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(7) ABSTRACT
Provided is an improved rear view or rear vision mirror
for passenger automobiles, vans and like vehicles, exclu-
sive ofbuses or trucks larger than pick-up trucks, which
mirror affords a wide-angle view well beyond thestatu-
tory requirement that outside mirrors give a view ofthe
side of the vehicle through a 10° angle beyond suchside
of the vehicle to the extent that the image covers the
so-called “blind spot” beyond the 10" view path. The
improved mirror avoids the use of spherical reflective
surfaces and consists essentially of a single substantially
planar reflective surface and a single contoured reflec-
tive surface that is a generally convex cylindrically
contoured surface having a radius of curvature within a
critical range of values.

4 Claims, 5 Drawing Figures
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It is certified that error appears in the above—identified patent and that said Letters Patent
are hereby corrected as shown below:

In Column 13, TABLE I, the fifth column heading, please

change "Degrees*" to —-Degrees**-——.

In Column 14, in TABLE I-Continued, the fifth column

heading, please change "“Degrees*" to --Degrees**--; also in

TABLE I-Continued, the last line of the first column, please

change "00" to --»--, Also in Column 14, in TABLE II, the third

column heading, change "Degrees" to --Degrees*-— and in the

fifth column heading, change "Degrees*" to --Degrees**--,.

In Column 15, TABLE III, third column heading, delete

"Ratio" and insert --Degrees--; and in the fourth column heading,

delete "Mag*" and insert therefor --Mag Ratio--.

In Column 18, line 19, delete “no" and insert therefor

--not--; and in line 57, delete "24" and insert therefor --34--.

 
 

In Column 19, TABLE VI, fifth column heading, delete

"Degrees" and insert --Degrees*--.
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It is certified that error appears in the above—identified patent and that said Letters Patent
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Claim 18, line 63 (Column 22), delete "distance" and
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WIDE-ANGLE MIRROR FOR AUTOMOBILES
AND THE LIKE

BACKGROUND AND DESCRIPTION OF THE
INVENTION

This invention relates generally to mirrors for vehi-
cles, more i y to rear vision mirrors providing
a wide-angle view from either outer side of the vehicle
and through the blind spot that is not imaged by con-
ventional rear view mirrors, the mirror itself consisting
essentially of a single generally planar reflective surface
and a single contoured reflective surface while avoiding
the use of any generally spherically shaped reflective
surfaces.

Rear vision mirrors that include generally conve:
reflective areas for providing a reflective view intended
to be more extensive than that which can be provided
by a flat reflective area are shown for example in U.S,
Letters Pat. No. 3,764,201, which discloses a rear vision
mirror expressly designed and adapted for large trucks
and buses. This patent includes the use of spherical
reflective surfaces. The presence of spherical surfaces
necessitates, by statute, that a rear view mirror spherical
reflective surface have a radius ofat least 20 inches in
order to preclude imnge distortion and vehicle operator
confusion brought about by a spherical reflective sur-
face having a radius less than 20 inches. Mirrors in
compliance with this statutory requirement are exceed-
ingly large and unsuitable for use in smaller vehicles
such as passenger automobiles, vans and pick-up trucks
having limited side window height and practical limits
of how far an outside-mounted mirror can reasonably
project beyond the width of these smaller vehicles.

Additionally, U.S. Pat. No. 3,764,201 specifies con-
vex generally cylindrical reflecting zones or areas that
curve rearwardly and that have a radius of 3 inches.
With the present invention,it has been discovered that
a generally convex cylindrical reflecting surface having
a radius as small as on the order of5 inches is not satis-
factory because such a small radius creates an unsafe
amount of image distortion that all too often leads to
driver confusion, especially for non-professional drivers
who typically operate passenger automobiles and the
like. A radius as smal! os sbout 5 inches or less causes 6
deceiving and very abrupt change in the image seen in
the reflective surface, particularly at the junction of the
curved reflective surface and an adjacentflat reflective
surface.

By the presentinvention, the disadvantages attendent
to using spherically contoured reflective surfaces are
avoided,as is the need to use exceptionally large reflec-
tive surfaces or the practice of utilizing reflective sur-
faces having curvature radii smaller than that now
found to enhance the safe use of combined curved and
planar reflective surfaces, particularly by non-profes-
sional drivers. The present invention avoids distortions
brought about by spherical surfaces and by curved re-
flective surfaces having small radii, while at the same
time avoiding the need to provide rear vision mirrors
having a size that is prohibitive for smaller vehicles such
as passenger automobiles and the like.

The present invention provides a wide-angle rear
vision mirrorthat has a single contoured surface which
is not spherically contoured and which is integral with
and outwardly extending from a single substantially
planar reflective surface, wherein the single contoured
surface is a convex cylindrically contoured surface
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having a radius of curvature of approximately & inches,
plus or minus about 12) percent.

Tt is accordingly a general object of the present inven-
tion to provide an improved rear vision mirror.

Another object of this invention is an improved rear
vision mirror especially structured for mounting outside
ofeither the left side window or the right side window
of a vehicle.

Another object of the present invention is an im-
proved rear view or rear vision mirror having a struc-
ture that avoids significant image distortion brought
about by spherical reflective surfaces and/or contoured
surfaces having radii outside ofa critical range of radii
values.

Another object of the present invention ig an im~-
proved rear vision mirror for use on relatively smal!
vehicles such as passenger automobiles in order to pro-
vide an image at the blind spot area without substan-
tially distorting such image.

Another object of the present invention is an im-
proved rear vision mirror having a single generally
planar reflective surface and a single generally cylindri-
cally contoured reflective surface, which surfaces have
area measurements related to cach other in a predeter-
mined manner.

These and other objects of this invention will become
apparentfrom the following detailed description, taken
in conjunction with the accompanying drawings,
wherein:

FIG.1 is a perspective view of a portion of  passen-
ger automobile having a mirror embodying the present
invention mounted on both the left-handed side and the
right hand-side thereof;

FIG. 2 is a perspective view of the mirror of this
invention, shown oriented for mounting on the tight-
hhand side of a vehicle and illustrating the critical dimen-
sional relationships of this invention;

FIG. 3 is a cross-sectional view of the mirrored sur-
face of FIG.2, shown as adapted for mounting over the
planar mirrored surface of a conventional vehicle rear
view mirrorso as to converi sameinto a wide-angle rear
view mirror;

FIG. 4 is a schematic drawing illustrating the re-
flected line of sight of a traditional rear view mirror;and

FIG.§ is a schematic drawing illustrating the wide-
angle reflecting line of sight achieved by the presentinvention.

The preferred rear vision mirror in accordance with
this invention is illustrated in FIG. 1, being generally
designated ss 11, shown mounted in known manner on
the door 12 of # vehicle 13, Rear vision mirror Lt is
depicted in this view as including a composite reflective
surface 14 mounted within a streamlined frame 15.
‘When seated within vehicle 13, a driver 16 has a field of
vision extending through an angle “A”running from an
innerliner of sight “B" reflected from a generally pla-
nar reflective surface 17 and through an outerline of
sight "C"" reflected from # contoured reflective surface
18 whereby the field of vision “A” includes a field of
sight generally overlapping into the peripheral vision ofthe driver 16.

Further details of the composite reflective surface are
shown in FIG.2 illustrating composite reflective sur-
face14' in which generally planar reflective surface 17
is shown oriented to the left of contoured reflective
surface 18' as should be the case when mounted to the
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right side of the vehicle 13, while in the embodiment
shown in FIG.1 the generally planar reflective surface
17 is illustrated as being oriented to the left ofcontoured
reflective surface 18. Composite reflective surface 14 or
14 has a width “w" and also a height “h" which is
substantially less than the width “w". It has been dis-
covered that certain optimum dimensions provide an
especially advantageous and safe field of vision, that
having a field of vision angle “A” large enough to in-
clude the blind spot area and extend into the driver's
peripheral vision while minimizing image distortion
upon reflectance from contoured reflecting surface 18
or 18’ and the unseamed location 19 or 19' where the
generally planar reflective surface 17 or 17'; integrally
joins the contoured reflective surface 18 or 18’.

Such optimum dimensions call for the width of the
generally planar reflective surface 17 to be about 60
percent of the width of composite reflective surface 14,
Le. “3/5 w,” while the width of the contoured reflective
surface 18 is approximately 40 percentof the composite
reflective surface width,i.e. “2/5 w". Additionally, in
order to maintain the usefulness of mirror 11 for rela-
tively small vehicles 13 such as passenger automobiles,
but while still providing adequate, substantially distor-
tion-free rear vision reflection, the height "h” of the
composite reflective surface 14 is approximately the
same as the width of the generally planar reflective
surface 17,i.e. on the order of about “3/5 w", although
height “h” could be as great as “9 w", if needed to fit
within a conventional frame such as the streamlined
automobile frame 15,

With more particular reference to the contoured
reflective surface 18, such is a generally convex cylin-
drically contoured surface having a contour angle “D"
of a radius “r", In order to minimize distortion of im-
ages While maximizing image size within the confines of
an automobile-sized composite reflective surface 14,
radius “r must be about 8 inches in length, plus or
minus about 12} percent of “‘r",

FIG.3 is a cross-section through the wide-angle rear
vision mirror ofFIG,2 further illustrating the compos-
ite reflective surface 14’ mounted within a backing
frame 21 crimped around the composite reflective sur-
face 14’, with an adhesive spacer 22 secured to the back-
ing frame 21 directly behind at least a portion of the
generally planar reflective surface 17’. The adhesive
spacer 22 and backing frame 21 are provided to enable
composite reflective surface 14 to be readily mounted
Over the flat reflective surface of a conventional rear
view mirror when it is not desired to replace the con-
ventional mirror with the entire mirror assembly 11shown in FIG, 1.

With reference to FIG, 4, this illustrates the line of
sightfield of vision “E* afforded by a conventionalflat
surfaced outside rear view mirror 23 mounted upon a
moving vehicle 24, such angle being about 10°in size to
provide a field of view that excludes a “blind spot”in
which another vehicle 25 can be positioned, unknown
to the driver of vehicle 24, FIG. 5 illustrates a rear
vision mirror 11 in accordance with this invention, such
having a reflected line of sight including substantially
the samefield of vision "E” provided by mirror 23, onto
whichis added a wide-angle field of vision “F" that is
provided by contoured reflective surface 18 (FIGS. 1
and 3), such field of vision “F” including within its
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angular extent the second vehicle 25, thereby eliminat-
ing the “blind spot".

As an example of the preferred interrelationship
among the dimensions of the mirror 11, the composite
reflective surface would have a width “w" of about 5}
inches and a height “h”ofabout 34 inches, whereby the
width of the generally planar reflective surface 17 is
about 3.3 inches, and the width of the contoured reflec-
tive surface 18 is about 2.2 inches.

It will be apparentto those skilled in this art that the
present invention can be embodied in various forms;
accordingly, this invention is to be construed and lim-
ited only by the scope of the appended claims,T claim:

1. A wide-angle rear vision mirror that has a single
contoured surface which is not spherically contoured
and that is expressly designed and adapted for use on
the rightside orleft side ofpassenger automobiles, vans
and the like vehicles, comprising a composite reflective
surface including:

a single substantially planar reflective surface having
a width and a height, said planar surface width
being generally equal ta said planar surface height;

a single contoured reflective surface having a con-
toured surface height and a contoured surface
width, said single contoured reflective surface
being continuous with said planar surface, said
single contoured surface being an integral exten--
sion ofsaid planar surface in a direction away from
the vehicle, said contoured reflective surface being
a single generally convex cylindrically contoured
surface, said cylindrical contour being that of a
right cylinder having a radius of curvature of &
inches plus or minus about 124 percent;

said composite reflective surface has a composite
width that is substantially identical to the planar
surface width plus the contoured surface width;

said composite reflective surface is straight-lined
throughout its vertical extent;

said planar surface width is about 3/5 of said compos-
ite reflective surface width, and said contoured
surface width is about 2/5 of said total reflective
surface width;

ssid composite reflective surface has a composite
height identical to said planar surface height and
also to said contoured surface height;

said composite reflective surface is
throughout its composite width; and

said composite reflective surface has a composite
height and a composite width such that the wide
angle rear vision mirror overlies substantially the
entire surface area of an external automobile rear
view mirror.

2. The wide-angle rear vision mirror of claim 1,
wherein said composite surface height is between about
3/5 and abour § of said composite reflective surfacewidth.

3. The wide-angle rear vision mirror of claim 1,
wherein said composite reflective surface has a back
face, and an adhesive-backed spacer is secured to saidback face.

4. The wide-angle rear vision mirror of claim 3,
wherein said spaceris secured to a location on said back
face that is behind at least a portion of the substantiallyplanar. reflective surface.* . *

unseamed

. .
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1
STRUCTURE OF AUTOMOBILE EXTERIOR

REARVIEW MIRROR

This application is a continuation of application Ser. No.
08/248,915 filed May 25, 1994 now abandoned.

BACKGROUND OF THE INVENTION

(a) Field of the Invention

The present invention relates to a new structure of an
automobile exterior rearview mirror, more specifically, to
the exterior rearview mirror having an arc-surface wide-
angle mirror and a plane mirror integrated together to
provide a fullview miror that reduces blind spots andinterferences.

(b) Description of the Prior Ant
With reference to FIG, 1, when driving on a curved

roadway or in an alley, « driver often encounters conditions
wherein he cannot fully visualize the rearview from the
exterior rearview mirror (1). In such cases the driver has to
use the arc-surface mirror provided on the side of the
roadway or someone has to direct the driver to go through.
It is apparentthat the design of the existing exterior rearview
mirror for automobiles has blind spots, Because of this a
stick-on type arc-surface wide-angle mirror (2)is available
for the driver to adbere it to the plane exterior rearview
mirror (1) in the automobile, as shown in FIG. 1. The
attachment of the arc-surface mirror (2) to the exterior
searview mirror in the automobile makes use of a double-
sided tape (21). This type of attachmentis not secure and
moisture and vibration can cause the arc-surface mirror (Z)
to fall off. In addition, it is not easy to position the wide-
angle mirror (Z). A helper is needed for the car owner to
properly position the stick-on arc-surface mirror (2). Any
displacement of the stick-on arc-surface mirror will only
give a partial rearview to the driver.

Even though the are-surface wide-angle mirror (2) can be
attached in the right position, the image from the plane
réarview mirror can be interfered by the attached arc-surface
mirror (2), This can cause some trouble in driving, such as
the rearview interferences in backing up the car, changing
janes or making wurns. All these factors create some safety
concer for the driver.

Therefore. it is an object of the present invention to
provide a new structure for the automobile exterior rearview
mirror to overcome the disadvantages of the stick-on type
arc-surface mirror so that a full rearview of the road con-
dition can be seen from the driver's seat.

SUMMARY OF THE INVENTION

The main object according to the present invention is to
provide a new structure of an automobile exterior rearview
mirror in which the arc-surface wide-angle mirror and the
plane rearview mirror are integrally fabricated together so
that a driver does not have to use the stick-on type and he
does not have to worry about the accurate positioningof the
stick-on.

Another object according to the present invention is to
provide a new structure of an automobile exterior rearview
mirror in which a circular surface of blank zone is parabo-
lized with a coating during the stage of grinding, so that the
interferences caused by the arc-surface wide-angle mirror
and the plane mirror can be eliminated.

A further object according to the present invention is to
provide a series of different models of the said automobile
exterior rearview mirror for different applications.

ta i)

30

6

2
BRIEF DESCRIPTION OF THE DRAWINGS

The drawings disclose an illustrative embodiment of the
present invention which serves (o exemplify the various
advantages and objects hereof, and are as follows:

FIG.1 is a diagrammatic view showing the conventional
exterior rearview mirror with the stick-on type wide-angle
mirror used in automobiles.

FIG.2Ais a plane view showing a new structure of the
automobile exterior rearview mirror according to the present
invention.

FIG. 2B is a side view of the plane view in FIG. 2A.
FIG. 3 showsthe assembly ofthe exterior rearview mirror

framed inside a frame.
FIG, 4A is an illustrative view showing the assembly in

FIG.3installed in automobile on the road.

FIG. 4B is a diagrammatic view showing the relationship
of the driver's view and the image from the exterior rearviewmirror.

FIGS. 5A, 5B and 5C are respectively the plane views
showing the different locations of the wide-angle mirror in
the exterior rearview mirror according to the present inven-
tion.

FIG,6 is an illustrative view showing the relationship of
the driver's view and the image from the exterior rearview
mirror. (The driver's seat is located on the Jeft hand side of
the car).

FIG.7 is an illustrative view showing the relationship of
the driver's view and the image from the exterior rearview
mirror, (The driver's seat is located on the right hand side of
the car)

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The new structure of the automobile exterior rearview
mirror is a device that combines the functions of a plane
mirror and a Wide-angle mirror. The new structure mainly
consists of a plane mimor zone (11), an arc-surface wide-
angle zone (12), as are shown in FIGS. 2A and 2B. In
between the plane mirror zone (11) and the arc-surfuce
wide-angle zone (12)is a circular blank surface (131) with
an image coating (13) by parabolizing or grinding,

Referring to FIG, 3 for an embodiment of the new
structure of the automobile exterior rearview mirror (1) as it
is framed by a frame (2). The unique design ofthe exterior
rearview mirror has the following features:

‘The wide-angle zone (12) and the plane mirror zone (11)
are fabricated into an integral device, therefore, there is no
necd to concern about the falling off and the accurate
positioning of the stick-on, In addition, since the device is
fabricated professionally, a series of versatile, good quality
and well designed products can be providedto allow a driver
to replace the mirror. Moreover, the device is available at a
reasonable price.

The color of the parabolized image coating and the size of
the exterior rearview mirror (1) can be adjusted accordingly
based on the diswicts (country or area), the weather and the
requirement of the consumers. This makes it more practical
to be used by the car driver anywhere in the world.

The circular blank surface (131) with the parabolized
image coating (13) is provided to preventthe refraction and
reflection interferences caused by the arc-surface wide-angle
zone (12) and the plane zone (11), With the circular blank
surface (131) the interferences from the two mirrors can be
prevented so that the driver can have a complete control of
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his driving based onthe visibility from the plane mirror zone
(11) and the wide-angle mirror zone (12) (there will be no
blind spot). Thus the chances of having accidents from
backing up the car and making a turn can be avoided.

Please refer to FIGS. 4A and 4B. As shown in FIG. 4B,
let"s assume that car (3) is the car at the front with the
exterior rearview mirror (1) installed, and cars (4) and (5)
are approaching from the back of car (3), then the view of
the driver and the exterior rearview mirror (1) are connected
by lines (L1) and (L2), The visibility from the exterior
rearview mirror (1), (i.e. the horizontal axis X and the
vicinity of the wide-angle mirror (12)). Let's further assume
that the angles @1 and 62 can be ignored, and the image zone
formed by cars (4) and (5) with the wide-angle zone (12)is
expressed by the dotted lines p1 and o2, then the circular
blank surface (131) with the parabolized coating (13) can
prevent the interference of images overlapping and blocking
from the plane zone (11) and the wide-angle zone (12). The
visual disturbance from natural light source, reflection from
the roadway andthe light sources from the cars in the back
can all be eliminated. Please refer to FIG. 4A.

The above circular blank surface (131) is formed based on
the refraction, reflection and the blocking area of the wide-
angle zone (12) and the plane zone (11). (The area of the
circular blank surface can be calculated based on the refrac-
tion and reflection principles in optical physics, it is a
complicated issue and therefore is not listed here). The
exterior rearview mirror (1) formed with the circular blank
surface area (131) will show a clear and correct positioning
of the image, and the visibility will not be disturbed andblocked.

In addition, a series of different models can be fabricated
based on the above configuration of the automobile exterior
rearview mirror, some of these models include the place-
ment of the wide-angle zone (12) to be in a different
location. Please refer to FIGS. 5A, 5B and 5C,it can be seen
that there are three kinds of exterior rearview mirror (1) that
are practical to be used. The difference between the three
exterior rearview mirrors are on the locations of the wide-
angle zone (12). As shown in FIG. 5A, the arc-surface
wide-angle mirror zone (12) is located on the right hand
lower corner in the plane mirror zone (11), the wide-angle
mirror (12)is located in the lower center portion ofthe plane
mirror (11) in FIG. 5B, and the wide-angle mirror (12)is
located in the left hand lower corner of the plane mirror (11)
in FIG. 5C. Based on the principle of symmetry, six different
models of exterior rearview mirror (1) will be available for
use in different countries and different models of cars. A
driver can have his own choice ofselecting the right exterior
rearview mirror based on his height, his driving style and
habit, therefore maximizing the application and function of
the arc-surface wide-angle mirror (12).

As shown in FIG.6, the driver seat is located on the left
hand side of the car. Since the driver is far away from the
right-side mirror, he can choose the new device of the
present invention with the wide-angle mirror located in the
lower right hand corner, as shown in FIG, 5A. This selection
allows the driver to have a full view on the right hand side
of the car, so that he can change lane easily and have better
visibility on the right side of his car. The full view from the
exterior rearview mirror (1) prevents any blind spot which

4
can cause automobile accident. The related principle can be
seen from FIGS. 4A and 4B. Similarly, the exterior rearview
mirror (1) on the left hand side can also be selected so as to
assure the safety when the car is about to take off. This is
because a proper image can be displayed on the plane zone
(11), and the lower image on the wide-angle zone provides
the view below the body of the car and the condition at the
front of the rear wheel.

Similarly, if the driver seat is located on the right hand
side of the car, then the exterior rearview mirror (1) on the
tight hand side of the car shall be selected such that the
arc-surface wide-angle zone (12)is located on the lowerleft
hand comer of the plane mirror zone (11), Thus the driver
can have a view below the body of the car, On the other
hand, the left side exterior rearview mirror (1) shall be
chosen to be the same type of exterior rearview mirror, so
that the wide-angle zone (12) can provide a safe and wider
visibility area for lane changing, backing up and making
turns. Please refer to the related drawings for the above
description’ as shown in FIG. 7, In addition, the above
selection of the exterior rearview mirrorshall be changed,if
necessary, to meet the practical needs. This includes the use
of the wide-angle mirror zone (12) located in the lower
center of the exterior rearview mirror so that the road

25 condition behind the rear wheel can be seen.

60

In summary, it is believed that the present invention
would improve the drawbacks of the conventional product
and it would also enhance the safety in driving. Therefore,
a claim is made in compliance with the law. ,

Although the invention has been described in its preferred
form with a certain degree of particularity it is understood
that the present disclosure of the preferred form has been
made only by way of example and numerous changes in the
details of construction and the combination and arrangement
of parts may be resorted to without departing from the spirit
and the scope of the invention as hereinafter claimed. It is
intended that the patentshall cover, by suitable expression in
the appended claims, whatever features of patentable nov-
elty exists in the invention disclosed.

Whatis claimed is:

1. An automobile exterior rearview mirror comprising:
a plane mirror zone;
an integral circular, convex or concave, wide-angle mirror

zone disposed at a predetermined position within said
plane mirror zone,

a circular blank zone surrounding said wide-angle zone
and located between said plane mirror zone and said
wide-angle mirror zone and integral therewith, said
blank zone defining a surface separating said wide-
angle and plane zones, so that said exterior rearview
mirror provides a wider image without a blind spot or
any interference between zones.

2. The automobile exterior rearview mirror as recited in
claim 1 wherein said wide-angle mirror zoneis disposed at
the lower center of said plane mirror zone.

3. The automobile exterior rearview mirror as recited in
claim 1 wherein said plane mirror zone is rectangular and
wherein said wide angle mirror zone is disposed at a lower
comer of said plane mirror zone.

** &* * *

SMR USA
Exhibit 1029

Page 437



SMR USA 
Exhibit 1029 

Page 438

J? A GUS TOIT ’
APs 19286

XPA- IF PO =a ¢/

= (54) REAR-VIEW uéanon FOR svedeonans
(11) 55-51637 (A) ape. JP(21) Appl. No. 53-124495 (22) 9.10.
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(51) Int. CP. B60R1/08,B60R1/06

PURPOSE: To prevent the images on a rear view confirmation mirror and a front
7 side view confirmation mirror from being confused with each other, by partitioning

the mirrors from each other by a holding plate.
CONSTITUTION: A rear view confirmation mirror 3, which is shaped as a vertical

a oblong and has a large radius of curvature, and a vehicle front side view confirma-
tion mirror 4, which is hemispherical and has a smal) radius of curvature, are
attached to a support frame 2, which is provided on @ support rod 1 so that support
frame can be fixed or adjusted. The mirror 4 is located just under the other mirror
3. The boundary edges of the mirrors 3, 4 are fixed in the fitting grooves of a
holding frame 5. The images on the mirrors 3, 4 are prevented by the presence of
the holding frame 5 from being confused with each other.  
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isws UNITED STATES DEPARTMENT OF COMMERCE
‘ *|Patent and Trademark Office

4,BTSJ|address: COMMISSIONER OF PATENTS AND TRADEMARKS
omen Washington, D.C. 20231

   FIRST NAMED APPLICANT

 

DATE MAILED:

EXAMINER INTERVIEW SUMMARY RECORD

Ai participants (applicant, applicant's representative, PTO personnel) x» :

(i) TALL &. LZ a
ots CATHitiwe S. Collsas 2
Date of Interview Zuo f

Type: 0 Telephonic 3xPersonal (copy is glvento Clapplicant applicant's representative).

Exhibit shown or demonstration conducted: CO) Yes (1 No,If yes, brief description: 7f 

Agreement (was reached with respect ta some orall of theSaims In question. PXwas not reached.

Claims discussed: o, Amsenomuovt claim

identification of prior art discussed: A INoe NO

 

Description of the general nature of what was agreed to if an agreement was reached,or any other comments:-D¥@iInGTHEPytsoval
InuRvIEN, THE Pwr ACTVan NasTtan® WAS DISWSSYO. THE ExrmsvuR
STATMO THATTHE PetP~eE? AmuNnoOAdnT 7 ChASN ween LY APP e

& Quatre 27HER Unsere ation 1 ovo 25 FLYGuSHABLE
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“xy ul tnAree IIA T SFL went CONSIDYR

Aminowe/clLaeitymwe FHE Charm A KOOKRUSSVe FE Lxampverr’s
I5$ue5  sEarsoo i e PERSONAL FarOe VrTw. 

(A tuller description,if necessary, and a copyof the amendments,If available, which the examiner agreed would render the claims allowable must be
attached, Also, where no copy of the amendments which would renderthe claims allowable |s available, a summary thereof must be attached.)

1. itis not necessary for applicantto provide a separate record of the substance of theInterview.

Unlessthe paragraph below has been checked to indicate to the contrary, A FORMAL WRITTEN RESPONSETO THE LAST OFFICE ACTION IS NOT
WAIVED AND MUST INGLUDE THE SUBSTANCE OF THE INTERVIEW (e.g., Items 1-7 on the reverse side ofthis form). If a responseto the last Office
action has already been filed, then applicant Is given one month from this interview date to provide a statementof the substance ol the interview.

O 2, Since the examiner's interview summary above(including any attachments) reflects a complete response to each of the objections, rejections and
tequirements that may be presentin the last Cifice action, and since tha claims are now allowable, this completed form is considered to fulfill the
response requirements of the last Office action. Applicant is not relleved from providing a rate record of the substance of the interview unless

box 1 aboveis also checked. ie 
PTOL-413 (REV.2 -93) Examiner'sSignature
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Examiner . R. Shafer ay
Applicant : NiallR.Lynam=~~
Serial No. : 09/478,315 w
Filed 2 January 6, 2000
Group : 2872
For :

io
EXTERIOR MIRROR PLANO-AUXILIARY

yetonHoat
REFLECTIVE ELEMENT ASSEMBLY

Commissioner for Patents

Washington, D.C. 20231

 
o77Sad

Dear Sir:
.

=\20 yal daia=<
gage==

RESPONSE 4

In response to the Office Action mailed Apri 24, 2001, having a three month

Y period of response ending July 24, 2001, and personaleen with Dr. Niall R. Lynam,
Senior Vice President and Chief Technical Officer of/Donnelly Corp and the undersigned

Applicant wishes to amendhis application as follojs:

IN THE SPECIFICATION:
*

On page 17, lines 5-16, please replace with the following new paragraph:

Backingplate element 65 of plano-multiradius reflective element assembly 30

is optionally equipped on its rearmost surface with attachment member 64 tofacilitate

attachmentto the reflector-positioning actuator of the exterior sideview mirror assembly that

plano-multiradius reflective element assembly 30 is mounted to. Attachmentof plano-

multiradius reflective element assembly 30 to the actuator can be by mechanical attachment

such as byatab,clip or fastener, or may be by adhesive attachment such as byasilicone

adhesive, a urethane adhesive or a similar adhesive material such as a tape coated on both

 

surfaces with a pressure sensitive adhesive to form a “double-sticky” tape. [The exterior]

Exterior sideview mirror assembly 12 and/or 14, on whose mirror reflector-positioning
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actuator the plano-multiradiusreflective element assembly is mounted, can beafixedly

attached exterior sideview mirror assembly, a break-away exterior sideview mirror assembly

and a powerfold exterior sideviewmirror assembly,as known in the automotive mirror art.

IN THE CLAIMS:
 

Please cancel Claims:23 and.24. Please amend Claims1, 16, 17, and 18 as

follows:

1. (Amended)

An exterior sideview mirror systemsuitable for use on ‘an automobile, said
exterior sideview mirror system comprising: | ;

an exterior sideview mirror assembly adapted for attachmentto a side of an

automobile;

said ‘exterior.sideview mirror, assembly-including a reflective element having a
rearward field of view whenattachedto the side of the automobile;

said reflective element attached to an electrically-operated actuator and
movable by said actuator in order,to position saidrearward field of view in responseto a
control:

wherein saidreflective element comprises a plano-multiradius reflective
élement assembly, said plano-multiradiusreflective element assembly. comprisinga plano
reflective element having unit magnification and a separate multiradiusreflective element
“haying a rmoultiradius.curvature, said planoreflectiveelement having a rearwardfield of view
with a principal axis;

said plano reflective element and said multiradius reflective element of said
plano-multiradiusreflectiveelement assembly mounted adjacently in said plano-multiradius
reflective element assembly:in a:side-by-side. relationship and not-superimposed with one
reflective elementontop of the otherreflective element, and supported by a backing plate
element, said backing plate elementmounting to said actuator suchthat movementof said
backingplate elementof said plano-multiradius reflective element assembly by said actuator
simultaneously and similarly. moves.saidplano reflective element and said multiradius
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reflective element, said multiradius reflective element having a rearward field of view with a

principal axis, said principal axis of said rearward field of view of said multiradius element
being different from and angled with respectto said principal axis of said rearwardfield of
view ofsaid plano reflective element when said multiradius reflective element and said plano
reflective element are supported by said backing plate element of said plano-multiradius

reflective element assembly and whensaid plano-multiradius reflective element assembly is

mounted in said exterior sideview mirror assembly on the automobile, and said principal axis

of said rearward field of view ofsaid plano reflective element being directed generally

parallel to the longitudinal axis of the automobile equipped with the plano-multiradius
reflective element assembly and wherein said principal axis of said rearward field of view of

said multiradius reflective element is directed generally at an angle downwards tothe

longitudinal axis of the automobile; and

said multiradiusreflective element being positioned at an outboard portion of

said plano-multiradiusreflective element assembly when said exterior sideview mirror
assembly is mounted to the side of the automobile.

16. (Amended)

Theexterior sideview mirror system of Claim 1, wherein said planoreflective

elementis supported by said backingplate elementby at least one of an adhesive attachment
and a mechanical attachment.

17. (Amended)

The exterior sideview mirror system of Claim 1, wherein said multiradius

reflective element is supported by said backingplate elementby at least one of an adhesive
attachment and a mechanical attachment.

18. (Amended)

The exterior sideview mirror system of Claim 1, wherein said multiradius

reflective element is supported by said backing plate elementat a location suchthat, when

said exterior mirror assemblyis attached to a side of an automobile,at least a portion of said

plano reflective elementis disposed closerto said side of the automobile than any portion of
said multiradius reflective element.
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Please enter the following new claims:

84. (New)

An automobile exterior sideview mirror system comprising:

an exterior sideview mirror assembly adapted for attachmentto a side of an

automobile;

said exterior sideview mirror assembly including a plano-auxiliary reflective

element assembly having a rearward field of view when attached to the side of the

automobile;

an electrically-operated actuator adapted for adjusting the rearward field of

view of said plano-auxiliary reflective element assembly in response to a control;
wherein said plano-auxiliary reflective element assembly comprises a plano

reflective element having unit magnification and a separate auxiliary reflective element

havinga curvature, said plano reflective element andsaid auxiliary reflective element

mounted adjacently in said plano-auxiliary reflective element assembly in a side-by-side

relationship and not superimposed with one reflective element on top of the otherreflective

element, said auxiliary reflective element having a rearward field of view with a principal

axis, said principal axis of said rearwardfield of view of said auxiliary element being

different from and angled with respectto said principal axis of said rearward field of view of

said plano reflective element when said exterior sideview mirror assembly is mountedto the
side of the automobile, and said principal axis of said rearwardfield of view of said plano

reflective element being directed generally parallel to the longitudinal axis of the automobile

equipped with the plano-auxiliary reflective element assembly and wherein said principal
axis of said rearward field of view ofsaid auxiliary reflective elementis directed generally at

an angle downwardsto the longitudinal axis of the automobile; and

said auxiliary reflective element being positioned at an outboard portion of

said plano-auxiliary reflective element assembly whensaid exterior sideview mirror

assembly is mounted to the side of the automobile.
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85. (New)

The automobile exterior sideview mirror system according to Claim 84,

wherein said auxiliary reflective elementis located at an upper outboard portion of said
plano-auxiliary reflective element assembly.

86. (New)

The automobile exterior sideview mirror system according to Claim 84,

wherein said curvature ofsaid auxiliary reflective element comprises a convex curvature.

87. (New)

The automobile exterior sideview mirror system according to Claim 84,

wherein said curvature of said auxiliary reflective element comprises a multiradius curvature.
88. (New)

The automobile exterior sideview mirror system according to Claim 84,

wherein said principal axis of said rearwardfield of view of said auxiliary reflective element
is angled downwardly in a range from about 1° to about 10°.

89. (New)

The automobile exterior sideview mirror system according to Claim 84,

wherein said planoreflective element andsaid auxiliary reflective element are supported on a
backing plate.

90. (New)

The automobile exterior sideview mirror system according to Claim 84,

wherein at least one ofsaid planoreflective element and said auxiliary reflective element

comprises an electro-optic reflective element.

REMARKS

Applicants acknowledge the Examiner’s review of the specification, claims,

and drawings. In light of the above amendments and following remarks, Applicants

respectfully request reconsideration of the present application. The amendments presented
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herein are fully supported by the application as originally filed. No new matter has been

entered.

STATUS OF THE CLAIMS: 

Claims 1-22, 25-83 are pending in the application. Claims 2-15, 32, 34, and

36-83 have been withdrawn from consideration as being drawn to a non-elected species.

Claims 23 and 24 have beencancelled by this amendment.

CLAIM REJECTIONS UNDEDER 35 U.S.C.§ 112, SECOND PARAGRAPH:

The Examiner rejects Claims 1, 16-31, 33, and 35 under 35 U.S.C. § 112,

second paragraph,as being indefinite. Specifically, the Examiner states that“the use of the

language “in an automobile” is vague, indefinite and/or confusing.” In response, Applicant
has amended Claim 1 to call for “an exterior side mirror system suitable for use on an

automobile”. Accordingly, Applicantrespectfully requests reconsideration and withdrawal

of the 35 U.S.C. § 112, second paragraph,rejection.

CLAIM REJECTIONS UNDER 35 U.S.C.§102;

The Examinerrejects Claims 1, 16-18, 20, 21, and 23 under 35 U.S.C. §

102(a) as being anticipated by U.S. Patent No. 4,678,294 to Van Nostrand. Applicant has

amended Claim 1 to clarify Applicant's invention, which calls for:

An exterior sideview mirror system suitable for
use [in] on an automobile, said exterior sideview mirror system
comprising:

an exterior sideview mirror assembly adapted for
attachmentto a side of an automobile;

said exterior sideview mirror assembly including a
reflective element having a rearward field of view whenattached
to [said] the side of the automobile;
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said reflective elementattached to an electrically-
operated actuator and movable by said actuatorin order to
position said rearward field of view in response to a control;

wherein said reflective element comprises a plano-
multiradius reflective element assembly, said plano-multiradius
reflective element assembly comprising a plano reflective element
having unit magnification and a separate multiradius reflective
element having a multiradius curvature,saidplanoreflective
element having a rearward field of view with a principal axis:

said planoreflective element and said multiradius
reflective element of said plano-multiradius reflective element
assembly mounted adjacently in said plano-multiradius reflective
element assembly in a side-by-side relationship and not
superimposed with one reflective element on top of the other
reflective element, and supported by [attached to] a backing plate
element, said backing plate element mounting to said actuator
such that movement ofsaid backing plate element ofsaid plano-
multiradius reflective element assembly by said actuator
simultaneously and similarly moves said plano reflective element
and said multiradius reflective element, said multiradius reflective
element having a rearwardfield of view with a principal axis, said
principal axis of said rearward field of view of said multiradius
elementbeing different from and angled with respect to said
principal axis of said rearward field of view of said plano
reflective element when said multiradius reflective element and
said plano reflective element are supported by said backing plate
element of said plano-multiradius reflective element assembly and
when said plano-multiradius reflective element assembly is
mounted in said exterior sideview mirror assembly on the
automobile, and said principal axis of said rearward field of view
of said plano reflective element being directed generally parallel
to the longitudinal axis of the automobile equipped with the
plano-multiradius reflective element assembly and wherein said
principal axis of said rearward field of view of said multiradius
reflective elementis directed generally at an angle downwardsto
the longitudinal axis of the automobile; and

said multiradius reflective element being

positioned at an outboard portion of said plano-multiradius
reflective element assembly when said exterior sideview mirror
assembly is mountedto the side of the automobile.
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Applicant respectfully urges that Van Nostrand or any other reference of

record does not disclose or suggest the claimed combination. For example, neither Van

Nostrand nor any other reference of record, alone orin combination, discloses or suggests,

for example, an exterior rearview mirror assembly whichincludes a planoreflective element

and a multiradius reflective elementof a plano-multiradius reflective element assembly

which are mounted adjacentin a side-by-side relationship but not superimposed with one

reflective elementon top the other reflective element and supported by a backing plate

element, with the backing plate element having an outboard portion, with the multiradius

reflective element located at the outboard portion and, further, with the backingplate element

mounted to an actuator. In addition, neither Van Nostrand nor any other reference ofrecord

discloses or suggests an exterior sideview mirror system includes a plano reflective element

and a multiradius reflective element, which are mountedin a side-by-side relationship noted

above, with the principal axis of the rearwardfield of view ofthe plano reflective element

being directed generally parallel to the longitudinal axis of an automobile equipped with the

plano-multiradius reflective element assembly anda principal axis of the rearward field of

view ofthe multiradius reflective element being directed generally in an angle downwardsto

the longitudinal axis of the automobile.

Applicant, therefore, respectfully urge that Claim 1 and its dependentclaims,

namely Claims 16-31, 33, and 35 are patentably distinguishable over Van Nostrand alone or

in combination with any other reference of record.
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CLAIM REJECTIONS UNDER 35 U.S.C. § 102 (a) and/or 103(a):

The Examinerrejects Claims 24-31 under 35 U.S.C. § 102(a) as being

anticipated or in the alternative under U.S.C. § 103(a) as being obvious over Van Nostrand

“294.

Claims 24-31 depend from amended Claim | and, therefore, incorporate the

same amendments as amended Claim 1. Therefore, for at least the reasons set forth in

reference to Claim 1, Claims 24-31 are patentably distinguishable over Van Nostrand alone

or in combination with any other reference ofrecord.

With respect to Claim 24, Claim 24 has been cancelled in light of the

amendments to Claim 21.

With respect to Claim 25, Claims 25 further calls for the downwardangle to

be in a range of about1° to about 10°. The Examinerstates that the assembly of Van

Nostrand is inherently capable of obtaining a selected range since the multiradius reflective

element of Van Nostrandis adjustable. However, if the Van Nostrand multiradius reflective

elementis adjusted to a downward angle, the principal axis of the flat reflective element

would no longer be parallel to the longitudinal axis of the vehicle. In contrast to the claimed

invention, the principal axis of the flat reflective element would also be angled downwardly.

Therefore, Applicant submits that Van Nostrand alone or in combination with any other

reference record does not disclose or suggest the claimed combination,

With respect to Claim 26, the Examiner is referred to the reasons setforth

above in reference to Claim 25.
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Therefore, Applicant respectfully urges that Claims 25-31 are also patentably

distinguishable over Van Nostrand alone or in combination with any other reference of

record.

The Examinerrejects Claims 19, 22, 24-32, 33, and 35 as being unpatentable

over Van Nostrand ‘294 in view of European Patent Document 0551802 to Jonsson.

Claims 19, 22, 24-33, and 35 are dependent upon amended Claim 1 and are,

therefore, similarly patentably distinguishable over Van Nostrandin view of Jonsson or any

other reference of record. As noted in reference to Claim 1, Van Nostrand alone or in

combination with any of the prior art does not disclose or suggest the claimed combination.

For example, Van Nostrand doesnot disclose or suggest an exterior rearview mirror

assembly which includes a plano reflective element and a multiradius reflective elementof a

plano-multiradius reflective element assembly which are mounted adjacent in a side-by-side

relationship but not superimposed with onereflective element on top the other reflective

element and supported by a backing plate element, with the backing plate element having an

outboard portion, with the multiradius reflective element located at the outboard portion and,

further, with the backing plate element mounted to an actuator.

Nor does Jonsson remedy the deficiencies of Van Nostrand. Like Van

Nostrand, Jonssonis directed to a spotter mirror which is superimposedly mounted onflat

reflective element (2)—anotin a side-by-side relationship, Furthermore, neither Jonsson nor

Van Nostrand discloses or suggests the further combination of the multiradius reflective

elementhaving a principal axis, which is directed downwardly with respect to the

longitudinal axis of the vehicle as called forin the claims, while the principal axis of the

plano reflective element is generally parallel to the longitudinal axis of a vehicle.
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Accordingly, at least for these reasons, Claims 19, 22, 24-32, 33, and 35 are

patentably distinguishable over Van Nostrand in view of Jonsson or any other reference of

record.

With respectto new claims, namely, Claims 84-90, Applicant

respectfully urges that neither Van Nostrand alone or in combination with any other

reference ofrecord discloses or suggests the combinations called for in Claims 84-90 either.

