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[57) ABSTRACT

A torque-limiting device for a mechanism controlling a
vehicle rearview mirror in which the mirror 1s fixed on
a supporting member mounted for pivoting about two
perpendicular axes, on a yoke integral with a baseplate
mounted 1n the casing. The tubular extension with the
threaded portion of the control members 1s produced
from a deformable material and is provided with at least
one axial slot tssuing into one of the ends of the tubular
extension in such a way that any force apphed axially on
the control member enables the threaded end portion to
disengage from the threaded hole, and the pinions are
mounted on the bottom of a casing by way of a ball joint
which 1s resihently held in position so that the control
members are always in alignment with the axis of the
driving pinions.

11 Claims, 3 Drawing Sheets
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1

MECHANISM WITH TORQUE-LIMITING DEVICE
FOR CONTROLLING A REARVIEW MIRROR
Matter enclosed in heavy brackets [ ] appears in the

original patent but forms no part of this reissue specifica-

tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a mechanism with a
torque-limiting device for controlling a rearview mir-
ror.

2. Description of the Prior Art

A device is known for controlling a vehicle rearview
mirror, in which the mirror is fixed on a supporting
member mounted for pivoting about two perpendicular
axes on a yoke integral with a casing mounted in a
cup-shaped member. The casing contains two pinions
which are driven in rotation by driving members. Fur-
thermore, the pinions are each provided with a central
hole in which is engaged the threaded part of a tubular
element integral with control members hinged on the
rear face of the mirror supporting member in order to
communicate a pivoting movement to the mirror sup-
porting member about the two perpendicular axes.

In this device, the pinions being driven in rotation by
electrical motors, it is necessary to provide a torgue-
limiting mechanism in order to allow the threaded por-
tion of the control member to disengage from the
tapped hole provided in the pinions whenever a pres-
sure 1s applied axially on the contral members by push-
ing or pulling. especially when the mirror comes to a
stop at the end of a stroke.

Additionally. as the pinions are mounted on the base-
plate by means of a screw and washer, permanent align-
ment of the pinion axis relative to the control member
axis is prevented, thus, producing a strong mechanical
resistance. This particular type of connection results in
the added disadvantage of presenting an axial play
which, even though very small, generates a vibration of
the mirror and gives shaking images.

It 1s also known from French Pat. No. 79 24114 to
produce a mirror controlling device whose object is to
obtain an alignment of the transmission axis of the con-
trol device.

This particular embodiment, however, requires ex-
tremely narrow production tolerances between the
different elements. The elements with very strict toler-
ances are numerous and include endless screw wheels
which are mounted inside upper and lower casings to
allow the rotation of the screws resting on the bottom of
the lower casing by a semi-spherical bottom and by a
sliding surface of shape corresponding to a curved sur-
face situated on the lower part of the screws. This obvi-
ously gives rise to major manufacturing difficulties.

SUMMARY OF THE INVENTION

According to the present invention, the tubular ex-
tension with the threaded portion of the control mem-
bers 1s produced from a deformable material and is
provided with at least one axial slot issuing into one of
the ends of the tubular extension in such a way that any
force applied axially on the control member enables the

thread to disengage from the tapped hole in the central

boss, and the pinions are mounted on the bottom of a
casing by way of a ball joint which is resiliently held in
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position so that the control members are always in
ahgnment with the axis of the driving pinions.

It 1s possible to obtain this particular arrangement
because of the automatic alignment which results due to
the ability of the ball to move inside its resilient bearing
on the bottom of the casing, thus, eliminating the me-
chanical resistances and procuring increased reliability
of torque transmission. When the mirror-holder is being
operated, the disengagement of the endless screw from
the tangent wheel is extremely small and does not affect
the transmission.

Moreover, this configuration enables elimination of
the washer and the screw and results in reduced assem-
bly time, thus lowering the manufacturing costs. The
ball joint is fitted in by exerting a pressure thereon so as

- to resthently spread apart the flexible members of the
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bearing, and to hold the ball in position without plav
when the flexible members return resiliently into place.
permitting nonetheless the rotation of the ball when the
mirror-holder is moved.

Finally, it is difficult, during the manufacture. to
assemble the tangent wheel freely and with no axial
play with the pinion because of the tolerances to be
observed for the set dimension of the botiom of the
casing and for the shoulder of the tangent wheel or
pinion mounted for rotating inside a bearing.

