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(57) Claim
1. A power pack for an automotive exterior mirror assembly comprising:

a pivot cup having a partially spherical center portion circumferentially bordered by
a substantially flat rim therearound;

a first housing having a centrally located post protruding upward therefrom, said first
housing having a partially spherical depression centrally located therewithin, said first housing
spherical depression partially extending below the top horizontal plane of a pair of motors
contained therewithin, said first housing spherical depression serving to provide frictional
contact with the lower surface of said pivot cup's spherical center portion, said post of said
first housing extending through an aperture within the center of said pivot cup's spherical
portion;

a pivot sleeve having a partially spherical shape, said pivot sleeve being frictionally
located against the top of said pivot cup's central spherical portion, said pivot sleeve having
an orifice in the center thereof such that said first housing post extends therethrough;

a pivot retainer having a partially spherically shaped lower surface, said pivot retainer
being forcibly located against the top of said pivot sleeve, said pivot retainer having a void in

the center thereof such that said first housing post extends therethrough;
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a second housing coupled to said first housing having cavities for locating said pair of
motors therewithin; and

said pivot cup sliding between said pivot sleeve and said first housing,

10. A power pack for an automotive exterior mirror cogiprising:

a mirror holder having a first surface adjacent to a mirror and a backside surface
oppositely disposed therefrom, said holder being bordered by a lip outwardly extending
substantially perpendicular therefrom for substantially surrounding the edges of said mirror;
and

a pivot cup having a partially spherical center portion circumferentially bordered by
a substantially flat rim, said rim being in snap fit engagement with said backside of said mirror
holder, a continuous and unbroken centerline surface of said mirror holder disposed between
said mirror and said partially spherical center portion of said pivot cup, said pivot cup being
an independent member from said mirror holder, wherein said mirror holder can be

disassembled from said pivot cup for repair.
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. (54) Title: POWER PACK FOR AN AUTOMOTIVE EXTERIOR MIRROR ASSEMBLY

(57) Abstract

: bracket of an automotive vehicle.

The present invention relates to a power pack (11) for an exterior automotive mirror
assembly having a central depression (45) in its upper housing (19) whereby a large
. diameter pivot cup can be used. The pivot cup, of this power pack, is separate from the
| mirror casing and is retained by a unique spring retainer (27). The lower housing (17)
comprises fastening bores for receiving bosses of said upper housing (19) and temporarily
retaining said upper housing to said lower housing before mounting said power pack to a
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POWER PACK FOR AN AUTOMOTIVE EXTERIOR MIRROR ASSEMBLY

BACKGROUND OF THE INVENTION

This invention relates generally to a power pack for an automotive

exterior mirror assembly and specifically to an exterior mirror power pack having
a large diameter pivot cup.

Glass mirrors used in exterior mirror assemblies for automotive
vehicles have become increasingly heavy due io the many added features such as
electric heaters and electrochromic dimming units. This weight, when subjected
to gravitational forces and the normal vehicle vibration, will create optical
distortion of the mirror. This problem is exacerbated further when mirrors are
used in combination with motorized power packs. However, vibration problems
can be reduced in a number of ways. One such way is to use lighter weight
materials. A second method is to use what is known as a "clam shell" power pack
housing wherein two outer surfaces are in frictional contact, thereby dampening
the mirror from vibration; this is depicted in U.S. Patent No. 4,281,899 entitled
"Adjusting Device For Motor Car Mirrors", issued to Oskam on August 4, 1981.
A third method to reduce mirror vibration is by use of a planetary transmission
drive unit; this can be observed in U.S. Patent No. 4,116,538, entitled "Motor-Car
Mirror Adjustable About Two Perpendicular Axes", issued to Oskam on
September 26, 1978. A fourth method uses a partially spherically shaped pivot
cup which is held in frictional contact against a housing. Examples are: U.S.
Patent No. 4,696,555 entitled "Electric Remote Control Mirror Apparatus", issued
to Enomoto on September 29, 1987; U.S. Patent No. 4,693.571 entitied "Support
And Drive Unit For Mirror Devices", issued to Kimura on September 13, 1987;
U.S. Patent No. 4,555,166 entitled "Electric Remote Control Mirror With Half-
Ball Portion", issued to Enomoto on November 26, 1985; and; U.S. Patent No.
4,506,954 entitled "Motor Driven Remote Control Mirror Device With Shaft
Portion Pivo: Not Coincident With Shaft Axis", issued to Enomoto on March 26,
1985. Nevertheless, while these patents have improved the art, the patents using
pivot cups usually have a cup with a relatively small cross secticnal ciameter.
Moreover, these pivot cups are integrated into the mirror casings. JP-A-60-179