DRAWINGS:

The Examinerobjects to the drawingsas failing to illustrate the break-away

exterior sideview mirror assembly. Applicant has amended the specification, specifically on

page 17, with the paragraph starting with line 5, to clarify that the numeral 12 and/or 14

designates a sideview mirror, including for example a fixedly attached exterior sideview

mirror assembly, a break-away exterior sideview mirror assembly, and/or a power-fold

exterior sideview mirror assembly. Therefore, the feature is generally shown in the drawings.

Applicant respectfully requests reconsideration and withdrawal of objection to the drawings.
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 Accordingly, in view of the above amendments and remarks, Applicant ‘ae
Sy,
eyGe mane?”

respectfully requests reconsideration of the present application and a Notice of Allowance of

Claims 1, 16-31, 33, and 35 and, further, of Claims 2-15, 32, 34, 36-43, which are dependent

upon allowable generic claims,at least with respect to the species called for in those claims.

Should the Examiner have any questions or comments,he is invited to contact the

undersigned at (616) 975-5506,

Respectfully submitted,

NIALL R. LYNAM

By: Van Dyke, Gardner, Linn & Burkhart, LLP

Date: Jule 24 , 2001. GML
Catherine S. Collins

Registration No. 37 599
2851 Charlevoix Drive, S.E.
Suite 207

P.O, Box 888695

Grand Rapids, MI 49588-8695
(616) 975-5500
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PATENT

DONO1 P-793

APPENDIXTOSPECIFICATIONANDCLAIMS

1. (Amended)

An exterior sideview mirror system suitable for use [in] on an automobile,

said exterior sideview mirror system comprising:

an exterior sideview mirror assembly adapted for attachmentto a side of an

automobile;

said exterior sideview mirror assembly includinga reflective element having a

rearward field of view whenattached to [said] the side of the automobile;
said reflective element attached to an electrically-operated actuator and

movable by said actuator in order to position said rearward field of view in response to a
control;

wherein said reflective element comprises a plano-multiradius reflective

element assembly, said plano-multiradius reflective element assembly comprising a plano
reflective element having unit magnification and a separate multiradius reflective element
having a multiradius curvature, said plano reflective element having a rearward field of view
with a principal axis;

said plano reflective elementandsaid multiradius reflective elementof said
plano-multiradius reflective element assembly mounted adjacently in said plano-multiradius
reflective element assembly in a side-by-side relationship and not superimposed with one
reflective element on topofthe otherreflective element, and supported by [attached to] a
backing plate element, said backing plate element mounting to said actuator such that
movementof said backingplate elementof said plano-multiradius reflective element
assembly by said actuator simultaneously and similarly moves said planoreflective clement
and said multiradius reflective element, said multiradius reflective element having a rearward
field of view with a principal axis. said principal axis of said rearward field of view of said
multiradius element being different from and angled with respectto said principal axis of said
rearward field of view ofsaid plano reflective element whensaid multiradius reflective
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  of view of said multiradius reflective element-is directed generally-at an angle downwards to
the longitudinal axis of the automobile; and

| said multiradius reflective elementbeing positioned at an outboard portion of
said plano-multiradius reflectiveelement assembly whensaid exterior sideview mirror
assembly is mounted to-the side-of the automobile.

16. (Amended)

The exterior sideviewmirror system of Claim 1, wherein said planoreflective

elementis [attached to] supported bysaidbacking plate elementby at least one of an
adhesive attachment and a mechanical attachment.

17. (Amended)

The exteriorsideviewmirror system of Claim 1, wherein said multiradius
reflective elementis[attached to] supported bysaid backingplate element by at least one of

an adhesive attachment and amechanical attachment.

18. (Amended)
The exterior sideview mitror system of Claim 1, wherein said multiradius

reflective element is [attached to] supported by'said backing plate element at a location such
that, when said exterior mirror assembly is attached to a sideof an automobile, at least a
portion of said plano reflective elementis disposed closer to said side.of the automobile than
any portion of said multiradius reflective element.

Respectfully submitted,

NIALL R. LYNAM °
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By: Van Dyke,.Gardner, Linn & Burkhart,LLP

Catherine S$. Collins

Registration.No. 37 599
2851 Charlevoix Drive, S.E.-
Suite 207
P.O.Box 888695

Grand Rapids, MI'49588-8695
* (616) 975-5500
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 PATENT
DONO1 P-793

STATES PATENT AND TRADEMARK OFFICE

_ Examiner 1 R: Shafer
Applicant $2. Niall R: Lynam a
SetialNo. :,  °09/478;315 a
Filed : _January6; 2000 = =O
Group : "2872 -— &‘For : _-BXTERIORMIRRORPLANO-AUXILIARY Bs FA

REFLECTIVE ELEMENT ASSEMBLY co RE eeZe 9
Commissioner for Patents as
Washington, D.C. 20231 3oOo

Dear Sir:

_ CERTIFICATEOF MAIL 

I certify that-the attached returnpostcard, Response, and Claims.as Amended

form (in duplicate) are being deposited with the United'States Postal Service as first class

mail an envelope addressed to

Commissioner forPatents ~
Washington,D.C. 20231

 2001.

Catherine.S. Collins »
Van Dyke; Gardner,.Linn & Burkhart, LLP

P.O. Box 888695
Grand Rapids, MI 49588-8695
(616) 975-5500

CSC:Imse
Enclosures
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PATENT DONO1 P-793

UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant ' Niall R. Lynam Examiner : R. Shafer
Serial No, ; 09/478,315 Group é 2872
Filed " January 6, 2000 =
For ‘ EXTERIOR MIRROR PLANO-AUXILIARY 2

REFLECTIVE ELEMENT ASSEMBLY 35 . a
Commissioner for Patents Se oF
Washington, D.C. 20231 ne” Eee

ut eect ' TI
Dear Sir: 7ae

Transmitted herewith is an amendmentin the above identified application. Pe

The fee has been calculated as shown below:

CLAIMS AS AMENDED

Col. 1 Col. 2 Col. 3 Small

Highest No.
Previously
Paid For

First Presentation of Multiple Dependent Claims
 
| TOTAL ADDITIONAL FEE FOR THIS AMENDMENT

If the entry in Col. 1 is less than the entry in Col. 2, write "0" in Col. 3
ca

Eetd
If the "Highest No. Previously Paid For" IN THIS SPACEis less than 20, write "20" in this space.

If the "Highest No. Previously Paid For" IN THIS SPACEis less than 3, write "3" in this space.

The "Highest No. Previously Paid For" (Total or Independent) is the highest number found from the equivalent box in Col
1 of a prior amendment or the number ofclaims originally filed.

I.
y a verified statementpreviouslysubmitted or is enclosed.

2 * Noadditional Fee is required.
a, __.-—s-—s AA check in the amount of $____is attached,
4 x

Small entity status ofthis application 37 CFR 1,9 and 1.27 has been established b

Please charge the amount of $_{),0)and any additional fees or credit overpaymentto
Deposit Account No. 22-0190. A duplicate copy ofthis sheet is attached.

By: VAN DYKE, GARDNER, LINN & BURKHART, LLP

Date: Juli ZY, ZOU] = MEL SS
Catherine S. Collins

Registration No, 37 599
P.O, Box 888695

Grand Rapids, MI 49588-8695
(616) 975-5500

CSC:lmse
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Wassanaron Bc. zo2a1 
09/478,315° divgéyono  LYNAM

VAN DYKE GARDNER Taa
LEVOIX' DRIve seRT LLP ER,Fewrenwowsen2851 CHARLEVOLX: DRIVE SE ART UMFTOF ER, RPAPER NUMBER

SUITE SF 4 }2
BRAND RAPIDS MI ag546 DATE MAIER?

O8/07/01 -

Notice of Non-Compliant Amendment(37 CFR 1.121) ee
The amendmentfiled on LieHoi is considered non-compliant because ithas notbeen-siibmitted intheformat required tinder:37 CFR1.12], as don September 8, 2000 (see 65 Fed. Reg. 54603, Sept. 8, 2000, and

1238 O.G. 77, Sept. 19, 2000). ‘ we

1. The amendment does not include # clean version of the replacement paragraph(s)/section(s),
37 CFR 1. TZ1(bX1XKii). . nt

.

i

0 2. The amendment does not includeaeure version ofthereplacement paragraph(s)/section(¢).
37 CFR 1.12161 Xiii) ae

oO
LY

3. The amendment does not include aclean version ofthe amended claim(s). 37 CFR 1.121(c\1Xi)

Oo 4. The amendment does not inchide a marked-up version ofthe amendedclaim(s). 37 CFR 1.121(¢)(1Xii)

oO 5. Other ee

(1~~PRELIMINARY AMENDMENT:Unlessapplicant re-submits the preliminary amendment in compliance
with revised 37 CFR1.121 within ONEMONTH‘ofthe mail dateofthis leiter, examination on the merits
may commence without entryofthe originallyproposed preliminary amendment. This notice is not an.
action under 35 U.S.C. 132, and thisONE MONTH time limit isnot extendable.

i AMENDMENT AFTER NON-FINAL ACTION:Since the above mentioned reply appears to be bona
fide, applicant is given.a TIME PERIOD of ONE (1) MONTH or THIRTY (30) DAYS from the mailing
date ofthis notice, whichever is longer, within which to supply the omission or correction in order to
avoid abandonment. EXTENSIONS OF THIS TIME PERIOD MAYBE GRANTED UNDER 37 CFR.
1.136{2).

For your convenience, attached to this correspondence is a copy ofan informational Hyer
(MPEP Bookmark Bulletin on “Simplified AmendmentPractice”).

;MiSrAaCtullon
Legal Instruments Examiner
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IN THE USHIED STATES PATENT AND TRADEMARKIOBRIGE)9 CENTER 2809

 
Examiner : R. Shafer

Applicant : Niall R. Lynam
Serial No. : 09/478,315
Filed ‘ January 6, 2000
Group : 2872
For : EXTERIOR MIRROR PLANO-AUXILIARY

REFLECTIVE ELEMENT ASSEMBLY

Commissioner for Patents

Washington, D.C. 2023)

Dear Sir:

CORRECTED RESPONSE 
In response to the Office konmailed April 24, 2001, having a three month

period of response ending July 24, 2001, andipersonal interview with Dr, Niall R. Lynam,
Senior Vice President and Chief Technical Officer of Donnelly Corp and the undersigned
Applicant wishes to amendhis application as follows:

IN THE SPECIFICATION: 

On page17, lines 5-16, please replace with the following new paragraph:

Backingplate element65 of plano-multiradius reflective clement assembly 30

is optionally equipped on its rearmost surface with attachment member 64 to facilitate

attachmentto the reflector-positioning actuator of the exterior sideview mirror assembly that

plano-multiradius reflective element assembly 30 is mounted to. Attachment of plano-

multiradius reflective element assembly 30 to the actuator can be by mechanical attachment

such as byatab, clip or fastener, or may be by adhesive attachment such as by a silicone

adhesive, a urethane adhesive or a similar adhesive material such as a tape coated on both

surfaces with a pressure sensitive adhesive to form a “double-sticky”tape. Exterior sideview
wh

mirror assembly 12 and/or 14, on whose mirror reflector-positioning actuator the plano- | %
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\ multiradius reflective element assembly is mounted, can be a fixedly attached exterior

\ Y sideview mirror assembly, a break-away exterior sideview mirror assembly and a powerfold
| exterior sideview mirror assembly, as known in the automotive mirrorart.

 
 
 

 

 
 

IN THE CLAIMS:

Please cancel Claims 23 and 24, Please amend Claims 1, 16, 17, and 18 as

follows:

1. (Amefided)

An exterior sideview mirror system suitable for use on an automobile, said

exterior sideview mirror system comprising:

an exterior sideview mirror

automobile; /é
said exterior sideview mirror assembly including a reflective element having a

sembly adapted for attachmentto a side of an

rearward field ofview when attached to the side of the automobile;f

said reflective element attached to an electrically-operated actuator and
movable by said actuator in ordet to position said rearward field ofview in response to a

control; i
/

wherein said2pases element comprises a plano-multiradius reflective

 
 

 

element assembly, said lano-multiradius reflective element assembly comprising a plana

having a multiradi ature, said planoreflective element having a rearwardfield ofview

||

| reflective element avingunit magnification and a separate multiradius reflective element

| with a principal axis; j
said plano reflective element and said multiradius reflective elementof said

plano-multiradius reflective element assembly mounted adjacently in said plano-multiradius
! reflective element assembly in a side-by-side relationship and not superimposed with one

| reflective clement/on top of the other reflective element, and supported by a backing plate
| element, said backing plate element mountingto said actuator such that movementof said

backing plate ¢lément.of said plano-multiradius reflective element assembly by said actuator ooiy
i

| simultaneously andsimilarly movessaid planoreflective element andsaid multiradius ny
| | 4
j -
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flective element, said multiradius reflective element having a ard field of view with a

principalaxis, said principal axis of said rearward field of view of said multiradius element
being different from and angled with respect to said princip axis of said rearward field of
view ofsaid plano reflective clement when said multiradi reflective element and said plano

reflective element are supported by said backing plateese of said plano-multiradius
reflective element assembly and when said plano-miltiradius reflective element assembly is
mounted in said exterior sideview mirror assembly on the automobile, and said principal axis
of said rearward field of view of said plano reflective element being directed generally

parallel to the longitudinal axis of the martobile equipped with the plano-multiradius
reflective element assembly and whiereinsaidprincipal axis of said rearward field of view of
said multiradius reflective elementisdirected generally at an angle downwards to the

longitudinal axis of the automobil ; and
said multiradius‘eflective element being positioned at an outboard portion of

said plano-multiradius refl dve element assembly whensaid exterior sideview mirrorassembly is mounted to yo of the automobile.
16. (Amended)

The exterior sideview mirror system of Claim 1, wherein said plano reflective

elementis supported by said backing plate element by at least one of an adhesive attachment
and,.a mechanical attachment.

| 17. (Amended)
The exterior sideview mirror system of Claim 1, wherein said multiradius

reflective element is supported by said backing plate element byat least one of an adhesive
attachment and a mechanical attachment.

18. (Amended)

The exterior sideview mirror system of Claim 1, wherein said multiradius

reflective elementis supported by said backing plate element at a location such that, when

said exterior mirror assemblyis attached to a side of an automobile,at least a portion of said

planoreflective elementis disposedcloser to said side ofthe automobile than any portion of
said multiradius reflective element.
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Please enter the following new claims:  

 
  
 

 

 
 
 
 

An automobile ext

an exterior sideview mirror assembly adapted for attachmentto a side of an

|automobileCi said exterior sideview mirror assembly including a plano-auxiliary reflective0° element assembly having a ard field of view when attached to the side of the
automobile;

an electrically/operated actuator adapted for adjusting the rearward field of
x view ofsaid plano-auxiliary/reflective element assembly in responseto a control;

wherein said plano-auxiliary reflective element assembly comprises a plano

; reflective element having anit magnification and a separate auxiliary reflective element
having a curvature, said Jano reflective element and said auxiliary reflective clement

mounted adjacently in said plano-auxiliary reflective element assembly in a side-by-side
relationship and not superimposed with one reflective element on top of the other reflective
element, said auxiliary reflective element having a rearward field of view with a principal

axis, said principal axis of said rearward field of view ofsaid auxiliary element being

 

 

different from and gled with respect to said principal axis of said rearward field of view of
 
 

said plano reflective element when said exterior sideview mirror assembly is mounted to the
side of the autom ile dsaidprincipal axis of said rearwardfield ofview ofsaid plano
reflective element being directed generally parallel to the longitudinal axis of the automobile
equipped with theplano-auxiliary reflective element assembly and wherein said principal axis
of said rearward field of view ofsaid auxiliary reflective element is directed generally at an
angle downwards to the longitudinal axis of the automobile; and

said auxiliary reflective element being positioned at an outboard portion of
said plano-auxiliary reflective element assembly when said exterior sideview mirror assembly
ig mountedto the side of the automobile.
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 wherein said auxiliary reflective ele is Joéated at an upper outboard portion ofsaid

plano-auxiliary reflective element

86. (New)

\ The automobile exterior sideview mirror system according to Claim 84,

Ay wherein said curvature ofsaid auxiliary reflective elemeft comprises a convex curvature,
87. (New)

The automobile exterior sideview mirjor system according to Claim 84,

wherein said curvature ofsaid auxiliary reflective element comprises a multiradius curvature.

88. (Ne

The automobile exterior sideview mnirror system according to Claim 84,

wherein said principal axis of said rearward field ofview ofsaid auxiliary reflective element

is angled downwardly in a range from abowi o ybout 10°.

The automobile exterior sidey firror system according to Claim 84,

| wherein said plano reflective clement and said guxiliary reflective element are supported on a
| backingplate.

90. (New)

The automobile exterior sideview mirror system according to Claim 84,

wherein at least one ofsaid plano refléctive element and said auxiliary reflective element

comprises an electro-optic reflectiv¢ element. 
REMARKS

Applicants acknowledge the Examiner’s review ofthe specification, claims,

and drawings. In light of the above amendments and following remarks, Applicants

respectfully request reconsideration of the present application, The amendments presented
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herein are fully supported by the application as originally filed. No new matter has been

entered.

STATUS OF THE CLAIMS:

Claims 1-22, 25-83 are pending in the application. Claims 2-15, 32, 34, and

36-83 have been withdrawn from consideration as being drawn to a non-elected species.

Claims 23 and 24 have been cancelled by this amendment.

CLAIM REJECTIONS UNDEDER35 U.S.C. § 112, SECOND PARAGRAPH:

The Examiner rejects Claims 1, 16-31, 33, and 35 under 35 U.S.C. § 112,

second paragraph, as being indefinite. Specifically, the Examiner states that “the use of the

language “in an automobile”is vague, indefinite and/or confusing.” In response, Applicant

has amended Claim 1 to call for “an exterior side mirror system suitable for use on an

automobile”. Accordingly, Applicant respectfully requests reconsideration and withdrawal of

the 35 U.S.C. § 112, second paragraph,rejection.

CLAIMREJECTIONSUNDER35U.S.C.§102:

The Examinerrejects Claims 1, 16-18, 20, 21, and 23 under 35 U.S.C.§

102(a) as being anticipated by U.S. Patent No. 4,678,294 to Van Nostrand. Applicant has

amended Claim 1 to clarify Applicant’s invention, which calls for:

An exterior sideview miiror system suitable for
use on an automobile, said exterior sideview mirror system
comprising:

an exterior sideview mirror assembly adapted for
attachmentto a side of an automobile;

said exterior sideview mirror assembly including a
reflective clement having a rearward field ofview whenattached
to the side of the automobile;

said reflective element attached to an electrically- a
operated actuator and movable bysaid actuatorin order to position v4
said rearward field of view in responseto a control;
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wherein said reflective element comprises a plano-
multiradius reflective element assembly, said plano-multiradius
reflective element assembly comprising a plano reflective element
having unit magnification and a separate multiradius reflective
element having a multiradius curvature, said plano reflective
element having a rearward field of view with a principal axis;

said plano reflective element and said multiradius
reflective element of said plano-multiradius reflective element
assembly mounted adjacently in said plano-multiradius reflective
element assembly in a side-by-side relationship and not

superimposedwithonereflectiveelementontopoftheother
reflective element, and supported by a backing plate element, said
backing plate element mountingto said actuator such that
movement ofsaid backing plate element of said plano-multiradius
reflective element assembly by said actuator simultaneously and
similarly moves said plano reflective element and said multiradius
reflective element, said multiradius reflective element having a
rearward field of view with a principal axis, said principal axis of
said rearward field of view of said multiradius element being
different from and angled with respect to said principal axis of
said rearward field of view ofsaid plano reflective element when
said multiradius reflective element and said plano reflective
element are supported by said backing plate element of said plano-
multiradius reflective element assembly and when said plano-
multiradius reflective element assembly is mounted in said
exterior sideview mirror assembly on the automobile, and said
principal axis ofsaid rearward field of view of said plano
reflective element being directed generally parallel to the
longitudinal axis of the automobile equipped with the plano-
multiradius reflective element assembly and wherein said principal
axis of said rearward field of view ofsaid multiradius reflective
elementis directed generally at an angle downwards to the
longitudinal axis of the automobile; and

said multiradius reflective element being positioned
at an outboard portion of said plano-multiradius reflective element
assembly when said exterior sideview mirror assembly is mounted
to the side of the automobile.

Applicant respectfully urges that Van Nostrand or any other reference of

record does not disclose or suggest the claimed combination. For example, neither Van ( %,

Nostrand norany other reference of record, alone or in combination, discloses or suggests, for

example, an exterior rearview mirror assembly whichincludes a planoreflective element and
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a multiradius reflective element of a plano-multiradius reflective element assembly which are

mounted adjacent in a side-by-side relationship but not superimposed with onereflective

element on top the other reflective element and supported by a backing plate element, with

the backing plate element having an outboard portion, with the multiradius reflective element

located at the outboard portion and, further, with the backing plate element mounted to an

actuator. In addition, neither Van Nostrand nor any other reference of record discloses or

suggests an exterior sideview mirror system includes a plano reflective element and a

multiradius reflective element, which are mounted in a side-by-side relationship noted above,

with the principal axis of the rearward field of view of the plano reflective element being

directed generally parallel to the longitudinal axis of an automobile equipped with the plano-

multiradius reflective element assembly and a principal axis of the rearward field of view of

the multiradius reflective element being directed generally in an angle downwards to the

longitudinal axis of the automobile.

Applicant, therefore, respectfully urge that Claim 1 and its dependentclaims,

namely Claims 16-31, 33, and 35 are patentably distinguishable over Van Nostrand alone or

in combination with any other reference of record.

CLAIM REJECTIONS UNDER35 U.S.C. § 102 (a) and/or 103(a):

The Examiner rejects Claims 24-31 under 35 U.S.C, § 102(a) as being

anticipated or in the alternative under U.S.C. § 103(a) as being obvious over Van Nostrand

“294.

Claims 24-31 depend from amended Claim 1 and,therefore, incorporate the , |

same amendments as amended Claim 1. Therefore, for at least the reasons set forth in 9 |
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reference to Claim 1, Claims 24-31 are patentably distinguishable over Van Nostrand alone

or in combination with any other reference ofrecord.

With respect to Claim 24, Claim 24 has been cancelled in light of the

amendments to Claim 21.

With respect to Claim 25, Claims 25 further calls for the downward angle to

be in a range of aboutI° to about 10°. The Examinerstates that the assembly ofVan

Nostrand is inherently capable ofobtaining a selected range since the multiradius reflective

element of Van Nostrandis adjustable. However, if the Van Nostrand multiradius reflective

elementis adjusted to a downward angle,the principal axis ofthe flat reflective element

would no longer be parallel to the longitudinal axis of the vehicle. In conirast to the claimed

invention, the principal axis ofthe flat reflective element would also be angled downwardly.

Therefore, Applicant submits that Van Nostrand alone or in combination with any other

reference record does notdisclose or suggest the claimed combination.

With respect to Claim 26, the Examineris referred to the reasonsset forth

abovein reference to Claim 25.

Therefore, Applicant respectfully urges that Claims 25-31 are also patentably

distinguishable over Van Nostrand aloneor in combination with any other reference of

record.

The Examiner rejects Claims 19, 22, 24-32, 33, and 35 as being unpatentable

over Van Nostrand ‘294 in view of European Patent Document 0551802 to Jonsson. /a

Claims 19, 22, 24-33, and 35 are dependent upon amended Claim 1 andare, ‘ \ =~,
\ i

therefore, similarly patentably distinguishable over Van Nostrand in view of Jonsson or any Me
other reference ofrecord. As noted in reference to Claim 1, Van Nostrand alone or in
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Applicant : Niall R. Lynam
Serial No. : 09/478,315
Page ; 10

combination with any ofthe prior art does not disclose or suggest the claimed combination.

For example, Van Nostrand does not disclose or suggest an exterior rearview mirror assembly

which includesa planoreflective element and a multiradius reflective element ofa plano-

sionkstnadii reflective element assembly which are mounted adjacent in a side-by-side
relationship but not superimposed with onereflective element on top the other reflective

element and supported by a backing plate element, with the backing plate element having an

outboard portion, with the multiradius reflective element located at the outboard portion and,

further, with the backing plate element mountedto an actuator.

Nor does Jonsson remedy the deficiencies ofVan Nostrand. Like Van

Nostrand, Jonsson is directed to a spotter mirror which is superimposedly mounted onflat

reflective element (2)}—notin a side-by-side relationship. Furthermore, neither Jonsson nor

Van Nostrand discloses or suggests the farther combination of the multiradius reflective

element havingaprincipal axis, which is directed downwardly with respect to the

longitudinal axis of the vehicle as called for in the claims, while the principal axis of the

plano reflective elementis generally parallel to the longitudinal axis ofa vehicle.

Accordingly, at least for these reasons, Claims 19, 22, 24-32, 33, and 35 are

patentably distinguishable over Van Nostrand in view ofJonsson or any other reference of

record,

With respect to new claims, namely, Claims 84-90, Applicant respectfully

urges that neither Van Nostrand aloneor in combination with any other reference ofrecord

discloses or suggests the combinations called for in Claims 84-90either.
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DRAWINGS: |

The Examiner objects to the drawingsasfailing to illustrate the break-away

exterior sideview mirror assembly.- Applicant has amendedthespecification, specificallyon

page 17, with the paragraph starting with line 5,to clarify thatthe numeral 12 and/or 14

designates a sideview mirror, including for example a fixedly attached exterior sideview

mirror assembly,abreak-away exterior:sideview mirror assembly, and/or'a power-fold

exterior sideview mirror assembly. Therefore, the feature is generally shown in the drawings.

Applicant respectfully requests reconsideration and withdrawal ofobjection to the drawings.

Accordingly, in viewof the above amendments and remarks, Applicant

respectfully requests reconsideration of the present application and aNotice of Allowance of

Claims 1, 16-31, 33, and35 and, further, of Claims 2-15, 32, 34, 36-43, which are dependent

upon allowable generic claims, at least with respectto the species called for in those claims.

Should the Examiner have any questions or comments,he is invited to contact the

undersigned at (616) 975-5506.

Date: Ay gue? 30___, 2001.

CSC:lmsce

Respectfully submitted,

NIALL R. LYNAM

By: Van Dyke, Gardner, Linn & Burkhart, LLP

CatherineS. od)
Registration No. 37 599
2851 Charlevoix Drive, S.E.
Suite 207 }
P.O. Box 888695 _ (
GrandRapids, MI.49588-8695 \
(616) 975-5500 7 ; 1 VV

SSS
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D®ALLTOWHOMTHESE; PRESENDS, SHALL, COME);

UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office

November29, 2017

THIS IS TO CERTIFY THAT ANNEXEDIS A TRUE COPY FROM THE

RECORDS OF THIS OFFICE OF THE FILE WRAPPER AND CONTENTS
OF:

APPLICATION NUMBER: 09/478,315

FILING DATE: January 06, 2000

PATENT NUMBER: 6,522,451

ISSUE DATE: February 18, 2003

By Authority of the

Under Secretary of Commerce for Intellectual Property
and Directorof the United
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Applicant : Niall R. Lynam RECEIVED
SerialNo. 09/478,315 :
Page , 12 SEP -7 200)

TECHNOLOGY CENTER 2800PATENT
DONO1 P-793

APPENDIX TO SPECIFICATION AND CLAIMS

On page 17, lines 5-16, please replace with the following new paragraph:

Backing plate element 65 of plano-multiradius reflective element assembly 30
is optionally equipped on its rearmost surface with attachment sotenbet 64 tofacilitate

attachmentto the reflector-positioning actuator of the exterior sideview mirror assembly that

plano-multiradius reflectiveelement assembly 30 is mounted to, Attachmentofplano-

multiradiusreflective element assembly 30 to the actuator can be by mechanical attachment

such as by a tab,clip or fastener, or may be by adhesive attachment such as byasilicone

adhesive, a urethane adhesive bebin adhesive material such as a tape coated on both
surfaces with a pressure sensitive adhesive to form a “double-sticky” tape. [The exterior]

*

Exterior sideview mirror assembly 12 and/or 14, on whose mirror reflector-positioning  

actuator the plano-multiradiusreflective element assembly is mounted, can be a fixedly

_ attached exterior sideview mirror assembly, a break-away exterior sideview mirror assembly ~

and a powerfold exterior sideview mirror assembly, as known in the automotive mirrorart,

a

PS : 1, (Amended)
An exterior sideview mirror system suitable for use [in] on an automobile,

said exterior sideviewmirror system comprising:

anexterior sideview mirror assembly adapted for attachmenttoasideofan
automobile;

said exterior sideview muror assembly includinga reflective element having a \
rearward field of view whenattached to [said] the side of the automobile; )
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Applicant : Niall R.Lynam
Serial No. : 09/478,315
Page : 13 tee

said reflectiveelement.attachedto,an electrically-operated actuntdiiand
movable by said actuator inorderto:position said rearward fieldof view in response toa
control;

wherein said reflective element comprises a plano-multiradius reflective
element assembly, said-plano-multiradius reflective element assembly comprising:a’plano

reflective elementhavingunit magnification and a separatemultiradius reflective element

having a multiradius curvature, said‘plano reflective-element havin rearwardfield of view 

__with a_principal axis;

said plano reflective element-and said:multiradius reflective elementofsaid

plano-multiradius reflective elementnesmountedagacently in said.spapecmiieac
 

 reflective elementoon-top of thieotherrefléctive: slenient and su ortedb [attachedto] a
_ backing plate element, said backing:plateelement mouniting:to said actuator such that

* movement ofsaid backingplate: element of‘saidplano-multiradius teflective element
assemblyby said actuator simultaneously ;andsimilarly moves’saidplanoreflective element
and'said multiradius reflective:element,said. miultiradius reflective elementhaving.a rearward

 
the longitudinalaxis of theautomobile: and
 said multiradiusreflective element being:positioned at an outboard portion of

 said plano-multiradius reflectiveelement assembly when said exterior sideview mirror

assembly ismounted to the-side of the.automobile.

PM
el
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Applicant: “Niall R: Lynam
.. Serial'No.—: -09/478,315 © ,

7~Page" :. «14

Theexterior sideviewmirror system.ofClaim 15 wherein saidplanoreflective
élementiis [attachedto]. supported bysaidbacking'plate élement by at least:oneofan adhesive
attachment:anda mechanical:attackiment.

‘17. (Amended)- :

Theexterior sideview.mirror system ofClaim 1, wherein said multiradius
reflective elementis [attachedto}. supported bysaid backing:‘plate element by at least one of
ann adhesive attachment anda mechanical attachmierit.

18. (Amended)

The exterior sideview-mirror system of Claim-1, wherein said multiradius
reflective elementis [attachedto}/supported by said‘backingplate elementat alocation'such
that, when said’exterior mirror assembly is ‘attached to a side-ofan‘automobile; at least a
portionofsaid plano reflective‘element is disposed closer to said-side of the automobile than

any portion ofsaid multiradjusreflective element.
Respectfilly-‘submitted,

By: VanDyke,Gardner, Linn&Burkhart, LLP

 Date: afitet 3O 52001. Catherine$: Collins 1 ee
Registration No. 37599
2851 Charlevoix:‘Drive, SE.
Suite 207 _ .

P.O,Box: 888695

GrandRapids, MI 49588-8695

(616)975-5500
CSC:lmse
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RECEE3 

Sip: SEP -71 gilIN THEUNITED STATES PATENT AND.TRADEMARK OFFIC |
toey CENFER 2800

Examiner R: Shafer §

Applicant : Niall R. Lynam
Serial No. x 09/478,315 -
Filed : January 6, 2000
Group : 2872
For ' EXTERIOR:MIRROR PLANO-AUXILIARY

REFLECTIVE ELEMENT ASSEMBLY

Commissioner for Patents
Washington, D.C. 20231

Dear Sir:

RESPONSE TO.NOTICE OF NON-COMPLIANT AMENDMENT
37 CFR 1.21

Responsiveto'the Notice of Non-CompliantAmendment (37 CFR 1.121)
mailed August 7,2001, havinga one-month period-of responseending September7, 2001,

Applicants submit herewith the enclosedrequired Corrected Response-with a-clean version of

the replacement paragraph(s)/section(s).

. Respectfully submitted,
NIALL R. LYNAM

By: Van-Dyke, Gardner, Linn & Burkhart, LLP

Arg vor 30, 2] LZ
Date CatherineS, Collins

Registration No. 37 599°
P.O. Box888695

2851 Charlevoix Drive, S.E.
Grand Rapids, MI 49588-8695
(616) 975-5500

CSC:Imsc  
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THE UNITED STATES PATENT AND TRADEMARK:gic7 200) o

NOLO Ys
Examiner : _ R. Shafer OGY ce,NTER 2809
Applicant =: Niall R. Lynam i
Serial No. : 09/478,315
Filed : January 6,.2000
Group : 2872
For : EXTERIOR MIRRORPLANO:-AUXILIARY

REFLECTIVE ELEMENT.ASSEMBLY

Commissionerfor Patents
Washington, D.C. 2023] ao

- DearSif”

CERTIFICATE OFMAIL-
_ l certifythatthe:attached return postcard,Respohise to Notice ofNon-

Compliant Amendment, and Corrected Response are béing:deposited.with the United.States
~ Postal Service as first class mail-an envelopeaddressed to:

Commissioner: forPatents
Washington, D.C. 20231 |

on August Ww) 2001.

 
Catherine S.“Collis;
Van Dyke; Gardner, Linn&:Burkhart;“LLP
P.O.Box 888695
Grand‘Rapids; MI 49588-8695
(616) 975-5500°

CSC:lmse

Enclosures
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UN-28-082 89:13 FROM: VANDYKE-GARONER-LINN-BURK ID: 61697555065 PAGE iva

a + on ft fe
PROPOSED NLY

DON R

VIAFACSIMILENO.(703)308-7724

PATENT
DONOI P-793

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Examiner ; R. Shafer

Applicant ; Niall R. Lynam
Serial No. : 09/478,315
Filed : January 6, 2000
Grou : 2872 E
For: - : EXTERIOR MIRROR PLANO-AUXILIARY ,
: REFLECTIVE ELEMENT ASSEMBLY

issioner for Patents

gton, D.C. 20231

CATE MISSION

[certify that the following paperssrebetfaceimile transmitted to the Patent
and Trademark Office on the date shavebelow: :

“3 “Corrected Proposed Amendment
YOU SHOULD RECEIVE A TOTAL OF 3 PAGES

INCLUDING THIS TRANSMITTAL.

Dated:fine2o2001.
LynettdM.S. Clark

Van Dyke, Gardner, Linn & Burkhart, LLP
P.O. Box 888695

Grand Rapids, MI 49588-8695
(616) 975-5500

CSC:Imse
Enclosures

FAX Copy RECEIVED
JUN 2 0 2001

2 TECHNOLOGY CENTER 2801
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N-20-01 88.13 FROM: VANDYKE-CARDNER-LINN-BURK ID: GISS7656506 PACE 2/3

PKOPOSED RESPONSE ONLY
DO R

VIA FACSIMILE NO.(703) 308-7724
PATENT

DONO1 P-793

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Examiner R. Shafer

Applicant : Niall R. Lynam
SerialNo. =: 09/478,315
Filed 5 January 6, 2000
Group 5 2872
For 3 EXTERIOR MIRROR PLANO-AUXILIARY

REFLECTIVE ELEMENT ASSEMBLY

Commissioner for Patents

Washington, D.C. 2023]

Dear Sir.

CORRECTED
PROPOSEDRESPONSE

In response to the Office Action mailed April 24. 2001, having a three month

period of response ending July 24, 2001, Applicant wishes to amend his application as

follows:

INTHECLAIMS: .

Please cancel Claims 23 and 24. Please amend Claim 1 as follows:

\ 1, (Amended)
An exterior sideview mirror system suitable for use in an automobile, said

exterior sideview mirror system comprising:

an exterior sideview mirror assembly adapted for attachmentto a side of an

automobile;

said exterior sideview mirror assembly including a reflective element having a

rearward field of view when attached to said side of the automobile;

said reflective elementattached to an actuator and movable by said actuator in

order to position said rearward field of view in response to a control;
' wherein said reflective element comprises a plano-multiradius reflective

element assembly, said plano-multiradius reflective element assembly comprising a plano

reflective element having unit magnification and a separate multiradius reflective element

having a multiradius curvature,saidplanoreflectiveelementhavingarearwardfieldofview
withaprincipalaxis; and
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JUN-28-01 05:13 FROM: VANDYKE-CARDNER-LINN-BURK JD: 6168755505 PAGEma

applicant =: Niall &. Lynam
Serial No. =: 09/478,315 ig
Page = 2 =

said planoreflective element and said multiradiusreflective clement of said

plano-multiradinsreflective element assemblymountedadjacentlyinsaidassemblyand
supportedby:[attached to] a backing plate element, said backing plate element mounting to
said actuator such that movementofsaid backing plate element of said plano-multiradius

reflective element assembly by said actuator simultaneously and similarly moves said plano

reflective element and said multiradius reflectiveFeaEEASE

 
utomobile: and said principal axis ofsaid fiel i aid Gy}

 
The Proposed Amendmentis submitted in preparation for the upcoming

interview on June 21. 2001,with Examiner Shafer.

Respectfully submitted,

NIALL R. LYNAM

By: Van Dyke, Gardner, Linn & Burkhart, LLP

Date: 2001. 
Catherine S. Collins

Registration No. 37 599
285] Charlevoix Drive, S.E.
Suite 207
P.O. Box 888695
Grand Rapids, MI 49588-8695
(616) 975-5500

CSC:lmsc

FAX COPY RECEIVED
JUN 20 2001

FEGMMIOLUGY ENTER 2utk

3/73
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JUN-18-@1 16:38 FROM:- VANDYKE-CGARDNER-LINN-BURK I0:816975650S > PAGE™~

= op

PROPOSED RESPONSE ONLY
DO NOT ENTER

VIAF. ‘O. (703) 308-

PATENT
DONO] P-793

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Examiner : R. Shafer

Applicant =: Niall R. Lynam
SerialNo. =: 09/478,315
Filed : January 6, 2000
Group : 2872
For ' : EXTERIOR MIRROR PLANO-AUXILIARY

REFLECTIVE ELEMENT ASSEMBLY

Commussioner for Patents

Washington, D.C. 20231

” Dear Sir.

CERTIFICATEOFFACSIMILETRANSMISSION

I certify that the following papers are being facsimile transmitted to the Patent

and Trademark Office on the date shown below:

Proposed Amendment
YOU SHOULD RECEIVE ATOTAL OF 3_PAGES

FAY COPY RECEIVED

 

INCLUDING THIS TRANSMITTAL.
JUN 19 200i

TECHNOLOGY CENTER 28"
pated:lhe(4,2001.

’ Catherine S. Collins

Van Dyke, Gardner, Linn & Burkhart, LLP
P.O. Box 888695

Grand Rapids, MI 49588-8695
(616) 975-5500

CSC;Imse
Enclosures

iva
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JUN-15-@81 15:36 FROM: VANDYKE-CARDNER-LINN-BURK ID Gi6s755505 PAGE 2/3~

PROPOSED RESPONSE ONLY

DONOTENTER “*

FACSIMILENO.(703) 308-7724

PATENT
DONO1 P-793

IN THE UNTTED STATES PATENT AND TRADEMARK OFFICE

Examiner R. Shafer

Applicant =: Niall R. Lynam
Serial No. : 09/478,315
Filed ; January 6, 2000
Group 5 2872
For : EXTERIOR MIRROR PLANO-AUXILIARY

REFLECTIVE ELEMENT ASSEMBLY

Commissioner for Patents

Washington, D.C. 20231

Dear Sir:

PROPOSEDRESPONSE

In response to the Office Action mailed April 24, 2001, having a three month

period of response ending July 24, 2001, Applicant wishes to amendhis application as

follows:

INTHECLAIMS: “

Please cancel Claims 23 and 2A. Please amend Claim 1 as follows:‘.

1. (Amended)

An exterior sideview mirror system suitable for use in an automobile, said

exterior sideview mirror system comprising:

an exterior sideview mirror assembly adapted for attachment toaside ofan
automobile;

said exterior sideview mirror assembly including a reflective element having a

rieryrardifiala of view when attached to said side of the automobile;
_said reflective elementattached to an actuator and movable by said actuator in

order to position said rearward field of view in response to a contol;
" wherein said reflective element comprises a plano-multiradius reflective

element assembly, said plano-multiradius reflective element assembly comprising a plano

reflective element having unit magnification and a separate multiradius reflective clement

having a multiradius curv id reflective element havingare: field of view
with a principal axis; and

FAX COPY RECEIVED

JUN. 1-9 2001
reCHNOLOSY ChATEE oti
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JUN-19-@81 15:38 FROM) VANDYKE-GARDNER-LINN-BURK 1D:+ 6169755585 PAGE afd

Applicant ; Niall «x. Lynam
SerialNo. =: 09/478,315
Page : 2 a oe

said planoreflective element and said multiradius reflective element of said

plano-multiradius reflective element assembly attached to a backing plate element, said

backing plate element mounting to said actuator such that movementof said backing plate

elementofsaid plano-multiradius reflective clement assembly by said actuator
simultaneously and similarly moves said plano reflective element and said multiradius

reflective clement, said multiradius reflective element having a rearward field ofview with a
said multi adius element 
 

jew id plano reflective e| tw; id multiradius reflective element and said
lective el tare attached id i ate element of said plano-multiradius

 
" The Proposed Amendmentis submitted in preparation for the upcoming

interview on June 21, 2001, with Examiner Shafer.
Respectfully submitted,

NIALL R. LYNAM.

By: Van Dyke, Gardner, Linn & Burkhart, LLP

Date: 2001.  

Catherine S, Collins

Registration No, 37 599
2851 Charlevoix Drive, S.E.
Suite 207
P.O, Box 883695

Grand Rapids, MI 49588-8695
(616) 975-5500

CSC:lmse

FAX COPY RECEIVED

JUN 19 200)
TECHNOLOGYCENTER 2801

SMR USA
Exhibit 1029

Page 484



SMR USA 
Exhibit 1029 

Page 485

Unrep States Parent AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCEUnited States Potent and Trademark Office

} Address: COMMISSIONER OF PATENTS AND TRADEMARKSWashington, D.G. 20291
wwwMio,gee

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO.

 
09/478,315 01/06/2000 NIALL R. LYNAM DONO! =P-793 1526
28101 7590 [yo0s2001

VAN DYKE, GARDNER, LINN AND BURKHART,LLP
2851 CHARLEVOIX DRIVE,S.E,
P.O, BOX 888695 SHAFER, RICKY D
GRAND RAPIDS, MI 49588-8695

ar
2872 a

/ &DATE MAILED; [2/05/2001

ee
Pe

Please find below and/or attached an Office communication concernifig this application or proceeding.—-

FTO-90C (Rev, 07-01)
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2 Application No.

