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(54) Power fold mechanism

(57) A powerfold mechanism for an external rear
view mirror is disclosed. The mechanism comprises: a
powerfold housing mountable between a mirror housing
and a vehicle mountable mirror base; a clutch member
urged into engagement with the mirror, the clutch mem-
ber allowing the mirror housing to be manually moved
with respect to the mirror base; an electric drive train
between the powerfold housing and the clutch member;
and a drive stop movably mounted to the powerfold hous-
ing and having a drive stop face engagable with a drive
stop detent mounted to the mirror base, the drive stop
face biased axially towards the drive stop detent, the drive
stop face arcuately movable with the powerfold housing
between: a forward, a rearward and a drive position. In
the drive position the powerfold housing and mirror head
are in a deployed position, the clutch member is in the
engaged position and the drive stop face is sandwiched
between the drive stop detent and the powerfold housing
so as to provide a positive and repeatable stop.
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Description

[0001] The present invention relates to powerfold
mechanism for external rear vision mirrors of motor ve-
hicles.

BACKGROUND OF THE INVENTION

[0002] Motor vehicles typically have two external rear
vision mirror assemblies. The mirror assemblies typically
have a mirror head that is designed to rotate about a
substantially vertical pivot axis in both forward and rear-
ward directions. The mirror head is typically held in its
driving or deployed position by a detent which allows
manual movement of the mirror head to a parked position
and manual movement to a forward position. There are
a number of reasons for this. One reason is safety. By
having a mirror that can "break away" to move from a
deployed position to a parked or forward position, injury
to people can be avoided or at least minimised. Further-
more, damage to the mirror head can be avoided or at
least minimised by allowing it to move when it hits ob-
structions. It is also useful to have a mirror head that can
be parked, that is rotated to a position substantially par-
allel to the side of the vehicle, so as to narrow the effective
width of the vehicle. This is particularly useful when the
vehicle is parked. It is also useful for loading vehicles
onto trucks for transport to be able to park the mirror
heads.
[0003] Modern external rear vision mirrors, in addition
to having a detent mechanism to hold the mirror head in
a deployed position while at the same time enabling for-
ward folding and rearward folding of the mirror head, also
have electric drive systems to allow the operator to drive
the head at least to its parked position. Some external
rear view mirror assemblies have more sophisticated
electric systems that allow the operator to redeploy the
mirror head to a deployed position after it has been man-
ually pushed forward or rearward. These mirror systems
are typically referred to as powerfold mirrors.
[0004] Powerfold mirrors typically employ powerfold
mechanisms that include springs to hold detents in place
such that a predetermined force is required to manually
break the mirror head out of the detent. A problem with
many powerfold mechanisms is that, once they have
been manually folded forward thereby breaking the mirror
head out its detent, they cannot be reset at the deployed
position electrically. Problems with other mechanisms in-
clude core vibration performance caused by lack of sta-
bility through the powerfold components.
[0005] US patent 6022113 (Stolpe et al.) discloses a
rear view mirror for a vehicle that can be pivoted both
manually and electrically. A clutch between the mirror
head and the base, in the form of latching cams on a
base and recesses within a gear wheel, is described that
allows the mirror head to be manually pivoted. Two drive
stops are formed as an integral part of the housing. The
drive stops are sloping faces on the housing that contact

raised features on the base. The drive stops cannot be
used to reset the clutch at the drive position after a manual
fold. Instead the mirror head must be electrically driven
against an end stop or fold path limiter so as to create
the required reaction torque and rotation to reset the
clutch.
[0006] It is an object of the present invention to provide
an improved powerfold mechanism that overcomes at
least some of the problems outlined above or at least
offers a useful choice.

SUMMARY OF THE INVENTION

[0007] According to the invention there is provided a
powerfold mechanism for an external rear view mirror to
be fitted to a motor vehicle, the mechanism comprising:

a powerfold housing mountable between a mirror
housing and a vehicle mountable mirror base;
a clutch member urged into engagement with the
mirror base by a first spring means, the clutch mem-
ber axially movable from an engaged position in
which clutch detents positively restrain relative rota-
tion between the clutch member and the mirror base
and a disengaged position in which a frictional en-
gagement torque only somewhat restrains relative
rotation between the clutch member and the mirror
base about a mirror head axis, the clutch member
allowing the mirror housing to be manually moved
with respect to the mirror base;
an electric drive train for creating relative rotation
between the powerfold housing and the clutch mem-
ber about the mirror head axis;
a drive stop movably mounted to the powerfold hous-
ing and having a drive stop face engagable with a
drive stop detent mounted to the mirror base, the
drive stop face biased axially towards the drive stop
detent, the drive stop face arcuately movable with
the powerfold housing between:

(a) a forward position wherein the powerfold
housing and mirror head are in a forward fold
position;
(b) a rearward position wherein the powerfold
housing and mirror head are in a rearward fold
position; and
(c) a drive position wherein the powerfold hous-
ing and mirror head are in a deployed position,
the clutch member is in the engaged position
and the drive stop face is sandwiched between
the drive stop detent and the powerfold housing
so as to provide a positive and repeatable stop,

wherein, when the clutch is in the disengaged posi-
tion and the electric drive train creates relative rota-
tion between the powerfold housing and the clutch
member, the powerfold housing rotates relative to
the base until the drive stop face reaches the drive
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stop detent and induces a reaction torque, the reac-
tion torque being larger than the frictional engage-
ment torque so as to stop the powerfold housing ro-
tating with respect to the base and instead cause the
clutch member to rotate until the clutch member
reaches the engaged position.

[0008] In one form the drive train is non back-drivable.
[0009] In one form the drive train includes a worm gear.
[0010] In one form the worm gear meshes with a clutch
gear, the clutch gear operably connected to or integral
with the clutch member.
[0011] In one form, when the drive stop face reaches
the drive stop detent while driven by the electric drive
train, after the clutch member reaches the engaged po-
sition, the drive train is wound up rigidly rotationally fixing
the powerfold housing with respect to the base against
vibration loads.
[0012] In one form the drive stop includes a ring shaped
drive stop body, the drive stop body axially movable with
respect to the powerfold housing.
[0013] In one form the powerfold mechanism includes
three drive stop faces and three corresponding drive stop
detents.
[0014] In one form the drive stop face is located radially
inwards with respect to the clutch detents.
[0015] In one form the powerfold mechanism includes
a secondary spring, the secondary spring biasing the
drive stop to move axially towards the drive stop detent.
[0016] In one form the drive stop is movably mounted
to the powerfold housing such that friction prevents rel-
ative movement between the drive stop body and the
powerfold housing when the drive stop face pushes
against the drive stop detent.
[0017] In one form the drive stop body is mounted to
the powerfold housing by a spline.
[0018] In one form the spline is arranged and con-
structed such that friction within the spline prevents rel-
ative movement between the drive stop body and the
powerfold housing when the drive stop face pushes
against the drive stop detent.
[0019] In one form the clutch member includes a lug
projecting radially inwards for engagement with a button
mounted to the drive stop.
[0020] In one form the button is movable radially from:
an extended position in which relative axial movement
between the drive stop body and the clutch is inhibited,
to a retracted position where it is not.
[0021] In one form the button is pushed to the retracted
position during relative rotational movement between the
drive stop and the clutch when the button and the lug are
at overlapping axial positions.
[0022] In one form the drive stop comprises a slidably
mounted pin mounted to the powerfold housing and hav-
ing a pin end extendable along the mirror head axis, the
pin end biased towards the drive stop detent.
[0023] In one form the drive train includes as worm
gear, the worm gear meshing with a clutch gear, the