But in all mechanisms for controlling the mirror-
holder, any axial play, even a very small one, of the
transmission, generates vibrations of the mirror and
gives shaking images. On the other hand, the tubular
extension with the threaded portion of the control mem-
bers 1s resihient and rests on the inner thread of the
pinions, which gives a play-free assembly. On the other
hand, the fitting of the ball joint inside its bearing on the
bottom of the lower casing presents a greater resistance
to axial wrenching than the torque-limiting device
formed by the threaded portion in engagement with the
inner thread of the pinions so that when a pressure is
exerted on the mirror-holder, the torque-limiting device
1s released.

As a result, the improved device according to the
present invention can work freely, without play and
with a play take-up supplied by the resilient element
composing it.

With the configuration according to the present in-
vention, it 1s possible to obtain a torque-limiting device
which 1s very simple, efficient, and which requires a
minimum space inside the mechanism.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be more readily understood on
reading the following description with reference to the
accompanying drawings in which:

FIG. 1 1s an external view of the mechanism for con-
trolling a rearview mirror;

F1G. 2 1s an elevational view of a cross-section along
line II—1II of FIG. 3 of the mirror controlling mecha-
nism, the upper cover being removed on the side of one
of the motors;

FIG. 3 is an offset cross-sectional view along line
III—IIT of FIG. 2 and of the lower part and of the cover
of the casing:

FIG. 4 15 an elevational view of a cross-section of the
torque-limiting device and of the mechanism for mount-
ing a pinion on the base of the casing; and

FI1G. 3 1s an elevational view of a cross-section of an
alternate embodiment of FIG. 4.
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DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to FIGS. 1, 2, and 3, a preferred embodi-
ment of a vehicle rearview mirror control device 18
shown. The control device includes a cup-shaped mem-
ber, not shown, in which is mounted in a known manner
a casing 1 on which a mirror 2 1s fitted so as to be pivot-
able about two perpendicular axes XX1 and YY1, the
casing 1 having a cover 1a removably secured thereto.
The mirror 2 is secured 1o a supporting member 3, pro-
vided with two lugs 4, by which the supporting member
3 is mounted for pivoting about the axis XX1 which 1s
connected by known means to the axis YY1 and to a
yoke 5 of the casing 1.

Inside the casing 1, as shown in FIGS. 2 and 3, are
rotatably mounted two tangent wheels or pinions 6 and
6a. each of which respectively is extended on one side
by a rod 33 and 33a carrying a spherical member or ball
joint 34 and 34a which is freely mounted in a spherical
bearing 35 and 35a of corresponding shape provided
inside a boss 36 and 36a located at the bottom of the
casing 1. The spherical bearing 35, as illustrated in F1G.
4, is defined by an extended sleeve portion 38 in deform-
able material and at the bottom 39 of the boss 36. The
extended sleeve portion of the boss has a central open-
ing with a lip 37 which constitutes the edge of the open-
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<lots 24 and 24a extending from one end of the tubular
extension, so as to permit the tubular extension-to de-
form radially when an axial force is applied on one of
the control members. The axially applied force causes a
disengagement of the threads on the threaded end por-
tion 17 from the threads in the threaded hole 16.

In operation, when one of the motors 14 is actuated,
it drives the tangent wheels of the pinion 6 in rotation
via the pinions 12 and 11 and the endless screw 9. The
rotation of the tangent wheel 6 and 6a is transformed
into a linear displacement of the control member 30a
and 31 relative the pinion 6 and 6a. The reaction be-
tween the threaded hole 16 and the threaded end por-
tion 17 of the tubular extension 18 and 18a which, by
way of its ball joint 20 or 20a, transmits the movement

~ to the mirror 2, which mirror moves selectively about
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ing of the extended sleeve portion of the boss which

engages the spherical member or ball joint 34.

To assemble the tangent wheels or pinions 6 and 62 to
vhe boss 36, it suffices to force-fit the spherical member
of the ball joint 34 into the central opening by deform-
ing the lip 37 which, after engagement of the spherical
member 34, elastically covers the latter and holds it In
place preventing play inside its housing.

To obtain a play take-up on the ball joint 34, it 18
possible to provide the extended sleeve portion 38 with
longitudinal slots 40 as illustrated in F1G. 5.

The tangent wheels or pinions 6 and 6a, illustrated in
FIGS. 2 and 3, mesh externally respectively with end-
less screws or pinions 9 and 9a. The endless screws Or
pinions 9 and 9a are respectively fixed on axles 10 and
10a which carry the pinions 11 and 1la which 1n turn
mesh with the pinions 12 and 12a wedged on the end of
the driving shafts 13 and 13a of the electric motors 14
and 14a fixed on the bottom of the casing.