04/4165 )S Office Action Summary Exartiner = Group Art Unit
20 Mavi

—The MAILING DATE of this communication appears on the coversheet beneath the correspondence address—

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE SOUTHS_MONTH(S) FROM THE MAILING DATE
OF THIS COMMUNICATION.

~ Extensions of time may beavailable under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS
from the mailing date of this communication, .

~ the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
~ IfNO period for reply is specified above, such period shall, by default, axpire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, causa the application to become ABANDONED (35 U.S.C. § 133).
~ Any reply received by the Office later than three months after the mailing date of this communication, even if timely, may reduce any eamed patent

term adjustment. See 37 CFA 1.704{b).
Status

2xResponsive to communication(s) filed on oO .
xThis action is FINAL.
O Sincethis application is in condition for allowance except for formal matters, prosecution as to the merits Is closed in

accordance with the practice under Ex parte Quayle, 1935 C.D. 1 1; 453 O.G, 213,

Disposition of Claims

SX Ctaim(s)EIERASRSegis/are pending in the application.
Of the above claims)_2-15,32)3'+7AmoSG-FO__icvare withdrawn from consideration.

07Claire)ghar attowedd,

JClaim(s) 6-22, “213 rp is/are rejected.
acect te,

 
 

1 Claim(s) are subject to restriction or election
Application P requirement

Ci The proposed drawing correction,filedon... is ©) approved 1 disapproved.

O The drawing(s) filed on=__si/are objected to by the Examiner

0) The specification is objected to by the Examiner.

1 The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. § 119 (a}4d)

D Acknowledgement is madeof a claim for foreign priority under 35 U.S.C. § 119 (aH).
0 AllO Some" C Noneofthe:

0 Certified copies of the priority documents have been received,

0 Certified copies of the priority documents have been received in Application No.
CO Copies of the certified copies of the priority documents have been received

in this national stage application from the International Bureau (PCT Rule 17.2(a)) °

 

 "Certified copies not received:

Attachment(s)

CO Information Disclosure Statement(s), PTO-1449, Paper No(s), 0 Interview Summary, PTO—-413

3KNotice of Reference(s) Cited, PTO-892 © Noticeof Informal Patent Application, PTO-152
Cl Notice of Draftsperson’s Patent Drawing Review, PTO-948 1 Other 

Office Action Summary

US. Patent and Trademark Office

PTO-328 (Rev. 11/00) Part of Paper No.
"US, GPO: 2000472-999/43204
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Application/Control Number: 09/478,315 Page 2
Art Unit: 2872

‘ Newly submitted claims 84-90 are directed to an invention that is independentordistinct

from the elected invention for the following reasons. Newly submitted claims 84-90 are not

readable onthe elected invention because the newly submitted claims fail iS include the separate

detailsof a backing plate element mountedto said actuator such that movement ofthe backing
plate element of the plano-multiradiusreflective element assembly by said actuator simultaneously

and similarly movesthe plano reflective element and the multiradius reflective element; and adds

separate details of a planoreflective element and an auxiliary reflective element being adjacently

mountedin a plano-auxiliary reflective assembly in a side by side relationship and not
superimposedwith one reflective element on top of an otherreflective clemérit and the auxiliary
reflective element being positioned at an outboard portion ofsaid plano-auxiliary reflective

assembly.

, The elected and newly submitted inventions are related as combination and

subcombination. Inventionsin this relationship are distinct if it can be shown that (1) the
combination as claimed does not require the particulars of the subcombinationas claimed for

patentability, and (2) that the subcombination hasutility by itself or in other combinations (MPEP

806.05(c)). In the instant case, the combination as claimed does not require the particulars of the

subcombination as claimed becauseof the omission of the details of a backing plate element

mounted to said actuator such that movementof the backing plate elementofa plano-multiradius

reflective element assembly by said actuator simultaneously andsimilarly moves a planoreflective

element and a multiradius reflective element, as clearly evidenced by claim 84or the details of a
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Application/Control Number: 09/478,315 ae Page 3

Art Unit: 2872

plano reflective element and an auxiliary reflective element being adjacently mountedin a plano-

auxiliary reflective assemblyinaside by siderelationship and not superimposed with one

reflective element on top ofan otherreflective element, as evidenced by original claims 16-36.
The subcombination hasseparateutility such as an exterior sideview mirror system without a

backing plate, a multiradiusreflective element or a backing plate element mountedto said

actuator such that movementofthe backing plate elementofa plano-multiradius reflective

element assembly bysaid actuator simultaneously andsimilarly moves a plano reflective element

and a multiradiusreflective element,as evidenced by claim 84, which would required a search in
class 359 subclass 865 which would not be sare for the elected invention.

Since applicant has received an action on the merits for the originally presented invention,

this invention has been constructively elected by original presentation for prosecution onthe
merits. Accordingly, claims 84-90 are withdrawn from consideration as being directed to a non- .
elected invention. See 37 CFR 1.142(b) and MPEP § 821.03.

2. Claims 25-31 and35 are rejected under 35 U.S.C. 112, second paragraph, as being

indefinite for failing to particularly point out and distinctly claim the subject matter which
applicant regards as the invention. |

Claims 25-31 are vague and indefinite due to the fact that the above mentioned claims

depend from a canceled claim.

Claim 35 is vague, indefinite and/or confusing due to the fact that the above mentioned

would appeartofail to further limit the subject matter of claim 1, line 7.
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3. The following is a quotation of35 U.S.C. 103(a) which formsthe basis for all obviousness

rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is notidentically disclosed or described as set forthin
section 102 of thistitle, if the differences between the subject matter soughtto be patented and the prior art are
such thatthe subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the ,
manner in which the invention was made,

4. Claims 1, 16-22, 25-31, 33 and 35 are rejected under 35 U.S.C. 103(a) as being

unpatentable over Kondoet al (’542) or Hagiri (*53 4) in view ofOskam (‘899) or Enomoto

(‘166) and further in view ofTobin, Jr. (952) or Hackeret al (158).

To the extent the claims are definite, Kondo et al and Hagin each disclose an exteriorside

view mirror system comprising an exterior side view mirror assembly (1, 11) including a plano-

multiradius reflective element assembly having a planoreflective portion (9, 13a) and a

multiradius reflective portion (11, 13c) and an actuator (not shown)for adjustably positioning

said plano-multiradius reflective assembly, note figures [(1,2,4 and 9) and (1-8)], respectively—

except for explicitly stating that the actuator comprisesan electrically-operated actuator and the

plano and multiradiusreflective portions are separated.

Oskam and Enomotoeach teachesit well know to use electrically-operated actuator(s) in

the samefield ofendeavorfor the purpose ofadjusting the position and/or orientation of a

reflective element.

Therefore, it would have been obvious and/or within the level ofone ordinary skill in the

art at the time the invention was made to modify the plano-multiradius reflective assembly of

Kondo et al or Hagiri to includeelectrically operable actuator(s) as is well known and commonly
$i — -
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used and/or employedin the mirror art, as taught by Oskam or Enomoto, in order to adjust the

position and/ororientation of the plano-multiradiusreflective assembly.

Moreover,it has been held that providing automatic meansto replace manual activity

which accomplishes the sameresult involves only routine skill in the art. NoteInReVenner, 120
USPQ 192.

Tobin, Jr. and Hackeret al each teachesit well know to use separate plano and

multiradius reflective elementsin the samefield of endeavor for the purpose ofproviding a side by
side arrangement, wherein onereflective element is not superimposed on top of another reflective

element.

Therefore,it would have been obvious and/or within the level of one ordinary skill in the

art at the time the invention was made to modify the plano-multiradius reflective assembly of

Kondo et al or Hagiri to include separate plano and multiradiusreflective elements as iswell

known and commonly used and/or employed in the mirror art, as taught by Tobin, Jr. or Hacker

et al in order to reduce manufacturingcosts, by replacing oneofsaid reflective elements without

having to replace the other oneofsaid reflective elements, should one of the elements become

deflective and/or damaged during assembly.

Moreover, it has been held that constructing a formerly integral structure in various

elements involves only routine Sill in the art. NoteNerwiny,Erlichman, 168 USPQ 177, 179.

As to the limitations ofclaim 22, it would have been obvious and/or within the level of one

of ordinary skill in the art at the time the invention was made to modify the size ofthe multiradius
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and/orplano reflective elements of Kondoetal or Hagiri in order to obtain a desirable ratio of

interest, since such a modification would have involved a mere changein the size ofa component.

A changein size is generally recognizedas being within the level of one of ordinary skill-in the art.

NoteInreRose, 105 USPQ 237 (CCPA 1955). 2 aN
As to the limitations of claims 19 and 25-31, it is well known to use an auxiliary

(multiradius) reflective element having the radii of curvature and downward angle range recited by

applicant in order to optimize and/or view a particular rearwardfield ofview ofinterest.

Therefore, it would have been obvious and/or withinthe level of one of ordinary skill in

the art at the time the invention was made to modify the auxiliary multiradius reflective element of

Kondoetal or Hagiri to include the radii ofcurvature and downward angle rangerecited by

applicant in order to optimize and/or viewaparticular rearwardfield of view ofinterest, based on

user specifications. —

Moreover,it would have been obvious and/or within the level ofone ofordinary skill in

theart at the time the invention was made to angle the multiradiusreflective element of Kondoet

al or Hagiri to the selected range(s) recited by applicant in order to view ofparticular rearward

field of view ofinterest, since it has been held that where the general conditions of a-claim are

disclosed in the prior art or discovering an optimum or workable ranges involves only routine skill

inthe art. Note In re-Aller, 105 USPQ 233 andInreBoesch,,617 F.2d 272, 205 USPQ 215

(CCPA 1980).
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Asto thelimitations of claim 33,it is well knownto use break-away exterior side view

mirror assemblies in the same field of endeavorfor the purpose of folding the position and/or

orientation of a mirror, Therefore, it would have been obvious and/or within the level of one

ordinary skill in the art at the time the invention was made to modify the exterior side view mirror

assembly of Kondoet al or Hagiri to include a break-away exterior side view mirror assembly, as

is Well known and sanmunly used and/or employed in the mirrorart, in order to fold the position

and/or orientation of the reflective element(s).

5. Applicant's amendment necessitated the new ground(s)of rejection presented in this Office
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is

reminded of the extension oftime policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHSfrom the mailing date ofthis action. In the eventa first reply is filed within TWO_

MONTHSofthe mailing date of this final action and the advisory action is not mailed until after

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37

CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event,

however, will the statutory period for reply expire later than SCX MONTHSfrom thedate ofthis

final action,
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6. Any inquiry concerning this communication should be directed to R. D. Shafer at

telephone number(703) 308-4813.

Shafer/RDS

11/18/01  
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[57] ABSTRACT
A two-position contoured, externally mounted rear
view mirror for automotive vehicles as disclosed. The
mirror housing is rotatable between two fixed positions.
The mirror housing contains a first relatively large
mirror providing-a relatively large rearward viewing
area for city driving.and a second relatively smaller
mirror having a reduced rearward viewing area for
highway driving. In a first fixed position of the mirror
housing,the first mirroris viewable by the operator and
in a second fixed position, the second mirroris viewable
by the operator, The mirror housing is shaped such that
in the second position, the aerodynamic drag of the
mirror housingis minimized to improve the high speed
efficiency of the vehicle. Alternate embodiments ofthe
invention include convex portions for the mirror to
increase the rearward field of view.

9 Claims, 9 Drawing Figures
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TWO-POSITION AERODYNAMIC MIRROR

BACKGROUNDOF THE INVENTION
1. Field of the Invention
The invention is related to the field of rear view

mirrors for automotive vehicles, and in particular, to a
rear view mirror rotatable between a first position for
highway use and a second position for city use.

2. Description of the Prior Art
Modern day automotive vehicles are aerodynami-

cally designed to reduce their high speed wind drag as
muchas possible. This not only improves the handling
of the vehicle at high speeds, but also reduces the power
required to sustain high speed operation of the vehicle.
In these days of fuel shortages and the attendant in-
creased fuel costs, serious efforts are being made to keep
the vehicles as aerodynamically clean as possible. In
addition to the overall configuration of the vehicle,
additionalattention is being directed to external protru-
berances, such as hood ornaments, door handles, lug-
gage racks, side mounted rear view mirrors, and even
the use of vinyl roof tops. These are being eliminated
wherever possible, and if they cannot be eliminated,
made as small and streamlined as possible.

For safety purposes,it is desirable to give the opera-
tor the widest possible rearward field of view, particu-
larly in the city. The operator's rearwardfield of view
may be increased by making the side mounted rearview

is

mirror large, as exemplified by Mosby in U.S. Pat. No: 30
2,969,715, or using a small mirror with a convex surface
as exemplified by West in U.S. Pat. No. 2,911,177, The
U.S.patents to King, U.S. Pat. Nos.3,104,274, Katulich
3,170,985 and Tobin, Jr., 3,389,952 are examples of
convex rear view mirrors being used in combination
with larger flat mirrors to enhance the rearward vision
of the operator,

Theuse oflarge external mirrors by themselves or in
combination with convex mirrors offer the best rear-
ward view; however, at high speeds the aerodynamic
drag of these large mirrors produce sufficient air drag to
degrade the efficiency of the vehicle. A comparable
rearward field of view can be obtained with a much

smaller convex mirror; however, the images produced
by the convex mirror are reduced in size anddistort the
operator's perspective as to distances between his vehi-
cle. and the other vehicle or object being observed.
Therefore, a convex mirror ‘by itself is unacceptable
from a safety point of view.

Generally, a larger rearward field of view is desired
in city driving where the streets are congested and '
vehicles change lanes quite rapidly. At the lower city
driving speeds, aerodynamic drag caused by a large
external rear view mirror is relatively small, since the
drag is a function of the fourth power of the vehicle
speed: On the highway where vehicles are moving at a
much higher speed, the vehicles are spaced further
apart, rapid lane changingis less prevalent therefore a
smaller rear view mirror, with a reduced field of view,
is acceptable. The smaller external rear view mirror
creates less aerodynamic drag and improves the effi-
ciency of the vehicle.

SUMMARYOF THE INVENTION

The invention is a city-highway external rear view
mirror having a mirror housing rotatable between two
fixed positions. The mirror housing contains a first mir-
ror having a relatively large viewing area providing the

35
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vehicle operator with a relatively wide angle rearward
field of view for city driving and a second smaller mir-
ror having a reduced rearward field of view for high-
way driving. In the first fixed position of the mirror
housing, the first mirror is viewable by the operator,
and in the second fixed position, the second or smaller
mirror is viewable by the operator. The mirror housing
is shaped such that in the second position the aerody-
namic drag ofthe mirror housing is minimized.

In alternate embodiments of the disclosed external
rearview mirrors, the first and second mirrors may
include a convex portion to increase the rearward fieldof view.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a frontal view of the external rear view

mirror with the mirror assembly in the highway,posi-tion. |
FIG. 2 is a frontal view of the external rear view

mirror with the mirror assembly in the city position.
FIG.3 is a side view of the external rear view mirror

showingthe relative position of the two mirrors.FIG. 4 is a cross sectional view of the external rear
view mirror showing the details of pivotal member and
locking mechanism.

FIG.5 is a side view of the mirror assembly showing
an alternate arrangement between the two mirrors.

FIGS. 6 and 7 are frontal views of the rear view
mirror in the city position showing alternate mirror

“configurations having convex portions.FIGS. 8 and 9 are frontal views of an alternate ver-
sion of the rear view mirrorrotatable abouta vertical
axis.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Thedetails of the city-highway rear view mirror are
exemplified in FIGS. 1 and 2, FIG. 1 shows the rear
view mirror in the highway position, while FIG, 2
shows the rear view mirrorin the city position. FIG. 3
is a side view of the rear view mirror in the highway
position of FIG. 1, looking from the. left-hand side.

Referring first to FIGS. 1 and 2, the city-highway -.---
rear view mirror comprises’ a mirror assembly 10, a
support housing 12, a pivotal member 14, an indexing
mechanism 25, and a locking knob 16. The support
housing 12 has a flange 13 adapted to be rigidly
mounted to the body of the vehicle with a pair of
screws 15. In the mounted position, the mirror assembly
10 is in full view of the operator through a window of
the vehicle.

The mirror ascembly 10 includes a mirror housing18,
a first mirror 20, a second mirror 22, and a boss 24. The
second mirror 22 is mounted in the housing 18 at an
angle to the first mirror 20. This angle may be 90 de-
grees, as shown in FIG. 3 or less than 90 degrees as
shown in FIG. 5. The face of the boss 24 hasafirst
portion of the indexing mechanism 25 comprising four
equally spaced dogs 26 which mate with the second
portion of the indexing mechanism comprising four
corresponding dogs 28 on the face of the pivotal mem-
ber 14 as shown. Whenthe angle between the mirrors is
less than 90 degrees, the indexing mechanism will per-
mit the mirror assembly to be reindexed to a second
position greater than 90 degrees such thatthe surface of
mirror 22 will be locked in a plane parallel to the plan of
mirror 20 in thefirst position. Thefirst mirror 20 may or
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may not have a convex portion 21. As is knuwnin the
art, the convex portion 21 would give the operator a
wider field of view.

The locking knob 16 activates a locking mechanism
in the support housing 12 whichlocks the pivotal mem- 5
ber 14 in a fixed position with respect to the support
housing 12 as illustrated in FIG. 4. This permits the
operatorto adjust the position of the mirror assembly 10
affording him the desired rearward view, then lock the
pivotal member 14. The mirror assembly 10, which is 10
supported by the pivotal member,is thereby locked in
the desired position.

Referring now to FIG.3, there is shown a side viewof the mirror assembly 10. The mirror housing 18 has a
generally triangular, streamlined shape such that when 15
disposed in the highway position it offers a low resis-
tance to the air Now. The first mirror 20 is disposed in
the mirror housing 18 at the base of the triangular con-
figuration, and is viewable by the operator in the high-
way position. The second mirror 22 is disposed gener- 20
ally parallel to one leg of the triangular configuration at
a night angle to mirror 20.

Further details of the city-highway rear view mirror
are shown in the cross sectional view of FIG. 4. The
pivotal memberhas a spherically shaped end 30 capti- 25
vated in a mating internal hemispherical surface 32 of
the support housing 12. A cylindrical section 34 of the
pivotal member 14 protrudes through a clearance hole
36 of the support housing. The cylindrical section 34
has, on its end, the four corresponding dogs 28 compris- 30
ing the second portion ofthe indexing mechanism 25. A
shaft 38 is fixedly attached to the pivotal member 14
concentric with the cylindrical section 34. The shaft 38
may be an integralpart of the pivotal member14 or may
be pressed into a mating bore or threaded into the piv- 35
otal member 14, as shown. Theshaft 38 has a groove 40
intermediate its two ends whichretains spring retainer
member 42 such as a "C” washer. The shaft 38 passes
through a first bore 44 formed through boss 24 and is
slidably received in a second bore 46 on the opposite 40

‘side of the mirror housing 18. A resilient member such
as spring 48 is disposed about shaft 38 between the
spring retainer member 42 and the inner surface of the
housing 18 adjacent to boss 14. The spring 48 urges the
housing “18 towards the pivotal member and holds the 45
dogs 26 in engagement with dogs 28 locking the posi-
tion of the housing 18 with respect to the pivotal mem-ber 14.

The locking mechanism disposed in the support hous-
ing comprises a locking wedge 50 having a first wedge 50
surface 52 slidably disposed in the support housing 14
adjacent to the spherical end 30 of the pivotal member,
and a Crive wedge 54 having a second wedge surface 56
adjacent to the first wedgesurface 52 movablydisposed
in the support housing.
threaded bore receiving a threaded shaft 58 which
passes through a bore 60 in the support housing on one
side and received in a guide bore 62 on the opposile
side. A retainer 64 restrains the threaded shaft 58 from
lateral movement within the support housing 12.
locking knob 16 is fixedly attached to the end of the
threaded shaft 58 protruding from the support housing.

Rotating the locking knob 16 in one direction dis-
places the driven wedge 54 forward, urging the locking
wedge 50 lowards the spherical end ofthe pivotal mem- 05
ber 14 thereby clamping the spherical enc ofthe pivotal
member 14 between the locking wedee SU and the inter-
nal hemispherical surface 32 of the support howene. To

The driven wedge has a 55

The 60

4
adjust the mirror assembly 10, the locking knobis ro-
lated in the opposite direction relieving the clamping
force on the spherical end of the pivotal member 14.

To rotate the mirror assembly from the city position
to the highway position or vice versa, the operator
pushes the mirror assembly outwardly to the left as
shown in FIGS. 1 and 2 against the force of spring 48
until the dogs 26 on boss 24 disengage from the dogs 28
on the pivotal member as shown in FIG. 4. The mirrorassembly is then rotated 90 degrees and released by the
operator. Spring 48 displaces the mirror assembly 10 to
the right towards the support housing 12 and the dogs
26 and 28 re-engage locking the mirror assembly in the
rotated position. Because the first and second mirrors 20
and 22 are disposed at a right angle to each other and
the configuration of the dogs only permits éngagement
at 90 degree intervals, the mirror assembly 10 feed notbe readjusted as a result of the rotation. .

In city driving, the mirror assembly 10 is rotated such
that the larger or second mirror 22 is viewed by the
operator giving him a wide angle rearward view. For
highway driving, the mirror assembly 10 is rotated such
that the smaller orfirst mirror 20 is viewed by the oper-
ator. In this position, the mirror assembly 10 has a
smaller cross section and the streamlined configuration
has reduced aerodynamic drag at high speeds.

As shown in FIG,5, the large mirror 22 may have a
slightly convex reflective surface 66, affording the oper-
ator a wide angle rearward view forcity driving. Alter-

nately, as shown on FIG.6, the large mirror 22 may be
flat ashown in FIG. 3 and include thereon a circular
convex section 68, providing an enlarged rearwardview when observed. In another version illustrated in
FIG.7, mirror 22 may have an upperflat section 70 and
a slightly convex lower section 72 to give a wide rear-
ward field of view. Obviously, the sections 70 and 72
may be reversed with the convex section 72 on top, and
the flat section 70 on the bottom.’

As illustrated on FIG, 8, the pivotal arm 14 may
extend from the support housing 12 in a generally verti-
cal ‘direction rather than horizontally as shown in
FIGS.1 and 2. This configuration may be more advan-
tageousin larger venicles such as light trucks and vans.
The 90 degree indexing means and locking mechanism. .---
would be similar to that shown with respect to FIGS. 4
and 5. Althoughspecific 90 degree indexing and lockingmechanisms are shownin the disclosed embodiments,it
is not intended that the invention be limited to the em-
bodiments shown. Thoseskilled in the art are well
aware ofother types of 90 degree indexing and locking
mechanisms which are functionally equivalent to the
mechanisms shown which may be used without depart-
ing from the spirit of the invention.

Whaiis claimed is:
L. A city-highway rear view mirror having reduced

aerodynamic drag for high speed highway operation of
a vehicle comprising:

support means adapted to be rigidly mounted to an
external surface of a vehicle;

a mirror assembly having a first mirror, a second
mirror disposed at an angle to said first mirror, and
an axis of rotation parallel to the surfaces of said
first and second mirrors, said first mirror having a
surface area substantially larger than the surface
area of said second mirror; and

indexing means rigidly supporting said mirror assem-
biy from said support means for permilting said
mirror assembly io be rotated about said axis be-
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tween a city position with said first mirror disposed
substantially normal to the vehicle's direction of
motion and a highway position with said second
mirror substantially normal to the vehicle's direc-
tion of motion to reduce the aerodynamic drag of
the mirror during high speed highway operation of
the vehicle.

2. The city-highway rear view mirror of claim 1
wherein said support means further includes:

8 pivotal member connected to said indexing means
providing a 4 degree freedom of movement be-
tween said indexing means and said support means;and

means for restraining the movement ofsaid pivotal
member with respect to said support means.

3. The city-highway rear view mirror of claim 2
wherein said means for restraining is a locking mecha-
nism for locking said pivotal memberin a fixed position
with respect to said support means. :

20

25

35

45

35

65

6
4. The city-highway rear view mirror of claim 3

wherein said axis of rotation is generally horizontal
with respect to the vehicle.

5. The city-highway rear view mirror of claim 3
wherein said axis of rotation is generally vertical with
respect to the vehicle.

6. The city-highway rear view mirror of claim 1
wherein said second mirror has a convex reflective
surface.

7. The city-highway rear view mirror of claim 1
wherein said second mirror hasafirst portion having a
flat reflective surface and a second portion having a
convex reflective surface.

8. The city-highway.rear view mirror of claim 1
wherein said first mirror has a first portion having a flat
reflective surface and a second portion having a convexreflective surface.

9. The-city-highway rear view mirror of claim 1
wherein said mirror assembly includes a housing having
a streamlined configuration to further reduce thé aero-
dynamic drag of said mirror in said highway position.*. . *. * .
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(37] ABSTRACT
An clectric remote control mirror apparatus comprising
boss portion mounted on a mirror body fixing the mir-
ror, a concave surface formed at the portion integrally
formed with the mirror housing for receiving the mirror
body, a pivot connection being composed of the boss
portion and the concave surface, a pressure applying
member having the surface to be connected to the inner
surface of the boss portion and the end portion to be
connected to the portion of the mirror housing by pass-
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wherein the rotating resistance of the pivot connection
can be casily and precisely adjustable, the rotation of
the mirror body around the pivot axis is prevented
thereby to avoid vibration and change ofinclination of
the mirror body.
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body 2 for holding the projected ball provided on the
ELECTRIC REMOTE CONTROL MIRROR WITH driving-section case Ja, the dimension in the direction

HALF-BALL PORTION _of pivot axis 13 becomes inevitably large, resulting in a
ee , ‘heavy thickness of the mirror apparatus per se in the

BACKGROUND OF THE INVENTION 5 direction of the pivot axis 13. Further since the pivot
(a) Field of the Invention connection 4 isconstructed such that the rotating resis-
The present invention relates to an electric remote tance of the pivot connection 4 is provided bythe press-

control mirror. apparatus formotor vehicles. ing force due to an adjusting screw 14, effected between
(b) ‘Description:.of the Prior Art the ball andthe boss portion of the mirror body 2, the
Conventionalelectric remote controlmirror appara- 10 rotating resistance can be directly controlled by the

tuses are widely used asan outside‘mirror, one of such adjusting screw 14. Therefore,it is actually difficult to *
themirror apparatuses isdisclosed in detail in the speci- delicately adjust therotating resistance and further even
fication ofU.S. Pat. No. 3,609,014. after @ correct adjustmentthereof has been established a

Referring to FIGS. 1 to4 a conventional electric_deviation of theadjustment due to loaseness, wear and
remote controlmirrorapparatusis shown. FIG. 1 is a '5 deformationofthe screw 14canundesirably occurred.
longitudinal ‘cross sectional view,"FIG. 2 a cross sec- In order to overcome the above-mentioned disadvan-
tional view asseenin the direction of the arrow [I—II , tages, if a, spring (not shown)is provided to obtain a
in FIG. 1, FIG. 3a cross sectional’ view as seen inthe stablerotatingresistance by thespring force’due to the
direction of the arrowIII—III in FIG,1, FIG. 4a cross spring, the dimension of the pivot connection in the
sectionalview as seen in the directionof the arrow70 directionof the pivot ‘xis 13 is furtherundesirablyIV—IV in FIG:1. ‘ increased:

‘As seen from FIGS,1to3,a'mirror body2 fixing,a
 

+ -As) is, apparentfrom thearrangement mentioned
meeeoySeeceeTheine above,the rotation of the mirror body 2aroundtheXX cone 2 ofthe sivot ‘co: 35, Pivot axis 13:is not restricted, Tesultingiin unstable sup->> port‘for the mirrorsuchthat themirroris not smoothlyly crosses the'line Y—Y" passing the cone
ter.Bossportion6 for a ball joint’5 is integrally formed enoperarieoaclason the mirrorbody 2 on eachof the above two lines. SS Operaniis,

mirror. Furthermore, according tothe arrangement of
eeeTeethee nae‘ball joint § as shown in:FIG.1. The threaded rod 8 30 ‘Me hairpin-like spring12 holding theslot 7a provided‘ka byes “onthe-ball7, the rotation of the threaded:rod 8per se isving'nball.7 for the/ball joint:S.has a male screw:on ti hen the ed rodthe peripheralsurfacethereof, andthe threaded rod 8 ‘sufficientlystopped, especially whenthe thread
can bescrewed intoa female screw.provided on a gear 8 is movedforwardlyinthethe righthand direction in
9, the gear 9 beingrotatablymounted ina screw mem- FIG: 1 wherethe-rotation ofthe threaded rod/8-is notber10. Upon actuationof motors 11thescrew members 35 sufficiently’‘stopped. The results inunstable support of
10 are rotated to movethe threaded rod'8 forwardly or the mirror body 2 and allowschange in the mirror's
aclewardliyiberhey3mnplinehe lier Body 31h, inclination.ythemovement threaded ‘rod 8 connected to theball joint :5 on the line X—X'.ofFIG.3, the mirror body SUMMARY aeTHE INVENTION
2 is. rotatably, moved around the:line Y—Y', and simi- 40 “The ‘object of’the!‘present invention is to overcome
larly. themirrorbody 2 isrotatably moved eroaeel the the:disadvantagesofthe above-mentioned conventional

. line: X—X*bythe movement ofthe threaded rod’ electric remote control’ mirror, and'toprovidean elec-
n cnmnectiy10tie Sell igs: & fa hsJindX—X' ofE1G- _ tric: remote control mirror apparatus in which the di-3 mensionof theapparatus iin thicknessis reduced,a rotat-Therefore ssuiceitee:‘threaded rod ais tioved for- 45 ing’ resistanceofa pivot-connection being easily and
wardly or -backwardly by the rotation of the screw precisely adjustable,a correctlyadjusted state of the
member10,it is.inevitably necessary to stop the rotating‘Totating resistance‘being maintained without any
motion ofthe threaded rod 8 per se. To this end theball|change in use, and a mirror bodybeing supported stably
of theball joint 5 is heldby a hairpin like spring12 to thereby to especially cause no rotation of the mirror
avoid. the rotating motionof.the ball’7 i.e. the threaded 50 ChieeatOTA, Pv Ais SAGsChiesaat alserod'§. FIG. 4 is a cross sectional view ss seen in the_inclination of the mirror body.
direction of the arrow.IV—IV of FIG,1, and the hold- Toachieve the above-mentioned object, the conven-
ing states of thespring 12 and the ball 7 are shown, tional electric remote control mirrorisimproved by the
whereinnumeral 7a pemerets a slot formed on the ball present invention,The features of the:‘present invention7, 58 resided in an electric remote controlmirror apparatusAccording to the copuesaonal electric remote con-" mainly including a pivot ‘connection for supporting a
trol mirror apparatus. mentioned above, the mirrorbody mirror body and:a mirrorinclining means for adjusting
Zto which themirror 1 is fixed can be rotatably moved _—mirror’sinclination. First, the pivot connection is com-
around the lines X—X' and Y—Y' respectively by re- posed of a ball base having'a concavesurface integrally
spective and independentactuation of the two motors 60 formed with the member fixed tothe mirror housing as
Land 11,thereby to temotely control the angle ofthe a fixed body, ‘and a-cylindrical hole provided at the
mirror 1. Therefore the apparatus is preferable as an _—central portion of the concave surface*coaxially, with
outside mirror ie. a rear view mirror for motor vehi- the pivot axis, together with elongated projections
cles... formed along the inner wall of *the: cylindrical hole

However,as is apparent fromFIG.1, since the pivot 65 which extend in the direction of the pivot axis. A boss
connection 4 is composed of a driving case 3a secured portion is integrally formed with the mirror body as a
on the fixed mirror housing 3, having the projected ball, movable body, for fitting to the concave surface of the
and a boss portion provided on the.movable mirror ball base. The pivot connection also includes a pressure
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applying member having a half-ball like portion adapted
to be fitted to the inner surface of the boss portion of the
mirror body, s cylindrical portion to be inserted into the
cylindrical hole, and slots to be connected to the elon-
gated projections. A coil spring is received in the cylin- 4
drical portion of the pressure applying member for
urging the pressure applying member against the ball
base,The mirror inclining means further included a
threaded rod having screw at the peripheral surface
thereof and an elongated slot extending in the direction !0
of the rod’s axis for guiding the threaded rod along the
rod's axis, and support means provided with a projec-
tion to be connected to the elongated slot, for suppart-
ingthe threaded rod and guiding the rod along the rod’s
axis thereby to avoid the rotation of the threaded rod 5around the rod’s axis.

The above and other objects, features and advantages
of the present invention will be more clear from the
following, descriptions with reference to the accompa- aD
nying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIGS. 1 to 4 shows a conventional clectric remote

control mirror apparatus, FIG.1 is a longitudinal cross,.sectional view, FIG, 2 a cross sectional yiew taken
along the line II—1I in FIG. 1, FIG. 3 a cross sectional
view taken along the line [I—II] in FIG. 1, and FIG. 4
a cross sectional view taken along the line [V—IV in
FIG. 1,

FIG, 5 is a partially exploded elevational view of an
embodiment of the present invention,

FIG. 6 isa cross sectional view as seen in the direc-
tion of the arrow VI—VIin FIG.5,

FIG.7 is a front view ofa driving-section case shown 35
in FIG.6,

FIG. 8 is a partially exploded sectional view of the

FIG.9 is a cross sectional view of other parts adja-
cent to the driving-section case, 40.

FIG. 10 is an enlarged cross sectional view of a pivot
connection shown in FIG. 6,

FIG.11 is an exploded view of the pivot connection,
FIG. 12 is a perspective view of the pivot connection

shown in FIG. 11, 4s
FIG. 13 is an enlarged cross sectional view of a

threaded rod shown in FIGS.6 and 9,
FIG. 14 is on enlarged perspective view of the

threaded rod and other parts adjacent thereto shown in
FIG.13,

FIG. 15 is an enlarged perspective view of a nut
member shown in FIG. 13,

FIG.16 is front and side views of a spring member
shown in FIG.15,

FIG. 17 is an enlarged partial-cross-sectional view 45
showing a connection between the threaded rod and the
Spring member,

FIG, 18 is a front view of the driving-section case
provided with a waterproof cover,

FIG, 19 is a cross sectional view of the waterproof 60
cover shown in FIG. 18,

FIG.20 is a side view of the driving-section case with
the waterproof cover,

FIG. 21 is a partially exploded sectional view of a
driving mechanism of another embodiment of the pres- 65
ent invention,

FIG. 22 is an enlarged exploded viewof the driving
mechanism shown in FIG. 21, and

w

50

FIG.23 is an enlarged front view of a washer shown
in FIG, 22. .

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring now to FIGS, § to 20, numeral 25 desig-
nates a base fixed on the body of a motor vehicle, 26.4
mirror housing, and 27 a driving-section case fixed on
the mirror housing 26, 28 a mirror, 29 a mirror body, 30
a pivot joint, 31 a threaded rod movable forwardly or
backwardly, and 32 ajoint formed at the end of the rod
31 for connecting the mirror body 29 tothe threaded
rod 31.

In this embodiment the mirror housing 26 is formed
separately with the base 25, and is hinged to the base by
a hinge 33 and actuated against the base 25 by means of
a spring 34, This is a shock absorbing mechanism for
absorbing shock occurred upon collision of an external
object against the mirror housing 26. The mirror hous-
ing 26 is normally fixed on the body of the motor vehi-
cle with respect to the remote control operation of the
mirror when no shock is applied to the mirror housing
26.

Referring to FIGS. 7 to 12, numeral 35 designates a
ball base integrally formed with the driving-section case
27 fixed on the mirror housing 26 es a fixed member. ,
The ball base 35 is composed of a concave surface 36
symmetrical with respect to a pivot axis 100 in FIG. 10,
a cylindrical hole 37 coaxial with the pivot axis 100
provided at the bottom portion of the concave surface
36, and a pair of elongated projections 38 provided on
the inner surface of the hole 37 and extended in parallel
with the pivot axis 100.

‘The mirror body 29 has a boss portion 39 rearwardly
extended, and the outer surface of the boss portion has
the same curvature as that of the concave surface 36 to
allow a pivotal movement of the mirror body 29.

A pressure applying member 42 is composed of a
half-bell portion 40 the outer surface of which has the
same curvature as that of the inner surface of the boss
portion 39, and a cylindrical portion 41 having an outer
diameter approximately equal to the diameter of the
hole 37. The cylindrical portion 41 has a pair of slots
415, 415 (FIG. 12) adapted to receive the elongated
projections 38,

Numeral 43 designates a coil spring adapted to be
fitted to the cylindrical portion 41. The one end ofthe
coil spring 43 is contacted to the bottom of the cylindri-
cal portion 41.

Referring now to FIG. 10, the boss portion 39 ofthe
mirror body 29 is fitted between the concave surface 36
of the ball base 35 and the pressure applying member42.
The cylindrical portion 41 of the pressure applying
member 42 is inserted into the hole 37 of the ball base
35, and the pressure applying member 42is inhibited to
rotate around the pivot axis 100 by the connection of
the elongated projection 38 and the slot 414.

The pressure applying member 42 is urged to the ball
base 35 by the spring force of the coil spring 43. To do
so, the coil spring 43 is inserted into the cylindrical
portion 41 such that the end of the coil spring 43 is
contacted to the bottom 41a There is provided a col-
umn 44 at the bottom of the cylindrical hole 37 extend-
ing along the pivot axis 100, and a screwed hole 44a at
the upper end ofthe column 44, A screw 45 is screwed
into the screwed hole 44¢ through a washer 46 to press
the half-ball portion 40 against the boss portion 39.
ar -
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Accordingto the arrangementthus constructed, the
boss portion 39 are urged with a predetermined and
constant force to the ball base 35 by the spring force due
to the coil spring 43, with regardless to a fastening
torque of the screw 45. Thus the boss portion 39 is 5
pressed fo the concave surface 36 with stable and con-
stant force, a stable rotating resistance can be obtained.

As apparent from FIG. 10, the position of the right
end ofthe coil spring 43 is restricted in position in order
not to make interference with the back surface of the 10
mirror 28, on the other hand the left end of the coil
spring 43 may be located at the deep portion of the
cylindrical hole 37, therefore u coil spring having a
comparatively larger dimension can be usable without
increasing the dimension of the pivot connection in the 15
direction of pivot axis 100. The boss portion 39 has a
halfball-like configuration, so that the dimension of the
pivot connection in the direction of the pivot axis 100
can be remarkably reduced in comparison with the
conventional pivot connection usually utilizing a full- 20
ball configuration,

Further the rotating resistance of the mirror body 29
can be freely changeable by selecting « spring constant,
free length and compressed length etc. ofa spring. The
rotating resistance of the pivot connection can be set a 25
predetermined constant value in regardless with skill in
assembling, and the rotatingresistance in no wey devi-
ated in use. By the way, the rotating resistance may be
adjustable, if it is desired, by providing a spacer be-
tween the column 44 and thewasher 46.

The relative rotation around the pivot axis 100 be-
tween the pressure applying member 42 and the ball
base 35 is inhibited bythe connection of the elongated
‘projection 38 and the slot 41h |

Thus the boas portion 39 of the mirror body 29 is 35
Pressed with a constant pressing forceby the pressure
applying member 42 at the position between the pres-
sure applying member 42 and the ball base 35, so that
the boss portion 39 can be pivotably moved smoothly
and stably.

Referring to FIG. 13 a screw formation is made on
the peripheral surface of the threaded rod 31 to screw it
into a screw member 47 described hereinafter. The
driving-section case is served to guide the movement of
the threaded rod 31 in the direction of the rod’s axis as 45
shown in FIG. 14, numeral 27a designates a through
hole through the wall of the driving-section case 27 to
insert the rod 31 therethrough. There is provided a
projection 49 within the through hole 27a and an elon-
gated slot 48 adapted to fit to the projection 49 on the 40
portion of the peripheral surface of the threaded rod 31,
inorder to guide the forward and backward movement
of the threaded rod 31 without rotation thereof. Nu-
meral 32a designates a ball fixed on the end of thethreaded rod 31.

According to the arrangement thus constructed, the
threaded rod is allowed to move forward and backward
without rotation in response to the rotation ofthe screw
member 47 with stability and without any vibration ofthe mirror 28.

‘Referring to FIGS. 15 to 17 the screw member 47
does not havea female screw but a through hole 50 at
the center portion of the screw member 47 for receiving
the screw member 47, Further the screw of threaded
rod 3 has a boss-like protrusion 47a having a pair of slots 65
476 in the surface perpendicular to the axis of the screw |
member 47. More précisely, one of the paired slots 47b
is twisted to the other of the paired slots 476 by the

Et]

40

55

ao

6
angle corresponding to one pitch of the screw of the
threaded rod 31. A slightly twisted spring member 51
shown in FIGS, 16(A) and (B)is inserted into the slots
476 to pinch the threaded rod 31 as shown in FIG. 17 if
which is an enlarged cross sectional view of the rod 31
and slots 474. According to the above arrangement thus
constructed the spring member 51 is only allowed to
move along the surface perpendicular to the axis of the
screw member 47, and the spring member 51 pinches
the valley of the screw of the threaded rod 31, so that
the whole of the screw member 47 is served as function
of a nut, and further even if avertorque is occurred for
moving the threaded rod 31, it is easily absorbed by
resilient deformation of the spring member 51 thereby
avoiding any damage of the above mechanism.

As shown in FIGS. 13 and 15 there is.provided a gear
at the peripheral surface of the screw member 47 in
order to make simple the mechanism 53 in FIG.8, trans-
mission means, for transmitting driving force from the
motors 52 and 52 to the screw member 47.

Referring to FIG. 18, a driving-section case whichis
the same as that shown in FIG. 7 is shown. At the mir-
ror body side of the case 27 a waterproof cover 54 is
mounted, the waterproofcover is composed of unbrel-
la-like portions 54a and 54a and cover bodyportion 546
integrally connecting the unbrella-like portions 54a, As
‘shown in FIG. 20 there are. provided cover mounting
members 55 surrounding the two threaded rods 31 and
secured to the case 27, and the lower portion of the
cover body portion 54¢ is fitted to the cover mountingmembers 55.

Thus a single -waterproof cover. 54 prevents two
threaded rods 31 from water, and the cover 54 has a
simple configuration and mounting of the cover 54 to.
the rods are very easy. he

Referring now to FIGS. 21 and 22 there is shown
another embodiment of the present invention being
mainly different from the above-mentioned embodi-
ment at the following two points.

One point of the two points is that there is provided
no screw hole at the end portion of the column 44!
mounted at the central bottom portion ofthe ball base
35 of the pivot connection, and a clip 56 having a plural-
ity of tongue pieces 56a at inner portion thereof. The
coil spring 43 inserted into the column 44’is held by the
clip 56, namely by biting of the tongue pieces 56a
against the free end portion of the column 44’, Accord-
ing to the arrangement thus constructed, operation
steps in assembling the pivot connection can be effec-
tively reduced.