349 discloses a motor actuating a mirror supporting plate which employs a jack

AMENDED SHEET




10

15

20

25

30

QAOPER\GCING4438.C - 21096

-2 -

screw. A relatively small pivot cup is integral with the supporting plate and is positioned
outward of the motor. FR-A-2 119 772 shows a retainer which slidably secures a cup portion
of a shell for a handset mirror. Finally, EP-A-0 276 677 teaches the use of a motor to drive
arelatively small pivot cut through a jack screw. An aperture of a mirror holder or casing is

adjacent the pivot cup.

SUMMARY OF THE INVENTION

In accordance with the present invention, there is provided a power pack for an
automotive exterior mirror assembly comprising:

a pivot cup having a partially spherical center portion circumferentially bordered by
a substantially flat rim therearound;

a first housing having a centrally located post protruding upward therefrom, said first
housing having a partially spherical depression centrally located therewithin, said first housing
spherical depression partially extending below the top horizontal plane of a pair of motors
contained therewithin, said first housing spherical depression serving to provide frictional
contact with the lower surface of said pivot cup's spherical center portion, said post of said
first housing extending through an aperture within the center of said pivot cup's spherical
portion;

a pivot sleeve having a partially spherical shape, said pivot sleeve being frictionally
located against the top of said pivot cup's central spherical portion, said pivot sleeve having
an orifice in the center thereof such that said first housing post extends therethrough;

a pivot retainer having a partially spherically shaped lower surface, said pivot retainer
being forcibly located against the top of said pivot sleeve, said pivot retainer having a void in
the center thereof such that said first housing post extends therethrough;

a second housing coupled to said first housing having cavities for locating said pair of
motors therewithin; and

said pivot cup sliding between said pivot sleeve and said first housing,.

The invention also provides a power pack for an automotive exterior mirror
comprising:

a mirror holder for holding a mirror having a non-appearance backside, said mirror
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holder having a central po:tion which is substantially flat with ribs thereupon, said central
portion being bordered by a lip outwardly extending therefrom;

a pivot cup having a partially spherical center portion circumferentially bordered by
a substantially flat rim, said rim being in proximate contact with said non-appearance
backside of said mirror holder, said pivot cup being an independent member from said mirror
holder;

a first housing having a centrally located post protruding upwards therefrom, said first
housing having a partially spherical depression centrally located therewithin, said first housing
spherical depression partially extending below the top horizontal plane of a pair of motors,
said first housing spherical depression protruding downwards into the space between said pair
of motors, said first housing spherical depression serving to provide frictional contact with the
lower surface of said pivot cup's spherical center portion, said post of said first housing
extending through an aperture within the center of said pivot cup's spherical portion;

a pivot sleeve having a partially spherical shape, said pivot sleeve being frictionally
located against the top of said pivot cup's central spherical portion, said pivot sleeve having
an orifice in the center thereof such that said first housing post extends therethrough;

a pivot retainer having a partially spherically shaped lower surface, said pivot retainer
being forcibly located against the top of said pivot sleeve, said pivot retainer having a void in
the center thereof such that said first housing post extends therethrough;

means for retention attached to the top of said first housing post, said retention means
forcibly retaining said pivot retainer, said pivot sleeve, and said pivot cup against said first
housing;

a second housing having a substantially flat central surface with ribs upwardly
extending therefrom, said second housing central surface being bordered by a raised side wall
extending around the circumference thereof, said second housing being retained to said first
housing by a means for attachment, said second housing having cavities for locating said pair
of motors therewithin, the rearward end of each of said pair of motors being angled toward
each other and a drive shaft extending from each of said pair of motors being displaced at an
angle away from one another;