clutch gear operably connected to or integral with the
clutch member.
[0024] In one form the pin is located adjacent to and
outboard of the clutch gear but in a position substantially
opposite the worm gear.
[0025] Specific embodiments of the invention will now
be described in some further detail with reference to and
as illustrated in the accompanying figures. These em-
bodiments are illustrative, and are not meant to be re-
strictive of the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Preferred embodiments of the invention are il-
lustrated in the accompanying representations in which:

Figure 1 a is an exploded isometric view of a pow-
erfold mechanism according to a first embodiment
of the invention;
Figure 1b is a diagrammatic view of the cam and
follower components of the mechanism shown in
Figure 1 a;
Figures 2a, 2b, 3a, 3b, 4a, 4b, 5a, 5b, 6a, 6b, and
6c are alternative cam follower mechanisms to that
shown in Figures 1 a and 1b;
Figures 7a, 7b, 7c and 7d are diagrammatic views
of the assembly of Figure 1 a showing interactions
and relative movements of various components at
or near the deployed position;
Figures 8a, 8b, 8c and 8d are diagrammatic views
of the assembly of Figure 1 a showing progressive
movements during electric fold in of the mirror frame
from its deployed position to its parked position;
Figures 9a, 9b, 9c and 9d are diagrammatic views
of the assembly of Figure 1 a showing progressive
movements during manual fold in of the mirror frame
from its deployed position to its parked position;
Figures 10a, 10b, 10c and 10d are diagrammatic
views of the assembly of Figure 1 a showing pro-
gressive movements during electric recovery from a
manual fold into the deployed position;
Figures 11a, 11b, 11c, 11d, 11e and 11f are diagram-
matic views of the assembly of Figure 1 a showing
progressive movements during manual fold forward
of the mirror frame from its deployed position to the
forward end stop; and
Figures 12a, 12b, 12c, 12d, 12e, 12f and 12g are
diagrammatic views of the assembly of Figure 1 a
showing progressive movements during electric re-
covery from a manual fold forward position to the
deployed position.
Figure 13 is an exploded isometric view of a power-
fold mechanism according a second embodiment of
the invention;
Figure 14 is an exploded isometric view of drive stop
components of the mechanism shown in Figure 13;
Figure 15 is a plan view of a portion of the base show-
ing the detent circle and the drive stop circle;

3 4 



EP 2 439 106 A1

4

5

10

15

20

25

30

35

40

45

50

55

Figure 16a is a diagrammatic view of the powerfold
mechanism shown in Figures 13 and 14 as it inter-
acts with the base shown in Figure 13;
Figures 16b, 16c and 16d are diagrammatic views
similar to that of Figure 16a, but showing progressive
movements during electric fold in of the mirror hous-
ing to the parked position;
Figures 17a to 17e are diagrammatic views similar
to that of Figures 16b to 16d, but showing progres-
sive movements during manually folding the mirror
head on its deployed position to its parked position
along side the vehicle;
Figures 18a to 18h show electric recovery from the
parked position to the drive position;
Figures 19a to 19e show progressive movements
during manual fold forward of the mirror housing from
the drive position to the forward end stop;
Figures 20a to 20i show progressive movements
during electric recovery from the manual forward fold
position to the drive position;
Figures 21 a to 21 d show progressive movements
during electric fold out from the park position to the
drive or deployed position;
Figures 22a to 22c show progressive movements of
the powerfold mechanism during manual return of
the mirror head from a forward fold position;
Figures 23a to 23d show progressive movements of
the powerfold mechanism during electric recovery
from a forward fold position when the clutch member
is engaged from the detents on the base;
Figure 24 is an exploded isometric view of a power-
fold mechanism according a third embodiment of the
invention;
Figure 25 is an exploded isometric view of drive stop
components of the mechanism shown in Figure 24;
Figure 26 is a plan view of a portion of the base show-
ing the detent circle and the drive stop circle;
Figure 27a is a diagrammatic view of the powerfold
mechanism shown in Figure 24 as it interacts with
the base; and
Figures 27b, 27c, 27d, 27e and 27f are diagrammatic
views similar to that of Figure 27a, but showing pro-
gressive movements during electric recovery after a
manual folding.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS OF THE INVENTION

FIRST EMBODIMENT

[0027] Referring to Figure 1a, a powerfold mechanism
for an external rear view mirror according to a first em-
bodiment of the invention is shown. The mechanism in-
cludes a frame 50 mountable between a mirror housing
(not shown) and a mirror base 20. The mirror base 20 is
mountable to a vehicle (not shown). A clutch member 90
is urged into engagement with the mirror base 20 by first
spring means. The first spring means is shown in the