The other point is that there are provided two small
projections 39a at the inner surface of two boss portion
39 which are located in opposite positions with each
other, with respect to the pivot axis 100, and further
two slots 40a at the half-ball like portion 40 extending in
the direction of the pivot axis 100. According to the
arrangements thus constructed, the two projections 39a
can be fitted into the two slots respectively thereby to
surely prevent the rotation of the boss portion 39
mounted on the mirror body 29 around the pivot axis100,

Thus the rotation of the mirror body 29 around the
pivot axis 100 is surely avoided by connections between
the elongated projections 38 provided at the ball base 35
integrally formed with the driving-section case 27 fixed
on the mirror housing 26 and the slots 414 ofthe cylin-
drical portion of the pressure applying member 42, and
further by connections between the small projections
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39a ofthe boss portion 39 and the slots 40a of the pres-
sure applying member 42. As a result, the mirror body
29 can be stably supported without producing a small
vibration and.a change ofinclination.

As stated above, the electric remote control mirror
apparatus of the present invention is mainly composed
of a pivot connection and a mirror inclining means. The
pivot connection is composed of a ball base having a
concave surface integrally formed with the member
fixed to the mirror housing as a fixed body, and a cylin-
drical hole provided at the central portion of the con-
cave surface coaxially with the pivot axis, together with
elongated projections formed along the inner wall of
the cylindrical hole which extend in the direction of the
pivot axis. A boss portion is integrally formed with the
mirror body as a movable'body, for fitting to the con-
cave surface of the ball base. The pivot connection also
includes a pressure applying member having a half-ball
like portion which is fitted to the inner surface of the
boss portion of the mirror body, and a cylindrical por- 20
tion which is inserted into the cylindrical hole, and slots
to be connected to the elongated projections. It also
includes ‘a coil spring received in the cylindrical portion
of the pressure applying member for urging the pressure
applying member against the ball base. The mirror in- 25
clining means is secondarily composed of a threaded
rod having screw at the peripheral surface thereof and
an elongated slot extending in the direction of the rod’s
axis for guiding the threaded rod along the rod's axis,
and support means are provided together with a projec- 30
tion to be connected tothe clongated slot for supporting
the threaded rod and guiding the rod along the rod’saxis.

According to the above construction of the electric
remote control mirror apparatus, the rotation of the 35
threaded rod around the pivot axis is avoided, the
whole thickness of the mirror apparatus being reduced,
the rotating resistance being casily and precisely adjust-
able, the adjusted condition of the rotating resistance
being not changed in use, 90 that vibration and change 40
of inclination of the mirror body will not occur.

What is claimed is:
1. An electric remote control mirror apparatus com-

prisinga mirror,
a mirror body fixed to said mirror,
a mirror housing receiving said mirror body,
support means fixed within said mirror housing for

holding said mirror body in said mirror housing,
said support means including a pivot connection 50
for pivotably supporting said mirror body thereto,

two ball bases connected to said mirror housing and
located on respective lines perpendicular to each
other and crossing at said pivot connection, a pair
of threaded rods each of which hase ball member 55
at the end thereof and a threaded peripheral surface
thereof, a screw member drivingly connected to
each of said threaded rods, transmission means for
respectively transmitting driving force to each of
said screw members, electric motor means for driv- 60
ing said screw members through said transmissionmeans,

said pivot connection including a ball base having a
concave surface integrally formed with said sup-
port means, means defining a cylindrical hole ex- 65
tending inwardly away from the central portion of
said concave surface coaxially with the pivotaxis,
at least one elongated projection formed so as to

15
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extend along the inner wall of said cylindrical hole
in the direction of the pivot axis, means defining a
column at the central bottom portion of said cylin-
drical hole means, said column means extending
toward said concave surface coaxially with said
pivot axis, said column means further including
means defining an elongated threaded interior
opening;
hollow couvex shaped portion integrally formed
with said mirror body for fitting within said con-
eave surface of said ball base and having means
defining an opening in the central portion ofsaid
hollow convex shaped portion;

a pressure applying member having a convex shaped
portion to be fitted to:the inner surface of said
hollow convex shaped portion ofsaid mirror body,
and a cylindrical portion to be inserted ito said
cylindrical hole means through said opening means
in said hollow convex shaped portion, said cylin-
drical portion having means defining at least oen
slot for engaging said at least one elongated projec-
tion for preventing rotation aroundthe pivotaxis, a
coil spring disposed within said cylindrical portion
aboutsaid column, one end thereofbeing in contact
witha seat adjustably mounted at the top of said
column and the other end thereof being positioned
against the end wall of said cylindrical portion for
urging said pressure applying member against said ¢
ball base; and. '

wherein each of said threaded rods includes an elon-
gated slot for guiding the movement of said
threaded rod housing means for receiving said
threaded rods therethrough and projection means
provided on‘said housing means to be connected to
said elongated slot for supporting said threaded rod
and guiding it along the rod's axis thereby prohibit-
ing rotation of said threaded rod around the rod’saxis.

2. An electric remote control mirror apparatus ac-
cording to claim 1, wherein cither one ofsaid hollow
convex shaped portion and said convex shaped portion
having at least one projection, and the other thereof
having at least one slot to be connected to said projec-
tion, thereby preventing a rotation of said hollow con-
vex shaped portion around the pivotaxis.

3. An electric remote control mirror apparatus ac-
cording to claim 1, further comprising a waterproof
cover which can be fitted to a cover mounting members
for protectively enveloping said threaded rods.

‘4. An electric remote control mirror apparatus ac-
cording to claim 1, wherein said screw member has a
cylindrical and central through hole adapted to fit the
threaded rod, and hold a spring member for adapted to
be movable in the surface perpendicular to the rod’s axis
pinching the valleys of the screw of said threaded rod.

5, An electric remote control mirror apparatus com-
prising

a mirror having a backing member,
mirror housing means for receiving said mirror,
means for pivotally mounting said mirror within said

mirror housing means to thereby define a pivoting
axis, said pivotal mounting means including a hous-
ing member secured within said mirror housingmeans,

a pivot connection comprised to a partial ball base
having a concave surface integrally formed with
and extending outwardly from said housing mem-
ber, means defining a cylindrical hole extending
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inwardlyaway from the. central portion of said
concave surface coaxially with the pivot axis to a
bottom portion, at least one elongated projection
formed so as to extend along the inner wall of said
cylindrical hole in the direction of the pivot axis, 5
means defining a column at the central bottom
portion ofsaid cylindrical hole means, said column

extending outwardly away from said bottom
portion toward said concave surface coaxially with
said pivot axis, said column means further includ- 10
ing defining an elongated interior opening,
said backing member including a hollow convex

said concave surface and having means defining a 15
centrally positioned opening therein,

a pressure applying member having integrally formed
upper and lower portions, said upper portion com-
prising a convex shaped partial spherical member
dimensioned to fit within the interior ofsaid hollow 20
convex shaped portion of said backing member,
said lower portion comprising a cylindrical mem-
ber dimensioned to fit into said cylindrical hele
means and through said opening means in said
hollow convex shaped projection, said cylindrical 25
portion having an annular end wail for fitting
around said column means and means defining at
least one slot for engaging said at least one elon-
gated projection for preventing rotation of said
mirror around the pivot axis, and w

acoil spring disposed within said cylindrical portion
about said column, one end thereofbeing in contact

3s

4

55

65

10
with a seat adjustably mounted at the top of said
column and the other end thereof being held
against said annular end wall for urging said pres-
sure applying member toward said ball base so that
said hollow convex shaped projection js retained
between said ball base and said pressure applyingmember.

6. An electric remote control mirror as in claim 5,
- Wherein said mirror pivoting means includes two ball
bases positioned, respectively, on lines perpendicular to
each other and crossing at said pivot connection, a pair
of control rods having a threaded portion and being
operatively connected to said backing member, drive
means operatively connected to the threaded portion of
said control rods for moving said control rods to pivot
said mirror, wherein said threaded portion includes an
elongated slot extending therealong, said housing mem-
berforsaid pivoting means including means defining an
opening through which said threaded portion can move
axially, said housing member opening including projec-
tion means for engaging said elongated slot and guiding
said control rod so that rotation ofsaid threaded portion
is prohibited.

7. An electric remote control mirror as in claim $
wherein said seat is adjustably mounted by means of a
serew threadedly engaged within said elongated inte-
rior opeining in said column means.

8. An electric remote control mirror as in claim §,
wherein rotation prevention means are provided be-
tween the upper portion ofsaid pressure applying mem-
ber and said backing member.*s @# + @
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(57) ABSTRACT
A sensing and adjustment assembly for a mirror on
automobiles has a sensor comprising an electronic-oscil-
lator which is associated with a mirror position indica-
tor member. Movement and position of the mirror is
detected by the sensor. A driving arrangement responds
to the sensor to move the mirror to a preset position
which position is stored in a computer memory, The
oscillator can have a winding of spiral shape and the
indicator can comprise material capable of absorbing
electromagnetic energy, such as steel, and can be of
substantially tapered shape such as substantially conical,
The member can be moved through a center passage-
wayfor the winding. The oscillator can be a Colpitts or
other A differential amplifier, a converter from
A.C, to D.C., and another amplifier can be part of the
sensor. A pair of sensors and indicators can be used in
conjunction with the drive means to movethe mirrorin
two planes. The mirror positions can be stored in com-
puter memory in correlation with the selected seat posi-
tions of a plurality of passengers, and the computer
connected with the assembly and seat system, so that
when the seat is moved to a preset position, the mirror
is also moved to a preset position that permits the pas-
senger to have proper viewing through the mirror.

31 Claims, 3 Drawing Sheets
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AUTOMOBILE MIRROR POSITION SENSOR
AND ADJUSTER ASSEMBLY

BACKGROUND AND SUMMARY OF THE 5
INVENTION

Electrically operated remote controlled rear view
mirrors mounted on either the left or right side of a
vehicle are an accessory found on automobiles. In the
typical arrangement, a mirror is mounted on a support
member whichis pivotally mounted on a base member
or housing. The housingis in turn mounted on either the
left or right side of the automobile. The support mem-
ber moves relative to the housing in the horizontal and-
/orvertical directions. Extending between the housing
and the support member are a pair of linkages for pivot-
ing the support member. A pair of reversible driving
motors are mounted on the base member and each
motor actuates one of the linkages. The motors are
controlled by a switch operated by the driver. Exam-
ples of this type of remote controlled mirror are dis-
closed in U.S. Pat. Nos. 3,609,014 and 4,611,401.

Even though electrically operated remote controlledrear view mirrors are convenient, it is more desirable to
be able to program a computer or computer module to
remember a preset position of the mirror for each
driver. The position sensor system for controlling the
position of the mirrors is typically used in conjunction
with a system for controlling the position of a driver's
seat. Upon pressing a single button, a driver may auto-
matically reposition the driver’s seat as well as both the
left and right outside rearview mirrors. Position infor-
mation for the seat and both mirrors are programmed
into the computer module.

In order to be able to program in memory the posi-
tion of the mirror there must be a mechanism for sensing
the position ofthe mirror along the horizontal and verti-
cal axes. Presently, mirrors use linear motion potenti-
ometers for determining the position of the mirror. The
potentiometers are linearly displaced by the motion of 40
the mirror in either the horizontal or vertical planes. A
fixed voltage is impressed across the potentiometer and
a portion of the voltage is tapped off by a sliding mem-
ber of the linear motion potentiometer to be used as an
input signal. This input signal is sent to a computer
where it is processed and stored. The level of the input
signal corresponds to the physical position of the mir-ror.

These potentiometers have been troublesomein that
they are subject to mechanical wear, subject to mechan-
ical failure of the slider contact due to contaxination
from salt, dirt, and dust, and are expensive to replace.
Potentiometers, because of their mechanical nature,
may suffer frompoor resolution and backlash. This can
lead to improper mirror positioning.

To solve these and other problems, the inventor
herein has succeeded in replacing the linear motion
potentiometers with electronic position sensors which
have no moving parts in contact with one another, are
not subject to mechanical wear, and are not subject to
contamination due to salt, dust, or dirt. The invention
includes a means for indicating the position of the mir-
ror relative to its mount comprising a member associ-
ated with the mirror, combined with means to sense the
member's position comprising an inductive winding, or
an oscillator, The invention is illustrated by providing
an assembly with electronic sensors each comprising an
inductance coil into which is inserted a tapered steel
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rod. The coil can be part of a Colpitts oscillator. When
the steel rod moves through the coilit absorbs energy at
a varying rate, causing the A.C. output voltage of the
oscillator to change in relation to the position of the
tapered rod in the oscillator coil. This output voltageis
amplified, converted to a D.C.voltage signal, amplified
again, and then outputted to the computer. Drive means
responsive to the indicating and sensing means moves
the mirror to its position.

The following set forth objects of one or more of the
claims for the invention. It is an object to provide an
assembly to adjust the position of a mirror of an auto-
mobile to selected preset positions relative to the mount
for the mirror by a member whichis associated with the
mirror and is electromagnetically associated with asensor.

It is further an object to provide a means for sensing
the position ofthe member relative to the mirror mount.
Furthermore, it is an object to provide a means for
indicating and sensing the mirror position comprising
an oscillator and an indicator member, with means for
electromagnetically controlling the electrical output of
the oscillator upon movementofthe indicator member.
It is further an object to provide a means forsensing the
position of the member which comprises an inductive
winding electrically associated with the member.

An objective as well is to provide a drive means
responsive to the indicator and sensor means, which
moves the mirror to the desired position.

An additional object is to provide an assembly with a
position indicator comprising a member capable of ab-
sorbing electromagnetic energy. Moreover an objectis
to provide such a member which has a varying crosssection.

Further an objective is to provide such an adjustment
assembly wherein the means for indicating the position
of the mirroris a rod comprising metal having a longitu-
dinal taper, and wherein the sensing means is an induc-
tive winding positioned so that the metal rod can be
moved to be surrounded by the winding.It is an object
to have the tapered part of the rod to be of a substan-
tially conical shape.

Another objectis to provide a means of generating a
voltage or signal output in such a system whichis a
mathematical function of the position, or of the travel,
of the member and which thus acts as a position sensor,

Still another objective is to provide an electromag-
netic sensor using an oscillator and a differential ampli-
fier means, and a means for converting from alternating
current to direct current.

It is moreover an object to provide such an automo-
tive position sensor which does not employlinear po-tentiometers.

Yet another object is to provide an automotive posi-
tion or travel sensor which minimizes problems caused
by frictional wear, and whichresists failure caused by
contamination from salt, dirt, or dust.

Another objectis to provide such an adjustment and
positioning assembly which eliminates inaccuracy due
to noise and interference which is present with potenti-
ometers used for such positioning and adjustment.

It is further an object to provide proper resolution of
an image in a mirror whichhas its position adjusted onan automotive vehicle.

Yet another object is to provide a position or travel
sensor comprising a self-excited electronic L-C oscilla-
tor which features a flat spiral wound inductive coil as
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a componentofthe resonant tank circuit, into the center
axis of whichis inserted a steel rod, the shape of which
determines the position output function.

An objective is to provide a position sensor which
when used in pairs can position an automotive rear view
mirror in each of two planes and provide voltage out-
puts that are proportional to the mirror surface position.

It is furthermore an object to provide a position sen-
sor for an automobile mirror which can be used with a
computer memory seat system to control the portion ofthe seats and of the mirror.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1 is an isometric view of the main housing, the
mount, and the mirror for the assembly;

FIG. 2 is a section taken on the line 2—2 of FIG.1,
which breaks open the main housing to view the inte-
rior thereof;

FIG.3 is a section taken on the line 3—3 of FIG.2;

5

10

FIG,4 is a section taken on the line 4—4 of FIG. 2; 20
FIG.5 is a section taken on the line 5—5 of FIG, 2;
FIG.6 is a section taken on the line 6—6 of FIG.4;
FIG.7 is a section taken on the line 7—7 of FIG.3;
FIG.8 is a section taken on the line 8—8 of FIG. 3

showing parts of the assembly with some parts not

shownforclarity, and with the indicator rods showniindifferent positions relative to the sensing windings;FIG. 9 is a plan view showing a catastalne flat
inductive winding taken on the line 9—9 of FIG.8;

FIG.10 is a section through one of the drive gears for 30
an indicator rod;

FIG.11 is a front plan view of such a drive gear for
an indicator rod;

FIG.12 is a rear plan view of such a drive gear for an
indicator rod;

FIG.13 is an exploded side plan view ofsuch a drive
gear for an indicator rod;

FIG.14 is a schematic block diagram ofthe computer
with which the assembly can be used, and certain con-

25

35

trol elements for the computer and of the adjustment 40
assembly; and

FIG.15 is a schematic of the circuitry for the adjust-
ment assembly.

GENERAL DESCRIPTION OF PREFERRED
EMBODIMENT

First, reference is made to FIGS. 1-13 which show
the physical assembly 20 and components thereof.

Generally, FIGS. 1-13 show a housing 22 with a
standard support brace 24 for attachment to an automo- 30
bile door (not shown). The housing 22 has a back wall
27 and a surrounding side wall 30. A mirror 32 is
mounted facing outwardly from the rear of housing 22.

The assembly 20 further includes a means for indicat-
ing the position of the mirror 32 relative to the housing 55
mount 24 and housing 22, as well as a means for sensing
the position indicated for the mirror 32. The indicating
means comprises rods 34 and 36 of varying cross sec-
tion, shown as substantially tapered steel rods of conical
shape. Rods 34 and 36 are firmly secured to screw shafts 60
42 and 46, respectively. Shafts 42 and 46 may be of
plastic with cylindrical projections that are press fit
within conforming bores of rods 34 and 36.

The sensing means comprises a circuit board 52, with
a pair of windings shown asflat spiral coils 54 and 55 45
mounted thereto. The board 62 is mounted in fixed
position, as by a C-shaped mount block 56 held by
screws and nuts 57 to a motorpack housing 58. Motor

45

&
housing 58 is in turn mounted in fixed relationship to
housing 22 as by four screws 62 threaded into four
sleeves 64 that are integral with the back wall 27 of
mirror housing 22. The sensing means and indicating
means further include circuitry shown in FIGS. 14 and
15. The indicating means and sensing means interact
with other elements so that a means to adjust the mirror
32 to preset positions is provided. The mirror 32 posi-
tioning can be correlated to correspond to the position
of a seat (not shown) within the automobile, by means
including a computer module 66 for processing and
storing the output from the sensing means shown in
FIG.14. The preset mirror 32 and seat positions stored
in memory can be activated to move both the mirror 32
and seat so that the seat occupant has the mirror 32
positioned for proper selected position when the preset
mirror 32 and seat positions are reached.

SPECIFIC DESCRIPTION OF PREFERRED
EMBODIMENT

The motorpack housing 58 has two halves 70 and 72,
each having side flanges 74 and 76 through which
screws 62 pass to secure the halves together. Each half
70 and 72 has a pair of cavities which are aligned to
receive motors 78 and 80, each motor having a pair of
conducting wires 82 and 84 connected as known in the
art. Motors 78 and 80 are connected to drive worm
gears 86 and 88, respectively. Worms 86 and 88 driv-
ingly mesh with rotary gerrs 90 and 92, whichall fit
within another pair of matching cavities of housing
halves 70 and 72. Gears 90 and 92 are preferably of
molded plastic. As seen specifically in FIGS. 10-13 for
gear 90, each gear 90 and 92 has an outer teethed wall
94, spaced from an inner triad of axially extending,
narrow,centering flutes 96 and wider prongs 98. Prongs
98 each have inwardly projecting flanges 192. Flanges
102 act together as threads to drivingly fit with the
threads ofindicator shafts 42 and 46. A metal brace 104
reinforces gear wall 94. A sinusoidal annular shock
absorbing ring 106 and resilient washer 108 fit on either
side of gear 90 against the housing halves 70 and 72,
respectively.

Housing half 70 has integral projecting covers 110
shaped to conform to rods 34 and 36 to allow movement
of those rods therein. Circuit board 52 has a pair of
holes 111 sized to receive covers 110. The circuitry
elements shown in FIG. 15 are mounted to board 52 by
known means. Prior to mounting, the circuitry on board
52 is coated with a substance, such as polyurethane
conformal coating, by dipping the circuit board assem-
bly into such substance, to protect the circuitry from
the environment, such as salt, water, dust and the like.
Board 52is firmly held to C block 56 by screws 112. On
the opposite side, housing half 72 has openings 113 toreceive the threaded shafts 42 and 46. Each shaft 42 and
46 terminates into a ball 114 which fits into socket
sleeves 116 that are integral with the mount plate 118 to
which mirror 32 is secured by known means. A cross
shaped gimbal 120 has a pair of aligned arms 122 and
124 which snap-fit into slots of knobs 126 projecting
from plate 118 and into slots of knobs 128 projecting
from housing half 72. Stop plates 130 projecting from
plate 118 and housing half 72 abut the ends of arms 122
and 124. This gimbal assembly allows for stable move-
ment of mirror 32 in two planes relative to housing 22.

There are four cylindrical stops 134 projecting inte-
grally from the back of mount plate 118 (FIGS, 5 and
7). These stops 134 act to contact motorpack housing
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half 72 to limit mirror angular travel in each of two
lanes, as known in the art.

As seen in FIG. 3, motor housing 58 is mounted angu-
larly to main housing 22 so that rod 36 andits shaft 46
and the corresponding structure about them are 5
mounted above and to the right (viewed looking at
FIG. 3) of rod 34 and shaft 46 and their surroundingstructure.

As the motors 78 and 80 drive worms 86 and 88 in
either direction, the gears 92 and 94 are likewise driven
in the corresponding direction. As gears 92 and 94 ro-
tate, the inner gear prongs 98 rotate, and their thread
flanges 102 screw along threaded shafts 42 and 46,
Thus, for example, as gear 90 is driven in a first direc-
tion, threaded shaft 42 screws toward motor housing 58,
while when gear 90 is driven in the second direction,
shaft 42 screws away from housing 58. The sameis true
for shaft 46 rotation. The flexible prongs 98 of the gears
90 and 92 allow the gears 90 and 92 to free wheel and
avoid lock up and motor damage when the stops 134
contact motor housing half 72 to limit mirror 32 move-
ment. The prongs 98 also permit manual adjustment of
mirror 32 by hand pressing the mirror. The shafts 42
and 46 rotations, through the ball and socket connec-
tions 114 and 116, thus selectively move the mirror 32 in
two planes. These planes, X and Y, commonly define
mirror 32 movement in the rp and down direction (Y
plane) and the left ro right direction (X plane).

As each rod 34 and 36 move through their circuit
board 52 holes, the thickness of the tapered rod 34 and
36 sections whichlie in the same plane as coils 54 and 55
vary. For example, in FIG. 8, the thickness of tapered
rod 34 intersected by the plane of coil 54 is much
smaller than the thickness of the tapered rod 36 inter-
sected bythe plane of coil 55, due to difference between
the relative positions of rods 34 and 36 to board 52. The
change in such rod thickness im the planes of coils 54
and 55 permits energy to be absorbed at varying rates as
the tapered rods 34 and 36 move throughcoils 54 and55.

20

25

This variance in energy absorption causes the A.C.
output voltage of the coils 54 and 56 to change in rela-
tion to the position of the tapered rods 34 and 36 to their
respective coils 54 and 55,

The rods 34 and 36 can also be of an exponential or 45
asymptotic taper, or other taper.

Turning now to the schematic drawings, FIG. 14
shows a simplified block diagram of the mirror position
sensor system 200 of the present inventionis illustrated.
The principal elements of the system 200 include the
computer module 66 for processing and storing the
output from a pair of position sensors 204. The com-
puter module 66 is connected to the pair of motors 78
and 80. The motors 78 and 80 are controlled either by
manual switches 206 or by a signal sent from the com-
puter module 66 in response to depression ofa program
button 208. The screw shafts are shown by elements 42
and 46, which are driven by the motors 78 and 80, have
the tapered rods 34 and 36 extending respectively from
one end thereof. Rods 34 and 36 are electro-magneti-
cally coupled to each of the position sensors 204. The
position of the rods 34 and 36 within the coils 54 and 55
of the sensors 204 determines the level of the signal
which is sent to the computer module 66. The coils 54
and 55 are as mentioned, preferably of substantially flat
spiral shape, but forillustrative purposes, are shown
differently in the FIG, 14 schematic. The value of the
signal corresponds to the position of the shafts 42 and

50
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46, and accordingly, to mirror 32. Program buttons 208
are connected to the computer module 66 to initiate the
memory function of the computer module 66.

The foregoing has been a funttional description of a
block diagram which explains the operation of the mir-
ror position sensor system 200 and the sensors 204 of the
present invention. A detailed circuit diagram 220 of the
sensors 204 is illustrated in FIG. 15, and its principal
components will be explained and identified to further
enable one of ordinary skill in the art to make and use
the invention.

Referring to FIG. 15, there is illustrated the detailed
wiring diagram 220 of the electric circuitry for sensing
the position ofthe mirror 32 in the X and Y planes. The
portion of this circuit which senses the position of the
mirror 32 in the Y plane will now be described. To sense
the position of the mirror, a Colpitts oscillator 222 has
the tapered steel rod 34 inserted through oscillator coil
54, The Colpitts oscillator 222 is the preferred oscilla-
tor. However other oscillators such as a Hartley or
Armstrong oscillator may also be used. Movement of
the rod 34 through the coil 54 changes the magnitude of
the A.C. output voltage from the oscillator 222. This
output is amplified and converted to a D.C. signal
which is applied to the input ofa difference amplifier
circuit 224. The outputsignal from the difference ampli-
fier circuit 224 is connected to the computer module of
FIG.14 for processing and storing the signal.

The Colpitts oscillator 222 comprises an oscillator
coil 54, a zener diode 226, a transistor 228 such as type
number MPS 2907, a 1.5k ohm resistor 230, a 560 ohm
resistor 232, a 0.1 microfarad capacitor 234, and a 0.047
microfarad capacitor 236. The oscillator 222 is con-
nected to a grounded base amplifier circuit 238. The
grounded base amplifier circuit 238 includes a transistor
240 of the same type numberas transistor 228, a 47 ohm
resistor 242, a 3.9k ohm resistor 244, a 330k ohm resistor
246, and a 0.01 microfarad capacitor 248. The signal
from the amplifier circuit 238 is inputted into an A.C. to
D.C. converter circuit 250. This converter circuit 250
has a diode 252 such as type number 1N914, a 22k ohm
resistor 254, a 0.01 microfarad capacitor 256, a 0.001
microfarad capacitor 258, and a 20k ohm adjustable
potentiometer 260 as its components, The difference
amplifier circuit 224 receives the D.C. signal from the
converter circuit 250. The difference amplifier circuit
224 comprises an operational amplifier 262 such as type
number TLO092, a 10k ohm resistor 264, a 240k ohm
resistor 266, and a 390k ohm resistor 268.

The same numerals used to describe the circuitry for
the y plane are used to reference components cf the x
plane circuitry except the oscillator coil of the x plane
circuitry is numbered 55. The electronic circuitry for
sensing the position of the mirror in the x plane includes
the same components as the aforesaid circuitry for the y
plane, except the x plane circuitry further includes a
0.005 microfarad capacitor 270 in parallel with the os-
cillator coil 55 of the Colpitts oscillator 222. This capac-
itor 270 shifts one oscillator frequency relative to the
other oscillator to prevent the two oscillators 222 from
locking together at the same frequency.If the two oscil-
lators 222 were able to oscillate at the same frequency,
they would interfere with each other, which is not de-
sired. This capacitor 270 can be connected in parallel
with either of the oscillator coils 54 or 55.

There are some components which are commonto
both the x plane and the y plane sensor circuits. A diode
272 such as type number 1N4004 and a 47 ohm half watt
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resistor 274 in series with the diode 272, protect against
reverse polanty. A varistor 276 such as type number
V22Z.A05 is connected across the plus 278 and minus
280 terminals of the circuit 220 to protect aguinst tran-

sient. voltages. A voltage regulator 282 such as type 5number MC78L08is also included in the circuit 220 to
insure that the correct voltage is applied to the circuit
220, and to stabilize the oscillator 222 output.

Programming the computer module 66 to store the
desired positions of the seat and the mirror 32 is accom- '0
plished in the following manner. The user first moves
the seat and the mirror 32 to the desired position by

usinga manual seat control to move the seat and a man-ual mirror control to move the mirrors. At this point the
user will depress a SET button which is located near the }
manual controls. Pressing the SET button will initiate
the program mode of the computer module. The posi-
tion of the seat and the mirror 32 will now be placed in
the memory of the computer module 66. A pair of but-
tons marked MEM 1 and MEM 2 correspond to two
memory locations in the computer module 66 for stor-
ing two different positions ofthe seat and the mirror 32.
By pressing either the MEM 1 or MEM 2 button the
positions at which the seat and the mirror 32 are at that .,
particular time will be stored in the memory of the
computer module 66. A second set of seat and mirror 32
positions may be programmed in the computer module
66 for use by another driver. To reposition the seat and
the mirror 32 to the position stored in the first memory
location the user only meeds to press the MEM 1 button
and the seat and mirror 32 will automatically adjust to
that position unless they are already there. The assem-
bly can be used with the mirrors of various automobile
vehicles including cars, trucks and vans.

There are various changes and modifications which.
may be made to the invention as would be apparent to
those skilled in the art. However, these changes or
modifications are included in the teaching of the disclo-
sure, andit is intended that the invention be limited only gp
by the scope of the claims appended hereto.What is claimed is:

L. An assembly for adjusting the position of a mirror
of an automobile to selected preset positions relative to
a mount for the mirror, comprising:

(a) means for indicating the position of the mirror
relative to the mount, comprising a member associ-
ated with the mirror; and

(b) means for sensing the position of the member
relative to the mount, comprising an inductive 59
winding electromagnetically associated with the
member.

2. The assembly of claim 1 further comprising means
for providing a computer having memory means, and
wherein (he indicating means indicates the position of 35
the mirror to the computer memory means.

3. The assembly of claim 2 wherein in the preamble
the assembly is further for use with a computer memory
for sensing the position of an automobile seat; and
wherein the indication means is correlated to the seat 60
position stored in the computer memory.

4. The assembly of claim 1 wherein the member is
capable of absorbing electromagnetic energy and com-
prises a part of varying cross-section,

5. The assembly of claim 4 wherein the part of vary- 65
ing cross-section is of a substantially tapered shape.

6, The assembly of claim 5 wherein the substantially
tapered shape is a substantially conical shape.

45

7. The assembly of claim 4 wherein the member com-
prises metal.

8. The assembly of claim 1 wherein the inductive
winding is comprised of a substantially flat spiral coil,

9. The assembly of claim 1 wherein the memberis
connected to the mirror, wherein the inductive winding
is in fixed position relative to the mount, and wherein
the winding has a passageway extending through the
winding sized to permit the member to be moved
through the passageway of the winding.

10. The assembly of claim 1 wherein the sensing
means comprises a Colpitts oscillator.

11. The assembly of claim 10 wherein the sensing
means comprises differential amplifier means, and
means for converting from alternating current to directcurrent.

12, The assembly of claim 1 further comprising means
for adjusting the position of the mirror relative to the
mirror mount according to a selection of a preset mirror

0 sosition relative to the mount, comprising drive means
responsive to the indicating and sensing means to move
the mirror relative to the mount to a preset mirror posi-
tion.

13. An assembly for adjusting the position of a mirror
of an automobile to selected preset positions relative to
a mountfor the mirror, which positions are stored in the
memory of a computer, comprising;

(a) meansfor indicating to the memory the position of
the mirror relevant to the mount, comprising a rod
mounted to move with the mirror, the rod compris-
ing material capable of absorbing electromagnetic
energy and having a part thereof whichis of sub-
stantially tapered shape; and

(b) means for sensing the position of the rod relative
to the mount, comprising an oscillator having a
substantially flat spiral coil, means for amplifying,
means for converting alternating current to direct
current; and

(c) means for adjusting the position of the mirror
relative to the mirror mount according to a selec-
tion of a preset mirror position relative to the
mount, comprising drive means responsive to the
indicating and sensing means to move (the mirror
relative to the mount to a preset mirror position.

14. An assembly for adjusting the position of a mirror
of an automobile to selected preset positions relative to
a mount for the mirror, comprising:

(a) means for indicating the position of the mirror
relative to the mount, comprising a pair of mem-
bers associated with the mirror to move with mir-
tor movementrelative to the mount, each member
having means for absorbing electromagnetic en-
ergy; and

(b) means for sensing the position of each of the mem-
bers relative to the mount comprising two induc-
live windings, one each of said windings being
electromagnetically associated with a correspond-
ing indicator member, each winding having a pas-
sageway extending through the winding sized to
permit the indicator member to be moved through
the winding passageway, and each winding com-
prising a substantially flat spiral coil, and

(c) means for connecting the members to the mirror,
and to the mount for the mirror, so that the move-
ment of the members relative to the mirror mount
permits movement of the mirror relative to the
mount in two planes.
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15. The assembly of claim 14 wherein each of the

members is a rod comprising steel having a substartially
tapered shape, and wherein the indicating means further
comprises a drive shaft connected to each of the rods.

16. The assemblyofclaim 15 wherein in the preamble
the assembly is further for use with a computer memory
for sensing the position of an automobile seat and
wherein the indication means is correlated to the seat
position stored in the computer memory, and further 19
comprising means for adjusting the position of the mir-
ror relative to the mirror mount according to preset
mirror positions which correspond to preset seat posi-tions.

17. An assembly for adjusting the position ofa mirror 15
of an automobile to selected presetpositions relative to
a mountfor the mirror, comprising:

(a) means for indicating the position of the mirror
relative to the mount, comprising a member associ- 20ated with the mirror;

(b) means for sensing the position of the member
relative to the mount, comprising an oscillator; and

(c) means for electromagnetically controlling the
electrical output of the oscillator upon movement 25
of the member.

18. The assembly of claim 17 wherein the memberis
capable of absorbing electromagnetic energy.

19. The assembly of claim 17 wherein in the preamble
the assembly is further for use with a computer memory
for sensing the position of an automobile seat; and
wherein the indication means is correlated to the seat
position stored in the computer memory.

20. An assembly for adjusting the position of a mirror 35
of an automobile to selected preset positions relative to
a mount for the mirror, comprising:

(a) means for indicating the position of the mirror
relative to the mount, comprising a member con-
nected to the mirror, the member being capable of 40
absorbing electromagnetic energy;

(b) means for sensing the position of the member
relative to the mount, comprising an inductive
winding electromagnetically associated with the 45
member, the winding having a passageway extend-
ing throughit to permit the member to be moved
through the passageway.

21. The assembly ofclaim 20 wherein the member has
a part of varying cross-section, wherein the inductive 50
windingis in fixed position relative to the mount; means
for adjusting the position of the mirror relative to the
mirror mount according to the selection of a preset
mirror position relative to the mount, comprising drive
means responsive to the indicating and sensing means to
movethe mirror relative to the mountto a preset mirror
position.

22. The assembly ofclaim 20 wherein in the preamble
the assembly is further for use with a computer memory 60
for sensing the position of an automobile seat; and
wherein the indication meansis correlated to the seat
position stored in the computer memory.

65

23. An assembly for adjusting the position of a mirror
of an automobile to selected preset postionsrelative to a
mountfor the mirror, comprising:

(a) means for indicating the position of the mirror
relative to the mount, comprising a first member
associated with the mirror; and

(b) means for sensing the position ofthe first member
relative to the mount, comprising a second member
having a magnetic field, so that different positions
of the first member relative to the second member
causes a variation in the strength of the magnetic
field of the second member.

24. The assembly of claim 23 further comprising
means for providing a computer having memory means,
and wherein the indicating means indicates the position
of the mirror to the computer memory means.

25. The assembly of claim 23 wherein the sensing
means further comprises an amplifier, and means to
provide a direct current output signal.

26. The assembly of claim 23 wherein the member
comprises a part of varying cross-section.

27. The assembly of claim 26 wherein the part of
varying cross-section is of substantially tapered shape.

28. The assembly of claim 27:
(a) further comprising means for adjusting the posi-tion of the mirror relative to the mirror mount

according to the selection of a preset mirror posi-
tion relative to the mount, comprising drive means
responsive to the indicating and sensing means to
move the mirrorrelative to the mount to a preset
mirror position; and

(b) wherein the first member comprises steel.
29. The assembly ofclaim 23 wherein in the preamble

the assembly is furtherfor use with a computer memory
for sensing the position of an automobile seat; and
wherein the indication means is correlated to the seat
position stored in the computer memory.

30. An assembly for adjusting the position of a mirror
of an automobile to selected preset positions relative to
a mount for the mirror, comprising:

(a) means for indicating the position of the mirror
relative to the mount, comprising a first pair of- members associated with the mirror to move with
the mirror movementrelative to the mount, each
member having means for absorbing electromag-
netic energy and having a substantially tapered
shape; and

(b) means for sensing the position ofthe first members
comprising a second pair of members each having
a magnetic field and correlated to interact with
eachofthe respective first pair of members so that
different positions of each of the first members
relative to its corresponding second membercauses
a variation in the strength of the magneticfield of
each corresponding second member.

31, The assembly of claim 30 wherein the means for
sensing comprises each of the second pair of members
including an inductive winding electromagnetically
associated with its corresponding first member, each
winding having a passageway extending through it to
permit the corresponding first member to be moved
through the corresponding passageway.= = *. *. .
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57] ABSTRACT
A double external rear view mirror assembly for motor
vehicles and comprising a frame that supports a com-
paratively large flat mirror and a comparatively smal]
convex mirror, and two actuators for pivoting the two
mirrors, respectively, about their respective longitudi-nal and transverse axes with each of the actuators in-
cluding two electric motors mounted on the framebase,
a support for supporting a respective mirror in the
frame, and a transmission element that connects the two
motors with the support for the respective mirror 10

pivot the same about its longitudinal and transverseARES.

350/637
350/627
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1

DOUBLE EXTERNAL REAR VIEW MIRROR
ASSEMBLY FOR VEHICLES

BACKGROUNDOF THE INVENTION

The invention relates to a double external rear view
mirror assembly for vehicles, Double external rear view
mirror assemblies which mostly sre used in buses,
trucks and thelike, are known, These double external
rear view mirror assemblies include assemblies in which
a comparatively large mirroris movable and a compara-
tively small mirror is fixed, and assemblies in which
both mirrors are movable, generally by hand. However,
in both types of double external rear view mirror assem-
blies, the adjustment range is small, and the adjustment
itself is inconvenient for a vehicle operator to execute.
Besides, these double rear view mirror assemblies are
very unstable.

SUMMARYOF THE INVENTION

The object of the invention is to provide a double
external hand-adjustable rear view mirror assembly for
a vehicle which can be easily adjusted by a vehicle
operator.

Another object of the invention is a vehicle double
external rear view mirror assembly thal has a relatively
wide range of regulation for both mirrors.

A further object of the invention is a vehicle double
external rear view mirror assembly thatis stable duringvehicle movement.

The object of the invention is achieved by providing
a double rear view mirror assembly that comprises a
comparatively large flat mirror and a comparativelysmall convex mirror which are mounted in a common
frame and are movable by electric motors controlled by
a Vehicle operator from inside of the vehicle cabin,

The present invention both as to its construction so to
its mode of operation, together with additional objects
and advantages thereof, will be best understood from
the following detailed description of the preferred em-
bodiment with reference to the the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 showsa front view of a double external rear

view mirror assembly according to the invention;
FIG. 2 shows a cross-sectional view of the assembly

shown in FIG. 1 along line A—A;
FIG. 3 shows a cross-sectional view of the assembly

shown in FIG. 1 along line B—B,
FIG. 4 showsa cross-sectional view of a portion of a

mirror actuating mechanism; and
FIGS, 5 and 6 are cross-sectional views showingfurther details of the inventive double external rear

view mirror.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 1 shows a double external rear view mirror
assembly comprising a substantially prismatic and rect-
angular frame 1 having a front opening 2 in which a
comparatively large flat mirror 3 and a comparativelysmall convex mirror 4 are mounted. Both mirrors are
pivotable about their respective honizonta! and vertical
exes. The base 5 of the frame 1 is connected to a bracket
6 of a suppor assembly 7 by which the mirror assembly
is mounted on a vehicle body. The double external rear
view mirror assembly further comprises actuators 8 and

2
9 for adjusting the mirrors 3 and 4, respectively. Each of
the actuators § and 9 comprises a pair of electric motors
10 and 1] mounted on the frame base 5. The electric
motors 10 and 13 are connected by transmission ele-
ments 12 and 13 with support 14 for the comparatively
large flat mirror 3 and suppor 15 for the comparatively
small convex mirror 4, respectively,

The bracket 6 for the support assembly 7 has a bot-
tom portion 16 arranged centrally at the bottom of the
base § and in which connection elements 17 of the sup-
port 7 are engaged, The bottom portion 16 is closed by
a removable cover 18. Each connection element 17
comprises a fixed base 19 having a central clip 20. The
base 19 supports a locking bar 22. The locking bar 22 is
connected to the base 19 by screws 21. A second clip 23
is mounted on the base 19 in spaced relationship relative
to clip 20. A portion of the support assembly7is.re-

. ceived and fastened in the space between the two clips.
20

nM 7

The frame 1 and mirrors 3 and 4 generally have a
shape that is best harmonized with the vehicle model.

The transmission elements 12 and 13 that connect the
motors 20 and 11 with supports 14 and 15, respectively,
may generally include a ring 24 having an upper edge
on which a respective support 14 or 18 for the compara-
tively large flat mirror 3 or comparatively small and
convex mirror 4, respectively, is mounted. The ring 24
is pivotally supported in the frame by support means 28.
Motors of a respective pair of motors are mounted on

ag the bottom of the base § with their respective anes ex-

a0

35

60

65

tending transverse to each other. Oneof the respective
pair of motors whose axis extends parallel to the longi-
tudinal axis of the respective mirror, has at an end of the
output shaft thereof a pinion 25 that engages an arched
tack 26 extending transverse to the axis of the one of the
motors. One ofthe end portions of the arched rack 26is
connected with the upper portions 27 of the respective
ring 24, The other of the respective pair of motors,
whose axis extends transverse to the axis of the one
motor, and parallel to the transverse axis of the mirror,
has at an end of the output shaft thereof a gear 29. The
gear 29 engages a second arched rack 30 that is mounted
transverse relative to the rack 26 and is connected ft an
end thereof to the ring 24 st 4 point displaced by 90°
with respect to the point at which the rack 26 is con-
nected with the ring 24.

The control of actuators 8 and 9 can be effected from
inside of the cabin of the vehicle.

. While the invention has been illustrated and de-
scribed as embodied in s double external rear view
mirror, il is not intended to be limited to the details
shown, since various modifications and structural
changes may be made without departing in any way
from the spirit of the present invention.