a pair of worm gears each being attached to said drive shafts by an interference fit, said
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drive shafts supplying rotational movement to each of said pair of worm gears;

a pair of idler gears each having two different teeth sets axially spaced thereupon, said
pair of idler gears each being axially held upon said first housing by a pin extending downward
therefrom, said pair of worm gears supplying rotational movement to each of said pair of idler
gears;

a pair of screw gears each having geared teeth surrounding a lower circular portion,
each of said pair of screw gears having a plurality of fingers extending upwards therefrom,
said plurality of fingers each having internally directed points, said pair of screw gears being
located in a pair of cavities within said second housing, each of said pair of idler gears
supplying rotational movement to each of said pair of screw gears;

a pair of O-rings placed around said plurality of fingers on each of said pair of screw
gears for maintaining inward pressure of said plurality of fingers;

a pair of jack screws each being externally threaded, the external threads of each
providing an engagement surface with said plurality of fingers of said screw gear, said
plurality of fingers supplying rotational movement to each of said pair of jack screws, said pair
of jack screws each having a generally spherical top with a pin extending centrally therefrom,
said pin being generally affixed perpendicular to each of said pair of jack screws' axes;

said pivot cup rim having a pai of pivoting and attachment cavities, whereby said pair
of jack screws provides a means for pivotally driving said pivot cup; and

said drive means pivotally moving said pivot cup, said pivot cup sliding between said
pivot sleeve and said first housing.

The invention also provides a power pack for an automotive exterior mirror
comprising:

a mirror holder having a first surface adjacent to a mirror and a backside surface
oppositely disposed therefrom, said holder being bordered by a lip outwardly extending
substantially perpendicular therefrom for substantially surrounding the edges of said mirror;
and

a pivot cup having a partially spherical center portion circumferentially bordered by
a substantially flat rim, said rim being in snap fit engagement with said backside of said mirror

holder, a continuous and unbroken centerline surface of said mirror holder disposed between
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said mirror and said partially spherical center portion of said pivot cup, said pivot cup being
an independent member from said mirror holder, wherein said mirror holder can be
disassembled from said pivot cup for repair.

A further aspect of the present invention is that the pivot cup is independent from the
mirror casing. This allows for serviceability of the power pack without destroying the mirror.
This is also beneficial in that the pivot cup material can be different than the ultraviolet light
stabilized and colored casing material.

Another aspect of the present invention is that the upper housing can be permanently
attached to the lower housing when both are fastened to the mounting bracket. Furthermore,
a unique spring retainer eliminates the need for a compression spring to provide friction

against the pivot cup.

BRIEE DESCRIPTION OF THE DRAWINGS
Additional features of the present invention will become apparent from the following
description and appended claims, taken in conjunction with the accompanying drawings.

Figure 1 is a rear elevation view showing the preferred embodiment of the present

invention automotive exterior mirror assembly and power pack;
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Figure 2 is an exploded perspective view showing the present
invention power pack from Figure 1;

Figure 3 is a rear elevation view showing the lower housing and
drive system of the present invention power pack from Figure 1;

Figure 4 is a sectional view of the present invention power pack,
taken from Figure 3 along line 4-4;

Figure 5 is also a sectional view of the present invention power pack
in a pivoted position, taken from Figure 3 along line 4-4; '

Figure 6 is a perspective view showing the retention means of the
present invention power pack from Figure 2;

Figure 7 is a sectional view showing the drive system of the present
invention power pack, taken from Figure 3 along line 7-7; and

Figure 8 is a sectional view showing a portion of the present

invention power pack, taken from Figure 1 along line 8-8.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The preferred embodiment of the present invention automotive

exterior mirror power pack 11 serves to retain and remotely position a mirror 13.
Referring to Figure 1, the power pack 11 is attached to a mounting bracket 15,
both of which are encased within an aesthetically pleasing outer shell 16.

Referring to Figures 2-5, power pack 11 is comprised of a lower
housing 17, an upper housing 19, a boot 31, a pivot cup 21, a pivot sleeve 23, a
pivot retainer 25, a spring retainer 27 and a drive means 29. Lower housing 17
is circular in shape, having a center portion 34 which is‘substantially flat with ribs
33 extending upwards therefrom. Center portion 34 also contains cavities 35 for
retaining a pair of motors 37 and a variety of gears. Lower housing 17 has
upwardly extending walls 39 around the circumference of the part.