The tangent wheels or pinions 6 and 6a are provided
with a central boss 15 and 15a having a threaded hole 16
and 16a (not shown) in which 1s engaged a threaded end
portion 17 and 17a (not shown) of a tubular extension 18
and 18a of a control member 30 and 30a. The flanged
end 19 and 19a of the control member 30 and 30a carnes
a ball joint 20 and 20a. The ball joint 20 and 20a 1s pro-
vided with lugs 21 and 21a which engage inside a corre-
sponding spherical housing provided in a boss 22 situ-
ated on the rear face of the supporting member 3 as
shown in FIG. 1, the lugs 21 and 21a serving to prevent
rotation of the control members 30 and 30a as they are
driven axially by the rotation of the pinions 6 and 6a.

The flanged end 19 and 19a of the control member 30
and 30a which extends outside of the casing through
openings provided, therefore, is connected by way of
deformable bellows 23 and 23a to the rims of the open-
ings to provide a seal between the flanged ends 19 and
192 and the openings in the casing 1.

The tubular extensions 18 and 18a of the control
members 30 and 30a are produced from a deformable

material, such as plastic, and are provided with axial
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the axes XX1 and YY1 depending on which of the mo-
tors 14 and 14a is powered. When the mirror supporting
member 3 comes to rest against one of the stop members
28 and 26 at the end of a rotation about the axis XX1.
and when the motor 14 or 14a continues to turn, an axial
force is applied on the tubular extension 18 or 18a which
causes the disengagement of the tubular extension from
the tangent wheel to avoid damaging one of the mem-
bers.

It is. moreover, possible with the deposition accord-
ing to the invention, and because of the ball joint assem-
bly of the tangent wheels 6 and 6a with the casing 1. to
nsure that the axis of the control member 30 1s always
in alignment with the tangent wheel or pinion 6 and 6a
regardless of the position of the mirror.

The invention is in no way limited to the embodiment
described hereinabove but on the contrary COVErs an;
modifications that can be brought thereto without de-
parting from its scope OT its spirit.

What is claimed 1s:

1. A torque-limiting mechanism for operating a rear-
view mirror of a vehicle, said torque-limiting mecha-
nism COmMprising:

a casing having a cavity therein;

a spherical bearing adjoining said casing;

a cover member mounted to said casing, said cover

member having at least one opening therein,

a support member attached to said mirror, said sup-

port member further being spaced a predetermined
‘distance from said cover member of said casing;
universal pivot joint means interposed said support
member and said cover member of said casing, said
universal pivot joint means adapted to allow pivot-
ing movement of said mirror about at least one axis;
rotation to translation means mounted in said cavity
of said casing, said rotation to translation means
comprising: ‘
at least one pinion gear [member mounted} adapred
to be directly driven by a worm, said ai least one
~ pinion gear being located in said cavity of said casing
and mounted to said casing;

at least one selectively movable control member hav-

ing a central axis and being mounted to said at least
one pinion gear [member] for movement relative
thereto, said at least one selectively movable con-
trol member further having one end portion and an
opposite end portion;

second pivot joint means located at said one end

portion of said at least one selectively movable
control member, said second pivot joint means
adapted to cooperate with said support member for
pivot motion of said support member relative 1o
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said at least one selectively movable control mem-
ber:

a first spherical ball joint member means [adjoining}
in one piece with said at least one pinion gear [ mem-
ber), said firsi spherical ball joint member means
being received by said spherical bearing for providing
universal movement of said at least one pinion gear
relative 1o said casing, said first spherical ball joint
member means being defined by a spherical radius
having a center of curvature lying substantially
along said central axis of said at least one selec-
tively movable control member; and

motor means mounted 1n said casing at a preselected
location relative to said at least one pinion gear
[ member] and adapted to rotate said at least one
pinion gear [ member]}.

2. The [torque limiting]} rorgue-limiting mechanism
as claimed in claim 1 wherein said cover member has
two openings therein and said second pivot joint means
interposed said support member and said cover member
of said casing is adapted to allow pivoting movement
[t0] of said mirror about two substantially perpendicu-
lar axes, and further comprising:

a second spherical bearing adjoining said casing,

a second pinion gear [ member mounted] adapred 1o
be directly driven by a worm, said second pinion gear
being locared in said cavity of said casing and
mounted to said casing,

a second selectively movable control member having
a central axis and being mounted to said second
pinion gear [member] for movement relative
thereto, said second selectively movable control
member further having one end portion and an
opposite end portion;

third pivot joint means located at said one end por-
tion of said second selectively movable control
member, said third pivot joint means adapted to
cooperate with said support member for pivot sup-
port of said support member relative to said second
selectively movable control member;

a second spherical ball joint member means [adjoin-
ing) in one piece with said second pinion gear
I member), said second spherical ball joint member
means being received by said second spherical bearing
for providing universal movement of said second pin-
ion gear relative to said casing, said second spherical
ball joint member means being defined by a spheri-
cal radius having a center of curvature lying sub-
stantially along said central axis of said second
selectively movable control member; and

second motor means mounted in said casing at a pre-
selected location relative to said second pimion gear
[ member] and adapted to rotate said second pin-
ion gear [ member].