Whatis claimed as new and desired to be protected
by Letters Patent is set forth in the appended claims.

Whatis claimed is:
1. A double external! rear view mirror assembly for

motor vehicles, comprising a substantially prismatic
frame including a base having inner and outer surfaces;
a comparatively large flat mirror and m comparatively
smal] convex mirror supported in said frame, each mir-
ror having longitudinal and transverse axis; and two
actustors arranged in said frame for moving said large
and smal! mirrors, respectively, about their respective
Jongitudina! and transverse axes, each ofsaid two actua-
tors including a pair of electric motors for moving o
respective mirror about its longitudinal and transverse

-
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axes, respectively, and mounted onthe inner surface of
said base, a support for supporting said respective mir-
rorin said frame, and transmission meansfor connecting
said pair of electric motors with said support to move
said support with said respective mirror about the longi-
tudinal ‘and. transverse axes of said respective mirror,
said pair of electric motors including a first motor hav-
ing an axis and a first output shaft, and mounted onsaid

- inner surface of said base such that the axis of said first
motor extends parallel to the longitudinal axis of said
respective mirror, and a second motor having anaxis
and a second output shaft, and mounted on said inner
surface of said base such that the axis of said second
motor extends parallel to the transverse axis of said
respective mirror,said transmission means comprising a
ring member having an upper edge for fixedly support-
ing ssid support for said respective mirror and sur-
rounding said first and second motors, first and second
arched racks extending substantiallyperpendicular to
the longitudinal and transverse axes of said respective
mirror, respectively, and fixedly connected to said ring

20

4
member, and first and second gears mounted on said
first and second output shafts of said first and second
motors, respectively, and engagingsaid first and second
arched racks, respectively, for pivoting said ring mem-

3 ber together with said support,for said respective mirror
about the longitudinal and transverse axes of said re-
spective mirror, respectively.

2. A double external. rear viewmirror assembly as set
forth in claim 1, further comprising means for attaching
said frame to a vehicle body, said attaching meansin-
cluding a mounting assembly for attaching said frame to
the vehicle body and a bracket attached to said outer

surface of said base for connecting said hae with said
15 mounting assembly.3. A double external rear view mirror siansetty as set

forth in claim 2, wherein said bracket includes a'bottom
extending centrally along said outer surface of said base
and connection means for connecting said mounting
assembly to said bottom ofsaid bracket.* . s © s

3

35

45
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i21] Appl. No.; 287,518 Primary Examiner—Ricky D. Shafer
122] Filed: Aug. 8, 1994 (57) ABSTRACT
[51] Int. CLWW..... GOIB 5/08; GO2B 7/182; An auxiliary mirror device is for securing to a rearview

B60R 1/06; BEOR 1/08=mirror of a vehicle, and includes a base secured to the
82] US. Ch. wo.359/86; 359/865; tear view mirror and a housingrotatable relative to the

359/872; 248/477—base. The housing includes a tapered portion for engag- .
{58] Field of Search ou... 359/862, 864, 865, 866, ing with an optical reflecting member which includes an

359/872; 248/467, 476,477 angular position that may be adjusted relative to the
base when the housing is rotated relative to the base.

(56) materheeneee The housing includes a tooth for engaging with a num-
U.S. PATENT DOCUMENTS ber of teeth formed in the base so as to position the

2,764,913 10/1956 Green .
4,526,446 7/1985 Adams
4,629,296 12/1986 White ..

housing relative to the base.
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AUXILIARY MIRROR ASSEMBLY FOR REAR
VIEW MIRROR

BACKGROUND OF THE INVENTION 5
1. Field of the Invention :

The present invention relates to an auxiliary mirror,
and more particularly to an auxiliary mirror assemblyfor rear view mirror.

2. Description of the Prior Art
A typical auxiliary mirror for rear view mirroris

disclosed in U.S. Pat No. 4,311,363 to Marsalka et al.
and comprises an optical reflecting element assembled
in a support housing. However,the auxiliary mirroris
simply attached to the rear view mirror. The angular
position of the auxiliary mirror may not be adjusted.

The present invention has arisen to mitigate and/or
obviate the afore-described disadvantages of the con-
ventional auxiliary mirrors.

SUMMARY OF THE INVENTION

The primary objective of the present invention is to
provide an auxiliary mirror assembly for a rear view
mirror in which the auxiliary mirror may be adjusted
relative to the rear view mirror.

In accordance with one aspect of the invention, there
is provided an auxiliary mirror assembly comprising a -
base for securing to a rear view mirror, the base includ-
ing a plurality of first teeth formed therein; a housing
rotatably secured to the base and including at least one
second tooth formed thereon for engaging with thefirst
teeth so as to position the housing relative to the base,
the housing including a tapered portion distal to the
base; and an optical reflecting member secured to the
tapered portion of the housing, and the optical reflect-
ing member being adjusted relative to the base when the
housingis rotated relative to the base.

The housing includes a bottom surface having a hub
formed therein, the base includes a pair of shafts ex-
tended therefrom for engaging with the hub of the
housing so as to be secured to the housing. The shafts
include a stop means for engaging with the hubso as to
retain the shafts to the hub. The bottom surface includes
at least one positioning arm formed therein, the second
tooth is formed on thepositioning arm for engaging
with the first teeth of the base.

Further objectives and advantages of the present
invention will become apparent from a careful reading
of a detailed description provided hereinbelow, with 50
appropriate reference to accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded view of an auxiliary mirror
assembly in accordance with the present invention;

FIG.2 is a perspective view of the auxiliary mirror
assembly;

FIGS. 3 and 4 are cross-sectional views taken along
lines 3-3’ of FIG.2;

25

30

40

55

FIG. 5 is an exploded view illustrating the attach- 60
ment of the auxiliary mirror assembly to a rear view
mirror;

FIG. 6 is a perspective view illustrating the attach-
ment of the auxiliary mirror assembly to a rear view
mirror;

FIG.7 is an exploded view showing another applica-
tion of the auxiliary mirror assembly in accordance with
the present invention;

2
FIGS. 8 and 9 are perspective views illustrating the

attachmentof the auxiliary mirror assembly to the rear
view mirror; and

FIGS.10 and 11 are cross sectional views taken along
lines 10-10’ and 11-11' of FIGS. 3 and 4 respectively.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to the drawings, and initially to FIGS.1 to
3, an auxiliary mirror assembly in accordance with the
present invention is generally designated with reference
numeral “I” and comprises a housing 10 defined by a
peripheral wall 11 which includes a tapered upper por-
tion having an annular shoulder 110 formed therein for
engaging with an optical reflecting member 30, best
shown in FIGS. 3 and 4. The housing 10 includes a
bottom surface 12 having a hub 13 formed in the center
and having a pair of positioning arms 14 oppositely
formed therein. Each of the positioning arms 14 in-
cludes a free end having a tooth 140 formed thereon.

A base 20 includes a bifurcated axle or a pair of shafts
21 for engaging in the hub 13 of the housing 10. The
shafts 21 each includes a stop means 22 formed in the
free end for engaging with the hub 13 so as to secure the
base 20 to the housing 10. The base 20 includes a plural-
ity of teeth 23 formed in the peripheral portion for
engaging with the teeth 140 of the positioning arm 14.

In operation, as shown in FIGS.3, 4 and 10, 11, when
the housing 10°is rotated relative to the base 20, the
teeth 140 of the positioning arms 14 may engage with
the teeth 23 of the base 20 so as to position the housing
10 relative to the base 20, It is to be noted that the
optical reflecting member 30 is inclined relative to the
base 20 such that the angular position of the optical
reflecting member 30 may be adjusted relative to the
base 20 when the housing 10 is rotated relative to the
base 20.

Referring next to FIGS.5 and6, the auxiliary mirror
assembly 1 may be secured to the optical reflecting
member51 of a rear view mirror 50 with adhesive mate-
rial 40, The housing 10 may also be rotated relative tothe base 20.

Alternatively, please refer to FIGS. 7-9, the rear
view mirror 50 may includes a board 52 provided
therein and the base 20 may be directly provided or
formed in the board 52. The angular position of the
optical reflecting member 30 may also be adjusted by
rotating the housing 10 relative to the base 20.

Accordingly, the auxiliary mirror assembly in accor-
dance with the présent invention includes an optical
reflecting member 30 having an angular position that
may be adjusted.

Although this invention has been described with a
certain degree of particularity, it is to be understood
that the present disclosure has been made by way of
example only and that numerous changes in the detailed
construction and the combination and arrangement of
parts may be resorted to without departing from the
spirit and scope of the invention as hereinafter claimed.I claim:

1. An auxiliary mirror comprising:
a base for securing to a rear view mirror, said base

including a plurality of first teeth formed therein
and a pair of shafts;65 a housing rotatably secured to said base and including
at least one second tooth formed thereon for en-
gaging with said first teeth so as to position said
housing relative to said base, said housing including
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a bottom surface having a hub formed therein,said
pair of shafts being engaged with said hub ofsaid
housing so as to be secured to said housing, and a
tapered portion distal to said base; and

an optical reflecting member secured to said tapered
portion ofsaid housing, and said optical reflecting
member being adjusted relative to said base when
said housingis rotated relative to said base.

20

25

35

45

55

65

4
2. An auxiliary mirror according to claim 1, wherein

said shafts include a stop means for engaging with said
hub so as to retain said shafts to said hub.

3. An auxiliary mirror according to claim 1, wherein
said bottom surface of said housing includes at least one
positioning arm formed therein, said second tooth is
formed on saidpositioning arm for engaging with saidfirst teeth of said base.= .o* * ©
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(57) ABSTRACT
The invention concems a vehicle rear-view mirror (1) com-
prising a plane-mirsror section (2) and at least one convex
section (3, 11) comtiguous with Lhe sides of the plane section
The curvature of the convex side sections is zero at the
transition line (4, 12) with the plane-mirror section (2), and
increases progressively with increasing arc length (L) from
the transition line, the cur of vertical orthogonal lines of
intersection being equal to the curvature of a horizontal
reference line (6, 6A) al their point of intersection, The
Tear-view mirror (1) proposed enables the driver to viewboth behind and to the side, The mirror (1) is easy to produce
since the curvature of the convex side sections (3, 11) only
departs by a small amount from the plane of the plane-mirror
section (2),
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REAR-VIEW MIRROR FOR VEHICLES

The invention relates lo a rear-view mirror for motor
vehicles, comprising a plane-mirror section and al least one
convexly curved side seclion contiguous with the sides of
the plane-mirror section and sloping steadily, and having a
curvature of zero al the transition line to the plane-mirror
section, the curvature of the side section increasing progres-
sively with increasing distance from the plane-mirror sec-tion.

A rear-view mirror of this type is known from Nether-
lands Patent Document NL-A-6 400 067 as an outside
mirror for a vehicle. In this case the flat mirror makes a
continuous changeover into a spherical mirror with a
decreasing curvature radius. Because the outside mirror is
disposed underthe eye level of the driver and only the lateral
space is perceived from the vehicle, the visual distortions of
the horizontal line that result in the transitional area into the
spherical mirror are tolerable. For an inside mirror disposcd
above the eye level of the driver and offset from il \oward the
vehicle center, and which also encompasses al least the
viewing area behind the vehicle, double images and a severe
distortion ofthe horizontal line result with a dimensioning of
this type, leading to visual errors.

A further rear-view mirror is already known from Euro-
pean Patent Document 0 210 757 A 2. In this mirror it is
provided that the flat mirror section changes over tangen-
ally into the curved section, whose curvalure increases
suddenly al the transition line and is further increased in
spiral fashion, The sudden change in curvature is disadvan-
tageous notonly for recognizability of a reflected image due
(o resulting double images, but also for production.

Further, inside rear-view mirrors are known from Ger-
man Patent Document DE 17 55 828 Al in which a
horizontally and vertically curved side-mirror section is
contiguous with a plane-mirror section, The curvature radii
of the side-mirror section are intended to become smaller
with increasing distance from the mirror center, Although
the curvature of this side-mirror section increases outwardly,
this increase in curvalure takes place: in steps, not ina sleady
manner, This steplike increase in curvature causes a transi-
tion thal is noticeable as a kink, not merely at the transition
line from the plane-mirror section into the side-mirror
section, but al each changeover of curvature radius, thus
preventing a side view*adequate to fulfill safety require-
ments, because as the number of radius changeovers
increases,-an equal number of kinks thal distort the reflected
image and cause double images is present on the side-mirror
secuion. An embodiment of the side mirror curvature may
permit a virtually distortion-free side view for the driver if
the respective difference of the curvature radii is set to be
appropriately low; however, even with this determination of
curvalure, no seamless changeoverof curvature is provided
from the plane-mirror section into the curved side-mirror
section, so that the rear view is impaired at least at the
transition line, which bas a negative overall effect on the
performance capability of this rear-view mirror,

Further, inside rear-view mirrors are known from Ger-
man Patent Document DE 28 49 468 A | in which the
plane-mirror section changes over, with respect Lo its hon-
zontal axis, to a convexly curved side-mirror section shaped
uniformly in ihe manner of a shell of a cylinder, by means
of which the viewing angle is enlarged by the convexcurvature of the side-mirror section in comparison to the
plane-mirror section, This mirror permits a side view from
the vehicle, but has the disadvantage ofa distorted reflection
of the side viewing field because ofthe cylinder shell-shaped
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curvature. An assessment of the position of overuiking
vehicles is exceedingly difficull. Moreover, there is no
seamless changeover from the plane-mirror section into the
curved side-mirror section, because the curvature of the
side-mirror section changes suddenly at the transition line.
For this reason the transition line is always perceived by the
driver as a kink that causes an irregular reflected image,
particularly double images. Because ofthe distortion ofthe
refiected image and the kink al the transition linc, the driver
particularly cannotjudge the position of overtaking vehicles,
either sufficiently or al all, the consequence of which is aconsiderable reduction in safety. P

Further, inside rear-view mirrors are known from Ger-
man Patent Document DE 34 01 033 A 1 that permit an
undistorted view through the side window by means of a
combination of one main mirror and two side misrors, which
can be adjusted independently of each other to different
viewing angles.

The design-related spacing between the respective indi-
vidual mirrors does not permit an error-free side view,
however, because the driver perceives only double images
when one eye looks into the main mirror and the other eye
looks into the offset side mirrors, The two eves receive two
different image signals from the angled side mirrors thal can
only be imprecisely assembled by the human brain into one
complete, image. Because of this, considerable visual per-
ceptual etrors occur that reduce safety in traffic. This rear-
view mirror also causes an early onsel of the decline in the
seeing ability of the driver due (o fatigue, because in the use
of the three-part rear-view mirror he musi view nol only one
inside mirror, but three al once.

In summary, the variations of a tear-view mirror known
up to now do not adequately include the “blind spotthat lies
between the direct viewing area and the side view from the
curved mirror area; they only permit an unsatisfactory side
view that does not mect safety requirements because of
distortion or double images.

The object of the invention is to modify @ mirror of the
type mentioned for use as an inside rear-view_mirror, —
wherein it is intended to be ensured (hat the area‘ofthefront
side window on the driver side is also included visually
without leaving a “blind spot,” and that the spatially curved
afea of the rear-view mirroroffers an assessable reficction,
free from double images,of vehicles to the side with respect
to the position of the driver's own vehicle,

The object is attained in that the rear-view mirror 18 an
inside rearview mirror, thal the lines of intersection of
orthogonal planes of the side-mirror section are circles
whose curvature correspondsrespectively to the curvature of
a horizontal line of reference on the side-mirror section in
their point of intersection with the circles, that the curvature
of the side-mirror section increases in the manner of a
clothoid spiral in linear fashion with the’ are length on the
horizontal line of reference on the side-mirror section, thal
the curvature ofthe clothoid spiral defining the curvature of
the side-mirror section on the driver's side has a clothoid
parameter A between 100 mm and 200 mm, and that the
horizontal line of reference extends in the cenler or above
the center of the mirror center, approximately at the height
of an apparent horizontal -line for the normal viewer,

The arc of the curve in accordance with the invention ts
distinguished in hat the convex curvature of orthogonal
lines of imersection of the side-mirror section surface cor-
responds (o the curvature of a horzontal line of reference on

the side-mirror section at the respective points of intersec-tion.
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A reflection of the objects to the side of the driver's own
vehicle, particularly overtaking vehicles, that overcomes the
previous “blind spot” and is for the most part free from
distortion,is attained by means of the progressively increas-
ing arc of the curve of the side-mirror section of the
invention. Because of the reducing effect that occurs due the
steady, progressive decrease of the curvature radii toward
the mirror end, the enlargement due to the approach of an
overtaking vehicle is nearly compensated. By meansofthis
compensation, a vehicle passing Lo the side can be visually
discerned in the best possible manner, compared with con-
ventional plane mirrors, because the apparent speed at which
the vehicle in the reflected image passes is reduced to a more
discemible rate. The continuous change in the curvature
from: the plane-mirror section to the side-mirror section
permits a spatial detection by both eyes of viewed objects.

It has proven to be particularly advantageous lo set the
horizontal line of reference approximately at the height of a
horizontal line visible to the normal viewer, that is, above
the horizontal center of the mirror, because the normal,

., viewer always selected the basic position in:such a way that
the road is reflected by the, largest part of the mirror surface.

The arc of the curve of the horizontal curvature of the
mirrorsurface is embodied as a clothoid spiral. The curva-
ture law 1/R=CxL, where C=A?’,is a result of the require-
ment thal the curvature of the mirror surface is to increase
in linear fashion with the arc length. In this equation A is the
so-called clothoid parameter.

The transition from the plane-mirror section into the -
curved side-mirror section is likewise effected according to
the law of clothoid spirals. The result is a continuous
transition from R==>to R=x,the radius that extends over the
arc length. It has proven to be sufficient to bridge. the
previous “blind spot” on the driver's side whenthe clothoid
spiral progress has.a parameter of A=]00 mm to 200 mm.and
is embodied as extending to an end radius of R=100 mm to
R=300 mm. : .

Special features of the rear-view mirror are characterized
in the dependent claims. ;
_. The lengths of the plane-mirror section and the side-
mirror section are at a ratio of approximately 2:1, and the
side-mirror section has a length of 8 to 15 cm,preferably 12cm.

It has proven-to be particularly advantageous thal the
progressof the clothoid has a clothoid parameter A of 130
mm. The curved surface that normally resulis from this
departs only slightly in the back from the plane ofthe planar
mirror section. This slight divergence is not only visually
advantageous, but also greatly simplifies the manufacturing
process of the rear-view mirror. Because of the stepless
transition in curvature, the curved area can be produced
simply and withoutoptical errors through hot bending offlat
glass. The mathematical definition of the curved surface
allows the curved: shape to be produced very simply by
means of.a program-controlled, automated machine.The inside rear mirror with the side-mirror section cur-

vature of the invention is also suited for eliminating the
previous “blind spot” on the passenger side if an appropri-
ately sized, curved side-mirror section is also contiguous
with the plane-mirror section on this side.

With proper sizing, the plane-mirror section on the
passenger side can be correspondingly shortened so thal a
curved side-mirror section can also be received on this side
of the plane-mirror section. The result ofthis is an enlarge-
ment of the rear-view-angle toward the passenger side as
well, without it being necessaryto enlarge the rear-viewmirror overall. r
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In an advantageous embodiment, the area contiguous
with the plane-mirror section is torqued such that the upper
mirror edge is drawn furtherinto the vehicle interior than the
lower mirror edge. The torsion begins al the transition linc
of the plane-mirror section to the side-mirror section and
extends over-approximately ‘4 of the side-mirror section.
The resulting tilt angle of 3° to 9° is maintained from the end
ofthe torsion to the outer edge of the mirror.

The side-mirror section rotated downwardly around the
horizontal line of reference reflects the left side of the road

al approximately the height of the line of reference. Because
of this, the basic position of the rear-view mirrorinside the
vehicle can be adjusted for optimum viewingto the side and
rear. Because ofthe torsion, the adjusting tilt-lever dimming
device provided for the plane mirror can be operated when
the plane-mirror section and respective side-mirror section
are connected in one piece; this does not impede the function
of the respective side-mirror section.

It has proven to be particularly advantageous to sel the
horizontal line of reference approximately at the height of a
horizontal line visible to’ the normal viewer, that is, above
the horizontal center of the mirror, ‘because the normal
viewer always selects the basic position in such a way that
the road is reflected by.the largest part of the mirror surface.
Torsion can be omitted with this embodiment.

It-is proposed as a particular embodimentof the inven-
tion that a hinge be provided between the plane-mirror
section and the side-mirror section, by means of which the
plane-mirror section is dimmed by the known till-lever
device and the side-mirror section is dimmed by means ofan
anti-glare coating. The plane mirror adjusted for dimmingis
also contiguousdiréctly and without changesin curvature or
slope with the curved side-mirror section.

The invention is explained in detail below by means of
an exemplary embodiment. The drawings show in:

FIG, 1; a schematic front view of the rear-view mirror;
FIG. 2: the rear-view mirror surface in a view from

above, 3
FIG. 3: a cross-section of the side-mirrorsection (I1I—

II), seen from the torsion end line in the direction toward the
left end of the mirror;

FIG. 4: a schematic view of the sight angle seen by a
normal driver through the rear-view mirror,

FIG. 5: a schematic view of the view of the driver
through the rear-view mirror of a vehicle to the rear and a
vehicle in the previous “blind spot” to the lefi, next to the
driver; and

FIG.6: a schematic view of the sight angle seen in the
Tear-view mirror, in comparison to commercial rear-view
mirrors.

FIG. 1 shows the rear-view mirror (1) schematically in a
front view. The mirror comprises a plane-mirror section (2)
extending from the right end of the rear-view mirror (16) to
the transition line (4) and a convexly curved side-mirror
section (3) contiguous with it and extending from the
transition line (4) to the left end of the mirror (17). The
plane-mirror section (2) comprises approximately ¥% of the
total length of the mirror (13), and the side-mirror section (3)
comprises approximately “4 of the total mirror length.

The horizontal line of reference (6) in the exemplary
embodiment extends through the center of the rear-vicw
mirror (1) in the form of a clothoid spiral with the parameter
A=130 mm. The convex curvature of the horizontal line of
reference (6) increases progressively with an increasing arc
length (L) toward the lefi end of the rear-view mirror (17).
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In the side-mirror section (3), lines of intersection of
planes of intersection (Sa—Sc)thal are orthogonal to the line
of reference (6) are drawn by way of example; their curva-
hire corresponds io the curvature of the horizontal line of
reference (6) ai their points of intersection (7a-7c), The
horizontal and vertical curvature radii of these points of
intersection (7a—7c) chosen by Way of example can be seen
from the following table, according to the formula R=A?:L
with a clothoid parameter of A=130 mm.
eee

Arc Length (L) Curvature Radius (R)
Poni of intersection (in mm) (in mum).neni

(Ta) a) 338
(Te) #0 21.25
ey 120 ~ 140,833eee

The coordinates (x, y) of the horizontal line of reference
(6) are determined for the clothoid parameter A=1, i,e., in
normal form, by the respective arc length (L) according to
the following equations:

L cE

| cme Lats y=f sin £772 - di.Q 0

A torsion section, for instance, is embodied between the
transition line (4) and a vertical torsion endline (9).

Instead of the arrangementof the horizontal clothoid line
of reference (6) in the center of the mirror, in another
embodiment the clothoid line of reference (6A) is provided
approximately at the height of the apparent horizontal image
in the rear-view mirror (1), that is, above the center. This
permits a better downward view to the side, and wwo-
wheeled vehicles being driven very closely to the vehicle

20

vel iS

can be well seen, The torsion section (8) can thus be omitted, .
because it has a similar effect.

Further, a dimming tilt-lever (10) is shown schematically
with which al least the plane-mirror section (2) can be
adjusted to be free from glare.

in the right area of the rear-view mirror, a further
side-mirror section (11) can optionally be provided that is
curved in the manner ofa clothoid spiral and extending from
the vertical wansition line (12) such that the right side
window area can be seen. The clothoid parameter A is larger
than on the curved side-mirror section (3) on the driver's
side because of the different viewing angles,

FIG. 2 shows the mirror surface of the exemplary
embodiment in a top view. The side-mirror section (3),
which becomes more sharply curved with increasing arc
length (L), is contiguous al the transition line (4) with the
plane-mirror section (2). Al the transition line (4) the coor-
dinates (x, y) of the horizontal line of reference (6, 6A) equal
zero. The upper mirror edge (14)of the side-mirror section *
(3) points away from the viewer to a lesser extent than the
lower mirror edge (15) because of the torsion or upward
displacement of the horizontal line of reference (6).

The optional right side-mirror section (11) shown in
dashed lines has a smallerlateral extension and more severe
curvature than the lef\ side-mirror section (3).

Hinges (18, 18A) are shown on the back side of the
mirror, al the transition lines (4, 12), by means of which the
dimming of the plane-mirror section (2) around the dimming
WIL axis (29) is possible without an effect of the adjustment
angle of the side-mirror sections (3, 11). r
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FIG. 3 shows a cross-section of the side-mirror section

(3), seen from the torsion endline (9) in the direction loward
the left mirror end (17). The upper mirror edge (14) is
rolated toward the vehicle interior around the horizontal line
of reference (6), while the lower mirror edge (15) is rotated
away from the vehicle interior around the horizonial line of
Teference (6), The torsion is illustrated in comparison to a
vertical line of reference (19). The angle of torsion (30) of
the exemplary embodiment is 3°-9° with respect to the
vertical line of reference (19),

FIG. 4 shows the viewing angle (21) perceived through
the plane-mirror section (2) from the-position of a normal
driver (20) and the viewing angle (22) perceived through the
side-mirror section (3, 11). It can be seenthat the viewing
angle (22) perceived from the sidé-mirror section (3)
directly adjoins the direct viewing angle (23), thus climi-
nating the previous “blind spot."

The right side viewing angle (22A) shown in dashed
lines results when the right curved side-mirror section (3)is
provided. This section also allows detection of two-wheeled
vehicles, in particular, that are driving closely next to thevehicle.

FIG, § clearly shows the viewing angle (22, 22A)of a
normal driver that is expanded by the rear-view mirror(1),
in comparison to the inside plane-mirror viewing angle (24),
and the outside mirror viewing angle (25, 25A) and outside

»\Side-angle view (26, 26A) thal can be perceived through
standard oulside mirrors (31, 31A). The wide-angle mirror
eficompasses a smaller area than the part ofthe inside mirror
curved in accordance with the invention because of its
disadvantageous position with respect to the viewer.

FIG. 6 shows how the normal driver sees a vehicle (27)
behind him and a vehicle (28) next to himin the rear-view
mirror (1). An approximately parallel course of perspective
lines and a nearly constant size ofthe apparent images result
from the progressively increasing reductionof approachingobjects, i

I claim:

1. A rear-view mirror (1) for vehicles, comprising a
plane-mirror section (2) and at least one-convexly ‘curved
side section (3, 11) contiguous with the sides of the plane-
mirror section and sloping steadily, and having a curvature
of zero al the transition line (4, 12) imo the plane-mirror
section (2), the curvature of the side section continuously
increasing progressively with increasing distance from the
planc-mirror section (2), characterized in that the rear-view
murror (1) is an inside rear-view mirror, that the lines of
intersection of orthogonal planes of the side-mirror section
(3, 11) are circles whose curvature corresponds respectively
to the curvature of a horizontal ling of reference (6, 6A) on
the side-mirrorsection in their point of intersection with the
circles, thal the curvature of the side-mirror section (3, 11)
increases in the manner of a clothoid spiral in linear fashion
with the arc length (L) on the horizontal line of reference (6,
6A) on the side-mirror section (3, 11), that the curvature of
the clothoid spiral defining the curvature of the side-mirtor
section (3) on a driver's side has a clothoid parameter A
between 100 mm and 200 mm, and that the horizontal line
ofreference (6, GA) extends in the center or above the center
of the mirror center, approximately at the height of anapparent horizontal line (6A) for a normal viewer,

2, The rear-view mirror as defined by claim 1, character-
ized in that the clothoid spiral has a clothoid parameter ofA=130 mm.

3, The rear-view mirror as defined by claim 2, character-
ized in that a torsion secuion (8) of the curved side-mirror

eeection (3) thal is defined by the transition jine (4) and a
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vertical torsion end line (9) is oriented downward by
approximately 3° to 9° around the horizontal line of refer-
ence (6) extending through thetorsion section, and thal the
torsion section (8) is disposed to extend over approximately
44 of the curved side-mirror section (3). 5

4. The rear-view mirror as defined by claim 1, character-
ized in that a torsion section (8) ofthe curved side-mirror
section (3) that is defined by the transition line (4) and a
vertical torsion end line (9) is. oriented downward by
approximately 3° to 9° around the horizontal line of refer- 10
ence (6) extending through the torsion section, and that the
torsion section (8) is disposed to extend over approximately
\% of the curved side-mirror section (3).

5. The rear-view mirror as defined by claim 4, character-
ized in thal the lengths of the plane mirror section (2) and the 15
side-mirror section (3) are in a ratio of approximately 2:1,
and that the length of the side-mirror section (3) is approxi-
mately 8 to 15 cm.

6. The rear-view mirror as defined by claim 5, character-
ized in that the length of the side-mirror section (3) is 20
approximately 12 cm.

7. The rear-view mirror as defined by claim 4, character-
ized in that the rear-view mirror (1) is embodied in one
piece. ‘

8. The rear-view mirror as defined by claim 7, character- 25
ized in that at least the plane-mirror section (2) is adjustable
by means of dimmingtilt-lever (10). ~ ii

9. The rear-view mirror as defined by claim 8, character-
ized in that a hinge (18) is disposed between the plane-
mirror section (2) and the side-mirror section (3, 11),

10. The rear-view mirror as defined by claim 9, charac-
terized in that the side-mirror section (23, 11) is provided
with an anti-glare coating.

1. The rear-view mirror as defined by claim 9, charac-
terized. in that the clothoid spiral defining the curvature of 35
the side-mirror section (11) disposed on a passenger's side
has a larger clothoid parameter A than the clothoid spiral

30

8
defining the curvature of the side-mirror section (3) on the
driver's side.

12, The rear-view mirror as define by claim 9, character-
ized in that the side-mirror section (3, 11) is produced by
means of hot bending of a flat glass plate.

13. The rear-view mirror as defined by claim 1, charac-
terized in that the lengths of the plane-mirror section (2) and
the side-mirror section (3) are in.a ratio of approximately
2:1, and that the length of the side-mirror section (3) is
approximately 8 to 15 cm.

14. The rear-view mirror as defined by claim 13, charac-
terized in that the length of the side-mirror section (3) is
approximately 12 cm. _*

15. The rear-view mirror as defined by claim 1, charac-

terized in that the rear-view mirror (1) is embodiedin onepicce, i
16, The rear-view mirror as defined by claim 1, charac-

terized in thatat least the plane-mirrorsection (2)is adjust-
able by means of a dimmingtilt-lever (10).

17. The rear-view mirror as defined by claim 1, charac-
terized in that a hinge (18) is disposed between the plane-
mirror section (2) and the side-mirror section (3, 11). _
18. The rear-view mirror as defined by claim 1, charac-

terized in thatthe side-mirror section (3, 11) is provided with
an anti-glare coating.

19. The rear-view mirror as defined by claim 1, charac-
terized,in that the clothoid spiral defining the curvature of
the side*mirror section (11) disposed on a passenger's side
has a larger clothoid parameter A than the clothoid spiral
defining the curvature ofthe side-mirror section (3) on thedriver's side.

20. The rear-view mirror as defined by claim 1, charac-
terized in that the side-mirror section (3, 11) is produced by
means of hot bending of a flat glass plate.

*_* © * &
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"Achteruitkijkspiegel"
 

De uitvinding heeft betrekking op een achteruit-

kijkspiegel, in het bijzonder voor motorvoertuigen, omvattende

een vlak hoofdspiegeldeel en een hulpspiegeldeel voor het

vergroten van het gezichtsveld van de gebruiker. 7 _
Een dergelijke achteruitkijkspiegel is bekend- -

uit de Nederlandse ter inzage gelegde octrooiaanvrage . ‘
No. 77.11500. Bij deze bekende achteruitkijkspiegel is het

‘“hulpspiegeldeel uitgevoerd als vlakke spiegel. Dit brengt
een aantal problemen en beperkingen met zich mee, die de

uitvinding beoogt op te lossen resp. op te heffen. Bij

juiste instelling van de bekende spiegel kan inderdaad worden”

bereikt, dat het gezichtsveld vande gebruiker zodanig wordt
vergroot, dat de "dode hoek" door het hulpspiegeldeel wordt
bestreken, hetgeen de verkeersveiligheid ten goede komt.

Bij deze bekende ‘spiegel is evenwel een juiste instelling

van het uiterste belang, aangezien bij zelfs geringe ver-

stellingen het gevaar bestaat, dat de gebruiker misleid wordt

door de door hem in de spiegel waargenomen beelden. Bovendien :
is het hulpspiegeldeel bij de bekende achteruitkijkspiegel ~~

relatief klein uitgevoerd, zodat slechts zeer beperkte

informatie over de verkeerssituatie in de dode hoek wordt
verkregen. Zoais verder blijkt uit de beschrijving van de

bekende spiegel, is deze spiegel beperkt tot toepassing bij

een buitenspiegel aan de zijde van de bestuurder, en wel in

het bijzonder voor het bestrijken van de dode hoek. ~
.De uitvinding stelt zich ten doel, een achteruit-

kijkspiegel te verschaffen, die de gebruiker meer uitgebrei-

de informatie over de verkeerssituatie achter hem verschaft

en zich bovendien leent voor toepassingen, waarbij de

gebruiker gebaat kan zijn bij extra visuele informatie.

Met het oog daarop stelt de uitvinding een my

achteruitkijkspiegel van het in de aanhef vermelde type

-yoor, die volgens de uitvinding het kenmerk vertoont, dat=

het hulpspiegeldeel bol fs.

7908257
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Van voordeel is die uitvoeringsvorm, waarbij het

hulpspiegeldeel is uitgevoerd als op het hoofdspiegeldeel
aanbrengbaar, los element. Op deze wijze kan een bezitter
van een reeds van een achteruitkijkspiegel voorzien voertuig
een hulpspiegeldeel aanbrengen, zodat hij een samengestelde

achteruitkijkspiegel verkrijgt met een hoofdspiegeldeel en

een hulpspiegeldeel. ,
Praktisch is die uitvoeringsvorm van een“los

hulpspiegeldeel, waarbij dit hulpspiegeldeel is voorzien—-~
van een viakke achterplaat, waarop een klevend element is

aangebracht. Bij voorkeur is dit klevende element uitgevoerd
als dubbelzijdig klevende, veerkrachtige plaat. Dit heeft
het voordeel dat, indien door een ongeval het hoofdspiegel-
deel beschadigd raakt, het hulpspiegeldeel met redelijke
waarschijnlijkheid intact blijft, zodat de gebruiker zijn
reis zonder. gevaar kan voortzetten:,

Verder geniet de voorkeur die uitvoeringsvorm,
waarbij het hulpspiegeldeel rond is en zijn rand ten minste

enigszins vloeiend aan het oppervlak van het hoofdspiegeldeel
aansluit. Deze uitvoeringsvorm is van voordeel aangezien
daarbij, anders dan bij de-constructie van de bekende spiegel
volgens de Nederlandse octrooiaanvrage No. 77. 11500,. geen
kans bestaat, dat bijvoorbeeld bij het wassen van Ret sat
voertuig de hulpspiegel losraakt.

“In een verdere variant is het hulpspiegeldeel
als 66n geheel met het hoofdspiegeldeel uitgevoerd.

Bijvoorbeeld kan de spiegel een draagplaat met
eer vlak en een bol deel omvatten, op welke draagplaat een
spiegelende laag is aangebracht. Deze spiegelende laag kan
op de achterzijde van de draagplaat zijn aangebracht, waarbij
de draagplaat transparant is. In dit geval dient de draag-
plaat tevens als heschermlaag voor de spiegelende laag. Ook
kan de spiegelende laag aan de voorzijde van de draagplaat
zijn aangebracht. In dat geval kan de draagplaat zijn
uitgevoerd als geheel vlakke plaat, met een bolvormig,
verdikt deel, hetgeen de stevigheid van de plaat ten goede

komt, maar de spiegelende laag onbeschermd laat.
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Een verdere variant is die, waarbij het hoofd-
spiegeldeel en het hulpspiegeldeel zijn uitgevoerd als een
plaat met een vlak en een bol deel, het oppervlak van welke
plaat glad is. Bijvoorbeeld kan deze plaat van gepolijst

aluminium zijn. <4

Zoals reeds is opgemerkt, biedt de spiegel ,
volgens de uitvinding nog verder gaande toepassingsmogelijk- -
heden. Niet alleen de horizontale gezichtshoek van de ge-

bruiker wordt namelijk vergroot, maar ook de verticale. .
Hiervan kan gebruik worden gemaakt door bijvoorbeeld een

Spiegel volgens de uitvinding aan de van de gebruiker
_afgewende zijde van de auto aan te brengen, waardoor hij

bijvoorbeeld bij achteruit parkeren ook lager geplaatste

obstakels, bijvoorbeeld kilometerpalen of dergelijke,
kan waarnemen. Verder kan een spiegel volgens de uitvinding

als binnenspiegel in een voertuig worden geplaatst. Op deze
wijze heeft de chauffeur steeds een‘goed zicht op’de in het
voertuig achter hem plaatsvindende gebeurtenissen, bijvoor-

beeld spelende kinderen.

De uitvinding zal nu worden toegelicht aan de
hand van de bijgaande tekening. Hierin tonen:

fig. 1 een aanzicht van een uitvoeringsvoorbeeld.

van een spiegel volgens de uitvinding; .
fig. 2 een dwarsdoorsnede langs de lijn II-Ir

in fig. 1;

fig. 3 een tweede uitvoeringsvorm van de spiegel

volgens de uitvinding;

fig. 4 een derde uitvoeringsvorm van de spiegel

volgens de uitvinding;

fig. 5 een schematisch bovenaanzicht van een

auto met een spiegel volgens de uitvinding, waarbij de

horizontale gezichtshoek van de chauffeur is weergegeven; en

Fig. 6 een schematisch zijaanzicht van een auto,

Waarbij de verticale gezichtshoek van de chauffeur is

weergegeven.

Fig. 1 toont een aanzicht van een eerste uit-—

voeringsvorm van een achteruitkijkspiegel volgens de uit-=

vinding. Deze spiegel omvat een _vlak hoofdspiegeldeel 1 en
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een bol hulpspiegeldeel 2, welk hoofdspiegeldeel 1 is inge-
bed in een huis 3, waarvan de rand 4 in fig. 1 zichtbaar is.
Het hulpspiegeldeel 2 beslaat slechts een relatief. klein
gedeelte van het spiegeloppervlak van het hoofdspiegeldeel
1, waardoor de normaal met een vlakke spiegel verkregen
informatie praktisch geheel behouden blijft. Door de bolle
vorm van de spiegel 2 wordt een grotere gezichtshoek verkre-
gen, een en: ander zoals schematisch in fig. 1 is weergegeven
in de vorm van het in de achteruitkijkspiegel door de gebrui-
ker waargenomen beeld. ; .
“ Fig. 2 toont een dwarsdoorsnede door de spiegel

volgens fig.-1 langs de lijn II-Izr. In dit uitvoeringsvoor- ~
beeld is de hulpspiegel 2 uitgevoerd als los op het hoofd- ©
Spiegeldeel 1-aangebracht element, omvattende het e@igenlijke
hulpspiegeldeel 2, een hulpspiegeldeelhuis 5, bijvoorbeeld
uit aluminium, met een vlak achterdppervlak, Waarop een
tweezijdig klevend, veerkrachtig element 6 is aangebracht.
Z0als uit deze figuur blijkt, is de omtreksrand van het
hulpspiegeldeelhuis 5 zodanig gevormd,.dat, te zamen met het
tweezijdige kleefelement een enigszins vloeiende aansluiting
op het oppervlak-van het hoofdspiegeldeel 1 wordt verkregen.

Fig. 3 toont een tweede uitvoeringsvoorbeeld van .
de spiegel volgens de vitvinding, waarin het spiegelhuisniet
is weergegeven. In deze uitvoeringsvorm omvat de spiegel een
draagplaat7,..aam de achterzijde waarvan een spiegelende
laag 8 is aangebracht. De draagplaat 7. moet-in dit geval
uit transparant materiaal bestaan; de Spiegelende laag 8
kan zijn -uitgevoerd als reflecterende kunststof, daluminium-
folie, spiegelende kunststof of door een opdamptechniek op
de draagplaat 7 zijn aangebracht. : .

Fig. 4 toont een derde variant van de spiegel
volgens de uitvinding, waarbij een draagplaat 9, waarvan
het achteroppervlak geheel vlak is en het voorvlak ten dele
vlak en ten dele bol, aan zijn voorzijde is voorzien van
een spiegelende laag 10. Deze spiegelende laag 10 kan in
principe op dezelfde wijze zijn uitgevoerd als reeds aan
de hand van fig. 3 is besproken,
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Opgemerkt wordt, dat in het uitvoeringsvoorbeeld

volgens fig. 3 de spiegelende laag 8 door de draagplaat 7

tegen beschadiging is beschermd. In het uitvoeringsvoorbeeld

volgens fig. 4 is dat niet het geval; de.spiegelende laag
10 is derhalve bij voorkeur een weinig steviger, dikker,

uitgevoerd dan de spiegelende laag 8. .
Ten overvloede wordt: opgemerkt, -dat het ‘uit-

voeringsvoorbeeld volgens de fig. 1 en 2 in die zin: van de
uitvoeringsvoorbeelden volgens de fig. 3 en. 4 verschiit, dat
bij dé fig. 1 en 2 sprake is van een hoofdspiegeldeel met’
een daarop aanbrengbaar los hulpspiegeldeel, terwijl in de
fig. 3 en 4 sprake' is van een achteruitkijkspiegel, waarbij

het hoofdspiegeldeel en het nulpepiageldael 7eeerrees
zijn uitgevoerd.

Fig.°5 toont, hoe de ‘horizontale gezichtshoek

van een gebruiker vergroot. door toepassing van een spiegel

volgens de uitvinding. Met getrokken 1ijnen zijn de grenzen
van het gezichtsveld in horizontale richting van dé gebruiker

bij gebruik van het hoofdspiegeldeel weergegeven; de onder-

broken lijnen tonen de grenzen van het gezichtsveld van de

gebruiker, indien hij in het hulpspiegeldeel kijkt. Duidelijk

is, dat geen enkele wezenlijke informatie voor de gebruiker

verloren gaat, terwijl, zelfs bij een aanzienlijke verstel-
ling van de gehele achteruitkijkspiegel, een voldoend groot -
gezichtsveld overblijft. Het behoeft geen betoog, dat dit

een zeer belangrijke eigenschap is, die is verkregen door
toepassing van een bol hulpspiegeldeel volgens de uitvinding.