Upper housing 19 is located adjacent to and on top of the lower
housing 17. Upper housing 19 has a generally flat top surface 41 bounded
circamferentially by a downward extending wall 43. Top surface 41 contains a
partially spherical depression 45 centrally located therewithin. Spherical

depression 45 partially protrudes below the top horizontal plane created by
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motors 37. A post 47 is centrally located within spherical depression 45 and is
perpendicular to top surface 41. Post 47 is integrally molded within upper housing
19. Top surface 41 of upper housing 19 has two opcnings 49 contained
therewithin. A jack screw 51 extends upwards through each opening 49, and both
openings 49 and threaded portion 113 of jack screws 51 are covered by an
elastomeric boot 31. This boot 31 serves to protect drive mechanism 29 from dirt
and water. Boot 31 has two upwardly directed conical projections 33 with
passages 33 contained in the top side of each. Each conical section 53 has an
ourwardly extending bottom lp 57 therearound with pair of lips 57 being
connected by a generally flat section 59. Each lip 57 fits snugly over an outwardly
extending flange 61 partially molded around upper housing openings 49. Upper
housing 19 and lower housing 17 are injection molded from Noryl 844, which can
be obtained from General Electric Plastics.

As can best be seen in Figure 8, upper housing 19 has three equally
spaced apart compressible bosses 50 extending down below normal surface 41 of
upper housing 19. A fastening bore 52 extends through each boss 50. These
multiple bosses 50 serve to engage matching bosses 54 upwardly extending from
central portion 34 of lower housing 17. A fastening bore 52 also extends axially
through lower bosses 54. The interference fit of compressible bosses 50 into lower
bosses 54 provides a temporary attachment between upper and lower housings,
respectively 19 and 17. Once the entire power pack 11 is assembled, screws 141
can be driven through bores 52 and directly into mounting bracket 13, thus upper
housing 19 and lower housing 17 are permanently-and simultaneously attached
when the entire assembly is affixed to mounting bracket 15.

Referring again to Figures 2-5, pivot cup 21 is proximately adjacent
to the concave side of upper housing spherical depression 45. Pivot cup 21 has
a central partially spherical portion 63 bordered by a generally flat outer rim 65.
Within the center of spherical portion 63 there exists a generally square aperture
67 with rounded corners. When pivot cup 21 is assembled oato upper housing 19,
upper housing post 47 extends upward through square aperture 67, and edges 69
of square aperture 67 limit the X-Y pivotal movement. A groove 71 is formed in

the concave side of pivot cup spherical portion 63 and runs latitudinally from nm
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65 to square aperture edge 69. At two positions on the backside of pivot cup rim
63 there are a set of cavities 73 which serve 1o pivotally retain top portion 77 of
each jack screw 51. The inside diameter of pivot cup spherical portion 62 is
approximately 37 millimeters, thereby placing pivot point 79 at the intersection of
pivot axis 73 and the backside of mirror casing 81. The large size of pivot cup
spherical portion 62 and the position of pivot point 79 significantly reduces optical
distortion caused by vibration. Pivot cup 21 is also injection molded from Noryl
844. Boot 31 is injection molded from a Neoprene synthetic clastomer.

Pivot sleeve 23 is located on top of spherical portion 63 of pivot cup
21. Pivot sleeve 23 is partially spherically shaped on its top and bottom surfaces,
respectively 84 and 86, with a substantially square orifice 82 cut centrally therein.
Pivor sleeve 23 has a latitudinal rib 74 extending along bottom surface 86 thereof
such that rib 74 fits within groove 71 of pivot cup 21. Rib 74 and groove 71 act
coincidentally to index the pivotal motion along either the X or Y axs. A
latitudinal groove 88 extends along top surface 84 of pivot sleeve 23 from a
peripheral edge 90 to central square orifice 82. This groove 88 is perpendicular
to rib 74. Pivot sleeve 23 is injection molded from Nylon 6/6.