form of a spring 58 in Figure 1 a. The spring 58 is com-
pressed between the underside of a flange 27 of spigot
29 and the spring seat 55 on the frame 50. On the other
side of spring seat 55 is a thrust bearing 97 within a power
fold housing 40 that transfers the force generated by
spring 58 to the clutch member 90. The spigot 29 is at-
tached to the mirror base 20 by a bayonet feature on a
bayonet end 26 of the spigot 29 and the bayonet aperture
22 within the mirror base 20.
[0028] The clutch member 90 is axially movable over
a axial distance X (shown in Figure 7a) from an engaged
position in which clutch detents positively restrain relative
rotation between the clutch member 90 and the mirror
base 20 and a disengaged position in which a frictional
engagement torque only somewhat restrains relative ro-
tation between the clutch member 90 and the mirror base
20 about a mirror head axis. In the embodiment of the
invention shown in Figure 1a, the clutch detents are
formed by clutch detent recesses 95 within the clutch
member 90 and detent features 24 on the mirror base
20. Figure 7a also shows schematically the interaction
between the main worm gear 72, within the pin housing
46, and the clutch detents.
[0029] A non-back drivable electric drive train for cre-
ating relative rotation between the frame 50 and the
clutch member 90 about the mirror head axis 53 is pro-
vided. The electric drive train includes a motor 75 that
drives a motor worm 76 engaging a gear 77 that in turn
drives a main worm gear 72. The main worm gear 72
meshes with drive gear 78 as is most clearly shown in
Figure 1 a. In the embodiment shown, the drive gear 78
is formed directly onto the clutch member 90. In other
embodiments of the invention, not shown, the drive gear
78 and the clutch member 90 may be separate compo-
nents.
[0030] An arcuate track including a cam forms part of
the base 20. Referring again to Figure 1a, the arcuate
track of the embodiment of the invention illustrated in-
cludes an upper arc 33, a detent 31 and a lower arc 34,
the drive stop detent 31 forming the cam. With the em-
bodiment of the invention shown, the upper and lower
arcs and the detent 31 are moulded into a plastic com-
ponent that forms the mirror base 20. In other embodi-
ments of the invention, these components may be sep-
arate.
[0031] A track follower, in the form of a pin 100, is
mounted to the frame 50 by virtue of being located within
a pin housing 46 within a powerfold housing 40 that at-
taches to the frame 50. A compression spring 104 biases
the pin 100 axially towards the drive stop detent 31 as is
shown in Figure 1 a. In other embodiments (not shown)
the pin may be biased axially by gravity.
[0032] The follower in the form of pin 100 has an end
101 that is extendable an axial distance Y along the mirror
head axis 53. The distance Y together with the distance
X is shown in Figure 7a. Figure 7a shows the powerfold
mechanism in a position during electric recovery or elec-
tric actuation from a manual fold in position towards the
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normal driving or deployed position. The pin 100 is the
first embodiment of drive stop mean according the inven-
tion
[0033] The pin 100 is accurately moveable with the
frame 50 between:

a) a forward position, diagrammatically illustrated in
Figure 12a, wherein the frame and mirror head are
in a forward fold position;
b) a rearward position, diagrammatically illustrated
in Figure 10a, wherein the frame 50 and mirror head
20 are in a rearward fold position; and
c) a deployed or drive position, diagrammatically il-
lustrated in Figures 7c and 8a, in which the frame 50
and the mirror head 20 are in a deployed position.
In this position, the follower end is sandwiched be-
tween the drive stop detent 31 and the frame 50 (by
virtue of the pin housing 46 and the powerfold hous-
ing 40 being clipped into the frame 50) so as to pro-
vide a positive and repeatable stop against which
the non-back driveable drive train is wound up to
thereby rigidly rotationally fix the mirror frame 50 with
respect to the base 20. The pin 100 therefore func-
tions as a drive stop.

[0034] Referring again to Figures 7a, 7b and 7c, it can
be seen that the height of h of the detent 31 is less than
the height of X of the clutch detents. The importance of
this will become apparent as the operation of the mech-
anism is described below.

OPERATION OF POWERFOLD MECHANISM - FIRST 
EMBODIMENT

[0035] Referring now to Figures 8a, 8b, 8c and 8d, pro-
gressive movements during electric fold in of the mirror
frame 50 (and hence mirror head) to the park position
are illustrated diagrammatically. In Figure 8a it can be
seen that the clutch member 90 is engaged with the de-
tent features 24 engaged with the clutch detent recesses
95. The end 101 of the pin 100 has a drive stop face 102
that is engaged against the detent 31. The upper end of
the pin 103 is hard up against a bore 49 of the pin housing
46 (the bore 49 is more clearly visible in Figure 7a.)
[0036] The operator actuates the switch within the cab-
in of the vehicle to commence the electric fold in process.
This sends electrical power to the motor 75 which in turn
results in the main worm gear 72 driving around the drive
gear 78 (which at this stage is locked to the mirror base
by virtue of the clutch). The first movement is indicated
by an arrow in Figure 8b. In moving from Figure 8a to
Figure 8b it can be seen that the pin 100 slides down the
detent 31 slightly and then in Figure 8c it can be seen
that the pin slides along the lower arc 34 of the track until
reaching a park end stop 54.
[0037] Referring now to Figures 9a to 9d, the process
of manually folding the mirror head from its deployed po-
sition to its parked position along side the vehicle will be