De in fig. 6 getekende situatie heeft betrekking

op het geval, waarin de chauffeur gebruik maakt van de

achteruitkijkspiegel volgens de uitvinding om bijvoorbeeld

in achterwaartse richting te parkeren. Behalve de reeds aan ,
de hand van fig. 5 beschreven horizontale vergroting van

zijn gezichtshoek blijkt uit fig. 6 de aanzienlijke vergro-

ting van de verticale gezichtshoek, die in het bijzonder van

belang is voor het waarnemen van laag geplaatste obstakels,

overstekende kinderen, of dergelijke. De getrokken lijnén

duiden, evenals in fig. 5, het gezichtsveld met het hoofd-

spiegeldeel aan, terwijl de onderbroken lijnen het gezichts-

veld van het hulpspiegeldet1 weérgéven.
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De uitvinding beperkt zich niet tot de beschreven
uitvoeringsvoorbeelden. Diverse wijzigingen in de onderdelen
en in hun onderlinge samenhang kunnen worden aangebracht,
zonder dat daardoor het kader van de uitvinding wordt
overschreden. ?

Bijvoorbeeld is in de tekening slechts het geval
aangeduid, waarbij het hulpspiegeldeel rond is uitgevoerd.
Het zal evenwel duidelijk zijn, dat elke andere gewenste
vorm ook kan worden toegepast. :

Tevens is een variant denkbaar, waarbij het
hulpspiegeldeel vloeiend, met een geleidelijke overgang
aansluit op het hoofdspiegeldeal, zodat in het hoofdspiegel-
deel en het hulpspiegeldeel geen van elkaar gescheiden
beelden worden waargenomen, maar slechts 6én beeld, dat
evenwel aan de vloeiend verlopende omtreksrand van het
hulpspiegeldeel vervormd is. *
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CONCLUSIES

1. Achteruitkijkspiegel, in het bijzonder voor

motorvoertuigen, omvattende een vlak hoofdspiegeldeel en

een hulpspiegeldeel voor het vergroten van het gezichtsveld

van de gebruiker, met het kenmerk, dat het hulpspiegeldeel
bol is. 3.

2. Achteruitkijkspiegel volgens conclusie
met het kenmerk, dat het hulpspiegeldeel is uitgevoerd als

op het hoofdspiegeldeel aanbrengbaar, los element.

3. Achteruitkijkspiegel volgens conclusie 2,

met het kenmerk, dat het hulpspiegeldeel is voorgien van

een vlakke achterplaat, waarop een klevend element is
aangebracht.

4, Achteruitkijkspiegel\volgens conclusie 3,
met het kenmerk, dat het klevende element is uitgevoerd

als dubbelzijdig klevende, veerkrachtige plaat.

5. Achteruitkijkspiegel volgens conclusie 3 of 4,

met het kenmerk, dat het hulpspiegeldeel rond is en zijn
rand ten minste enigszins vloeiend aan het ovperviak van
het hoofdspiegeldeel aansluit.

6. Achteruitkijkspiegel volgens conclusie I;

met het kenmerk, dat het hulpspiegeldeel is uitgevoerd als
66n geheél met het hoofdspiegeldeel.

7. Achteruitkijkspiegel volgens conclusie 6,

gekenmerkt door een draagplaat met een vlak en een bol deel,
Waarop een spiegelende laag is aangebracht.

8. Achteruitkijkspiegel volgens conclusie 7,

met het kenmerk, dat de draagplaat transparant is en de

spiegelende laag op de achterzijde daarvan is aangebracht.

9, Achteruitkijkspiegel volgens conclusie 7,

met het kenmerk, dat de spiegelende laag op de voorzijde
van de draagplaat is aangebracht.

10. Achteruitkijkspiegel volgens conclusie 6,

met_het kenmerk, dat het hoofdspiegeldeel en het hulpspiegel-,
deel zijn uitgevoerd als plaat met een vlak en een bol deel,
het oppervlak van welke pl’aat glad“is.
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1l. Hulpspiegeldeel als omschreven in één der

conclusies 2, 3, 4 of 5..
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RESPONSE ifJi

In response to the Office Action mailedPecember 5, 2001, having a three

month period of response ending March 5, 2002, Applicant submit herewith a Petition and

Fee for a One Month Extension ofTime and amendshis application as follows:
\ }

IN THE CLAIMS:

2

as follows:

Please cancel Claims 35 and 44-83. Please amend Claims 1, 25-31, 84, and 85

 

Sey
1. (Twice Amended)

|

 

 

  

  

 

An exterior sideview mirror system suitable for use on an automptile, said

exterior-sideview mirror system comprising:

(\) automobile;
an exterior sideview mirror assembly adapted for a ent to. a side of an

said exterior sideview mirror assembly ipefuding a reflective element having a
rearward field of view when attached to the Bide }fthe automobile;

said reflective element attac (|Mteq\jo an electrically-operated actuator and

movableby said actuator in order to pesitia

control;

-

aid rearwardfield of view in response to a \y
wherein said feflective element comprises a plano-multiradius reflective

element assembly, sgid plano-multiradiusreflective element assembly comprising a plano

SMR USA
Exhibit 1029

Page 563



SMR USA 
Exhibit 1029 

Page 564

a .

Applicant : Niall R. Lynam -
Serial No. : 09/478,315
Page : 2

 

 
 

 

 

 

 
 

 
 

 
 
 

 

reflective element having unit magnification and a separate multiradius reflective gfement

having a multiradius curvature,said plano reflective element having a rearward fleld ofview

with a principal axis;

said plano reflective element and said multiradius reflective element of said

plano-multiradius reflective element assembly mounted adjacently in said plano-multiradius

reflective element assembly in a side-by-side relationship and not superjinposed with one

reflective elementon top of the other reflective element, and supported by a backingplate

element,said backing plate element mounting to said actuator such fhat movementofsaid

backing plate element of said plano-multiradius reflective elemenf assembly by said actuator

simultaneously and similarly movessaid plano reflective elemofht and said multiradius

reflective element, said multiradius reflective element having/a rearward field of view with a

principal axis, said backing plate element haveafirst supp¢grt portion supporting said plano-

reflective element and a second support portion sipportipg said multiradius reflective

element assembly and when said plano-mujliradjusfeflective element assembly is mounted in

said exterior sideview mirror assembly og the“automobile, and said principal axis of said

rearwardfield of view ofsaid plano reffective element being directed generally parallel to the

longitudinal axis of the automobile equipped with the plano-multiradius reflective element

assembly,and wherein said principal axis of said rearward field of view ofsaid multiradius

reflective elementis directed geyerally at an angle downwardsto the longitudinalaxis of the

automobile; and

said multiradfus reflective element being positioned at an outboard portion of

said plano-multiradius reffective element assembly when said exterior sideview mirror

assembly is mounted toAhe side of the automobile.,
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, (Amended)

The exterior sideview minor system of Claim 1, wherein said angle
downwards to the longitudinal axis of the automobileis in the range from about | degree to

about 10 degrees, . a
P (Amended)

The exterior sideview mirror system of Claim 1, wherein.said angle

= downwardsto the longitudinal axis of the aulyenbile is in the range from about 2 degreesto
_ about '&degrees, 1°

J(Amended)
The exterior sideview mirror system ofClaim 1, wherein said angle

downwards to the longitudinal axis of the automobile 1s in the range from about 3 degrees to

about 6 degrees. 6
A®- _ (Amended)

The exterior sideviewmirror system of Claim 1, wherein said angle

downwards to the longitudinal axis of the automobile is generally set by an angling ofa

surface of said backing plate element. VY)
PP (Amended)

The exterior sideview mirror system of Claim |, wherein said exterior

sideview mirror assembly comprises a door-mounted exterior sideview mirror assembly

adapted for attachmentto a side of the automobile adjacenta driver seating location ofa

driver of the automobile and wherein theprincipal axis of the rearwardfield of view ofsaid
multiradius reflective elementis directed generally downwardly towards the road surface

adjacent to the driver seating location at a distance in the range of about | foot to about 24

feet to the rear of the driver seating locatio: f96Koenics
Theexterior sideview mirror system of Claim 1, wherein said exterior

sideview mirror assembly comprises a door-mounted exterior sideview mirror assembly

adapted for attachmentto a side of the automobile adjacent a driver seating location of a

driverof the automobile and wherein the principal axis of the rearwardfield of view of said N/multiradius reflective element is directed generally downwardly towards the road surface

Bal
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adjacentto the driver seating location at a distance in the range ofabout1 foot to about 12

feet to the rear of the driver seating locatio Aa PAsce
/A The exterior sideview firror system of Claim 1, wherein said exterior

sideview mirror assembly comprises a door-mounted exterior sideview. mirror assembly

fa adapted for attachmentto a side of the automobile adjacenta driver seating location of a[ driver of the automobile and wherein the principal axis of the rearward field of view ofsaid
multiradius reflective element is directed generally downwardly towards the road surface

adjacentto the driver seating location at a distance in the range of about | foot to about8 feet
to the rear of the driver seating location.

84. (Amendedj

An automobile exterior sideview miryor system comprising:

 
 

an exterior sideview mirror assembly adapted for attachmentto a side of an

automobile; ‘\ 1

said exterior sideview mirror assfmbly including a plano-auxiliary reflective  
 

element assembly having a rearward field of vigw when attached to the side of the

  
 
  
 
 

  
 

automobile;

an electrically-operated actuator adapted for adjusting the rearwardfield of

view ofsaid plano-auxiliary reflective element assemblyin responseto a control;

eflective element assembly comprisesa plano wherein said plano-g#

  
 

dtion and a separate auxiliary reflective elementreflective element having unit mag

 having a curvature, said planore ,
mounted adjacently in saidaN iary reflective element assembly in a side-by-side
relationship and not superimposed with/

 
 
 
 
 

element, and supported by a backi#lg plate element, said backing plate element mounting to

said actuator such that movemeny of said backing plate element of said plano-auxiliary

reflective element assembly by daid actuator simultaneously and similarly moves said plano

reflective element and said aumiliary reflective element, said auxiliary reflective element 
 

  
having a rearward field of view with a principal axis, said principal axis of said rearward [ /Jfield ofview ofsaid auxiliary element being different from and angled with respectto saidSo
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principal axis of said rearwardfield of view of said plano reflective element when said

exterior sideview mirror assembly is mounted to the side of the automobile, and said

principalaxis of said rearward field ofview ofsaid planofreflective elementbeing directed

generally parallel to the longitudinal axis of the automobile equipped with the plano-auxiliary

reflective element assembly and wherein said principal/axis of said rearward field ofview of

said auxiliary reflective elementis directed generally At an angle downwards to the

longitudinalaxis of the automobile; and

== said auxiliary reflective element beigg positioned at an outboard portion of

said plano-auxiliary reflective element assembly when said exterior sideview mirror

assembly is mountedto the side of the automobilf, andsaid auxiliary reflective element being
located at one of:

(a) an upperportion of said hutbog

b

gutboard portion of said plano-auxiliary reflective

d portion of said plano-auxiliary reflective

element assembly thereby providing an a ide-angled view of a blind spot region of
 

the vehicle, and a portion ofsaid planorefld¢tive element extending below said auxiliary 
reflective element; and

(b) a lower portion ofsaid

element assembly thereby providing an apxiliary wide-angled view of a blind spot region of

the vehicle, and a portion of said plano yeflective element extending above said plano-

- auxiliary reflective element.

~ 85. (Amended)
The automobile exterjor sideview mirror system according to Claim 84,

wherein said auxiliary reflective elgmentis located at said upper outboard portionof said

plano-auxiliary reflective element A

Applicant has reviewed the Office Action and cited references therein.

Applicant acknowledges the Examiner’s review of the specification, claims, and drawings.

In light of the above amendments and following remarks, Applicant respectfully requests

reconsideration of the present application. The amendments and remarks presented herein \
J
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are believed to be fully responsiveto the Office Action and are fully supported by the

application as originally filed. No new matter has been entered.

STATUS OF THE CLAIMS:

Claims 1-22, 25-34, 36-43, and 84-90 a pendingin the application. Claims
23 and 24 were previously cancelled. Claims 44-83 have been cancelled as being drawn to a

non-elected invention. Claim 35 has been cancelled by this amendment. 7
The Examiner has withdrawn Claims 84-90 as being directed fo anon-elected

invention. Applicant has amended Claim 84 to now include the separate details of“the —

backing plate element mountedto the actuator such that movementofthe backing plate

elementof the plano-auxiliary reflective slenieet assembly by the actuator simultaneously
and similarly movesthe planoreflective Sennenind the auxiliary reflective element.”
Applicant now believes that Claims 84-90 are directed to the elected invention and, therefore,

respectfully requests consideration of Claims 84-90 along with Claims 1, 16-22, 25-31, 33,
and 35.

CLAIM REJECTIONS UNDEDER35 U.S.C. § 112, SECOND PARAGRAPH: ~~~

3 “ The Examinerrejects Claims 25-31 and 35 as being indefinite. Specifically,
~—~—~~+—-the Examiner states that Claims 25-31 are vague and indefinite since they dependfrom a

cancelledclade <With reference to Claim 35, the Examiner states that Claim 35 is vague due
to the fact that the claim would appear to fail to further limit the subject matter of Claim 1,

line 7. Claims 25-31 have been amendedto depend from Claim 1. Claim 35 has been

cancelled.

CLAIM REJECTIONS UNDER35 U.S.C.§ 103(a): ( |fi
3
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The Examinerrejects Claims 1, 16-22, 25-31, 33, and 35 under 35 U.S.C,§

103(a) as being unpatentable over Kondoetal. “542 or Hagiri ‘534 in view of Oskam ‘899 or

Enomoto ‘166 and further in view of Tobin, Jr. “952 or Hackeret al. ‘158. The Applicant
respectfully traverses. Applicant respectfully urges that none of the-references, namely

Kondo: Hagiri, Oskam, Enomoto, Tobin, Hacker, individually or when combineddiscloses or

suggests the claimed combination. For example, none of the references dialnaeaae suggests
a plano-multiradius reflective element assembly that includes a planoreflective dlament ofa

unit magnification and a separate multiradius reflective element having a multiradius

curvature, where the principal axis of the rearward field of view of the multiradius elementis

different from and angled with respect to the principal axis of the rearwardfield of view of

the plano reflective element when the selttnaditieean and the planoreflective element

are supported by a backing plate element of the plano-multiradius reflective element

assembly and when the plano-multiradius reflective element assembly is mounted to an

exterior rearview mirror assembly on an automobile, and with the principal axis of the

rearwardfield of view of the plano reflective element being generally directed Parallel to the

longitudinal axis of the automobile and equipped with the plano multiradiusreflective

element aasenibly and the principal axis of the rearwardfield of view of the multiradius

reflective elementis directed generally at an angle downwardsto a longitudinalaxis of the

automobile. This combinationis neither taught nor suggested by thepriorart.

Notwithstanding, Applicant has amended Claim 1 to more clearly define Applicant’s

invention which now calls for:

An exterior sideview mirror system suitable for use Vion an automobile, said exterior sideview mirror system
comprising:
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an exterior sideview mirror assembly adapted for
attachmentto a side of an automobile;

said exterior sideview mirror assembly including a
reflective element having a rearward field ofview when attached
to the side of the automobile;

said reflective elementattachedto an electrically-
operated actuator and movable bysaid actuatorin order to position
said rearwardfield of view in responseto a control;

wherein said reflective element comprises a plano-
multiradiusreflective element assembly, said plano-multiradius =. <”
reflective element assembly comprising a planoreflective element
having unit magnification and a separate multiradius reflective
element having a multiradius curvature, said planoreflective
element having a rearwardfield of view with a principal axis;

said planoreflective element and said multiradius
reflective element ofsaid plano-multiradiusreflective element
assembly mounted adjacently in said plano-multiradius reflective
element assembly in a side-by-side relationship and not
superimposed with onereflective elementon top of the other
reflective element, and supported by’a backing plate element, said
backing plate element mountingto said actuator such that
movementofsaid backing plate element of said plano-multiradius
reflective element assembly by said actuator simultaneously and
similarly movessaid planoreflective element and said multiradius
reflective element, said multiradius reflective element having a
rearward field of view with a principal axis, said backing plate
element havea first support portion supporting said plano-
reflective element and a second support portion supporting said

4

multiradius reflective element, said second support portiontilted see
with respectto said first support portion wherebysaid principal
axis of said rearward field of view of said multiradius element

being different from and angled with respect to said principal axis
ofsaid rearwardfield of view of said plano reflective element
whensaid multiradiusreflective element andsaid plano reflective
element are supportedby said backing plate elementofsaid plano-
multiradius reflective element assembly and whensaid plano-
multiradius reflective element assembly is mounted in said exterior
sideview mirror assembly on the automobile, and said principal
axis of said rearward field of view ofsaid plano reflective element
being directed generally parallel to the longitudinal axis of the
automobile equipped with the plano-multiradius reflective element .
assembly and whereinsaid principal axis of said rearward field of
view ofsaid multiradiusreflective element is directed generally at
an angle downwards to the longitudinal axis of the automobile; and
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said multiradius reflective element being positioned
at an outboard portion ofsaid plano-multiradiusreflective element
assembly whensaid exterior sideview mirror assembly is mounted
to the side of the automobile.

Applicantrespectfully urges that neither Kondo nor Hagiri in view of Oskam

or Enomotoor Tobin or Hackerdiscloses or suggests the claimed combination. For example,

neither Kondo nor Hagiri in view of Oskam or Enomoto or Tobin or Hacker discloses or

suggests a backing plate element havinga first support portion supporting the plano
reflective element and a second support portion supporting the multiradius reflective

element, with the second support portion tilted with respectto the first support portion

whereby the principal axis of the rearward field of view ofthe multiradius elementis

different from an angle with respect to the principal axisof the rearwardfield of view with
\

the plano reflective element, for example. Therefore, Applicant respectfully urges that Claim
1 andits dependentclaims, namely Claims 16-22, 25-31, 33, and 35 are patentably

distinguishable over Kondoor Hagiri in view of Oskam or Enomoto and further in view of

Tobin, Jr. or Hacker or any other reference of record.

With respectto Claim 84, Claim 84 has been amendedtocall for:

An automobile exterior sideview mirror system

comprising:
an exterior sideview mirror assembly adapted for

attachmentto a side of an automobile;
said exterior sideview mirror assembly including a

plano-auxiliary reflective element assembly having a rearward
field of view whenattachedto theside of the automobile;

an electrically-operated actuator adapted for
adjusting the rearwardfield of view of said plano-auxiliary
reflective element assembly in responseto a control;

wherein said plano-auxiliary reflective element ad
assembly comprises a planoreflective element having unit \ /
magnification and a separate auxiliary reflective element having a
curvature, said planoreflective elementand said auxiliary
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reflective element mounted adjacently in said plano-auxiliary
reflective element assembly in a side-by-side relationship and not
superimposed with onereflective element on top ofthe other
reflective element, and supported by a backing plate element, said
backing plate element mounting to said actuator such that
movementofsaid backing plate element of said plano-auxiliary
reflective element assembly by said actuator simultaneously and
similarly movessaid plano reflective element and said auxiliary
reflective element, said auxiliary reflective element having a 

rearwardfield of view with a principalaxis, said principal axis of
said rearwardfield of view ofsaid auxiliary element being

different from and angled with respect to said principal axis of said
rearward field of view ofsaid plano reflective element when said
exterior sideview mirror assembly is mounted to theside of the
automobile, and said principal axis of said rearwardfield of view
of said planoreflective element being directed generally parallel to
the longitudinal axis of the automobile equipped with the plano-
auxiliary reflective element assembly and wherein said principal
axis of said rearward field of view of said auxiliary reflective
elementis directed generally at an angle downwardsto the
longitudinal axis of the automobile; ands

said auxiliary reflective element being
positioned at an outboard portionof said plano-auxiliary
reflective element assembly whensaid exterior sideview mirror
assembly is mountedto the side of the automobile, and said
auxiliary reflective element being located atone of:

(a) an upperportion of said outboard portion of
said plano-auxiliary reflective element assembly thereby
providing an auxiliary wide-angled view ofa blind spot region

 

. of the vehicle, and a portion of said plano reflective element

extending below said auxiliary reflective element; and(b) a lower portion of said outboard portion of
saidplaneta reflective element assembly thereby
providing an auxiliary wide-angled view ofa blind spot region
of the vehicle, and a portion of said plano reflective element
extending above said plano-auxiliary reflective element.

Applicant respectfully urges that Claim 84is similarly patentable

distinguishableoverthe priorartof record.

Accordingly, in light of the above amendments and above remarks, Applicant -|\

respectfully requests reconsideration of the present application and a Notice of Allowance of Vy
a
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all claims, namely Claims 1, 16-22, 25-32, 33, 35, and 84-90. In addition, Applicant

respectfully requests that since Claims 2-15, 32, 34, and 36 depend from an allowable claim,

that they be reentered in the case and allowed with allowable Claim 1.

Should the Examiner have any questions or comments,he is invited to contact

the undersigned at (616) 975-5506.

Respectfully submitted,

NIALL R. LYNAM

By: Van Dyke, Gardner, Linn & Burkhart, LLP

Date: Apo! 5 , 2002.
\ Catherine S. Collins
‘ . Registration No. 37 599

2851 Charlevoix Drive, S.E.
Suite 207

P.O. Box 888695

Grand Rapids, MI 49588-8695
(616) 975-5500

CSC:Imsc .

\,
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PATENT

DONO1 P-793

APPENDIX TO CLAIMS

1. (Twice Amended)

An exterior sideview mirror system suitable for use on an automobile, said

exterior sideview mirror system comprising:

an exterior sideview mirror assembly adapted for attachment to aside ofan

automobile; —

said exterior sideview mirror assembly including a reflective element having a

rearward field of view when attached to the side of the automobile;

said reflective element attached to an electrically-operated actuator and

movable by said actuator in order to position said rearwardfield of view in responseto a

control;

wherein said reflective element comprises a plano-multiradius reflective
element assembly, said plano-multiradiusreflective element assembly comprising a plano

reflective element having unit magnification and a separate multiradius reflective element

having a multiradius curvature,said plano reflective element having a rearward field of view

with a principal axis;

said planoreflective element and said multiradius reflective elementofsaid -
plano-multiradius reflective element assembly mounted adjacently in said plano-multiradius

reflective element assembly in a side-by-side relationship and not superimposed with one

reflective element on top of the other reflective element, and supported by a backingplate
element, said backing plate element mounting to said actuator such that movementofsaid

backing plate element ofsaid plano-multiradius reflective element assembly by said actuator

simultaneously and similarly moves said planoreflective element and said multiradius
reflective element, said multiradius reflective element having a rearwardfield of view with a

principal axis, said backing plate element havea first support portion supportingsaid plano-

reflective element and a second support portion supporting said multiradius reflective

element, said second support portion tilted with respectto said first support portion whereby

said principal axis of said rearwardfield ofview ofsaid multiradius elementbeing different
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from and angled with respectto said principal axis of said rearwardfield of view of said
planoreflective element whensaid multiradius reflective element and said planoreflective
elementare supported by said backing plate elementofsaid plano-multiradius reflective
element assembly and when said plano-multiradius reflective element assembly is mounted in
said exterior sideview mirror assemblyon the automobile, and said principal axis of said
rearwardfield ofview ofsaid planoreflective element being directed generally parallel to the
longitudinalaxis of the automobile equipped with the plano-multiradius reflective element
assembly and wherein said principal axis of said rearwardfield of view of said multiradius
reflective elementis directed generally at an angle downwardsto the longitudinal axis of the
automobile; and :

said multiradius reflective element being positioned at an outboard portionof © ~-

said plano-multiradiusreflective element assembly when said exterior sideview mirror
assembly is mounted to the side of the automobile.

25. (Amended)

The exterior sideview mirror system of Claim [24] 1, wherein said angle

downwardsto the longitudinal axis of the automobile is in the range from about | degree to

about 10 degrees.

26. (Amended) Sees:

The exterior sideview mirror system of Claim [24] 1, wherein said angle

downwards to the longitudinal axis of the automobileis in the range from about 2 degreesto
about 8 degrees.

27. (Amended)

The exterior sideview mirror system of Claim [24].1, wherein said angle

downwardsto the longitudinal axis of the automobileis in the range from about 3 degrees to

about 6 degrees.

28. (Amended)
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The exterior sideview mirror system of Claim [24] 1, aioe said angle
downwards to the longitudinal axis of the automobile is generally set by an angling of a

surface of said backing plate element.

29. (Amended)

The exterior sideview mirror system of Claim [24] 1, wherein said exterior

sideview mirror assembly comprises a door-mounted exterior sideview mirror assembly

adapted for attachmentto a side of the automobile adjacenta driver seating location of a

driver of the automobile and whereinthe principalaxis of the rearward field of viewfsaid
multiradius reflective elementis directed generally downwardly towards the road surface —

adjacentto the driver seating location at a distancein the range ofabout | foot to about 24
feet to the rear of the driver seating location.

30. (Amended)

Theexterior sideview mirror system of Claim [24] 1, wherein said exterior

sideview mirror assembly comprises a door-mounted exterior sideview mirror assembly
adapted for attachmentto a side of the automobile adj acent aii seating location ofa
driver of the automobile and wherein the principal axis of the rearwardfield of view ofsaid

multiradius reflective elementis directed generally downwardly towards the road surface

adjacentto the driver seating location at a distance in therange of about 1 foot to about 12
feet to the rear of the driver seating location.

31. (Amended) Sacer

The exterior sideview mirror system of Claim [24] 1, wherein said exterior
sideview mirror assembly comprises a door-mounted exterior sideview mirror assembly

adapted for attachment to a side of the automobile adjacent a driver seating location of a

driver of the automobile and wherein the principal axis of the rearward field ofview ofsaid

multiradiusreflective element is directed generally downwardly towards the road surface

adjacent to the driver seating location at a distance in the range of about 1 foot to about8 feet

to the rear of the driver seating location.

84. (Amended)

An automobile exterior sideview mirror system comprising: \ /|Jf
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an exterior sideview mirror assembly adapted for attachment'to a side of an
automobile; .

said exterior sideview mirror assembly including a plano-auxiliary reflective
element assembly having a rearward field of view when attachedto the side of the
automobile; .

an electrically-operated actuator adapted for adjusting the rearwardfield of
view ofsaid plano-auxiliary reflective element assembly in responseto a control,

wherein said plano-auxiliary reflective element assembly comprises a plano
reflective element having unit magnification and a separate auxiliary reflective element
having a curvature,said planoreflective element andsaid auxiliary reflective element
mounted adjacently in said plano-auxiliary reflective element assembly in a side-by-side
relationship and not superimposed with onereflective elementon top ofthe otherreflective
element, and supported by a backingplate element, said backing plate element mountingto
said actuator such that movementofsaid backing plate element of said plano-auxiliary
reflective element assembly by said actuator simultaneously and similarly moves said plano
reflective element andsaid auxiliary reflective element. said auxiliary reflective element
having a rearwardfield ofview with a principalaxis, said principal axis of said rearward
field of view ofsaid auxiliary element being different from and angled with respectto said

principal axis of said rearward field ofview of said planoreflective element when said
exterior sideview mirror assembly is mountedto the side of the automobile, and said

principal axisof said rearwardfield of view ofsaid planoreflective element being directed
generally paralleltothe longitudinal axis of the automobile equipped with the plano-auxiliary
reflective element assembly and wherein said principal axis of said rearwardfield of view of
said auxiliary reflective elementis directed generally at an angle downwardsto the
longitudinal axis of the automobile; and

said auxiliary reflective element being positioned at an outboard portion of

said plano-auxiliary reflective element assembly when said exterior sideview mirror
assembly is mountedto the side of the automobile, and said auxiliary reflective element being

located at oneof: (/
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(a) an upperportion ofsaid outboard portion ofsaid plano-auxiliary reflective
element assembly thereby providing an auxiliary wide-angled view ofa blind spot region of
the vehicle, and a portion of said planoreflective element extending below said auxiliary

reflective element; and

(b) a lower portion ofsaid outboard portion of said plano-auxiliary reflective
element assembly thereby providing an auxiliary wide-angled view of a blind spot region of
the vehicle, and a portion of said planoreflective element extending abovesaid plano-
auxiliary reflective element.

 

85. (Amended)

The automobile exterior sideview mirror system according to Claim 84,

wherein said auxiliary reflective elementis located at said [an] upper outboard portion of said -

plano-auxiliary reflective element assembly.

* Respectfully submitted,

NIALL R. LYNAM

By: Van Dyke, Gardner, Linn & Burkhart, LLP

Date: Apri S__,2001. Catherine S. Collins

Registration No. 37 599
2851 Charlevoix Drive, S.E.
Suite 207

P.O. Box 888695

Grand Rapids, MI 49588-8695
(616) 975-5500

CSC:Imsc i
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Date: tf 5 , 2001.

CSC:lmse

Respectfully submitted,

NIALL R. LYNAM

By: Van Dyke, Gardner, Linn & Burkhart, LLP

Catherine S. Collins

Registration No. 37 599
2851 Charlevoix Drive,S.E. — --
Suite 207

P.O. Box 888695

Grand Rapids, MI 49588-8695
(616) 975-5500
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Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE. 3noMtHS_MONTHIS) FROM THE MAILING DATE
OF THIS COMMUNICATION, .
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I, A request for continued examination (RCE) under 37 CFR 1.114, including the fee set

forth in 37 CFR 1.17(e), was filed in this application afterfinal rejection. Since this application is

eligible for continued examination under 37 CFR 1.114, and thefee set forth in37 CFR 1. 17(e)

has been timely paid,thefinality of the previous Office action has been withdrawn pursuant to 37

CFR 1.114. Applicant's submissionfiled on 04/16/02 has been entered.

2. Newly submitted claims 84-90 are directed to an invention that is independent or distinct
from the elected inventionfor the following reasons. Newly submitted claims 84-86 and 88-90 .

are not readable on the elected invention because thé\newly submitted claimsfail to include the

separate details of the auxiliary reflective element having a multiradius curvature; and adds

separate details of the plano reflective element being positioned above or below the auxiliary

reflective element.

3. The newly submitted and elected inventions are related as combination and_

subcombination Inventionsin this relationship are distinctif it can be shown that(1) the
combination as claimed does not require the particulars of the subcombination as claimed for

patentability, and (2) that the subcombination hasutility by itself or in other Combinations (MPEP

806.05(c)). In the instant case, the combination as claimed does not require the particulars of the

subcombination as claimed because ofthe omission of the details ofthe auxiliary reflective

element having a multiradius curvature, as clearly evidenced by claim 84. The subcombination has

separate utility such as an exterior sideview mirror system with the planoreflective element being
positioned rightorleft of the auxiliary reflective element, without the planoreflective element
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being positioned above or below of the auxiliary reflective element, which would required a

search in class 359 subclass 850 which would not be required for the elected invention,

Moreover, newly submitted claim 90is directed to invention III (see Paper No. 5).

Since applicant has receivedan action on the merits for the originally presenteda

this invention has been constructively elected by original presentation for prosecution on the

merits. Accordingly, claims 84-90 are withdrawn from consideration as being directed to a non-

elected invention. See 37 CFR 1.142(b) and MPEP § 821.03.

4. The following is a quotation of 35 U.S.C. 103(a) which formsthe basis for all obviousness

rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 ofthistitle, ifthe differences between the subject matter sought to be patented and theprior art are
such that the subject matter as a whole would have been obvious atthe time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made,

a Claims 1, 16-22, 25-31 and 33 are rejected under 35 U.S.C. 103(a) as being unpatentable :

over Kondoetal (542)or Hagiri (534) in view ofTobin, Jr. (952) or Hackeret al (158) and

further in view ofOskam (‘899) or Enomoto (‘166).

Kondoet al and Hagiri each disclose an exterior side view mirror system comprising an

exterior side view mirror assembly (1, 11) including a plano-multiradius reflective element

assembly havinga planoreflective portion (9, 13a) and a multiradius reflective portion (11, 13c)

and an actuator (not shown)for adjustably positioning.said plano-multiradius reflective assembly,

note figures [(1,2,4 and 9) and (1-8)] and the associated description thereof, respectively, except
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for explicitly stating that the actuatorcomprises an electrically-operated actuator and the plano

and multiradiusreflective portions are separated.

Tobin, Jr. and Hackeret al each teaches it well know to use separate plano and

multiradiusreflective elements supported by a commonbacking plate, wherein saidbacking plate

is configured to follow the contourofthe separate plano and multiradiusreflective elements in the

same field of endeavorfor the purposeofprovidinga side by side arrangement, wherein one a

reflective element is not superimposed on top of anotherreflective element. |

’ Therefore, it would have been obvious and/orwithin the level of one ordinary skill in the

art at the time the invention was madeto modify the plano-multiradiusreflective assembly of

Kondoet al or Hagiri to include separate plano and multiradius reflective elements having a

commonbacking plate as is well knownand commonly used and/or employed in the mirrorart, as

taught by Tobin, Jr. or Hackeret al in order to reduce manufacturing costs, by replacing one of

said reflective elements without having to replace the other one ofsaid reflective elements, should

one of the discs becomedeflective and/or damaged during assembly.

Moreover, it has been held that constructing a — integral structure in various
elements involves only routineskill in the art. Note Nerwin v, Erlichman, 168 USPQ 177, 179.

Oskam and Enomoto eachteachesit well know to useelectrically-operated actuator(s)

attached to a backing plate in the samefield of endeavorfor the purpose of adjusting the position

and/or orientation of a reflective element.
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Therefore, it would have been obvious and/or within the level of one ordinary skill in the

art at the time the invention was made to modify the plano-multiradius reflective assembly of

Kondoetal or Hagiri in view ofTobin, Jr. or Hacker etal to include electrically operable

actuator(s) as is well known and commonly used and/or employedin the mirror art, as taught by

Oskam or Enomoto,in order to adjust the position and/or orientation ofthe plano-multiradius

reflective assembly. aS

Moreover, it has been held that providing automatic means to replace manual activity

which accomplishes the sameresult involves only rontingoki in the art. NoteInReVenner, 120
USPQ 192.

As to the limitations of claim 22, it would have been obvious and/or within the level of one

of ordinary skill in the art at the time the invention was made to modify thesizeofthe multiradius

and/or plano reflective elements ofKondoet al or Hagiri in order to obtain a desirable ratio of

interest, since such a modification would have involved a mere changein the size of4 component.

A changein size is generally recognized as being within the level of one ofordinary skill in the art.
NoteInreRose, 105 USPQ 237. (CCPA1955).

As to the limitations of claims 19 and 25-31, it is well known to use an auxiliary

(multiradius) reflective element having the radii of curvature and downward angle range recited by

applicantin order to optimize and/or view a particular rearwardfield ofview ofinterest.

Therefore, it would have been obvious and/or within the level of one of ordinary skill in

the art at the time the invention was made to modify the auxiliary multiradius reflective element of
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Kondoetal or Hagiri to include the radii of curvature and downward angle range recited by

applicant in order to optimize and/or view a particular rearwardfield of view of interest, based on

user specifications. et

Moreover,it would have been obvious and/or within the level of one ofordinary ‘skill in

the art at the time the invention was made to angle the multiradius reflective element ofKondo et

al or Hagiri to the selected range(s) recited by applicant in order to view of particular rearward

field ofview of interest, since it has been held that where the general conditions of a claim are

disclosed in the prior art or discovering an optimum or workable rangesinvolvesonly routine skill

in the art. Note Inre Aller, 105 USPQ 233 and In re Boesch, , 617 F.2d 272, 205 USPQ 215
 

(CCPA 1980).

As to thelimitations of claim 33, it is well known to-use break-away exterior side view

mirror assemblies in the same field of endeavor for the purpose offolding the positionand/or _

orientation of a mirror. Therefore, it would have been obvious and/or within the level of one

ordinary skill in the aks the time the invention was made to modify the exterior side view mirror
assembly of Kondoetal or Hagiri to include a break-away exterior side view mirror assembly, as

is well known and commonly used and/or employedin the mirrorart, in order to fold the position

and/ororientation ofthe reflective element(s).

6. All claims are drawn to the sameinvention claimed in the application prior to the entry of

the submission under 37 CFR 1.114 and could havebeenfinally rejected on the groundsandart of

record in the next Office action if they had been enteredin the application prior to entry under 37
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CFR 1.114. Accordingly, THIS ACTION IS MADE FINAL even thoughit is a first action after

the filing ofa request for continued examination and the submission under 37 CFR 1.114. See

MPEP § 706.07(b). Applicant is reminded ofthe extensionoftime policy as set forth in 37 CFR

1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHSfrom the mailing date ofthis pale: In the eventafirst reply is filed within TWO"
MONTHSofthe mailing dateof this final action and the advisory action is not mailed until after

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 CFR
1.136(a) will be calculated from the mailing date of the advisory action. In no event, however,

will the statutory period for reply expire later than SCX MONTHSfrom the mailing dateof this

final action.

7. Any inquiry concerning this communication should be directed to R. D.Shafer at
telephone number (703) 308-4819

 
 

ws A
May 2, 2002 We
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[57] ABSTRACT
This invention relates to a rear side mirror for vehicles
and in particular to one including a front side with o flat
surface and a rear side having a first planar surface
gradually decreased in width from an inner edge 10 a
vertical lateral edge, a second surface concaving from a
vertical outer edge towardsthe first planar surface, and
a third surface concaving from a lower edge towards
the first planar surface.

1 Claim, 4 Drawing Sheets
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REAR SIDE MIRROR FOR VEHICLES

BACKGROUNDOF THE INVENTION

It is found that attempts have been made to improve
the performance ofrear side mirrors by providing auxil-
iary mirror structures that may either be independently
mounted on the vehicle or attached to the conventional
side mounted mirrors. The usual type of auxiliary mir-
tor heretofore provided comprises a circular segment of
a spherical surfaced shell that may be adhesively
bonded onto a surface of the primary mirrorif the pri-
mary mirror is sufficiently large as in the case of truck
mirror. Alternatively, a spherical segment mirror may
be mounted exteriorly on the vehicle in independent
relationship to any of the other mirrors.

However, such mirrors are notsatisfactory in use and
it is therefore an object of the present invention to pro-
vide an improved rear side mirror which may obviate
and mitigate the. above-mentioned drawbacks.

SUMMARY OF THE INVENTION

This invention relates to an improved rear side mir-ror.

it is the primary object of the present invention to
provide a rear side mirror which may widen the vision
angle of the driver.

It is another object of the present invention to pro-
vide a rear side mirror which may prevent the driver
from beingirritated by the light beam from the rear.

It is still another object of the present invention to
provide a rear side mirror which is simple in construc-
tion.

It is still another object of the present invention to
provide a rear side mirror which is economic to pro-
duce. .

It is still another object of the present invention to
provide a rear side mirror which is fit for mass produc-
tion.

Other objects and merits and a fuller understanding
of the present invention will be obtained by those hav-
ing ordinary skill in the art when the following detailed
description of the preferred embodimentis read in con-

- junction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view of a rear side mirror

according to the present invention,
FIG.2 is a side view of the rear side mirror;
FIG, 3 is a top view of the rear side mirror,
FIG. 4 is a working view of the rear side mirror;
FIG. 5 shows another preferred embodiment of the

rear side mirror;
FIG.6 is a side view of FIG.5; and
FIG. 7 shows a third preferred embodiment of the

tear side mirror.

2
DETAILED DESCRIPTION OF THE

PREFERRED EMBODIMENT

Before explaining the present invention in detail, it is§ to be understood that the invention is not limited in its

S

15

20

50

35

65

application to the details of construction and arrange-
mentofparts illustrated in the accompanying drawings,
since the invention is capable of other embodiments and
of being practiced or carried out in various ways. Also
it is to be understood that the phraseology or terminol-
ogy employed herein is for the purpose of description
and not oflimitation.

With reference to the drawings and in particular to
FIGS.1, 2, and 3, the rear side mirror according to the
present invention comprises a front side 1 with a flat
surface and a reflective rear side 2 with a partially
curved surface. The rear side 2 includesafirstsurface 3
which extends from a lateral inner edge 3A to a lateral

“top edge 3B,and a second surface 4 concaving from a
vertical outer edge 4A towardsa vertical inner edge 3cofthefirst surface, and a third surface 5 concaving from
a iateral bottom edge 5A towards the lateral inner edge|3A

As mentioned above, the present invention is com-
posed of a first surface 3, a second surface 4 and a third
surface §. The first surface 3 is planar in structure and
extends downwards from Yo to Yn,leftwards from Xo
to Xn and outwards from Zm to Zp. The second surface4 is arcuated in structure and concaves outwards from

Zpto Zn. The third surface 5 is also arcuated in.struc-
ture and concaves inwards from Zn to Zp and Zm. ~~

Hence,the rear side mirrot according to the present
invention mainly comprises a first surface 3, a second
surface 4 and a third surface 5. Thefirst surface 3 is
designed for the driver to observe the region A, while
the second surface 4 is designed to observe the region B
(see FIG. 4). As to the third surface 5, ‘it is used to
teflect downward to the condition of the road surface
(see FIG.6).

Further, the light beam from the rear will be reflected
away from the eye of the driver (see FIG. 7) thereby

preventing the driver from beingirritated by the hight_and therefore, making the drive safer.
The application of the present invention is too wide{o be mentioned and cannot be al] enumerated here in

detail. It is understood that the present disclosure is
made by way of example only and that numerous
changes in the detail of construction and the combina-
tion of parts may be resorted to without departing from
the spirit and scope of the invention as hercinafterclaimed.

1 claim:
1. A rear side mirror comprising:
a front side with a flat surface; and
a reflective rear side including a first planar surface

which extends fromalateral inner edge to a lateral
top edge, a second surface concaving from a verti-
cal outer edge towardsa vertical inner edge ofsaid
first planar surface, and a third surface concaving
from a lateral bottom edge towards said lateral
inner edge.
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ABSTRACT:

PURPOSE: To obtain a natural reflected image without generating a
distortion by
constituting a surface area of a mirror body by dividing it into
plural
spherical areas consisting of a radius of curvature which has
been set

optionally in accordance with a use purpose, and forming a---
discontinuous area

as a gradated area for continuing smoothly mutual spherical
areas. ,

/

CONSTITUTION: Radiuses of curvature Ra, Rb... of spherical areas
3; Sain OF
a surface area 2 of a mirror body 1 are set optionally in
accordance with a use

purpose. For instance, when it is desired to catch as a larger
image than an
expanse of a visible area in the center part, and to secure a
visible area of a

wide range in the end part, the radius of curvature Rb of the
center part, and
the radiuses of curvature Ra, Rb of the end are set to as to
become large and
small, respectively. Also, the spherical area 3 of the radius of
curvature Ra

11/18/2001, EAST Version: 11.02.0008
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is set extending over a wide range, and in an optional interval
position in the
remaining area, the spherical areas 3a, 3b... of the radiuses of
curvature Rb,
Rc... are set as points, and between the points of each
spherical area 3a,
3b..., it is migrated by gradated areas 5, 5a... whose radius of
curvature is :

varied continuously. In this way, an image is not distorted
excessively and a
natural reflected image can be obtained, and also a distance
sense can easily ss
be grasped. ,

COPYRIGHT: (C)1987,JPO&Jdapio
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Filed : January 6, 2000 aFor ¢ EXTERIOR MIRROR PLANO-AUXILIARY
REFLECTIVE ELEMENT ASSEMBLY

Box AF Zs {= Oy
Commissioner for Patents
Washington, D.C. 20231

sepeediseanesGUMsie
Dear Si

PETITION AND FEE FOR.
Ti iF 37 CFR. |. 136f2

1. This is a petition for an extension oftime to respond to the Office Action mailed May 8, 2002, fora
penod ofone month.