Pivot retainer 25 is forcibly compressed upon top surface 84 of pivot
sleeve 23. Pivot retainer 25 has a lower surface 92 which is partially spherical
with a void located centrally therewithin. A rib 77 extends latitudinally along
lower surface 92 and fits within groove 88 of pivot sleeve 23. This rib 77 and
groove 88 cooperatively act to maintain pivotal movement along the axs
perpendicular to that of rib 74 and groove 71. Moreover, top side 94 of pivot
retainer 25 has structural ribbing. Pivot retainer 25 is injection molded from
Nvlon R400G, which can be obtained from Monsanto Corporation.

A spring retainer 27 forcibly compresses pivot retainer 25 against
pivot sleeve 23, which in turn, frictionally traps pivot cup 21 berween pivot sleeve
23 and upper housing 19. This downward pressure supplies pivotal control and
vibration dampening for pivot cup 21. As can best be observed in Figure 6, spring
retainer 27 itself comprises a central ring portion 79 with an opening 81a centrally
located therewithin, six relief slots 83 radiating outward from the central opening

81a, and six S-shaped spring arms 85 radiating outward and down below central

AMENDED SHEgT




tn

10

-6 -
ring portion 7%a. Inside edge 87 of central ring 79a supplies the locking action of
spring retainer 27 upon the end of upper housing post 47. The downwardly
pressing spring arms 85 supply the compressive force against top surface 94 of
pivot retainer 25. Spring retainer 27 is stamped and formed from spring steel.
Referring to Figures 4, 5 and 7, drive means 29 acts to pivotally
move the pivot cup 21 about its X and Y axes. Drive means 29 is retained
berween the upper and lower housings, respectively 19 and 17. The pair of
motors 37 are spaced so that their rearward ends are facing toward one another
with their respective drive shafts 89 angularly facing away from each other. These
motors 37 are of a standard type known to one skilled in the art. Upon each
drive shaft 89, a worm gear 91 is press fit thereupon. Each worm gear 91 is
injection molded from Monsanto Vydyne G.P. Nylon and has a diametrical pitch.
of 64, a pressure angle of 20° a lead angle of 5° a right hand helix, a pitch
diameter of 4.3974 millimeters, an outside diameter of 5.3899 millimeters. In turn,
each worm gear 91 engages upper teeth 93 of an idler gear 95. Each idler gear
93 has 24 upper teeth 93, a 64 diametral pitch, a pressure angle of 25° a pitch
diameter of 9.525 millimeters, an outside diameter of 10.319 millimeters, and a 5°
right hand helix. Each idler gear 95 is axally mounted upon a pin 113
downwardly extending from upper housing 19, thereby maintaining constant
angled engagement with each worm gear 91. This reduces the gearing noise. A
lower teeth set 99 is axially beneath upper teeth 93. There are 12 lower teeth 99,
each having a diametral pitch of 64, a pressure angle of 20° a pitch diameter of
4.763 millimeters, an outside diameter of 5.556 millimeters and a 5° right hand
helix angle. Furthermore, these lower teeth 99 engage and drive a screw gear 101.
Each screw gear 101 has 44 teeth with a diametral pitch of 64, a pressure angle
of 20° a pitch diameter of 17.462 millimeters, an outside diameter of 18.254, and
a 5° left hand helix angle, and is made from Vydyne G.P. Nylon. Each screw gear
101 sits upon a spring washer 103 which provides upward pressure against screw
gear 101. Each screw gear 101 has a generally flat upper surface 105 with a
plurality of fingers 107 extending upwards therefrom. These fingers 107 have
inwardly facing points 109 and an O-ring 111 compresses each finger 107 inwards

for engagement with a jack screw 51. Each jack screw has a lower threaded
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portion 131 having M6 by 1.0 millimeter threads. The top portion 77 of each jack
screw 51 protrudes up through boot passages 55 and pivotally connects with each
pivot cup cavity 75. Each jack screw 31 is also injection molded from Vydyne
G.P. Nylon. Jack screw drives of this general type are shown: in U.S. Patent No.
4,940,321 entitled "Drive Unit For Electrically Driven Remote-Controlled Mirror",
issued to Yoshida on July 10, 1990; in U.S. Patent No. 4,881,418 entitled
"Pivotable Screw Jack Drive", issued to Fimeri on November 21, 1989 and in U.S.
Patent No. 4,693,571 entitled "Support And Drive Unit For Mirror Devices",
issued .« Kimura on September 15, 1987.