3. The torque-limiting mechanism as claimed in claim

1 wherein said second pivot joint means further com-
prises a pivot center lying on said central axis of said at
least one selectively movable control member and
wherein said central axis of said at least one selectively
movable contro] member and said pivot center of said
second pivot joint means are aligned.

4. The torque-limiting mechanism as claimed in claim
1 wherein said at least one pinion gear [ member] com-
prises a threaded hole and said second pivot joint means
comprises means to prevent rotation of said at least one
selectively movable control member about said central

axis, and further comprnsing:
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thread means located at said opposite end portion of

said at least one selectively movable control mem-

ber, said thread means engaging said threaded hole

of said, at least one pinion gear [member] to

move said at least one selectively movable control

member relative to said at least one pinion gear

[member] such that as said at least one pinion

gear [ member] is rotated by said motor means

said at least one selectively movable control mem-

~ ber moves non-rotatably in a substantially axial
direction.

5. The torque-limiting mechanism as claimed in claim

4 wherein said rotation to translation means further

comprises resiliently vieldable means integral with said

opposite end portion of said at least one selectively

- movable control member such that when a driving
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force applied to one of said at least one selectively mov-
able control member and said at ]least one pinion gear
[ member] is opposed by a predetermined resistance to
responsive movement, said resiliently yieldable means
yields in a radially inward direction to disengage said
thread means from said threaded hole such that said at
least one pinion gear [member]} is rotated by said
motor means and said at least one selectively movablc
control member remains substantially axially stationary
relative to said at least one pinion gear [ member].

6. The torque-limiting mechanism as claimed in claim
1 wherein said casing further comprises first spherical
ball joint surface means, said first spherical ball joint
surface means being complementary to said first sphen-
cal ball joint member means such that said first spherical
ball joint member means and said [first spherical ball
joint surface means]} spherical bearing cooperate to
provide a untversal joint motion of said pinion gear and
said at least one selectively movable control member
relative to said casing.

7. The torque-limiting mechanism as claimed in ¢laim
1 wherein said one end portion of said at least one selec-
tively movable control member extends through said at
least one opening in said cover member of said casing.

8. The torque-limiting mechanism as claimed in claim
7 further comprising means for sealing said at least one
opening in said cover member of said casing, said seal-
ing means being attached at one end to said at least one
selectively movable control member and at the other
opposite end being mounted to said at least one opening
of said cover member such as to seal a portion of said
rotation to translation means within said casing.

9. A torque-limiting mechanism for operating a rear-
view mirror of a vehicle, said torque-limiting mecha-
nism COmMprising:

a casing having a cavity therein;

a spherical bearing adjoining said casing;

a cover member mounted to said casing, said cover

- member having at least one opening therein,

a support member attached to said mirror, said sup-
port member further being spaced a predetermined
distance from said cover member of said casing:

universal pivot joint means interposed said support
member and said casing, said universal pivot joint
means adapted to allow pivoting movement of said
mirror about at least two perpendicular axes;

rotation to translation means mounted in said cavity
of said casing, said rotation to translation means
CoOmprising; |

at least one pinion gear [ member mounted} adapted

to be directly driven by a worm, said at least one
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pinion gear being located in said cavity of said casing
and mounted to said casing;

at least one selectively movable contro]l member hav-
ing a central axis and being mounted to said at least
one pinion gear [member] for movement relative
thereto, said at least one selectively movable con-
trol member further having one end portion and an
opposite end portion:

second pivot joint means located at said one end
portion of said at least one selectively movable
control member, said second pivot joint means
adapted to cooperate with said support member for
pivot motion of said support member relative to
said at least one selectively movable control mem-
ber, said second pivot joint means further compris-
ing a pivot center lying on said central axis of said
at least one selectively movable control member;
and

a first spherical ball joint [surface means adjoining}
member in one plece with said at least one pinion
gear [member]). said first spherical ball joint mem-
ber being received by said spherical bearing for provid-
ing universal movement of said at least one pinion
gear relative 1o said casing. said first spherical ball
joint [surface means] member being defined by a
spherical radius having a center of curvature lving
substantially along said central axis of said at least
one selectively movable control member such that
said center of curvature of said first spherical ball
joint [surface means]member, said central axis of
said at least one selectively movable control mem-
ber, and said pivot center of said second pivot joint
means are aligned.