described. Figure 9a shows the powerfold assembly in
the drive or deployed position. As the mirror head and
hence the frame 50 and pin housing 46 are rotated to-
wards the vehicle, the non-back driveable gear train en-
sures that a breakaway torque is transmitted to the clutch.
More specifically, ramped surfaces of the clutch detent
recesses 95 slide up over the detent features 24 as is
shown progressively from Figure 9a to 9b. As this occurs,
the first spring 58 is compressed while the compression
spring 104 extends from the position shown in Figure 9a
to the position shown in Figure 9b as it pushes the pin
100 downwards so that it remains engaged with the lower
arc 34 of the track on the base 20. The stroke of the
compression spring 104 is the distance Y shown in Figure
7a. The stroke, Y, is sufficient to keep the pin 100 en-
gaged with the track while the clutch disengages as
shown in Figure 9b. Continuing rotation of the mirror head
hence pin housing 46 is shown in Figures 9b to 9d. Once
the position illustrated in Figure 9d is reached, the pin
housing 46 is restrained from further movement by the
frame park stop 54.
[0038] If the vehicle driver, or any other person, wishes
to restore the mirror head to the drive position from the
park position illustrated in Figure 9d, then that person
can either manually rotate the mirror head back into po-
sition shown in Figure 9a or alternatively they can actuate
a switch (generally within the cabin of the vehicle) so as
to electrically drive the mirror head from the park position
to the drive position. This electric recovery process is
illustrated in Figures 10a to 10f.
[0039] Turning to Figure 10a, it can be seen that in this
position, the clutch is disengaged. There is however,
some frictional engagement between the clutch member
90 and the base 20. This frictional engagement is a func-
tion of both the force imparted by the first spring 58 and
the coefficient of friction and general disposition of the
interface surfaces between the base 20 and the clutch
member 90. So, as the electric drive train rotates the
main worm gear 72, thereby creating relative rotation be-
tween the frame 50 and the clutch 90, the frame rotates
relative to the base until the pin 100 reaches the cam, in
the form of the detent 31 as is illustrated progressively
in Figures 10b and 10c. At this point, a reaction torque
is induced, the reaction torque being larger than the fric-
tional engagement torque so as to stop the frame 50 ro-
tating with respect to the base 20 and instead cause the
clutch member to rotate until the clutch member reaches
the engaged position illustrated in Figure 10e. With the
frame moving downwards under the action of first spring
58, the frame also rotates backwards slightly as is indi-
cated by the arrow on Figure 10e. The frame then con-
tinues to rotate as it is driven by the drive train until the
end 101 of the pin 100 moves up the ramp 34 to the drive
position shown in Figure 10f. At this point, the pin 100 is
sandwiched between the detent 31 and the frame 50 (by
virtue of the pin housing 46 engaging with the frame 50)
so as to provide a positive and repeatable stop against
which the non-back driveable drive train is wound up until
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the motor 75 stalls. This rigidly rotationally fixes the mirror
frame 20 with respect of the base 20. In addition to pro-
viding an accurate and repeatable mirror head position,
the sandwiching of the pin 100 provides a rigid structure
for vibration performance of the mirror.
[0040] Figures 11a to 11d show progressive move-
ments during manual fold forward of the mirror frame 50
from its drive position to the forward end stop 56. As the
operator (or a foreign object) pushes the mirror head and
hence the mirror frame 50 forwards, the non-back drive-
able gear train ensures that a breakaway torque is trans-
mitted to the clutch. Specifically, ramped surfaces of the
clutch detent recesses 95 slide up over the detent fea-
tures 24 as is shown progressively from Figures 11a to
11b. As this occurs, the first spring 58 is compressed
while the compression spring 104 extends slightly from
the position shown in Figure 11 a to the position shown
in 11 b. The slight extension is due to the fact that the
height of the detent 31 is less than the height X of the
clutch detents (illustrated in Figures 7a and 7b). Contin-
uing rotation of the mirror head and hence the pin housing
46 in a forward direction shown in Figures 11c to 11d.
Once the position illustrated in Figure 11d is reached,
the pin housing 46 is restrained from further movement
by the frame forward end stop 56.
[0041] As should be clear from the above, the pin 100
can only rise up over the detent 31 when the clutch dis-
engages. When the clutch is engaged, the detent 31 pro-
vides a positive and repeatable end stop for the electric
rotation of the pin 100 in the forward direction.
[0042] Figures 12a to 12g show progressive move-
ments during electric recovery from the position shown
in Figure 11d, the manual forward fold position to the
drive position. The operator of the vehicle actuates the
switch within the cabin of the vehicle to commence elec-
tric fold back of the mirror head towards the drive position.
This actuation sends electrical power to the motor 75
which in turn results in the main worm gear 72 driving
around the clutch gear 99. As described previously, the
frictional engagement between the clutch and the base
is sufficient to enable relative rotation between the frame
50 and the base 20 to occur. The frame 50 continues to
rotate backwards until the position illustrated in Figure
11c is reached. At this point the operator will generally
observe that the head has rotated too far and will reverse
the direction by actuating a switch. The mirror head will
then rotate forward to the drive position as illustrated in
Figures 12c to 12f. More specifically, once the pin 100
reaches the detent 31 as is shown in Figure 12c a reaction
torque will be generated that is larger than the frictional
engagement torque which will stop the frame rotating with
respect to the base and will cause the clutch member 90
to rotate until it reaches the engaged position shown in
Figure 12f. At that point, the frame rotates slightly again
as the drive train drives up against the clutch detents until
the follower end moves up the detent 31 to the drive po-
sition where the drive train is wound up into the position
shown in Figure 12g.

[0043] In the embodiments described above, the track
follower is in the form of a pin 100. In other embodiments
of the invention, alternative followers or drive stops 100b
may be employed. Examples of alternative followers or
drive stops are illustrated in Figures 2a, 2b, 3a, 3b, 4a,
4b, 5a, 5b, 6a, 6b, and 6c.

SECOND EMBODIMENT

[0044] Referring to Figure 13, a powerfold mechanism
for an external rear view mirror according to a second
embodiment on the invention is shown. The mechanism
includes powerfold housing 40 mountable between a mir-
ror housing (not shown) and a mirror base 20. The mirror
base 20 is mountable to a vehicle (not shown). A clutch
member 90 is urged into engagement with the mirror base
20 by first spring means. The first spring means is shown
in the form of a spring 58 in Figure 13. The spring 58 is
compressed between the underside of a flange 27 of
spigot 29 and a spring seat 55 on the housing 40 (or on
a spring seat 55 on an intermediate component such as
a frame 50 as is shown in Figure 1a). On the other side
of spring seat 55 is a thrust bearing 97 that transfers the
force generated by spring 58 to the clutch member 90.
The spigot 29 is attached to the mirror head 20 by a bay-
onet feature on a bayonet end 26 of the spigot 29 and
the bayonet aperture 22 within the mirror base 20.
[0045] The clutch member 90 is axially movable from
an engaged position in which clutch detents positively
restrain relative rotation between the clutch member 90
and the mirror base 20 and a disengaged position in
which a frictional engagement torque only somewhat re-
strains relative rotation between the clutch member 90
and the mirror base 20 about a mirror head axis. In the
embodiment of the invention shown in Figures 13 and
15, the clutch detents are formed by clutch detent recess-
es 95 within the clutch member 90 and detent features
24 on the mirror base 20.
[0046] A non-back drivable electric drive train for cre-
ating relative rotation between the frame 50 and the
clutch member 90 about the mirror head axis 53 is pro-
vided. The electric drive train includes a motor 75 that
drives a motor worm 76 engaging a gear 77 that in turn
drives a main worm gear 72. The main worm gear 72
meshes with drive gear 78 as is most clearly shown in
Figure 1 a. In the embodiment shown, the drive gear 78
is formed directly onto the clutch member 90. In other
embodiments of the invention, not shown, the drive gear
78 and the clutch member 90 may be separate compo-
nents.
[0047] A drive stop body 100b is provided as is shown
in Figures 13 and 14 and is a second embodiment of a
drive stop mean. The drive stop body 100b is movably
mounted to the powerfold housing 40. This is achieved
by the provision of a spline formed by spline recesses
111 within the housing 40 and spline projections 114 on
the drive stop body 100b as is shown in exploded Figure
14. The drive stop body 100b has a drive stop face 102
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engagable with a drive stop detent 31 mounted to the
mirror base. In fact, three drive stop faces 102 are pro-
vided on the ring shaped drive stop body 100b in this
embodiment as is shown most clearly in Figure 15. In
other embodiment, not shown, one, two, four or more
drive stop faces 102 may be provided.
[0048] The drive stop faces 102 are located radially
inwards with respect to the clutch detent feature 24 and
associated clutch recesses 95.
[0049] The mounting of the drive stop detent 31 to the
mirror base can be as a separate component or by mould-
ing or machining the drive stop detent 31 into the mirror
base.
[0050] The drive stop is movably mounted to the pow-
erfold housing 40 such that friction prevents relative
movement between the drive stop body 100b and the
power fold housing 40 when the drive stop face 102 push-
es against the drive stop detent 31. More specifically,
with this embodiment of the invention, the drive stop body
100b is mounted to the powerfold housing 40 by a spline.
The spline is arranged and constructed such that friction
within the spline prevents relative movement between
the drive stop body 100b and the powerfold housing 40
when the drive stop face pushes against the drive stop
detent 31.
[0051] Figure 16a shows schematically the key com-
ponents of the powerfold mechanism. This Figure and
subsequent Figures 16b to 23d are not true cross-sec-
tional views. The areas shaded by dashed lines and des-
ignated 113 is part of the inside of a generally cylindrical
splined portion of the powerfold housing as is most clearly
shown in figure 14. It is grooved to provide spline features
111 that engage with spline features 114 of the drive stop
body 100b.
[0052] The drive stop faces 102 are biased towards
the drive stop detent 31 by a spring 104 as is shown in
Figure 13. In other embodiments (not shown) the com-
pression spring 104 may be deleted and gravity may be
used to bias the drive stop faces 102 towards the drive
stop detent 31. The drive stop faces 102 are arcuately
movable with the powerfold housing 40 between:

