carrier means (12) to cause said second gear
means (37) to disengage the driven gear (31) and said
third gear means (38) to engage said driven gear (31).

2. The reversing mechanism (10) in accordance
with claim 1, wherein said shifting means (100) comprises
ramp means (101) engaged by a connecting member (49)
extending from said shaft means (41).

3. The reversing mechanism (10) in accordance
with claim 1, wherein said carrier means (12) includes an
opening (15) receiving said cam means (60).

4. The reversing mechanism (10) in accordance
with claim 1, wherein said cam means (60) includes an
interior opening having teeth means (61, 62, 63, 64)




WO 91/08403 PCT/US90/06368

10

15

20

25

30

35

-8 -

therein, the teeth means engaged by pin means (90)
extending from said axial means.

5. The reversing mechanism (10) in accordance
with claim 4, wherein said axial displacement of the
axial means (70) causes the pin means (90) to move among
the teeth means (61, 62, 63, 64) to cause said cam means
(60) to rotate so that said cam means (60) displaces said
carrier means (12) which causes one of engagement and
disengagement of said second (37) and third (38) gear
means.

6. The reversing mechanism (10) in accordance
with claim 1, wherein the shifting means (100) includes
yoke means (95) to which is connected said axial means
(70).

7. The reversing mechanism (10) in accordance
with claim 6, wherein the resilient means (80) extends
between said yoke means (95) and cam means (60).

8. The reversing mechanism (10) in accordance
with claim 7, wherein the yoke means (95) fixedly engages
said axial means (70) so that axial displacement of the
yoke means (95) causes axial displacement of the axial
means (70).

9. The reversing mechanism (10) in accordance
with claim 1, wherein said driven gear (31) comprises a
part of a load-equalizing differential (30).

10. The reversing mechanism (10) in accordance
with claim 9, wherein said reversing mechanism (10) and
load-equalizing differential (30) comprise part of an
electrically actuated braking system.

"3
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