2. Applicantis:

8 small entity
verified statement attached
verified statement filed

x other than small entity /

3. Extension Fee for other Fee for small
(months)thansmallentityentity

x one month $110.00 $55.00

two months $400.00 $200.00

three months $920.00 3460.00
FAX COPY RECEIVED

four months $1,440.00 $720.00
SEP 09 20024, An amendment

= is filed} sh has been filed TECHNOLOGY GENTER 2800

5, Fee Payment:

x Please charge the petition fee of$110 and any additional fees required or credit any excess fee
paid to Deposit AccountNo. 22-0190. A duplicate of this Petition is attached.

VAN DYKE, G.

Lk
\ Catherine S. Collins
\ Registration No. 37 599

2851 Charlevoix Drive, S.E.
P.O, Box 888695

Grand Rapids, MI 49588-8695
(616) 975-5500
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PATENT

DONO1 P-793

IN THE UNITED STATES PATENT AND TRADEMARK. OFFICE

Examiner 5 R. Shafer rd
Applicant : Niall R. Lynam f
SerialNo. : 09/478,315 ff
Filed ‘ Jannary 6, 2000 ra
Group : 2872 f
For :|EXTERIOR MIRROR PLANO-AUXILIARY

REFLECTIVE ELEMENT ASSEMBLY

— /
— Comunissioner forPatents f

~ Washington, D.C, 20231 /
a 5 ffr \ i

j| Diar Sir: : /‘ es « AMEND: ON (37 ©. il
0
eR ) In response to the final Office Action mailed May 8, 2002, having a three-v) #month period ofresponse ending August 8, 2002, Applicant submits a petition and fee for a
| f one moth extension of time, requestthat the finality of the Office Action be withdrawn and,

| \ ‘further, amends his application as follows:
IN THECLAIMS:

Please cancel Claims 84-90.

Please amend Claim 1 as follows:

 
1. (Thrice Amended)

An exterior sideview mirror system suitable for use on an automobile, said
exterior sideview mirror system comprising:  \) \ . an exterior sideview mirror assembly adapted for attachment to a side ofan
automobile;

said exterior sideview mirror assembly includinga reflective element havinga
rearward field ofview when attached to the side ofthe automobile; MY

N\
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Applicant : Niall R. Lynam
Serial No. a 09/478,315
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said reflective element attached to an electrically-operated actuator and

movable by said actuator in order to position said rearward field ofview in response to a

control;

wherein said reflective element comprises a plano-multiradius reflective
element assembly, said plano-multiradius reflective element assembly comprising a plano

reflective element having unit magnification and a separate multiradius reflective element
hreeving a multiradius curvature, said plano reflective element having a rearward field ofview
with a principal axis; / '

said plano reflective element and said multiradius reflective element ofsaid

plano-quultiradius reflective element assembly mounted adjacently in said plano-multiradius
reflective element assembly in a side-by-side relationship and not superimposed with one
reflective elementon top ofthe other reflective clement, and supported by a backingplate
element, said backingplate elementinounting to said actuator such that movement ofsaid
backing plate elementof said planc-multiradius reflective element assembly by said actuator

simultancously and similarly moves said plano reflective element and said multiradius

reflective element, said multiradius reflective element having a rearward field ofview with a

principal axis, said backing plate element haveafirst support portion supporting said plano-

reflective clement and a second support portion supporting said multiradius reflective

cenpt, said second support portiontilted forward with respectto said first supportwhereby said principal axis ofsaid rearward field ofview ofsaid cadtndSeis
angled downwardly and outwardlywith respect to said principal axis ofsaid rearward field of
view ofsaid plano reflective element when said multiradius reflective element and said plano

reflective element are supported by said backing plate element ofsaid plano-multiradius

reflective element assembly and when said plano-multiradius reflective element assembly is

mounted in said exterior sideview mirror assembly on the automobile, and said principal axis
of said rearward field ofview ofsaid plano reflective element being directed generally

parallel to the longitudinal axis ofthe automobile equipped with the plano-multiradius

reflective clement assembly and wherein said principal axis of said rearward field ofview of

said multiradius reflective element is directed generally at an angle downwards to the

longitudinal axis ofthe automobile; and ( \ ‘\
\ {
|

aod So0s5sS5¢465t9‘dat swans NNTT-aeNaawo-aHAGNYA +: woaa BS'tt é20-60-aas
* /

) |

SMR USA
Exhibit 1029

Page 603



SMR USA 
Exhibit 1029 

Page 604

 
Sie

 
{euily nyfeg Wua}Se3] Wel 0C°25:6 ZOUGIG Ve < SOGEGLEOLS > Woy Panferay
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Onn \\ysaid multiradius reflective element being positioned,atwane.upper
portion ofsaid plano-multiradius reflective element assembly when said exterior sideview

mirror assembly is mounted to the side of the automobile.

= Applicant has reviewed the final Office Action mailed May 8, 2002, and cited

references therein. in light ofthe above amendments and following remarks, Applicant

respectfully requests reconsideration ofthe present application.

Furthermore, Applicant respectfully requests the withdrawal ofthe finality of

this Office Action since notall the claims presented in the RCE were drawn to the same
invention claimed in the sppiledtiva.prior to the entry ofthe RCE submission. For example,
Claim 1 as presented in the submission added the further limitation of“said backing plate

element having a first support fiietion supporting said plano reflective element and a second

support portion supporting said multiradius reflective element, said second support portion

tilted with respect to said first support partion.” These limitations were presented for thefirst

on in the RCE submission and did not appear in the claims prior to entry of that
submission. Therefore, Applicant respectfully submits that the finality ofthe Office Action is

improper and respectfully requests withdrawalofthe finality ofthis Office Action.

ST. SOFTHE

Claims 1-22, 25-34, and 36-43 are pendingin the application. Claims 34-90

bave been canceled as being drawn to a non-elected invention. Claims 2-15, 32, 34, and 36-

43 have been withdrawn from consideration as drawn to a non-elected invention. Claims 1,

16-22, 25-31, 33, and 35 have been examined on the merits.

ONS UND U.S.C.§103(a): aa
\ \ \

MI
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The Examiner rejects Claims 1, 16-22, 25-31, 33, and 35 under 35 U.S.C. §

103(a) as being unpatentable over Kondoet al. ‘542 or Hagiri ‘534 in view ofTobin ‘952 or

Hacker ‘158 and, further, in view ofOskar ‘899 or Enomoto ‘166.

The Examiner states “Kondo et al and Hagiri each disclose aie extenor side
_ view-rearror system comprising an exterior side view mirror assembly (1, 11) including a

plano-multiradius reflective element assembly having a plano reflective (9, 13a) portion and

a multiradius reflective portion (11, 13) and an actuator (not shown) for adjustably

positioning the plano-multiradius reflective element assembly, note FIGURES 2, 4 and 9,
and (1-8) and the associated description thereof, respectively, except for explicitly stating

that the actuator comprises an wlentiaally-opénttad actuator and the plano multiradius

reflective portions was separated.” Furthermore, the Examiner states that “it would have

been obvious'and/or within the level ofone ordinary skal! im the art at the time the invention

was made to modify the plano-multiradius reflective element assembly of Kondo et al or

Ragiri to.include separate plano and multiradius reflective elements having a common
‘backing plate as is well known and commonly used and/or employed in the mirror art, as

taught by Tobin, Jr. or Hacker etal. in order to reduce manufacturing costs, by replacing one

of the reflective elements without having to replace the other one ofthe reflective elements,

should one ofthe elements become defective and/or damaged during assembly."

Applicant respectfully traverses. One ofthe purposes addressed in Kondo et

al. is to provide a mirror that has a gradually changing mirror section. To achievethis,

Kondoutilizes a single substrate mirror element with a gradually changing misror section.

By contrast, the present invention combines a plana mirror section thatis flat, i.e. not
oN

gradually changing, with a separate multiradius auxiliary reflective element. At best,Kondo © \
teaches a form for a multiradius reflective element, But Kondsegregiously teaches away i

avd §essszeats‘ar MANA-NNI1-SaNGaVD-SuAGNWA'WOsa GS'te f6-60-ca5
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Applicant: Niall R. Lynam
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from the present invention that combines a multiradius reflective element and a separate

plano, ic.flat, reflective element for the intent and purposes described throughout the

specification.

Nor canTobin alone or m combination with Kondo cure the deficiencies of

Kondo. Tobin is directed to 2 mirror assembly that includes a planar mirror section and a

convex section with an indicia strip to provide a visual means for the driver to distmguish

between the images. Tobin totally lacks the features ofthe claimed invention. For example,

Tobin does not disclose or suggest a backing plate element, the backing plate element

Tmounting to the actuator such that movement ofthe backing plate element of the plano-

Taultiradius reflective element ansaibtyby the actuator simultaneously and similarly moves
the planoreflective element and the multiradius reflective element, the mujtiradius reflective

element having a rearward field ofview with a principal axis, the backing plate clement have

a first support portion supporting theplano-reflective element and a second support portion

supporting the multiradius reflective element, the second support portion tilted forward with

sehen to the first support portion whereby the principal axis of the rearward field ofview of

the multiradius elementis angled downwardly and outwardly with respect to the prmcipal

axis ofthe rearward field ofview of theplano reflective clement when the multiradius

reflective clement and the plano reflective element are supported by the backing plate

element, as called for in the claims. Nordoes Tobin disclose or suggest a multiradius

reflective element being positioned at an outboardupperportion of a plano-mnultiradius

reflective element assembly.

Therefore, Applicant respectfully urges that even when combined with the ~ ~other cited references the Tobin reference does not teach or suggest all ofthe claimed \):

limitations. In addition, Applicant respectfully urges that it would not be obvious to modify

* = -daas
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Kondo in view ofTobin, as suggested by the Examiner, since such a modification would

change the principal operation ofKondo and wouldin fact destroy the principal operation of

the Kondo mirror. A prior art referenca must be considered in its entirety, i-¢., as a whole,

including portions that would lead away from the claimed invention. W.L. Gore &

ne. Vv. loc c., 721 F.2d 1540, 220 U.S.P.Q. 303 (Fed. Cir, 1983), cert.

denied, 469 U.S. 851 (1984). Where the proposed modification or combination ofthe prior

art would change the principle ofoperation ofthe prior art invention being modified, then the

teachings ofthe references are not sufficient to render the claims prima facie obvious.Inre

Ratti, 270 F.2d 810, 123 U.S.P.Q 349 (CCPA 1959).

Applicant respectfully. also submits that it would not be obvious to modify
Kondo in view ofHacker. Hacker does not disclose, for example, 2 backing plate element,

the backing plate element mountingto the actuator such that movementofthe backingplate

element ofthe plano-multiradius reflective element assembly by the actuator simmltaneously

and similarly moves the plano reflective element and the multradius reflective element, the .

nsutinadting Teflective clement having a rearward field ofview with a principal axis, the

backing plate element haye a first support portion supporting the plano-reflective clement

and a second support portion supporting the multiradius reflective element, the second

support portion tilted forward with respect to the first support portion whereby the principal

axis ofthe rearward field ofview of the multiradius element is angled downwardly and

outwardly with respect to the principal axis of the rearward field ofview ofthe plano

reflective element when the multiradius reflective element and the plano reflective element

are supported by the backing plate element, as called for in the claims, Nor does Hagiri
heN

- . : \ \
disclose or suggest a multiradius reflective element being positioned at an outboardupper\]t
portion ofa plano-multiradius reflective element assembly. Applicant respectfully submits

1 a a =a
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that the modification ofKondo in view ofHacker,as proposed by the Examiner, would
change the principle operation of the Kondo mirror in that the separate reflective elements
wil] change the expressed principal operation ofthe Kondo reflective element.

With respect to Hagiri ‘534, Hagiri is again directed to a single reflective
element that has contignuously curved reflective faces in orderto maintain images on these
Teflective surfaces contiguous to each other so that the drive willbe able to make a correct
judgmentas to the location ofthe object viewedin the reflective element. Hagiri does not
disclose or suggest a Plano-raultiradins reflective element assembly comprising a plano
reflective element having unit magnification and a separate multiradius reflective element
having a multiradius curvature. Notdoes Hagiri disclose or suggest a backing plate element,
the backing plate element mounting to the actuator such that movement ofthe backing plate
clement ofthe plano-multiradius reflective element assembly by the actuator simultaneously
and similarly moves the plano reflective element and the multiradius reflective element, the
multradius reflective element having a rearward field ofview with a principal axis, the
backingplate element havea first support portion supporting the plano-reflective element
and a setond Support portion supporting the multiradius reflective element, the second
support portion tilted forward with respect to the first support portion whereby the principal ~
axis ofthe rearward field ofview ofthe multiradius element is angled downwardly and
outwardly with respect to the Principal axis of the rearward field ofview of the plano
reflective eleroent when the multiradius reflective and the plano reflective élement are
supported by the backingplate element, as called for in the claims. Nor does Hagini disclose
or suggest a multiradius reflective element being positioned atan outboard upper portion ofa
plano-multiradius reflective element assembly_
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Applicant respectfully urges that, for the at least the reasons sct forth above in

reference to Kondo, it would not be obvious to modify Hagiri in view ofTobin orHacker

either, since such a modification would change the principle operation ofthe Hagiri mirror.
As such, such a modification is not obvious.

-—- ~—Nor do Oskam or Enomoto cure the deficiencies ofKondo, Hagiri, Tobin orHacker,

As noted above, the Examiner has failed to establish that the references when

combined teach or suggest all the limitations ofthe claims. For example, even when

combined the references do not teach or suggest a backing plate element having a first
support portion supporting a plano-reflectiveblement and a second support portion
Supporting a multiradius reflective element, with a second support portion tilted with respect
to the first support portion whereby the principal axis of the rearward field ofview ofthe

multiradius clementis different from and angled with respect ofthe principal axis of the
rearward field of view ofthe plano-reflective element. Nor do the references disclose or

suggest disclose or suggest a multiradius reflective clement being positioned at an outboard
upper portion ofa plano-multiradius reflective element assembly.

To establish a prima facie case of obviousness,three basic criteria must be

ract. First, there must be some suggestion or motivation cither in the references themselves

or in the knowledge generally available to one ofordinary skill in the art to modify the
reference or combine the reference teachings. Second, there must be a reasonable

expectation of success. Finally, the prior art reference or references when combined must

teach or suggest all the claimed limitations. The teaching or suggestion to make the claim

cotnbination and reasonable expectation of success must both be found in the prior art and : \
not based on Applicant’s disclosure, In re Vaeck, 947 F.2d 488, 20 U.S.P.Q.2d 1438 (Fed. \
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Cir, 1991). See MPEP § 2143, In addition, ali words in a claim must be considered in

judging patentability ofa claim against prior art. Inre Fine, 873 F.2d 1071, 5 U.S.P.Q.2d

1596 (Fed. Cir. 1988); In. re Wilson, 424 F_2d 1382, 165 U.S.P.Q. 494 (CCPA 1970).

Applicant respectfully urges that the Examiner has not established a prima

facie-case of obviousness and, fixther, that Claim 1 and its dependant claims, namely Claums

16-22, 25-31, 33 and 35, are patentably distinguishable over Kondo or Hagiri in view of

Tobin orHacker or Oskam or Enomoto or any reference ofrecord.
Therefore, Applicant respectfully solicits a Notice ofAllowance ofall claims,

namely Claims 1, 16-22, 25-31, 33 and 35 and Claims 2- 15, 32, 34, 36-43, which depend.

from allowable Claim 1. »

Should the Examiner have any questions or comments, beis invited to

contact the undersigned at (616) 975-5506.

Respectfully submitted,

NIALL R. LYNAM

  
By: Van Dyke, x, Lim & Burkhart, LLP

—__9/9freie Catherine S. Collins

Registration No. 37 599
2851 Charlevoix Drive, S.E.
Suite 207
P.O. Box 888695

Grand Rapids, MI 49588-8695
(616) 975-5500
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AMENDMENTAFTERFINAL
G7CEE1.116}

EXPEDITEDHANDLING

5 PATENT
> DONOI P-793

APPENDIXTOCLAIMS.

1, (Thrice Amended)

An exterior sideview mirror system suitable for use on an automobile, said

exterior sideview mirror system comprising:

an exterior sideview mirroz assembly adapted for attachmentto a side ofan

automobile;

said exterior sideview mirror assembly including a reflective element having a

rearward field ofview when attached tithe side ofthe antomobile;
said reflective element attached to an electrically-operated actuator and

movable by said actuator in order to position said rearward field ofview in response toa

control;

wherein said reflective element comprises a plano-multiradius reflective

element assembly, said plano-multiradius reflective element assembly comprising a plano

reflective clement having unit magnification and a separate multiradius reflective element

havinga'multiradius curvature, said plano reflective element having a rearward field ofview
with a principal axis;

said plano reflective clement and said multiradius reflective element ofsaid

plano-multiradius reflective element assembly mounted adjacently in said plano-multiradius

reflective element assembly in a side-by-side relationship and not superimposed with one

reflective element on top of the other reflective element, and supported by a backing plate

element, said backing plate element mounting to said actuator such that movement of said

backing plate element of said plano-multiradius reflective element assembly by said actuator

simultaneously and similarly moves said plano reflective element and said multiradius

reflective element, said roultiradius reflective element having a reatward field ofview witha

principal axis, said backing plate element havea first support portion supporting said plano-

reflective element and a second support portion supporting said multiradius reflective
element, said second support portiontilted forwardwith respect to said first support portion

\ue
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whereby said principal axis of said rearward field ofview ofsaid multiradius element [being]

is [different from and] angled downwardly and outwardly with respectto said principal axis

ofsaid rearward field ofview ofsaid planoreflective element when said multiradius

reflective elementand said plano reflective element are supported by said backing plate

elementof said plano-multiradius reflective element assembly and when said plano- -

multiradius reflective element assembly is mounted iu said exterior sideview mirror assembly.

on the automobile, and said principal axis ofsaid rearward field ofview of said plano

reflective element being directed generally parallel to the longitudinal axis ofthe automobile
equipped with the plano-nmitiradius reflective element assembly and wherein said principal
axis ofsaid rearward field ofview ofsaid multiradius reflective elementis directed generally

at an angle downwards to the longitudinal axis of the automobile; and V
said nuultiradius reflective element being positionedat an‘outboatd upper

portion ofsaidplano-multiradius reflective element assembly when said exterior sideview
mirror assembly is mounted to the side ofthe automobile.

Respectfully submitted,

NIALL R. LYNAM

By: Van Dyke, Gardner, Linn & Burkhart, LLP

__9[G(rar_bod
Date: “dat Catherine 8S. Collins

Registration No. 37 599
2851 Charlevoix Drive, S.E.
Suite 207
P.O. Box 888695

Grand Rapids, MI 49588-8695
(616) 975-5500
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Examiner : R. Shafer

Applicant ; Niall R. Lynam
Serial No. ‘ 09/478,315
Filed : January 6, 2000
Group f 2872
For : EXTERIOR MIRROR PLANO-A +i

REFLECTIVE ELEMENT ASSEMB

Commissioner for Patents

Washington, D.C. 2023]

Dear Sir:

The Examiner states that /all claims are drawn to the same invention claimed

in the application priorto the entry ofthe submission under 37 CE.R 1.114 and could have

been finally rejected on the grounds At art-of-record in the next Office Action if they had been

entered in the application prior to ghtry under 37 C-F.R 1.114. Accondingly, this action is
made final even though it is a firgt Office Action after the filing of a Request for Continued

Examination and the submissigh wader 37 C.F.R. 1.114.

Applicant respectfully traverses. Specifically, Applicant respectfully urges

that notall the claims are drawn to the same invention claimed in the applicationprior to the

entry ofthe RCE. For exdmple, Claim 1 as presented in the RCE submission added the
wafurther limitation of“sai backing elementhavinga first support portion supporting said r\

+
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Applicant : Niall R. Lynam
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plano reflective element and a second support portion sypporting said multi-radins reflective

element and said support portion tilted with respect toaid first support portion.” These
limitations were presented for the first time in the RCE submission and did not scpese in the
claims prior to the entry of the RCE submission. Therefore, Applicant respectfully submits

that the finality ofthe Office Action is improper And respectfully request withdrawal ofthe-- ie
finality ofthis Office Action.

The Commissioner is he Ay thorized to charge Deposit Account No. 22-

Should the Examiner have any questions or comments, the Examiner is

invited to contact the undersigned atthmey at (616) 975-5506.

Respectfully submitted,

NIALL R. LYNAM

By: Van Dyke, Gardner, Linn & tis-=FANCOBY RECEIVED

9/9 [200-— SEP 0 9 2092
Date ‘Catherine S. Collins

Registration No. 37 599 TECHNOLOGYCENTER 2800
P.O. Box 888695

2851 Charlevoix Drive, $.E.
Grand Rapids, MI. 49588-8695
(616) 975-5500

CSC:imse
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VIA FACSIMILE NO. (703)872-9319

AMENDMENT ARTER FINAL

(37 CLF.R. 1.116)
EXP D

PATENT
DONO1 P-793

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Examiner : R. Shafer

Applican’ : Niall R. Lynam
Serial No. : 09/478,315

i : 6, 20
= a i gem FAX COPY RECEIVED

a PETCRATE cb U9 2002REFLECTIVE ELEMENT ASSEMBLY 9

Box AF TECHNOLOGY CENTER 2800
Commissioner for Patents

Washington, D.C. 2023]

Dear Sir:

CATE OF FACSIMILE

I certify that the following papers are being facsimile transmitted to the Patent

and Trademark Office on the date shown below:

~ Amendment After Final;

Petition to Withdraw Finality (in duplicate); and

Petition and Authorization to Charge Fee for a One-Month Extension ofTime
(in duplicate)

YOU SHOULD RECEIVE A TOTAL OF __ PAGES

INCLUDING THIS TRANSMITTAL,

Dated: Reptenter 4 2002.

Catherine S. Collins gate

Van Dyke, Gardner, Linn & Burkhart, LLP at |P.O. Box 888695 \
Grand Rapids, MI 49588-8695
(616) 975-5500

!:

CSC:imsc
Enclosures
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‘ «| UNITED STATES DEPARTMENT OF COMMERCE

4%, é United States Patent and Trademark OfficeStare of Address: COMMISSIONER OF PATENTS AND TRADEMARKS& ais Washington, 0.0, 20234 Kk 

ee

Al /€
DATE MAILED:

This is @ communication from the examiner in charge of this application.COMMISSIONER OF PATENTS AND TRADEMARKS

NOTICE OF ALLOWABILITY

All claims being allowable, PROSECUTION ON THE MERITS |S (OR REMAINS) CLOSEDin this application.If not included herewith (or
_ previously mailed), a Notice of Allowance and Issue Fee Due or other appropriate communication will be mailed in due course. THIS

NOTIGE OF ALLOWABILITY {S NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the _
initiative of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

x This communication is:responsive to

DS the allowed ctaim(s) isvare_1- 22, 25-34 Arno BL-4%
Oo The drawings filed onsaracceptable as formal drawings.

i) Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119[a)-(d) or (f.
Oar some’ Cone of the:

C Certified copies of the priority documents have been received.
C Certified copies of the Priority documents have been received in Applicatio

, Cl Copies of the certified copies of the priority documents have been
Intemational Bureau (PCT Rule 17.2(al). .

"Certified copies not received: \.

 
 

 
 

 
oo—____>

in this national stage application from the

Oo AcknowledgementIs madeof a claim for domestic priority under 35wihC. § 119(e).
Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with requirements noted
below.Failure to timely comply will result in ABANDONMENT of this application. THIS THREE-MONTH PERIOD IS NOT EXTENDABLE
FOR SUBMITTING NEW FORMAL DRAWINGS, OR A SUBSTITUTE OATH OR DECLARATION. This three-month period for complying

-with the REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL Is extendable under 37 CFR 1.136(a).

(1 Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PTO-152, which discloses that
the oath or declaration is deficiant. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED.

Jf Applicant MUST submit7FORMAL DRAWINGS
C1 because the originally filed drawings were declared by applicant to be informal.

WZincluding changes requiredbythe Notice of Draftperson’s Patent Drawing Review, PTO-948, attached hereto or to Paper its
including changes required by the proposed drawing correction filedon=,which has been approved

by the examiner. ‘

O including changes required by the attached Examiner's Amendment/Comment or in the Office action of Paper No.
 

Identifying indicia such as the application number (see 37 CFR 1.84(c}) should be written on the drawings,

Cote the attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL

Any reply to this notice should indlude,in the upper right hand comer, the APPLICATION NUMBER (SERIES CODE/SERIALNUMBER). If
applicant has received a Notice of Allowance and issue Fee Due, the ISSUE BATCH NUMBER and DATE of the NOTICE OF
ALLOWANCE should also be included.

Attachment(s)
1 Notice of References Cited, PTO-892

©) information Disclosure Statement(s), PTO-1449, Paper No(s).

C1 Notice of Draftsperson's Patent Drawing Review, PTO-948
C1 Notice of Informal Patent Application, PTO-152

C1 Interview Summary, PTO-413
DX Examiner's Amendment/Comment
C Examiner's Comment Regarding Requirementfor the Deposit of Biological Material

J Examiners Statement of Reasons for Allowance
PTOL-37(Rev. 11/00)  
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Application/Control Number: 09/478,3 15 Page 2

Art Unit: 2872

1. Applicant's request for reconsideration ofthefinality ofthe rejection ofthe last Office

action is persuasive and, therefore, the finality of that action is withdrawn. 4

2. An examiner's amendmentto the record appears below. Should the changes and/or

additions be unacceptable to applicant, an amendment maybefiled as provided by 37 CFR 1.312.

To ensure consideration of such an amendment, it MUST be submitted no later than the payment

of the issue fee.

3. Authorization for this examiner's amendment was givenin a telephone interview with Ms.

’ Catherine S. Collins on 9/24/02. Ne

4. The application has been amended as follows:

In claim 1, line 26, the language “multiradius element” has been changed to read

--multiradius aeelement--.
In claim 1, line 37, the language --diagonally-- has been inserted after “positioned”. ___. _

5, The following is an examiner's statement of reasons for allowance:

The prior artof record doesnotteach or fairly suggest an exterior sideview mirror system

comprising an exterior sideview mirror assembly adapted for attachmentto a side ofan

automobile, wherein said exterior sideview mirror assembly includesa reflective element attached

to an electrically-operated actuator, wherein said reflective element comprisesa plano-multiradius

reflective element assembly, wherein said plano-multiradiusreflective element assembly includes a

plano reflective element having unit magnification and a separate multiradius reflective element
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Application/Control Number: 09/478,315 Page 3

* Art Unit: 2872

having a multiradius supported by a backing plate, wherein said planoreflective element andsaid

multiradius reflective elementincludesthelimitations and arrangementas recited in claim 1,

lines 15-39.

Any commentsconsidered necessary by applicant must be submitted no later than ti ‘

paymentofthe issue fee and, to avoid processing delays, should preferably accompany the issue

fee. Such submissions should be clearly labeled "Comments on Statement of Reasonsfor

Allowance." i

6. Any inquiry concerning this communication or earlier Communications from the examiner

should be directed to R.D. Shafer whose telephone numberis (703) 308-4813.

RDS

September 24, 2002   
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UNITED STATES DEPARTMENT OF COMMERCEUnited States Patent and Trademark OfficeAddresa: COMMISSIONER OF PATENTS AND TRADEMARKS

Washington, DC, 2023)vereAe  NOTICE OF ALLOWANCEAND FEE(S) DUE

  
28101 7590 oone2002 ;

VAN DYKE, GARDNER, LINN AND BURKHART, LLP
2851 CHARLEVOIX DRIVE,S.E. SHAFER, RICKY DP.O. BOX 888695

GRAND RAPIDS,MI 49588-8695 ART UNIT
“2872 359-874000

DATE MAILED: 09/26/2002

APPLICATION NOL FILING DATE FIRST NAMED INVENTOR
O9/478,315 01/06/2000 NIALL R. LYNAM DONOI-P-793 1526

TLE OF INVENTION: EXTERIOR MIRROR PLANO-AUXILIARY REFLECTIVE ELEMENT ASSEMBLY

a
nanprovisional $1280 $1280 12/26/2002

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCEAS A PATENT.
ON THE MERITS IS CLOSED, THIS NOTICE OF ALLOWANCEIS NOT A GRANT OF PATENT RIGHTS.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPONPETITION BY THE APPLICANT.SEE 37 CFR 1.313 AND MPEP 1308,

THE ISSUE FEE AND PUBLICATIONFEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED.
PERIOD CANNOT BE EXTENDED.SEE35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE REFLECTS A CREDIT
FOR ANY PREVIOUSLYPAID ISSUE FEE APPLIED IN THISAPPLICATION. THE PTOL-85B (OR AN EQUIVALENT)
MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NOTFEE IS DUE OR THE APPLICATION WILL BE REGARDED AS
ABANDONED.fOW TO REPLYTO THIS NOTICE: Pas

| LReview the SMALL ENTITY status shown above.

Ithe SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status;

A. [Ifthe status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shownabove, orwbove.

| 8. Ifthe status is changed, pay the PUBLICATION FEE(if required)|3B. If applicant claimed SMALL ENTITY status before, or is now
ind twice the amountof the ISSUE FEE shown above and notify the|claiming SMALL ENTITYstatus, check the box below and enclose
United States Patent and Trademark Office of the changein status, or|the PUBLICATION FEEand 1/2 the ISSUE FEE shown above.

© Applicant claims SMALL ENTITY status,
See 37 CFR 1,27.

|. PART B- FEE(S) TRANSMITTALshould be completed and returned to the United States Patent and Trademark Office (USPTO) with
yur ISSUE FEE and PUBLICATION FEE(if required), Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be
completed and an extra copy of the form should be submitted.

j (ll. All communications regarding this application mustgive the application number.Please direct all communicationspriorto issuance to
f fox [SSUE FEE unless advised to the contrary.

IMPORTANT REMINDER:Utility patents issuing on applicationsfiled on or after Dec. 12, 1980 may require paymentof
} maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

; Page | of 4
*TOL-&5 (REV. 04-02) Approved for use through 01/91/2004,
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PART B- FEE(S) TRANSMITTAL

} Complete and send this form, together with applicable fee(s), to: Mai] Box ISSUE FEECommissioner for Patents
Washington, D.C, 20231

&, Fax (703)746-4000
V|NSTRUCTIONS: This form should be used for transmitong the ISSUE FEE and PUBLICATION FEE (if required, Blocks 1 through 4 should be completed where4 priate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current co ondence address as
?)odicated un! a cngentes below or directed otherwise in Block 1, by (a) specifying a mew correspondence address; and/or (b) indicating a separate "| ADDRESS"for| maintenance fee notifications.
  

     
ENTOORRES ESS (Nate Lepuly ma Trany coneah B Tor. A al mailing can only be used for do ings ie
2810) 7590 0/26/2002 Fee(s) Transmittal, This certificate cannot be used for any other

accompanying papers. Each additional paper, such as an assignment or
VAN DYKE, GARDNER, LINN AND BURKHART, LLP formal drawing, must have its own certificate of mailing or transmission.
2851 CHARLEVOIX DRIVE,S.E. Certificate of Mailing or Transmission
P.O. BOX 888695 1 hereby certify that this Fee(s) Transmittal is being deposited with the

GRAND RAPIDS,MI 49588-8695 miuslopesedretsed totneLickslsumKeswivesteva:ot bettefcshauletransmitted to the USPTO,on the dare indicated below.

 
APPLICATIONNO.=|FILINGDATE|FIRST NAMED INVENTOR ATTORNEY DOCKET NO.|CONFIRMATION NO.

09/478,515 OL/06/2000 NIALL R. LYNAM DONO1-P-793 1526
TITLE OF INVENTION: EXTERIOR MIRROR PLANO-AUXILIARY REFLECTIVE ELEMENT ASSEMBLY

APONTE Swale|_SSUEREE|PUBLICATION[|_TOTALEEGVOUE|_vaTeDue|WO 30nonprovisional $1280 1280 (2/26/2002

ART UNITS CLASS-SUBCLASS
SHAFER, RICKY D 2872 359-874000

2. For printing on the patent front page, list (1)
the names of up to 3 registered patent attorneys
or agents OR, altematvely, (2) the name of a
single firm (having a3 @ member a registered
attomey or agent) and the names of up to 2 ——SS———
registered patent attomeys or agents, If no name
is listed, no name will be printed. 3

|, Change of correspondence address or indication of "Fee Address" (37
CFR tk63), F
O Change ofcorrespondence address (or Change of Correspondence
Address form PrORBII22) attached.
O"Fee Address"indication (or "Fee Address" Indication form
PTO/SH/47; Rev 03-02 or more recent) attached, Use of a Customer
Number ts required.

  
\. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an neslenien is identified below, no assignee data will appear on the patent. Inclusion of assignee data is only appropriate when an assignment hesteen previously submitted to the USPTO or is being submitted under separate cover. Completion ofthis form is NOT a substitute for filing an assignment.
(A) NAME OF ASSIGNEE (B) RESIDENCE;(CITY and STATE OR COUNTRY)

Phase check the appropriate assignee category or categories (will not be printed on the patent) Qindividual O corporation or other private group entity O government
4a The following fee(s) are enclosed: 4b. Payment of Fee(s):

Olsque Fes OA check in the amount of the Fee(s) is enclosed.
O Publication Fee O Payment by credit card. Form PTO-2038 is attached,

QAdvance Order- #ofCopies Q The Commissioner is hereby authorized by charge the required fee(s), or credit any overpayment, toDeposit Account Number (enclose an extra copy of this form).

Commissioner for Patents is requested to apply the Issue Fee and Publication Fee(if any) or to re-apply any previously paid issue fee to the application identified above.

(luthorized Signature) 

 
 

 
 

 
   

(Date)

TE, The Issue Fee and Publication Fee (if requi will not be accep! im. anyone
other than the acplicany @ registered atta or agent; or the assignee or other party ininterest as shown. by the records of the United States Patent and Trademark Office.

his collection of information is required by 37 CFR 1.311, The information 1s required toobtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application, Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is
slimated to take 12 minutes t complete, including gathering, preparing, and submitting the
completed application form to the USPTO. Time will vary Sepending upon the individualtase. Any comments on the amount of time you require to complete this form and/or
suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C, 2023]. D0NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS, SEND TO:
Commissioner for Patents, Washington, DC 20231.
Under the Paperwork Reduction Act of 1995,: 2 kK ! 5, no persons are required to respond to acollection of information unless it displays a valid OMBcontrol number.

TRANSMIT THIS FORM WITH FEEF(S)
MTOL-85 (REV, 04-02) Approved for use through 01/31/2004. OMB 0651-0033 U.S, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Unrrep Staves Parent AND TRADEMARK OFFICE

 
UNITED STATES DEPARTMENT OF COMMERCEUnited States Patent aod Teadesnark OfonAddress: COMMISSIONER OF PATENTS AND TRADEMARKS.

Washington, 0. 20281wwwLupin gow
 

09/478,315 01/06/2000 NIALL BR. LYNAM DONOL-P-793 1526

2810) 7590 Oo2a2002 ESAMINER.

VAN DYKE, GARDNER, LINN AND BURKHART,LLP SHAFER, RICKY D
2851 CHARLEVOIX DRIVE,S.E.
P.O. BOX 888695 PAPER. NUMBER

GRAND RAPIDS,MI 49588-8695 aayUNITED STATES
DATE MAILED; 09/26/2002

Determination of Patent Term Extension under 35 U.S.C. 154 (b)
(application filed after June 7, 1995 but prior ta May 29, 2000)

The patent term extension 1s 0 days. Any patent to issue from the above identified application will include an
indication of the 0 day extension on the front page. |

{fa continued prosecution application (CPA) was filed in the above-identified application, the filing date that
determines patent term extensionis the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) system. (http://pair,uspto.gov)

Page 3 of 4

FTOL-85 (REV. 04-02) Approved for use through 01/31/2008.
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Unrrep States Parent AND TRADEMARK OFFIGE

 
 

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark OfficeAddreme: COMMISSIONER OF PATENTS AND TRADEMARKS:

Washington, 0.0. 2028)werw uamptegov
 

APPLICATION NO, FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO.
009/478,315 01/06/2000 NIALL R. LYNAM DONO|-P-793 1526

aio) 0 tensa

VAN DYKE, GARDNER, LINN AND BURKHART, LLP SHAFER, RICKY D
2851 CHARLEVOIX DRIVE,S.E.
P.O. BOX 888695

GRAND RAPIDS,MI 49588-8695 2872UNITED STATES
DATE MAILED: 09/26/2002

Notice of Possible Fee Increase on October 1, 2002

Ifa reply to a "Notice of Allowance and Fee(s) Due"is filed in the Office on or after October 1, 2002, then the
mount due may be higher than thatset forth in the "Notice of Allowance and Fee(s) Due" since there may be an increase
in fees effective on October 1, 2002. See Revision of Patent and Trademark Fees for Fiscal Year 2003: Notice of

Rulemaking, 67 Fed. Reg. 30634, 30636 (May 7, 2002). Although a change to the amount ofthe publication fee
isnot currently proposed for October 2002, if the issue fee or publication fee is to be paid on or after October 1, 2002,
applicant should check the USPTO website for the current fees before submitting the payment. The USPTO Internet
address for the fee scheduleis: hitp.//www,uspto.gov/main/howtofeeshtm.

If the issue fee paid is the amount shown onthe "Notice of Allowance and Fee(s) Due," but not the correct amount
m view of any fee increase, a "Notice to Pay Balance of Issue Fee" will be mailed to applicant. In order to avoid
processing delays associated with mailing of a "Notice to Pay Balance of Issue Fee," if the response to the Notice of
Allowance and Fee(s) due form is to be filed on or after October 1, 2002 (or mailed with a certificate of mailing on or
after October 1, 2002), the issue fee paid should be the fee that is required at the time the fee is paid. If the issue fee was
previously paid, and the response to the "Notice of Allowance and Fee(s) Due" includes a request to apply a
previously-paid issue fee to the issue fee now due, then the difference between the issue fee amountat the time the
response is filed and the previously paid issue fee should be paid. See Manual of Patent Examining Procedure, Section
308.01 (Eighth Edition, August 2001).

Questions relating to issue and publication fee payments should be directed to the Customer Service Center
of the Office of Patent Publication at (703) 305-8283.

Page 4 of 4

PTOL-B5 (REV, 04-02) Approved for use through 01/31/2004.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Examiner ¢ R. Shafer

Applicant : Niall R. Lynam
Serial No. : 09/478,315
Filed - : January 6, 2000
Group : 2872
For : EXTERIOR MIRROR PLANO-AUXILIARY

REFLECTIVE ELEMENT ASSEMBLY
Confirmation No. : 1526

Notice of Allowance Mailing Date: September 26, 2002

Box Issue Fee
Commissioner for Patents

Washington D.C, 20231

Dear Sir:

RAL ! CE 3 312
Receipt of the Notice ofAllowability and the Notice of Allowance andIssue

Fee Due form mailed September 26, 2002,in the above-identified application is hereby

_ acknowledged. A review ofthe application post receipt of the Notice ofAllowance and Issue

Fee Due form has.revealed the need for a further amendmentin the specification as follows:

INTHESPECIFICATION;

_-On page 16, please replace the paragraphstarting on line 3 with the following

new paragraph:

Also, plano element 50 and/or multiradius element 55 can comprise a variable

reflectance electro-optic element such as an electrochromic mirror teflector, Thus, both
element 50 and element 55 can comprise an electrochromic mirror elementor either of

element 50 and element 55 can comprise an electrochromic mirror element and the other can

comprise a fixed reflectance non-variable reflectance mirror element such as a metal reflector

coated glass panel such as a chromium coated glass substrate. Also, ifboth plano element50

and multiradius element 55 comprise an electro-optic element such as an electrochromic

mirror element capable of electrically dimmable reflectivity, both elements 50, 55 can dim

together and in tandem under control ofa common dimming control signal (typically
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Applicant : Niall R. Lynam
Serial No. : 09/478,315

Page : 2

provided by an electro-optic automatic dimming interior mirror assembly mounted in the

cabin ofthe automobile and equipped with photosensors to detect incident glare and ambient

light), Alternately, if both plano element 50 and multiradius element 55 comprise an electro-

optic element such as an electrochromic mirror elementcapable ofelectrically dimmable

reflectivity, element 50 can dim independently of element 55 (such as is disclosed in U.S.

_ Patent No: 5,550,677, the entire disclosure of which is hereby incorporated by reference

herein). Ifeither or both of elements 50, 55 comprise an electrochromic element, preferably,

the electrochromic reflective element comprises a front substrate and a rear substrate with an

electrochromic medium disposed between, such as a solid polymer matrix electrochromic

medium such ai is disclosed in U.S.patent application Serial No. 09/350,930,filed July 12,

1999,en titled “ELECTROCHROMIC POLYMERIC SOLID FILMS, MANUFACTURING

- ELECTROCHROMIC DEVICES USING SUCH FILMS, AND PROCESSES FOR
MAKINGSUCH SOLID FILMS AND DEVICES” to Desaraju V. Varaprasad et al., now

U.S. Pat. No. 6,154,306, or such as is disclosed in U.S. Patent Nos, 5,668,663; 5,724,187;

5,910,854; and 5,239,405, the entire disclosures of which are hereby incorporated by

reference herein. Most preferably, in such laminate-type electrochromic mirrorreflective

elements, the front substrate comprises a glass plate ofthickness less than about |.6 mm,

most preferably about 1.1 mm thickness or lower, and the rear substrate comprises a glass

plateofthickness equal to or greater than about 1.6mm, more preferably greater than about
1.8 mm thickness, most preferably equal to or greater than about 2.0 mm thickness. The

rearmost surface of the rear substrate (the fourth surface as known in the mirrorart) is

reflector coated with a high reflecting metal film such as of aluminum or silver, or an alloy of

aluminum or silver. Mostpreferably, the front-most surface of the rear substrate (the third
surface as known in the mirror art) is reflector coated with a high reflecting metalfilm such

as of aluminum orsilver, or an alloy ofaluminum orsilver.