(a) a forward position wherein the powerfold housing
40 and mirror housing are in a forward fold position;
(b) a rearward position wherein the powerfold hous-
ing 40 and mirror head are in a rearward fold position;
and
(c) a drive position wherein the powerfold housing
40 and mirror head are in a deployed position and
the drive stop faces 102 are sandwiched between
the detent 31 and the powerfold housing 40 so as to
provide a positive and repeatable stop against which
the drive train is wound up to thereby rigidly rotation-
ally fix the powerfold housing 40 with respect to the
base 20.

[0053] When the clutch member 90 is disengaged and
the electric drive train creates relative rotation between

the powerfold housing 40 and the clutch member 90, the
powerfold housing 40 rotates relative to the base 20 until
the drive stop faces 102 reaches the detent 31 and in-
duces a reaction torque, the reaction torque being larger
than the frictional engagement torque so as to stop the
powerfold housing 40 rotating with respect to the base
20 and instead cause the clutch member 90 to rotate until
the clutch member 90 reaches the engaged position
where the drive train is wound up. One the drive train is
wound up, the mirror housing 40, and hence any mirror
assembly attached to the mirror housing, is rigidly rota-
tionally fixed with respect to the base 20.
[0054] With the embodiment of the invention shown in
Figure 13, the drive train includes a worm gear and is
therefore inherently non-back drivable. It is therefore
lockable against back driving (for instance through man-
ual pressure on the mirror head). In other embodiments,
not shown, the drive train may not include a worm gear
and alternative means may be provided to prevent back
driving.
[0055] The clutch member 90 includes a lug 92 pro-
jecting radially inwards for engagement with a button
mounted 120 to the drive stop 100b. The lug 92 is most
clearly shown in Figure 13. The button 120, shown in
Figure 13 and more clearly in Figure 14, is movable ra-
dially from: an extended position in which relative axial
movement between the drive stop body 100b and the
clutch 90 is inhibited, to a retracted position where it is not.
[0056] The button is pushed to the retracted position
during relative rotational movement between the drive
stop body 100b and the clutch 90 when the button 120
and the lug 92 are at overlapping axial positions.

OPERATION OF POWERFOLD MECHANISM - SEC-
OND EMBODIMENT

[0057] Referring now to Figures 16b, 16c, 16d and 16e,
progressive movements during electric fold in of the mir-
ror housing 40 (and hence mirror head) to the park po-
sition are illustrated diagrammatically. In Figure 16b it
can be seen that the clutch is engaged with the detent
features 24 engaged with the clutch detent recesses 95.
The drive stop face 102 is engaged against the detent 31.
[0058] The operator actuates the switch within the cab-
in of the vehicle to commence the electric fold in process.
This sends electrical power to the motor 75 which in turn
results in the main worm gear 72 driving around the drive
gear 78 (which at this stage is locked to the mirror base
by virtue of the clutch) and rotating the housing 40. Move-
ment is indicated by an arrow in Figure 16c. In moving
from the position shown in Figure 16b the position shown
in Figure 16c it can be seen that the drive stop face 102
moves away from the detent 31 slightly and then in Figure
16d it can be seen that the drive stop projection 105 slides
along the lower arc 34 (shown in Figure 15) until an end
stop on any one of the powerfold housing, the frame, or
the mirror housing itself reaches the park end stop 54.
[0059] Referring now to Figures 17a to 17e, the proc-
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ess of manually folding the mirror head from its deployed
position to its parked position along side the vehicle will
be described. Figure 17a shows the powerfold assembly
in the drive or deployed position. As the mirror head and
hence the housing 40 are rotated towards the vehicle,
the non-back driveable gear train ensures that a break-
away torque is transmitted to the clutch. More specifical-
ly, ramped surfaces of the clutch detent recesses 95 slide
up over the detent features 24 as is shown progressively
from Figures 17a to 17b. As this occurs, the first spring
58 is compressed while the compression spring 104 ex-
tends to push the drive detent body 100b downwards
from the position shown in Figure 17a to the position
shown in Figure 17b so that it remains engaged with the
lower arc 34 of the base 20. The stroke of the spring 104
is sufficient to keep the drive stop body 100b engaged
with the drive stop projection 105 while the clutch disen-
gages as shown in Figure 17c and 17d. Continuing rota-
tion of the mirror head hence housing 40 is shown in
Figures 17b to 17e. Once the position illustrated in Figure
17e is reached, the housing 40 is restrained from further
movement by the park end stop 54.
[0060] If the vehicle driver, or any other person, wishes
to restore the mirror head to the drive position from the
park position illustrated in Figure 17e, then that person
can either manually rotate the mirror head back into po-
sition shown in Figure 17a or alternatively they can ac-
tuate a switch (generally within the cabin of the vehicle)
so as to electrically drive the mirror head from the park
position to the drive position. This electric recovery proc-
ess is illustrated in Figures 18a to 18d.
[0061] Turning to Figure 18a, it can be seen that in this
position, the clutch is disengaged with the detent features
24 out of and above the clutch detent recesses 95. There
is however, some frictional engagement between the
clutch member 90 and the base 20. This frictional en-
gagement is a function of both the force imparted by the
first spring 58 and the coefficient of friction and general
disposition of the interface surfaces between the base
20 and the clutch member 90. So, as the electric drive
train rotates the main worm gear 72, thereby creating
relative rotation between the housing 40 and the clutch
90, the housing 40 rotates relative to the base 20 until
the drive stop face 102 reaches the detent 31 as is illus-
trated progressively in Figures 18b to 18e. At this point,
a reaction torque is induced, the reaction torque being
larger than the frictional engagement torque so as to stop
the housing 40 rotating with respect to the base 20 and
instead cause the clutch member 100b to rotate as indi-
cated by the arrow in Figure 18f until the clutch member
100b reaches the engaged position illustrated in Figure
18g. With the housing 40 moving downwards under the
action of spring 58, into the position shown in Figure 18g,
the housing 40 may rotate backwards slightly resulting
in some clearance between the drive stop face 102 and
the detent 31 as is shown in Figure 18g. The housing 40
then continues to rotate or at least have a torque applied
to it by the drive train until the drive stop face 102 pushes