It will be appreciated that the power pack of the present invention
represents a significant improvement for automotive exterior mirror assemblies.
Tre central depression in the upper housing and the specific motor positioning
within the lower housing allow for a large diameter pivot cup to be used in a thin
cross sectional mirror package. This will significantly reduce the vibrational
problems which lead to optical distortion. Furthermore, the pivot cup is
independent from the mirror casing thereby allowing easier serviceability and
more cost effective material selections. The unique spring retainer also allows for
adequate frictional dampening without requiring a separate compression spring
and spring retainer. Finally, the ability to simultaneously attach the upper and
lower housings, while assembling the power pack to the mounting bracket,
provides a more cost effective assembly technique.

) While a number of specific embodiments of this power pack have
been disclosed, it will be appreciated that various- modifications may be made
without departing from the present invention. For example, while a spring
retention means has been shown, a conventional spring retainer and compression
spring can be used without departing from the present invention. Furthermore,
it will be appreciated that other drive means may be employed without departing
from the invention, even though a specific worm gear, idler gear, screw gear and
jack screw, drive means have been disclosed. While various materials have been
disclosed in an exemplary fashion, various other materials may of course be

employed. It is intended by the following claims to cover these and any other

vy
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this invention.
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THE CLAIMS DEFINING THE INVEN 'TON ARE AS FOLLOWS:

1. A power pack for an automotive exterior mirror assembly comprising:

a pivot cup having a partially spherical center portion circumferentially bordered by
a substantially flat rim therearound;

a first housing having a centrally located post protruding upward therefrom, said first
housing having a partially spherical depressior: centrally located therewithin, said first housing
spherical depression partially extending below the top horizontal plane of a pair of motors
contained therewithin, said first housing spherical depression serving to provide frictional
contact with the lower surface of said pivot cup's spherical center portion, said post of said
first housing extending through an aperture within the center of said pivot cup's spherical
portion;

a pivot sleeve having a partially spherical shape, said pivot sleeve being frictionally
located against the top of said pivot cup's central spherical portion, said pivot sleeve having
an orifice in the center thereof such that said first housing post extends therethrough;

a pivot retainer having a partially spherically shaped lower surface, said pivot retainer
being forcibly located against the top of said pivot sleeve, said pivot retainer having a void in
the center thereof such that said first housing post extends therethrough;

a second housing coupled to said first housing having cavities for locating said pair of
motors therewithin; and

said pivot cup sliding between said pivot sleeve and said first housing.

2. The power pack of claim 1 wherein:
a mirror holder has a central portion which is substantially flat with ribs thereupon; and
said pivot cup is an independent member from said mirror holder, whereby said mirror

holder and said mirror, retained thereupon, can be disassembled from said pivot cup for repair.

3. The power pack of claim 2 wherein:
each of said pair of motors has a drive shaft extending therefrom;

said second housing holds said pair of motors, the rearward end of each of said pair of




Q:\OPHER\GCING4438.C - 21096

-10 -

motors being angled toward each other and said drive shafts being displaced at an angle away
from one another; and

said first housing has said partially spherical depression centrally located therewithin,
said first housing spherical depression partially extends below the top horizontal plane created
by said pair of motors and said first housing spherical depression protrudes downwards into

the space between said pair of motors.

4. The power pack of claim 3 further comprising:

a pair of worm gears each being attached to said drive shafts by an interference fit, said
drive shafts supplying rotational movement to each of said pair of worm gears;

a pair of idler gears each having two different teeth sets axially spaced thereupon, said
pair of idler gears each being axially held upon said upper housing by a pin extending
downward therefrom, said pair of worm gears supplying rotational movement to each of said
pair of idler gears;

a pair of screw gears each having geared teeth surrounding a lower circular portion
thereof, each of said pair of screw gears having a plurality of fingers extending upwards
therefrom, said plurality of fingers each having internally directed points thereupon, said pair
of screw gears being located in a pair of cavities within said lower housing, each of said pair
of idler gears supplying rotational movement to each of said pair of screw gears;