10. The torque-limiting mechanism as claimed in
claim 9 wherein said at least one pinion gear [member}
has a central axis and wherein said central axis of said at
least one selectively movable control member and said
central axis of said at least one pinion gear [member]
are substantially coaxial.

11. A torque-limiting mechanism for operating a rear-
view mirror of a vehicle, said torque-limiting mecha-
nism comprising:

a casing having a cavity therein;

a spherical bearing adjoining said casing,

a cover member mounted to said casing, said cover

member having at least one opening therein;

a support member attached to said mirror, said sup-
port member further being spaced a predetermined
distance from said cover member of said casing;

universal pivot joint means interposed said support
member and said casing, said universal pivot joint
means adapted to allow pivoting movement of said
mirror about at least two perpendicular axes;

rotation to translation means mounted in said cavity
of said casing, said rotation to translation means
comprising:

at least one pinion gear [ member mounted] adapted
to be directly driven by a worm, said ai least one
pinion gear being located in said cavity of said cav-
ing and mounted to said casing,

at least one selectively movable control member hav-
ing a central axis and being mounted to said at least
one pinion gear, said at least one selectively mov-
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8

able control member further having one end por-
tion and an opposite end portion:

second pivot joint means located at said one end
portion of said at least one selectively movable
control member, said second pivot joint means
adapted to cooperate with said support member for
pivot motion of said support member relative 10
said at least one selectively movable control mem-
ber, said second pivot joint means further compris-
ing a pivot center lying on said central axis of said
at least one selectively movable control member,
said one end portion of said at least one selectively
movable control member extending through said at
least one opening of said cover member of said
casing. said second pivot joint means comprising
means to prevent rotation of said at least one selec-
tively movable control member about said central
axis,

a first spherical ball joint [means adjoining} member
in one piece with said at least one pinion gear [mem-
ber). said first spherical ball joint member being
received by said spherical bearing for providing wni-
versal movement of said at least one pinion gear rela-
tive to said casing, said first spherical ball joint
[means] member being defined by a spherical
radius having a center of curvature lying substan-
tially along said central axis of said at least one
selectively movable control member, such that said
center of curvature of said first spherical ball joint
[ means] member, [such] said central axis of said
at least one selectively movable control member,
and said pivot center of said second pivot joint
means are aligned;

helical thread means located on said at least one pin-
ion gear [member] and at the opposite end por-
tion of said at least one selectively movable control
member, such that rotation of said at least one
pinion gear [member] moves said at least one
selectively movable control member nonrotatably
in an axial direction;

resiliently yieldable means integral with said opposite
end portion of said at least one selectively movable
control member such that when a driving force
applied to one of said at least one selectively mov-
able control member and said at least one pinion
gear [member} is opposed by a predetermined
resistance to responsive movement, said resiliently
vieldable means yields in a radially imward direc-
tion to disengage said helical thread means such
that said at least one pinion gear [member] is
rotated by said driving force and said at least one
selectively movable control member remains sub-
stantially axially stationary relative to said at least
one pinion gear [member]; and

means for sealing said at least one opening in said
cover [ means] member of said casing, said sealing
means being attached at one end to said at Jeast one
selectively movable control member and at the
other end being mounted to said at least one open-
ing of said cover member, such as to seal a poTtion
of said rotation to translation means within said

casing.
¥ X " £ %X



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : RE 33583

DATED : May 7, 1991
INVENTOR(S) : Stephane Manzoni

[t is certified that error appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown below:

Column 4, line 12, delete "31" and insert ---- 30a ----.
Column 6, line 4, after "said" delete the comma “,".

Column 6, line 34, before "pinion" insert in italics ----

at least one ----,
Column 7, line 59, delete "cav-" and insert ---- cas- ----.
Column 7. line 63, after "gear" insert ---- [member] ----.

Column 8, line 18, delete the period "." and insert a

Semi-colon ==== 5 ==--,

Signed and Sealed this
Twentv-seventh Day of October, 1992

Attest:

DOUGLAS B. COMER

- Anesting Oﬁcer Acting Commissioner of Patents and Trademarks

il
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