hard against the base drive stop detent 31 to the drive
position shown in Figure 18h. At this point, the drive stop
face 102 is sandwiched between the detent 31 and the
housing 40 (by virtue of the splined connection between
the drive stop body 100b and the housing 40) so as to
provide a positive and repeatable stop against which the
non-back driveable drive train is wound up until the motor
75 stalls. This rigidly rotationally fixes the mirror frame
20 with respect of the base 20. In addition to providing
an accurate and repeatable mirror head position, the
sandwiching of the drive stop face 102 provides a rigid
structure for vibration performance of the mirror.
[0062] Figures 19a to 19e show progressive move-
ments during manual fold forward of the mirror housing
40 from its drive position to the forward end stop 56. As
the operator (or a foreign object) pushes the mirror head
and hence the mirror housing 40 forwards, the non-back
driveable gear train ensures that a breakaway torque is
transmitted to the clutch. Specifically, ramped surfaces
of the clutch detent recesses 95 slide up over the detent
features 24 as is shown progressively from Figures 19a
to 19c. As this occurs, the first spring 58 is compressed
while the compression spring 104 extends slightly from
the position shown in Figure 19a to the position shown
in Figure19b. Continuing rotation of the mirror head and
hence the housing end stop 44 in a forward direction
shown in Figures 19a to 19e. Once the position illustrated
in Figure 19e is reached, the housing end stop 44 is re-
strained from further movement by the frame forward end
stop 56.
[0063] Figures 20a to 20i show progressive move-
ments during electric recovery from the position shown
in Figure 20a, the manual forward fold position, to the
drive position. The operator of the vehicle actuates the
switch within the cabin of the vehicle to commence elec-
tric fold back of the mirror head towards the drive position.
This actuation sends electrical power to the motor 75
which in turn results in the main worm gear 72 driving
around the drive gear 78. As described previously, the
frictional engagement between the clutch and the base
is sufficient to enable relative rotation between the hous-
ing 40 and the base 20 to occur. The housing 40 contin-
ues to rotate backwards until the position illustrated in
Figure 20f is reached. At this point the operator will gen-
erally observe that the head has rotated too far and will
reverse the direction by actuating a switch. The mirror
head will then rotate forward to the drive position as il-
lustrated in Figures 20f and 20g. More specifically, once
the drive stop face 102 reaches the detent 31 as is shown
in Figure 20g a reaction torque will be generated that is
larger than the frictional engagement torque which will
stop the frame rotating with respect to the base and will
cause the clutch member 90 to rotate until it reaches the
engaged position shown in Figure 20i. At that point, the
drive train drives the drive stop face 102 against the de-
tent 31 where the drive train is wound up.
[0064] Figures 21 a to 21 d show progressive move-
ments during electric fold out from the parked position to
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the drive (or deployed) position. Figure 21 a shows the
powerfold mechanism in its parked position with the
housing end stop 44 against park end stop 54 after an
electric fold to that position. The operator of the vehicle
actuates a switch within the cabin of the vehicle to com-
mence electric fold out on the parked position shown in
Figure 21 a towards to the drive position. This actuation
sends electrical power to the motor 75 which in turn re-
sults in the main worm gear 72 driving around the drive
gear 78 as has been previously described. The drive stop
body 100 rotates with the housing as is shown progres-
sively in Figures 21 b through to 21d.
[0065] Referring to Figure 13, it can be seen that the
clutch member 90 has a lug 92 on its inside periphery.
In fact, three lugs 92 are provided. These lugs 92 are
engagable with three corresponding buttons 120 shown
in an exploded view adjacent the drive stop body 100.
The buttons 120 are shown more clearly in Figure 14.
They are resiliently arranged such that they can be de-
pressed and moved radially inwards as will be explained
below. In the embodiment shown in Figure 14, a button
landing 122 is provided to limit axial movement of the
button 120.
[0066] Referring now to Figures 22a to 22c, the func-
tion of the button 120 and lug 92 will be explained.
[0067] Figure 22a shows the powerfold mechanism
during manual return of the mirror head from a forward
fold position. More specifically, Figure 22a shows the
powerfold mechanism returned almost to the drive posi-
tion with the clutch detent recess 95 just about to land
on the detent feature 24. In this position, the drive stop
body 100 can still be a forward position due the elasticity
of the housing being released during manual folding. As
a consequence of this, the drive stop projection 105 can
still be resting on the drive stop projection landing 33 as
is shown in Figure 22a. Should this occur, the lug 92 on
the clutch member 90 will push against an upper surface
120’ of the button 120 as is indicated by an arrow on
Figure 22b when the clutch resets and the clutch detent
recess 95 and detent feature 24 moved to the position
shown in Figure 22c. The pushing of the button 120 by
the lug 92 ensures that the drive stop projection 105 drops
into position shown in Figure 22c where the drive stop
face 102 is engaged with the drive stop detent 31.
[0068] This functionality provided by the button 120
and the lug 92 is important because if the drive stop face
102 did not engage the detent 31, then the mirror head
will be loose.
[0069] Now referring to Figures 23a to 23d, a further
function of the button 120 and lug 92 will be explained.
Figures 23a to 23d show electric recovery from a forward
fold position, when the clutch member 90 is engaged with
the detents on the base 20.
[0070] Figure 23a shows a possible start position
where the manual fold detents are engaged but the drive
stop projection 105 is raised and is sitting on the drive
stop projection landing 33. As the mirror housing 40 is
rotated by the worm gear 72 driving around the clutch

member 90, the button 120 moves from the position
shown in Figure 23a to the position shown in Figure 23b
such that its end face 120" engages a corresponding end
face 92" on the lug 92. Once engaged as shown in Figure
23b, further movement towards the position shown in Fig-
ure 23c results in the lug 120 being pressed radially in-
wards thereby allowing the drive stop body 100b to con-
tinue to rotation to the position shown in Figure 23d.