a pair of O-rings placed around said plurality of fingers on each of said pair of screw
gears for maintaining inward pressure of said plurality of fingers;

a pair of jack screws each being externally threaded, the external threads of each
providing an engagement surface thereupon with said plurality of fingers of said screw gear,
said plurality of fingers supplying rotational movement to each of said pair of jack screws, said
pair of jack screws each having a generally spherical top with a pin extending centrally
therefrom, said pin being generally affixed perpendicular to each of said pair of jack screws'
axes; and

said pivot cup rim having a pair of pivoting and attachment cavities thereupon,

whereby said pair of jack screws provides the pivotal drive means for said pivot cup.
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5. The power pack of claim 4 wherein:

said first housing has a pair of openings, each of said pair of openings has a wall
peripherally extending upward therefrom, said walls have outwardly extending partial flanges
thereupon;

said pair of jack screws each protrudes upward through said pair of openings in said
upper housing;

a boot has a pair of conical shapes extending upwards therefrom, each of said pair of
conical shapes has passages in the top thereof, said pair of conical shapes each a lip extending
generally perpendicular therebelow, said lips are connected by a substantially flat central
portion; and

said boot is retained to said first housing through a fit of said conical lip upon said first
housing opening flanges, each of said pair of jack screws extends through each of said pair of

passages within said boot.

6. The power pack of claim 3 further comprising a retainer attached to the top of said
post, said retainer including a central ring portion with a central opening located therewithin,
said central ring portion has a plurality of relief slots radiating outwards from the central ring
portion's central opening, said central ring portion has a plurality of S—shaped spring arms

radiating outwards and away therefrom.

7 The power pack of claim 3 wherein said pivot cup has an inside diameter of at least 35
millimetres.
8. A power pack for an automotive exterior mirror comprising;:

a mirror holder for holding a mirror having a non—appearance backside, said mirror
holder having a central portion which is substantially flat with ribs thereupon, said central
portion being bordered by a lip outwardly extending therefrom;

a pivot cup having a partially spherical center portion circumferentially bordered by
a substantially flat rim, said rim being in proximate contact with said non-appearance

backside of said mirror holder, said pivot cup being an independent member from said mirror
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holder;

a first housing having a centrally located post protruding upwards therefrom, said first
housing having a partially spherical depression centrally located therewithin, said first housing
spherical depression partially extending below the top horizontal plane of a pair of motors,
said first housing spherical depression protruding downwards into the spuce between said pair
of motors, said first housing spherical depression serving to provide frictional contact with the
lower surface of said pivot cup's spherical center portion, said post of said first housing
extending through an aperture within the center of said pivot cup's spherical portion;

a pivot sleeve having a partially spherical shape, said pivot sleeve being frictionally
located against the top of said pivot cup's central spherical portion, said pivot sleeve having
an orifice in the center thereof such that said first housing post extends therethrough;

a pivot retainer having a partially spherically shaped lower surface, said pivot retainer
being forcibly located against the top of said pivot sleeve, said pivot retainer having a void in
the center thereof such that said first housing post extends therethrough;

means for retention attached to the top of said first housing post, saia retention means
forcibly retaining said pivot retainer, said pivot sleeve, and said pivot cup against said first
housing;

a second housing having a substantially flat central surface with ribs upwardly
extending therefrom, said second housing central surface being bordered by a raised side wall
extending around the circumference thereof, said second housing being retained to said first
housing by a means for attachment, said second housing having cavities for locating said pair
of motors therewithin, the rearward end of each of said pair of motors being angled toward
each other and a drive shaft extending from each of said pair of motors being displaced at an
angle away from one another;

a pair of worm gears each being attached to said drive shafts by an interference fit, said
drive shafts supplying rotational movement to each of said pair of worm gears;

a pair of idler gears each having two different teeth sets axially spaced thereupon, said
pair of idler gears each being axially held upon said first housing by a pin extending downward
therefrom, said pair of worm gears supplying rotational movement to each of said pair of idler

gears;
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a pair of screw gears each having geared teeth surrounding a lower circular portion,
each of said pair of screw gears having a plurality of fingers extending upwards therefrom,
said plurality of fingers each having internally directed points, said pair of screw gears being
located in a pair of cavities within said second housing, each of said pair of id: r gears
supplying rotational movement to each of said pair of screw gears;

a pair of O-rings placed around said plurality of fingers on each of said pair of screw
gears for maintaining inward pressure of said plurality of fingers;

a pair of jack screws cach being externally threaded, the external threads of each
providing an engagement surface with said plurality of fingers of said screw gear, said
plurality of fingers supplying rotational movement to each of said pair of jack screws, said pair
of jack screws each having a generally spherical top with a pin extending centrally therefrom,
said pin being generally affixed perpendicular to each of said pair of jack screws' axes;

said pivot cup rim having a pair of pivoting and attachment cavities, whereby said pair
of jack screws provides a means for pivotally driving said pivot cup; and

said drive means pivotally moving said pivot cup, said pivot cup sliding between said

pivot sleeve and said first housing.

9. A power pack as claimed in claim 8 wherein said means for retention comprises a
central ring portion with a central opening located therewithin, said central ring portion having
a plurality of relief slots radiating outwards from the central ring portion's central opening,
said central ring portion having a plurality of S-shaped spring arms radiating outwards
therefrom and away therefrom, said arms holding at least onc rigid intermediate member

having a partially spherical surface against said pivot cup.

10. A power pack for an automotive exterior mirror comprising:

a mirror holder having a first surface adjacent to a mirror and a backside surface
oppositely disposed therefrom, said holder being bordered by a lip outwardly extending
substantially perpendicular therefrom for substantially surrounding the edges of said mirror;
and

a pivot cup having a partially spherical center portion circumferentially bordered by
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a substantially flat rim, said rim being in snap fit engagement with said backside of said mirror
holder, a continuous and unbroken centerline surface of said mirror holder disposed between
said mirror and said partially spherical center portion of said pivot cup, said pivot cup being
an independent member from said mirror holder, wherein said mirror holder can be

disassembled from said pivot cup for repair.

11. A power pack for an automotive exterior mirror substantially as hereinbefore described

with reference to the accompanying drawings.

DATED this 2nd day of October, 1996

UNITED TECHNOLOGIES AUTOMOTIVE, INC.
By its Patent Attorneys
DAVIES COLLISON CAVE




=150,

ABSTRACT
The present invention relates to a power pack (11) for an exterior
automotive mirror assembly having a central depression (45) in its upper housing
(19) whereby a large diameter pivot cup (21) can be used. The pivot cup, of this
power pack, is separate from the mirror casing and is retained by a unique spring
retainer (27). The lower housing (17) comprises fastening bores for receiving
bosses of said upper housing (19) and temporarily retaining said upper housing

to said lower housing before mounting said power pack to a bracket of an

automotive vehicle.
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STATEMENT UNDER ARTICLE 19

The Examiner’s application of references to Claims 10 and 11 is
respectfully traversed. Notwithstanding, the amended Claim 10 is patentably distinct
from the combined references of Japanese Patent Abstract, Vol. 10, No. 21 (M-449)
(2078) and French 2,119,772 to Grenet. The arms of Claim 10 hold at least one
intermediate member against the pivot cup. In contrast, the Japanese Patent Abstract
teaches the use of a screw rather than the retaining apparatus claimed in the present
invention. Also, Grenet shows a retainer (30) which rides directly against a pivot cup
thereby not achieving the smooth and vibration-reducing operational advantages of the
present invention. The retainer of Grenet further appears to be prone to gouging into
the pivot cup upon prolonged usage during the environmental extremes normally
encountered by such mirrors.

The amended Claim 11 is patentably distinct from EP 0,276,677 to
Murakami Kaimedo Co. The mirror casing of the present invention is disposed between
the mirror and the center portion of the pivot cup to provide added adhesive area and
support for the mirror. In contrast, the Murakami Kaimedo Co. refe-rence discloses an
enlarged functional aperture (16) within the mirror holder.

Thus, all of the claims searched should be deemed novel and involving an

inventive step over the reterences cited, whether considered alone or in any combination.
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of an automotive exterior mirror.
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