THIRD EMBODIMENT

[0071] Referring to Figures 24, 25 and 26, a third em-
bodiment of the invention is shown. This embodiment of
the invention is similar to that of the second embodiment
of the invention as shown particularly in Figures 13, 14
and 15. However, the drive stop body 100b and its inter-
face with the powerfold housing 40 are different. With the
third embodiment of the invention, the two-part drive stop
body 100c is movably mounted to the powerfold housing
40 by the provision of a spline as shown in exploded
Figure 14. In contrast, with the second embodiment of
the invention, the drive stop body 100c is clipped by clips
108 to the powerfold housing 40, the clips 108 being re-
ceived by clip receiving recesses 48 as shown in Figure
24. Compression springs 104 sit between the powerfold
housing 40 and upper surfaces of the drive stop body
100. Recesses 104a are provided to stabilise and hold
the springs 104. Ratchet features 116 engage with cor-
responding features on housing legs 47. This ratchet ar-
rangement allows the two part drive stop body 100c to
adopt three positions relative to the housing 40. This em-
bodiment of the invention is shown schematically in Fig-
ure 27a.
[0072] Referring again to Figures 24 and 25, it can be
seen that the two-part drive stop 100c shown is made
from two components, a drive stop body upper 100’ and
a drive stop body lower 100". The drive stop body lower
100" has a pair of diametrically opposed tongues 115
that engage corresponding oldham grooves 112 in the
drive stop body upper 100’. This allows the drive stop
body to function as an oldham coupling. The oldham cou-
pling allows for misalignment along the mirror head axis
53 due to manufacturing tolerances. In further embodi-
ments of the invention, not shown, the oldham coupling
may be dispensed with (the drive stop body upper 100’
and a drive stop body lower 100" may be a single com-
ponent). Alternatively, the oldham coupling may be used
with other embodiments of the invention such as the sec-
ond embodiment of the invention.

OPERATION OF POWERFOLD MECHANISM - THIRD 
EMBODIMENT

[0073] Referring now to Figures 27b, 27c, 27d, 27e
and 27f, progressive movements showing electric recov-
ery after a manual folding. This electric recovery process
is similar to that described with reference to the second
embodiment of the invention and illustrated in Figures
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18a to 18d.
[0074] Figure 27b shows the clutch disengaged with
the clutch detent features 24 out of the clutch detent re-
cesses 95. There is however, some frictional engage-
ment between the clutch member 90 and the base 20.
This frictional engagement is a function of both the force
imparted by the spring 58 and the coefficient of friction
and general disposition of the interface services between
the base 20 and the clutch member 90. So as the electric
drive train rotates the main worm gear 72, thereby cre-
ating relative rotation between the housing 40 and the
clutch 90, the housing 40 rotates relative to the base until
the drive stop face 102 reaches the drive stop detent 31.
At this point, a reaction torque is induced, the reaction
torque being larger than the frictional engagement torque
so as to stop the housing 40 rotating with respect to the
base 20 and instead cause the clutch member 100 to
rotate until the clutch member 100 reaches the engaged
position illustrated in Figure 27c. With the housing 40
moving downwards under the action of spring 58 into
position shown in Figure 27d, the housing 40 rotates
backwards slightly resulting in some clearance between
the drive stop face 102 and the detent 31 as is shown in
Figure 27e. The housing 40 then continues to rotate, or
at least have a torque applied to it by the drive train, until
the drive stop face 102 pushes hard against the detent
31 as is shown in Figure 27f. At this point, the drive stop
face 102 is sandwiched between the drive stop detent
(ramp) 31 and the housing 40 since the ratchet is en-
gaged. This provides a positive and repeatable stop
against which the non-back-drivable drive train is wound
up until the motor 75 stalls.
[0075] While the present invention has been described
in terms of preferred embodiments in order to facilitate
better understanding of the invention, it should be appre-
ciated that various modifications can be made without
departing from the principles of the invention. Therefore,
the invention should be understood to include all such
modifications in its scope.

Legend

[0076]

20 mirror base / mirror head

22 bayonet aperture

24 cluch detent feature

26 bayonet end

27 flange

29 spigot

31 detent

33 upper arc

34 lower arc

40 power fold housing

44 housing end stop

46 pin housing

47 housing leg

48 clips receiving recess

53 head axis

49 bore

50 frame

53 head axis

54 park end stop

55 spring seat

56 forward end stop

58 first spring

72 main worm gear

75 motor

76 motor worm

77 gear

78 drive gear

90 clutch member

92 lug

95 clutch detent recess

97 thrust bearing

99 clutch gear

100 pin

100b drive stop body

100c two part drive stop body

100’ drive stop body upper

17 18 



EP 2 439 106 A1

11

5

10

15

20

25

30

35

40

45

50

55

100" drive stop body lower

101 end

102 drive stop face

103 pin

104 compression spring

104a Recess for spring

105 stop projection

105 clips

111 spline recess

112 oldham groove

113 dashed lines and designated

114 spine features

116 ratched feature

120 button

122 button landing

Claims

1. A powerfold mechanism for an external rear view
mirror to be fitted to a motor vehicle, the mechanism
comprising:

a powerfold housing (40) mountable between a
mirror housing and a vehicle mountable mirror
base (20);
a clutch member (90) urged into engagement
with the mirror base (20) by a first spring (58)
means, the clutch member (90) axially movable
from an engaged position in which clutch detent
features (24) positively restrain relative rotation
between the clutch member (90) and the mirror
base (20) and a disengaged position in which a
frictional engagement torque only somewhat re-
strains relative rotation between the clutch
member (90) and the mirror base (20) about a
mirror head axis (53), the clutch member (90)
allowing the mirror housing to be manually
moved with respect to the mirror base (20);
an electric drive train for creating relative rotation
between the power fold housing (40) and the
clutch member (90) about the mirror head axis
(53); wherein, when the clutch is in the disen-
gaged position and the electric drive train cre-

ates relative rotation between the power fold
housing (40) and the clutch member (90), the
power fold housing (40) rotates relative to the
base until the drive stop face (102) reaches the
detent (31) and induces a reaction torque, the
reaction torque being larger than the frictional
engagement torque so as to stop the power fold
housing (40) rotating with respect to the base
and instead cause the clutch member (90) to
rotate until the clutch member (90) reaches the
engaged position, characterized in that
a drive stop mean (100, 100b, 100c)) is movably
mounted to the power fold housing (40) and has
a drive stop face (102) engagable with a detent
(31) mounted to the mirror base (20), the drive
stop face (102) biased axially towards the detent
(31), the drive stop face (102) accurately mov-
able with the powerfold housing (40) between:

(a) a forward position wherein the powerfold
housing (40) and mirror head (20) are in a
forward fold position;
(b) a rearward position wherein the power-
fold housing (40) and mirror head (20) are
in a rearward fold position; and
(c) a drive position wherein the powerfold
housing (40) and mirror head (20) are in a
deployed position, the clutch member (90)
is in the engaged position and the drive stop
face (102) is sandwiched between the de-
tent (31) and the powerfold housing (40) so
as to provide a positive and repeatable stop.

2. A powerfold mechanism (as claimed in claim 1
wherein the drive train is non back-drivable.

3. A powerfold mechanism as claimed in claim 2 where-
in the drive train includes a main worm gear (72).

4. A powerfold mechanism as claimed in claim 3 where-
in the main worm gear (72) meshes with a clutch
gear, the clutch gear operably connected to or inte-
gral with the clutch member (90).

5. A powerfold mechanism as claimed in claim 2 where-
in, when the drive stop face (102) reaches the detent
(31) while driven by the electric drive train, after the
clutch member (90) reaches the engaged position,
the drive train is wound up rigidly rotationally fixing
the powerfold housing (40) with respect to the base
(20) against vibration loads.

6. A powerfold mechanism as claimed in claim 1 where-
in the drive stop means (100) includes a ring shaped
drive stop body (100b), the drive stop body (100b)
axially movable with respect to the powerfold hous-
ing (40).
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7. A powerfold mechanism as claimed in claim 6 includ-
ing three drive stop faces (102) and three corre-
sponding detents (31).

8. A powerfold mechanism as claimed in claim 1 where-
in the drive stop face (102) is located radially inwards
with respect to the clutch detents (95).

9. A powerfold mechanism as claimed in claim 1 in-
cludes a compression spring (104), the compression
spring (104) biasing the drive stop mean (100, 100b,
100c) to move axially towards the drive stop detent
(31).

10. A powerfold mechanism as claimed in claim 1 where-
in the drive stop mean (100, 100b, 100c) is movably
mounted to the powerfold housing (40) such that fric-
tion prevents relative movement between the drive
stop mean (100, 100b, 100c) and the powerfold
housing (40) when the drive stop face (102) pushes
against the detent (31).

11. A powerfold mechanism as claimed in claim 10
wherein the drive stop mean (100b,100c) is mounted
to the power fold housing (40) by a spline (111).

12. A powerfold mechanism as claimed in claim 11
wherein the spline (111) is arranged and constructed
such that friction within the spline (111) prevents rel-
ative movement between the drive stop mean (100b,
100c) and the power fold housing (40) when the drive
stop face (102) pushes against the detent (31).

13. A powerfold mechanism as claimed in claim 1 where-
in the clutch member (90) includes a lug projecting
(92) radially inwards for engagement with a button
(120) mounted to the drive stop mean (100b, 100c).

14. A powerfold mechanism as claimed in claim 13
wherein the button (120) is movable radially from an
extended position in which relative axial movement
between the drive stop mean (100b, 100c) and the
clutch (90) is inhibited, to a retracted position where
relative axial movement between the drive stop
mean (100b, 100c) and the clutch is not inhibited.

15. A powerfold mechanism as claimed in claim 14
wherein the button is pushed to the retracted position
during relative rotational movement between the
stop mean (100b, 100c) and the clutch when the but-
ton (120) and the lug (92) are at overlapping axial
positions.

16. A powerfold mechanism as claimed in claim 1 where-
in the drive stop means (100) comprise a slidably
mounted pin (100) mounted to the powerfold housing
(40) and having a pin end extendable along the mirror
head axis, the pin end biased towards the detent

(31).

17. A powerfold mechanism as claimed in claim 16
wherein the drive train includes a main worm gear
(72), the main worm gear (72) meshing with a clutch
gear (77), the clutch gear operably connected to or
integral with the clutch member (90).

18. A powerfold mechanism as claimed in claim 17
wherein the pin (100) is located adjacent to and out-
board of the clutch gear (77) but in a position sub-
stantially opposite the main worm gear (72).

Amended claims in accordance with Rule 137(2)
EPC.

1. A powerfold mechanism for an external rear view
mirror to be fitted to a motor vehicle, the mechanism
comprising:

a powerfold housing (40) mountable between a
mirror housing and a vehicle mountable mirror
base (20);
a clutch member (90) urged into engagement
with the mirror base (20) by a first spring (58)
means, the clutch member (90) axially movable
from an engaged position in which clutch detent
features (24) positively restrain relative rotation
between the clutch member (90) and the mirror
base (20) and a disengaged position in which a
frictional engagement torque only somewhat re-
strains relative rotation between the clutch
member (90) and the mirror base (20) about a
mirror head axis (53), the clutch member (90)
allowing the mirror housing to be manually
moved with respect to the mirror base (20);
an electric drive train for creating relative rotation
between the power fold housing (40) and the
clutch member (90) about the mirror head axis
(53); wherein, when the clutch is in the disen-
gaged position and the electric drive train cre-
ates relative rotation between the power fold
housing (40) and the clutch member (90), the
power fold housing (40) rotates relative to the
base until a drive stop face (102) of a drive stop
mean (100,100b,100c)) reaches a detent (31)
and induces a reaction torque, the reaction
torque being larger than the frictional engage-
ment torque so as to stop the power fold housing
(40) rotating with respect to the base and instead
cause the clutch member (90) to rotate until the
clutch member (90) reaches the engaged posi-
tion, characterized in that
the drive stop mean (100,100b,100c)) is mova-
bly mounted to the power fold housing (40) and
has the drive stop face (102) engagable with the
detent (31) mounted to the mirror base (20), the
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drive stop face (102) biased axially towards the
detent (31), the drive stop face (102) accurately
movable with the powerfold housing (40) be-
tween:

(a) a forward position wherein the powerfold
housing (40) and mirror head (20) are in a
forward fold position;
(b) a rearward position wherein the power-
fold housing (40) and mirror head (20) are
in a rearward fold position; and
(c) a drive position wherein the powerfold
housing (40) and mirror head (20) are in a
deployed position, the clutch member (90)
is in the engaged position and the drive stop
face (102) is sandwiched between the de-
tent (31) and the powerfold housing (40) so
as to provide a positive and repeatable stop.
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