REMARKS

A review of the specification and claims post receipt ofthe Notice of

Allowance and Issue Fee Due form indicated that the specification needed updated

information for a referenced application. Since the present amendmentrelates to matters of

form only, and does not require any further search on the part of the Examiner,it is
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Applicant : Niall R. Lynam
Serial No. : 09/478,315
Page : 3

respectfully submitted thatit is proper for entry and such entry is requested along with a

Notice of Approval ofthe amendment.

Respectfully submitted,

NIALL R. LYNAM

By: Van Dyke, Gardner, Linn & Burkhart LLP

—_etober23,200_
Date Catherine §. Collins

Registration No. 37 599
‘ P.O. Box 888695

Grand Rapids, MI 49588-8695
(616) 975-5500»,

CSC:Imse
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Applicant : Niall R. Lynam
Serial No. : 09/478,315
Page 3 4

PATENT
DONO1 P-793

P OF SPECIFI (ON

On page 16, please replace the paragraph starting on line 3 with the following

new paragraph:

Also, plano element 50 and/or multiradius element 55 can comprise a variable
reflectance electro-optic element such as an electrochromic mirror reflector. Thus, both
element 50 and element 55 can comprise an electrochromic mirror elementor either of
element 50 and element 55 can comprise an electrochromic mirror element and the other can

comprise a fixed reflectance non-variable reflectance mirror element such as a metal reflector
coated glass panel such as a chromium coated glass substrate. Also, ifboth plano element 50
and multiradius element 55 comprise an electro-optic element such as an electrochromic
mirror element capable ofelectrically dimmable reflectivity, both elements 50, 55 can dim
together and in tandem under control of a common dimmingcontrol signal (typically
provided by an electro-optic automaticdimming interior mirror assembly mounted in the
cabin of the automobile and equipped with photosensors to detect incident glare and ambient
light). Alternately, ifboth plano element 50 and multiradius element 55 comprise an electro-
optic elementsuch as an electrochromic mirror element capable ofelectrically dimmable
reflectivity, clement 50 can dim independently ofelement 55 (such as is disclosed in U.S.
Patent No, 5,550,677, the entire disclosure ofwhich is hereby incorporated by reference

herein). If either or both of elements 50, 55 comprise an electrochromic element, preferably,
the electrochromicreflective element comprises a front substrate and a rear substrate with an
electrochromic medium disposed between,such as a solid polymer matrix electrochromic
medium such as is disclosed in U.S. patent application Serial No. 09/350,930, filed July 12,
1999,en titled “ELECTROCHROMIC POLYMERIC SOLID FILMS, MANUFACTURING
ELECTROCHROMIC DEVICES USING SUCH FILMS, AND PROCESSES FOR

MAKING SUCH SOLID FILMS AND DEVICES”to Desaraju V. Varaprasadet al., now

U.S. Pat. No. 6,154,306, or such as is disclosed in U.S. Patent Nos. 5,668,663; 5,724,187;
5,910,854; and 5,239,405, the entire disclosures ofwhich are hereby incorporated by
reference herein. Mostpreferably,in such laminate-type electrochromic mirrorreflective
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Serial No, i 09/478,315
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elements, the front substrate comprises a glass plate of thickness less than about 1.6 mm,

most preferably about1.1 mm thickness or lower, and the rear substrate comprises a glass

plate of thickness equal to or greater than about 1.6mm, more preferably greater than about

1.8 mm thickness, most preferably equal to or greater than about 2.0 mm thickness. The

rearmost surface of the rear substrate (the fourth surface as known in the mirrorart) is

reflector coated with a high reflecting metal film such as of aluminum or silver, or an alloy of

aluminum or silver. Most preferably, the front-most surface of the rear substrate (the third

surface as known in the mirror art) is reflector coated with a high reflecting metal film such

as of aluminum orsilver, or an alloy ofaluminum orsilver.

Respectfully submitted,

NIALL R. LYNAM

By: Van Dyke, Gardner, Linn& Burkhart LLP

October 23, 2062
Date Catherine S. Collins

Registration No. 37 599
P.O. Box 888695

Grand Rapids, MI 49588-8695
(616) 975-5500 =
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Examiner : R. Shafer
Applicant : Niall R. Lynam
Serial No. : 09/478,315
Filed : January 6, 2000
Group : 2872

For : EXTERIOR MIRROR PLANO-AUXILIARY
REFLECTIVE ELEMENT ASSEMBLY

Confirmation No. c 1526
Notice ofAllowance Mailing Date: September 26, 2002
BoxIssue Fee
Commissioner for Patents
Washington D.C. 20231

~ DearSir:

CERTIFICATE OF MAIL

Icertify that the attached return postcard and Amendment After Allowance
Under 37 CFR § 1.312 are being deposited with the United States Postal Service as first class
mail an envelope addressed to: %

Box Issue Fee
Commissioner for Patents

,Washington, D.C. 20231
on_Ottaber 23 2002. 

CatherineS, Collins

Van Dyke, Gardner, Linn & Burkhart, LLP
P.O. Box 888695

Grand Rapids, MI 49588-8695
(616) 975-5500

CSC:Imsc
Enclosures

Ws 4 OKto Enter
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Unrrep States Parent AND TRADEMARK OFFICE  UMITED STATES DEPARTMENT OF COMMERCE
Usited Stoies Potent and Trademark Office

Address: COMMISSIONER OF FATENTS AND TRADEMARKSWastungion, 0.0.
wencapt,ge

09/478,315 01/06/2000 NIALL R. LYNAM DONO)-P-793 1526

2810) 7590 1272002

VAN DYKE, GARDNER, LINN AND BURKHART,LLP
2851 CHARLEVOIX DRIVE,S.E.
P.O. BOX 888695 SHAFER, RICKY D
GRAND RAPIDS, MI 49588-8695 PAPER WARE

2972 ¥.a3DATE MAILED:11/27/2002

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 07-01)
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iw UNITED STATES DEPARTMENT OF COMMERCE
si Patent andTrademark Office
% £ Address: COMMISSIONER OF PATENTS AND TRADEMARKStonnes of Washington, 0.¢, 20231

|APPucATIONNUMEER|FUNGDATE|FIRST NAMED APPLICANT ATTORNEY DOCKET NO.

[arin|PAPERNUMBER

' #23

RAE MERED: W/z1/e a
Response to Rule 312

Communication

) Thepetition filed under 37 CFR 1.312(b) is granted. The paper has beenforwarded to the examiner for consideration on the merits. 3

 

Director,
Patent Examining Group

*  {¥ The amendment filed [of24 {a2 under 37 CFR 1.312 has been
‘considered, and has been:

*

®& entered.

(C- entered as directed to matters of form not affecting the scopeof the invention (Order 3311).
(1 disapproved. See explanation below,

__C entered in part. See explanation below.

Dan AP]orah

Publishing Dass

FORM PTOL-271 (REV. 1/96)“U8. GRO: 1ha7-422-20480001
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE,

:_R. Shafer
Applicant : Niall R. Lynam”
Serial No, 09/478,315
Filed : January 6, 2000
Group : 2872 :
For : EXTERIOR MIRROR PLANO-AUXILIARY

REFLECTIVE ELEMENT ASSEMBLY

Confirmation No. : 1526

Notice of Allowance Mailing Date: September 26, 2002\

Attention: Official Draftsman
Box Issue Fee

Commissioner for Patents

Washington D.C, 2023)

_ Dear: Sir:
TRANSMITTAL OF FORMAL DRAWINGS

In responseto the Notice of Allowance and Issue Fee Due form andthe Notice

of Allowability dated September 26, 2002, the Applicant requests that the enclosed eight(8)

sheets of formal drawingsbe entered in the above-identified application.
\

REMARKS

In responseto the Notice ofAllowance and Issue Fee Due form and the Notice
e

of Allowability, enclosed please find eight (8) sheets of formal drawings forfiling in the

present application. The enclosed drawings correspondtothe informal drawings now onfile

and approvedas to content, and correct the informalities noted in Form PTO-948 from the

Official Draftsman mailed April 24, 2001.

Respectfully submitted,

NIALL R. LYNAM

By: Van Dyke, Gardner,.Linn & Burkhart, LLP

Déconbeyr 13, Zar
Date CatherineS. Collins

Registration No. 37 599
‘ P.O. Box 888695

2851 Charlevoix Drive, S,.E.
Grand Rapids, MI 49588-8695
(616) 975-5500
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Serial No. : 09/478,315
Filed i January 6, 2000
Group ’ 2872
For ; EXTERIOR MIRROR PLANO-AUXILIARY

REFLECTIVE ELEMENT ASSEMBLY

Confirmation No. i 1526

Notice of Allowance Mailing Date: September 26, 2002

Attention: Official Draftsman
Box Issue Fee

Commissioner for Patents

__ Washington D.C. 20231

Dear Sir:

CERTIFICATE OF MAIL \

I certify that the attached return postcard, Transmittal ofFormal Drawings,

and eight (8) sheets offormal drawings are being deposited with the United States Postal
Serviceas first class mail an envelope addressed to;

* Attention: Official Draftsperson
Box Issue Fee

Commissioner for Patents

Washington, D.C. 20231

on. (Been > 2002,

bb
Catherine 8S. Collins

Van Dyke, Gardner, Linn & Burkhart, LLP
P.O, Box 888695

Grand Rapids, MI 49588-8695
(616) 975-5500

CSC:Imsc

Enclosures

O 9/2,
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  DONO1 P-793,

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE. . os

: Niall R. Lynam
: 09/478,315

Filing Date : January 6, 2000°
Patent No. > 6,522,451
Issue Date —: -February 18, 2003
Entitled : EXTERIOR MIRROR PLANO-AUXILIARY REFLECTIVE ELEMENT

ASSEMBLY

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

CERTIFICATE OF MAILING 

DearSir:

I hereby certify that the accompanying return postcard, Requestfor Certificate

of Correction (1 page), Letter of Record (1 page), and Form PTO-1050(1 page, in duplicate)

are being deposited in the United States Postal Service as First Class Mail, in an envelope

addressedto: \

Commissionerfor Patents
P.O. Box 1450

* Alexandria, VA 22313-1450

‘oi [(] ze /ee

‘ Catherine S. Collins
Registration No. 37 599
2851 Charlevoix Drive, S.E. Suite 207
P.O. Box 888695

Grand Rapids, MI 49588-8695
(616) 975-5506

CSC:clw:arr

pi Certificate

NOV 3 0 2006

of Correction

DEC 01 2005

SMR USA
Exhibit 1029

Page 649



SMR USA 
Exhibit 1029 

Page 650

Ae“a>
| \\if \ :

[at sath PATENT|
wh ‘

é] DONO1 P-793
dye= ;

Yayam@ie IN THE UNITED STATES PATENT AND TRADEMARKOFFICE.

Applicant : Niall R. Lynam
Serial No. : 09/47,315
Filing Date : January 6, 2000 ~
PatentNo. =: 6,522,451 ~
Issue Date =: February 18, 2003
Entitled : EXTERIOR MIRROR PLANO-AUXILIARY REFLECTIVE ELEMENT

ASSEMBLY

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

- REQUEST FOR CERTIFICATE OF CORRECTION |
DearSir:

A requestis being made for Certificate of Correction in the above-identified

patent, whichissued with the following errors identified by Column and Line from the patent.
Column 11:

Line 54, "Piano" should be --Plano--.

Column 15: a
Line 53, "Piano" should be --Plano--.

Column19:
é Line 22, Claim 19, "4.000" should be --4000--.

Enclosed is the Certificate of Correction Form PTO-1050(in duplicate)

identifying errors by Column and Line from the patent which are chargeable to the Official
Printer, ~

Respectfully submitted,
NIALL R. LYNAM

By: Van Dyke, Gardner, Linn & Burkhart, LLP

Date; [or o£
Catherine S. Collins

Registration No. 37 599
2851 Charlevoix Drive, S.E. Suite 207
P.O. Box 888695

Grand Rapids, MI 49588-8695
(616) 975-5506

CSC:clw:arr
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* 7Couerase” IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant
Serial No,

Filing Date
Patent No.
Issue Date
Entitled

: Niall R. Lynam
: 09/47,315
: January 6, 2000 ©
: 6,522,451

: February 18, 2003
: EXTERIOR MIRROR PLANO-AUXILIARY REFLECTIVE ELEMENT

ASSEMBLY

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

DearSir:

found:

*

LETTER OF RECORD

Concerning the above-identified patent, the following error(s) was (were)

Column5:

Line 3, Delete "element"after --element--.

Column 12

Line 21, "en titled" should be --entitled--.

This letter is written to point out such error(s) and makeit (them) of record in
this case.

Respectfully submitted,

NIALL R. LYNAM

By: Van Dyke, Gardner, Linn & Burkhart, LLP

Date: ( 22 [oe : HA sell

CSC:elw:arr

Catherine S. Collins

Registration No. 37 599
2851 Charlevoix Drive, S.E. Suite 207
P.O. Box 888695

Grand Rapids, MI 49588-8695
(616) 975-5506
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F Oni Bu | “dpe at <2 UNITED STATES:PATENTAND TRADEMARK OFFICE.
btFee ‘CERTIFICATEOFCORRECTION 

“|S PATENT.NO.. :.6522/451~
|° DATED. ~~: February.18,2008-

s INVENTOR(S) : Niall. Re‘Eynam': seEE
Pea PE OY pag certified thaterror:appears intheabove:identified patent‘and:thatsaidLetters Patentishereby:: ;"corrected as shown below: :

oe Colunin 1 :
a--Line 54, "Piano"should be: ;Plano.

* Column 15: are
Line:53; "Piano" shouldbe -:Plano--. 2

Column 19:

«Line 22; Claim19:MA.000",should‘be:.--40002-

» Catherine-S.Collins- 4.” i Mien -PATENT NO: 6,522,451
Van Dyke, Gardner, Linn See ela ay a Loe a No. of add'l copies+, &Burkhart; LLP: xe Pe ; / ~~... @'$0.50per page ~'

2851 Charlevoix Dr: S.E:, P:O: ‘Box 888695, “*
un cabelasSapa, Mt49588-6685: at
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» UNITED STATES: PATENT AND: TRADEMARK’ OFFICE
CERTIFICATE OF CORRECTION

»<PATENT. No! : £26,522,451 ZBfe
2DATED fis Fae48, 2008:“ INVENTOR(S) “Niall.Lynamha83 Is Itis:certified thaterror: appearsin.the’above:identified patent ‘and that: said Letters Patentis hereby i

i corrected.as: shown:peew:
wre ‘Column 11: Rake

ie Line 54, "Piano! shouldbe ~Plano=.
Colamn- 15:

'~ Line’53, "Piano" should be --Plano--.
- Coluian 19:°

Line’ 22, Claimsy "4:000" should be ~4000--

_ MAILINGADDRESSOFSENDER: _e _ i CatherineS. Collins. .

FORMPTO1050.

 
: sees tvs PATENT NO..6,522,451.

Van Dyke, Gardner Linn: Pay pet (8 Deke os, EE Vt "No,of add'l copies
2°&Burkhart, LLP: : vs ‘@ $0.50 perpage

~ | 2851:Charlevoix Dr., S.E., P.0. Box:888695 a
GrandRapids, Mt 49588-8695.
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a
UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 6,522,451 B1 Page 1 of 1
| APPLICATION NO. : 09/478315

DATED : February 18, 2003
INVENTOR(S) : Niall R. Lynam

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

Column 11:

Line 54, “Piano” should be --Plano--,

Column15;
Line 53, “Piano” should be --Plano--.

Column 19:
* Line 22, Claim 19, “4.000” should be --4000--

Signed and Sealed this

Eleventh Day ofMarch, 2008

om WDate
JON W. DUDAS

Director ofthe United States Patent and Trademark Office

SMR USA
Exhibit 1029

Page 654



SMR USA 
Exhibit 1029 

Page 655

 
 
 
 

Application or Docket Number  
PATENT APPLICATION FEE DETERMINATION RECORD

Effective October 1, 2000

CLAIMS AS FILED - PARTI

a
mercenc|
romouneeaEcans|mined|
meerionroume|minwoef|

| MULTIPLE DEPENDENT CLAIM PRESENT oO

‘Ifthe difference In column 1 is less than zero, enter “O" in column 2

CLAIMS AS AMENDED- PARTIl

   
  
 
 
 

  
 

SMALL ENTITY
TYPE CJ]

OTHER THAN
SMALL ENTITY OR 

 
 

 

 
 
  
 

 
 
 

OTHER THAN
-SMALLENTITYOR SMALLENTITY 

 
 

 
 
 
 
 

NUMBER
PREVIOUSLY

PRESENT
EXTRA

TOTAL

OR port. FEE
l 2

HIGHEST
NUMBER PRESENT

EXTRA

  
 

 

HIGHEST
NUMBER

PREVIOUSLY EXTRA
ADDI- |

RATE|TIONAL

   
   

 

 
    

 
Ri

 
 

EMAINING
AFTER -

AMENDMENT‘ oo PAID FOR

Saxff
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM

 
 AMENDMENTC
 

  * ithe ontry In column 1 is tess than the entry Ia column 2, write “0” In column 3. TOTAL
” if tha “Highest Number Previously Pald For IN THIS SPACE Is loss than 20, enter "20" anoyT, FEE
“1 the "Highest Number Previously Pald For" IN THIS SPACE |s fess than 3, enter 3.

Tho "Highest Number Previously Pald For (Total or Independant)Is the highest number found In the appropriate box in column 1  
  
   

 

 
   

Patent and Trademark Offica, U.S. DEPARTMENT OF COMMERCE

SMR USA
Exhibit 1029

Page 655

 
 

 
  
   

 



SMR USA 
Exhibit 1029 

Page 656

~

Application or Docket Number

PATENT APPLICATION FEE DETERMINATION RECORD
Effective October 1, 2001

CLAIMSASFILED - PART| i SMALL ENTITY OTHER THAN
‘Column 1 TYPE C_J OR SMALL ENTITY

Bia FEE
740.00

TOTAL CLAIMS

TOTAL CHARGEABLE CLAIMS

WNOEPENDENT CLAIMS

MULTIP .E DEPENDENT CLAIM PRESENT

‘Ifthe difference In column 1 is less than zero, enter“0” in column 2

CLAIMS AS AMENDED- PARTIl OTHER THAN
Column 1 Column 2) (Column 3 SMALLENTITY OR SMALL ENTITY

CANS [a IGHEST ADDI|NUMBER
PREVIOUSLY ;

PAID FOR FEE

4oaait

ao

A||Fej
Column 2

IGHEST
NUMBER

PREVIOUSLY
PAID FOR

aeerden |e — |
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM

AMENDMENT'& a!E

Column 1 ‘Column 2 Column 3
LAI HIGHEST

3) REMAINING NUMBER PRESENT
PREVIOUSLY

PAID FOR

|
}) * ifthe entry In column1 Is less thah the entry In column2, write "0" In column 3. ‘

“Ifthe ‘Highest Number Previously Pald For IN THIS-SPACEIs less than 20,enter *20.”
| “+H the “Highest Number Previously Pald For" IN THIS SPACEIs less than 3, enter "3," ;
jj » The “Highest Number Previously Pald For* (Total or Independent) [s the highest number found In the appropriate box In column1.
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Tha “Highest Number Praviously Paid For’ (Total or Indapendent) is the highest number foundin the appropriate box in column 1,

~SJr 
Patent and Trademark Office, U.S. DEPARTMENT OF GOMMEACE

(ev, 12/99)

SMR USA
Exhibit 1029

Page 658



SMR USA 
Exhibit 1029 

Page 659

 

' PATENT
DON01 P-793

Express Mail No. EL399135945US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
oo =.
a —

Applicant —: Niall R. Lynam a=4
——

For EXTERIOR MIRROR PLANO-AUXILIARY at=e
REFLECTIVE ELEMENT ASSEMBLY Pe

=
BOX PATENT APPLICATION oe
Assistant Commissioner for Patents

Washington, D.C. 2023]

Dear Sir:—-

Enclosed herewith is the above identified patent application comprising the
following parts:

1) Postcard

2) Assignment, Form PTO-1619 Recordation Form Cover Sheet, and
Assignment RecordingFee of $40.00

3) 23 Pages of Specification

4) 12 Pages of Claims (83 claims)

5) 1 Page of Abstract

6) 7 Sheets of Drawings (in duplicate)

7) Declaration and Power of Attorney

Filing Fee:

Basic Fee $690.00 $690.00

Additional Fees

Each independentclaim in excess
of three, times $78.00 $

Numberof claims in excess of

twenty, times $18.00 $1,134.00

Filing multiple dependent claims
per application $260.00 5

Total Filing Fee $1,824.00

SMR USA
Exhibit 1029

Page 659



SMR USA 
Exhibit 1029 

Page 660

 

Checksin the amountof $1,824.00 and $40.00 are enclosed to cover the fees

noted above.

The Commissioneris hereby authorized to charge paymentof the following

fees associated with this communication, and during the pendencyofthis application, or to

credit any overpayment, to Deposit Account No. 22-0190. A duplicate copy of this sheetis

enclosed.

1) Anyadditionalfiling fees required under 37 CFR

----- 1,16 for which full payment has not been tendered.

2) Anypatentapplication processing fees under 37

CFR 1.17 for which full payment has not been

tendered.

5 Respectfully submitted,

NIALL R.LYNAM

By: Van Dyke, Gardner, Linn & Burkhart, LLP

Date. Catherine S. Collins a
Registration No. 37 599
P.O. Box 888695

2851 Charlevoix Drive, S.E.

Grand Rapids, MI 49588-8695
(616) 975-5500

CSC:Imsc
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; UNITED STATES PATENT AND TRADEMARK OFFICE Commissioner for Patents
United States Patent and Trademark Office

P.O. Box 1450
Alexandria, VA 22313-1450

www. uspta,gov

P75M
VAN DYKE, GARDNER, LINN & BURKHART, LLP DATE PRINTED
2851 CHARLEVOIX DRIVE, S.£., SUITE 207
GRAND RAPIDS MI 49546 03/13/15

NOTICE OF PATENT EXPIRATION

According to the records of the U.S, Patent and Trademark Office (USPTO), payment of the
maintenance fee for the patent(s) listed below has not been received timely prior to the
end of the six-month grace period in accordance with 37 CFR 1.362(e). THE PATENT(S)
LISTED BELOW HAS THEREFORE EXPIRED AS OF THE END OF THE GRACE PERIOD,
35 U.S.C. 41(b). Notice of the expiration will be published in the USPTO Official Gazette.

Expired patents may be reinstated in accordance with 37 CFR 1.378 if upon petition, the
maintenance fee and the surcharge set forth in 37 CFR 1.20(i) are paid, AND the delay in
payment of the maintenance fee is shown to the satisfaction of the Director to have been
unavoidable or unintentional. 35 U.S.C. 41(c)(1).

If the Director accepts payment of the maintenance fee and surcharge upon petition under
37 CFR 1.378, the patent shall be considered as not having expired but would be subject to
the intervening rights and conditions set forth in 35 U.S.C. 41(c)(2).

For instructions on filing a petition under 37 CFR 1.378 to reinstate an expired patent, customers
should call the Office of Petitions Help. Desk at 571-272-3282 or refer to the USPTO Website at
www.uspto.gov/web/offices/pac/dapp/petitionspractice.html. The USPTO also permits
reinstatement under 37 CFR 1.378(c) by electronic petition (e—petition) using EFS-Web;
e-petitions may be automatically granted if all the eligibility requirements are met. For further

- information on filing an e-petition, please call the Electronic Business Center (EBC) at
866-217-9197 (toll-free) or 571-272-4100 or refer to the EBC’s e-petition guide at

~—WwwwW.uspto.gov/ebc/portal/efs/ petition_quickstart.pdf.

U.S.

PATENT APPLICATION PATENT APPLICATION EXPIRATION ATTORNEY

NUMBER NUMBER ISSUE DATE FILING DATE DATE DOCKET NUMBER

6522451 (09478315 02/18/03 01/06/00 02/18/15 DONO1-P-793

NOTE: This notice was automatically generated based on the amount of time that elapsed since the
date a patent was granted. It is possible that the patent term may have ended or been shortened due
to a terminal disclaimer that was filed in the application. Also, fot any patent that issued from an
application filed on or after June 8, 1995 containing a specific reference to an earlier filed application
or applications’ under 35 U.S.C. 120, 121, or 365(c), the patent term ends 20 years from the date on
which the earliest such application was filed, unless the term was adjusted or extended under
35 U.S.C. 154 or 156.

MAd41b (11/2008)
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®\ UNITED STATES PATENT AND TRADEMARK OFFICE
=n Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

 
P75M

VAN DYKE, GARDNER, LINN & BURKHART, LLP DATE PRINTED
2851 CHARLEVOIX DRIVE, S.E., SUITE 207
GRAND RAPIDS Al 49546 03/13/15

NOTICE OF PATENT EXPIRATION

According to the records of the U.S. Patent and Trademark Office (USPTO), payment of the
maintenance fee for the patent(s) listed below has not been received timely prior to the
end of the six-month grace period in accordance with 37 CFR 1.362(e). THE PATENT(S)
LISTED BELOW HAS THEREFORE EXPIRED AS OF THE END OF THE GRACE PERIOD.
35 U.S.C. 41(b). Notice of the expiration will be published in the USPTOOfficialGazette.

Expired patents may be reinstated in accordance with 37 CFR 1.378 if upon petition, the
maintenance fee and the surcharge set forth in 37 CFR 1.20(i) are paid, AND the delay in
payment of the maintenance fee is shown to the satisfaction of the Director to have been
unavoidable or unintentional. 35 U.S.C. 41(c)(1).

If the Director accepts payment of the maintenance fee and surcharge upon petition under
37 CFR 1,378, the patent shall be considered as not having expired but would be subject to
the intervening rights and conditions set forth in 35 U.S.C. 41(c)(2).

For instructions on filing a petition under 37 CFR 1.378 to reinstate an expired patent, customers
should call the Office of Petitions Help. Desk at 571-272-3282 or refer to the USPTO Website at

Www.uspto,Eeeeratpetitionspractice.html. The USPTO also permitsreinstatement under 37 CFR 1.378(c) by electronic petition (e-petition) using EFS—Web;
e-petitions may be automatically granted if all the eligibility requirements are met. For further
information on'‘filing an e—petition, please call the Electronic Business Center (EBC) at
866-217-9197 (toll-free) or 571-272-4100 or refer to the EBC’s e-petition guide at
www.uspto.gov/ebc/portal/efs/petition_quickstartpdf.

U.S.

PATENT APPLICATION PATENT APPLICATION EXPIRATION ATTORNEY
NUMBER ° NUMBER ISSUE DATE FILING DATE DATE DOCKET NUMBER

6522451 09478315 02/18/03 01/06/00 02/18/15 DONOI-P-793

NOTE: This notice was automatically generated based on the amount of time that elapsed since the
date a patent was granted. It is possible that the patent term may have ended or been shortened due
to a terminal disclaimer that was filed in the application. Also, for any patent that issued from an
application filed on or after June 8, 1995 containing a specific reference to an earlier filed application
ot applications under 35 U.S.C. 120, 121, or 365(c), the patent term ends 20 years from the date on
which the earliest such application was filed, unless the term was adjusted or extended under
35 U.S.C. 154 or 156.

WAd410 (99/2006)
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pm sg: aa ifwh 7295257 =, NL f7o/ ae

JEN 1954

DJON/ * Qi F7402 D/25 % NL 2998-257
“Motor vehicle rear view mirror - has auxiliary section with
spherical surface to increase ficle of vision

DE JONGHN.B 12.11.79-NL-008257
(01.06.81) B6Gr-0:/08

12.11.79 as 008257 (LOpp160TJ)
The rear-view mirror is particularly for motor vehicles, having a
flat main section, and an auxiliiry one increasing the user's field
of vision. The auxiliary section (2) has a syherical surface, and
can be a separate coinponent filtcd to the main mirror, typically,
by means ‘of an adhesive surface on a flat backplate, while th
adhesive can be on both sides of a spring plate.

The aumiliary section can be round, its edges being flush wilt
those of {he mainone, and alternatively it can be integral with th
Jatter, with a support plate having aflatanda spherical sectionto
whicha reflective laver is applied.
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o) eae — EUROPEAN SEARCH REPORT Apnicney ent
EP 88 30 8482

DOCUMENTS CONSIDERED TO BE RELEVANT

Citacen ef document with imaication, where apprepriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (Int. CL 4)

ee 537 876 (REITTER & SCHEFENACKER B60 R 1/08
* Claim 1; figures 1,2 *

US-A-3 408 136 (TRAVIS)
* Page 1, lines 20-29; figures 1-4 *

 
 

US-A-3 175 463 (SEASHORE)
* Column 1, line 62 - column 2, lines
1-40; figures 1-7 *

TECHNICAL FIELDS
SEARCHED (lot. CL4)

Piece of score Detar el cepletion of Ue cere Eomiect

- THE-HAGUE 5 02-01-1939 MAUSSER,T.

CATEGORY OF CITED DOCLMENTS T: theory of principla undertyiog the inveation
E: eariler patent docoment, but published oa, of

: particalarty relevast f taken alone after the fillog daze
: refevast # combined with another D = decament cited Ia the application

docament of thesume category " L: documest dted for other rexcone
! technologiaal backgrocad
? sonerities discerare 4& = member of the came patentfamily, corresponding; intermediate document documentEPOFORM1X001.07(row!)
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. PATENT DONO1 P-793

INdHE UNITED STATES PATENT AND TRADEMARK OFFICE
R. Shafer 2

Group 2872 ‘ :
Applicant : Niall R. Lynam é
Serial No. : 09/478,315
Filed =. # January 6, 2000
For : EXTERIOR MIRROR PLANO-AUXILIARY

REFLECTIVE ELEMENT ASSEMBLY

Box RCE
Commissioner for Patents

Washington, D.C. 20231

Date of this Paper: April 5, 2002.
Dear Sir: a

PETITION AND FEE FOR

EXTENSION OF TIME (37 C.E.R. 1.136fa])

L: This is a petition for an extension of time to respond to the Office Action mailed December 5, 2001, for
a period of one month.

2. Applicantis:

a small entity
—_

verified statement attached oS
verified statementfiled = 8)

25m

x other than small entity, 3 ao om- sO —

3. Extension Fee for other Fee for small mA i a
(months) than small entity entity ‘ 4 3 oOmm :

x* one month $110.00 $55.00 io
two months $400.00 $200.00 =

three months $920.00 $460.00

“ four months $1,440.00 $720.00

4, “An amendment:

x is filed herewith has beenfiled

S Fee Payment:

x Attached is a check in the amount of $110.

x Please charge any additional fees required or credit any excess fee paid to Deposit Account
No, 22-0190. A duplicate of this Petition is attached.

VAN DYKE, GARDNER, LINN & BURKHART, LLP

Catherine S. Collins

Registration No. 37 599
2851 Charlevoix Drive, S.E.
P.O. Box 888695

Grand Rapids, MI 49588-8695
(616) 975-5500

CSC:lmse
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4 PTO/S8/30 (10-01)Approved for use through 10/31/2002, OMB 0651-0031U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

persons are required to respond to a collaction of information unless it displays a valid OMB control number,  

 

 
 

Under the Paperwork Re

 

  
 

  

Filing Date January 6, 2000 
 
 

  

CONTINUED EXAMINATION (RCE)
TRANSMITTAL

 
Address to: ;

‘ aferBox RCE :

 Washington, DC 20231

  

  
  

   
  

  
  

This is a Request for Continued Examination (RCE) under 37 CFR 1.114of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to anyutility or plant applicationfiled prior to June 8,
1995, of to any design application, See Instruction Sheet for RCEs (notto be submitted to the USPTO) on page 2.

1.|Submission required under 37 CFR 1.114

a. [_] Previously submitted i
i. TEL Consider the amendment(s)/reply under 37 CFR 1.116 previously filed on(Any unenterad amendmant(s) refered to above will be entered).

i. (] Consider the arguments in the AppealBrief or Reply Brief previously filed on
ii. (1) Other

b. Fal Enclosed

i. Kl Amendment/Reply iti. O Information Disclosure Statement (IDS),
ii, ((] Affidavit(s)/Deciaration(s) wv. [] Other $$4,=x

2 Ciszataneos)%

 

 

 

    
 

  
  

 

ao =
Me eas a fee

a. ["] Suspension of action on the abové-identified application is requested under 37 CFR 1.103(c¢) for 2 a
period of months. (Pariod’of suspansion shall nol oxcead 3 months; Fee under 37 CFR 1.47(1) raquired) —< <

b. [] Other : 2mn

= 3
a. The 7 fea under 37 CFR 1. 17(8) bs required by 37ae ng(Ses F m =

a fxd The Director is hereby authorized to charge ¢ma=fetewing fees, or credit any overpayments,to nd
_ Deposit Account No._22=0190 Oo
i. GQ) RCE fee required under 37 CFR 1.17(e) o
il Extensionoftime fee (37 CFR 1,136 and 1.17)
ti. (J Other

®. [KX] Checkin the amount of $740 and $110 areenciosed
c. (] Paymentby credit card (Form PT0-2098 enclosed)

WARNING;Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

  

 
SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

[Nene_eonrine [Catherine 8.Gptiine|RegaralenNo-(aneyheen [37 5992 Wy 4 F
SenateAMYtaeTA 5 2002

CERTIFICATE OF MAILING OR TRANSMISSION

| hereby certify that this correspondenceis being deposited with Ihe United States Postal Service with sufficient postage as frst class mail in an
envelope addressed to: Commissioner For Patents, Box RCE, Washington, OC 20231, or facsimile transmitted to the U.S. Patent and TrademarkOffice on the date shown belaw.

Sail

\sionatwo|LIENTccteTr520H
Burden Hour Statement: This farm is astimated to take 0.2 hours to completa. Timea will vary depending upan the neds of tha indWidual case, Any comments on the
amount of lime you are required to complete this form should be sant lo the Chiel Information Officer, U.S. Patent and Trademark Office, Washington, OC 20231, DO
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND Fees and Completed Forms to the following address: Assistant Commissionerfor Patents,Box RCE, Washington, OC 20231.
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United States Patent 9
Oskam

[54] ADJUSTING DEVICE FOR MOTORCAR
MIRRORS

[75] Inventor: Aane A. Oskam, De Meern,
Netherlands

[73] Assignee: ‘Industrie Koot B.V., Montfoort,
Netherlands

[21] Appl No.: 76,953

[22] Filed: Sep, 19, 1979

[30] Foreign Application Priority Data
Jul. 26, 1979 [NL] Netherlands ..---sssscrecsenners 7905806
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[57] ABSTRACT
A device for adjusting the mirror of an automotive
vehicle, as disclosed in U.S. Pat. No.4,116,538, includes
drive and transmission devices consisting of two mo-
tors, each provided with a planetary transmission sys-
tem mounted on a motor shaft, the two motor transmis~
sion systems being arranged mirror-symmetrically rela-
tively to a median plane of a housing, the median plane
containing the axis of a stiffening clement.

6 Claims, 4 Drawing Figures
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4,281,8991

ADJUSTING DEVICE FOR MOTORCAR
MIRRORS

BACKGROUND OFTHE INVENTION 3

This invention relates to an adjusting device for mo-torcar mirrors. :
In U.S. Pat. No. 4,116,538 there is described a device

for adjusting a motorcar mirror about two perpendicn-
lar axes, which device essentially consists of a cup- !9
shaped housing having a raised edge, an adjusting ring
mounted therein for tilting movement, which ring in
any position is in sealing contact with the raised edge,
and is supported in its center by means of a stiffening
element extending along a ring diameter, and further 15
having two mirror adjusting members engaging with
the adjusting ring and being off-set relatively to cach
other through 90°, and drive means and transmission
means, whose output shafts are operatively associated
with the mirror adjusting members. 20

In this prior device, the drive and transmission means
are formed by one single unit consisting of a motor
which is reversible with regards to the direction of
rotation, a clutch and two planetary transmission sys-
tems. This combined unit can be excellently accommo- 25
dated in an instrument housing of relatively large di-
mensions, which therefore must in tum be housed in a
mirror housing, likewise of large dimensions, mounted
on an automotive vehicle. In order that the mirror ad-
Justing device may also be suitable for smaller motor- 30
cars, and hence smaller mirror housings, it is desirable
for them to be constructed as compact as possible, and
30 to avoid a relatively large combined drive-and-trans-mission unit.

Tn addition to reducing the size of the device proper, 35
a further saving in space can be realized by placing the
mirror adjnsting device eccentrically relative to the
mirror center, because mirror housings on motorcars
have an asymmetrical form, with the depth of the hous-
ing being less accordingly as the distance from the side- 40
wall of the motorcar is larger. When the mirror adjust-
ing device is placed eccentrically there is the risk that
the mirror turns about an axis perpendicular to the plane
ofthe mirror and consequently comes to hang askew in
its housing. This not only meets with esthetic objec- 45
tions, but also increases the risk that, when subjected to
jolting or bumping, an edge of the mirror comes into
contact with an edge of the mirror housing, which is
undesirable. In order that an eccentric location of the
mirror adjusting device may be possible, the device 50
itself should have a high torsional stiffness.

In addition to a compact construction and a high
torsional stiffness at positions it is also desirable that
tilting axes should be provided, spaced as closely from
the actual mirror surface as possible, this to make the 55
space between the edge of the mirror housing on the
motor vehicle and the edge of the mirror as small as
possible.

SUMMARYOF THE INVENTION

In order to provide a compact construction, the de-
vice according to the present invention is characterized
in that the drive and transmission means consist of two
motors, each provided with a planetary transmission
system mounted on the motor output shaft, the two 65
motor transmissions systems being arranged mirror-
symmetrically relative to a median planeofthe housing,
the median plane containing the axis of the stiffening

2
element. Preferably, the axes ofthe two motor transmis-
sion systems enclose an acute angle.

Owing to the smaller drive and transmission systems
and thgir mirror-symmeirical arrangement in the instrn-
ment housing, an optimum division of the space avail-
able in the housing is achieved, so that the instrument
housing can be made considerably smaller. Further-
more, as a result of the arrangementselected, the two
mirror adjusting members can act directly on the adjust-
ing ring, this in contrast with the construction described
in the above U.S. Pat. No. 4,116,538, in which one of
the output shafts of the drive and transmission means
acts on the mirror adjusting member indirectly through
the stiffening element, which is of sector-shaped form.
Moreover, the construction according to the present
invention has two additional tilting axes, one of which
extends according to the center line of the stiffening
elementand the other of which is perpendicular to this
center line. The adjustment of the mirror about these
additional tilting axes is effected by operating the two
motors simuitareously in the same or contrary direc-tions of rotation.

‘The increased torsional stiffmess of the mirroradjust-
ing device according to the presentinventionis realized
in that the cup-shaped housing is provided with a ridge
extending according to the median plane, with the stiff-
ening element being ofU-shaped cross-sectional config-
uration and havingits legs located on opposite sides of .
the ridge. In this way,a rotation ofa mirrorplate placed
eccentrically on the mirror adjusting instrument rela-
tive to the adjusting instrument is not possible, even
with heavy mirror plates and large eccentricities.
Owing to the combination of a ridge andastiffening
element embracing this tidge, the pivotal support ofthis
stiffening element can be effected in a simple mannerby
means Ofa semi-cylindrical fulcrum, spaced a very short
distance from the mirror plate, with crescent-shaped
guide lugs being provided on the ridge below the ful-
crum, which lugs can snappingly engage with corre-
spondingly shaped recesses in the legs of the U-shaped
stiffening member. In this way the stiffening member
can pivot about the fulcrum and remains connected to
the ridge by means of the crescent-shaped guide lugs.

In addition to this fulcrum, the adjusting ring can also
tilt about pins with which the stiffening member is
mounted in the adjusting ring. From considerations of
strength, these pins must have a certain thickness, while
on ihe other hand the tilting axis must be as closely
behind the mirror plate as possible, which requirement
leads to connecting pins as thin as possible. These con-
tradictory requirements can be met by providing the
pins mounted at the end ofthe stiffening member with a
V-shaped recess, while the bearing holes in the adjust-
ing ring are of anchor-shaped form with a knife edge
mounted in the V-shaped recess of the pins, the arrange-
ment being such that the adjusting ring can rock from
its position of equilibrium into both directions through
approximately 20°. Owing to these features, the space
between the rim of the mirror housing mounted on a
vehicle and the circumferential edge of the mirrorplate
may be minimal. Such a minimal space, however, in-
valves the problem that a mirror plate which, in accor-
dance with U.S, Pat. No. 4,116,538, is secured to the
adjusting instrument by means of a snap connection,
cannotbe easily replaced after being mounted in a mir-
ror housing, because there is no space for loosening the
snap lugs engeging behind the turned-up edge of the
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adjusting, ring, for example with a screw-driver. In
order that the mounted mirror plate may yet be readily
removed from the mirror adjusting instrument, accord-
ing to the present invention, a hexagonally bent mount-
ing spring is used as a fastening means, which spring is
connected on the one hand to the mirror mounting
plate, and whose six straight edges can engage behind
the turned-up edge of the adjusting ring. This mounting
spring terminates in two parallel legs, whose ends
project beyond the mirror mounted on the instrument,
which legs are retained under tension between two
confining pegs on the mirror mounting plate. When the
ends of these two parallel legs are moved towards each
other and subsequently moved backwards, th® mount-
ing spring is released from the pegs on the mirror
mounting plate, and also from the turned-up edge of the
adjusting ring, whereafter the mirror can easily be re-
moved and replaced by another one.

BRIEF DESCRIPTION OF THE DRAWINGS

One embodimentofthe device according to the pres-
ent invention will now be described, by way of exam-
ple, with reference to the accompanying drawings, in
which

FIG. 1 is a front elevation, with some parts being
broken away, of a mirror adjusting instrument with a
mirror mounted thereon;

FIG. 2 is a front elevation of the mirror adjusting
instrument without the mirror;

FIG. 3 is a cross-sectional view, taken-on the line
IN—III of FIG. 2, with a mirror plate being mounted
on the adjusting instrument; and

FIG.4 is a cross-sectional view, taken on the line
IV—IV of FIG.2, in which the adjusting instrumentis
also provided with a mirror plate.

DETAILED DESCRIPTION OF THE
INVENTION

As best shownin FIG.1, the mirror adjusting instru-
ment according to the present invention comprises a
cup-shaped housing 1 having a raised edge 2, preferably
made of a suitable synthetic plastics material. Mounted
within housing 1 is an adjustable ring 3, also made of a
synthetic plastics material, with a spherical side surface
4 resting on the raised edge 2 of housing 1, so that ring
3can rotate in all directions without losing contact with
housing 1 and hence with friction. Mounted in adjusting
ring 3 is a stiffening element 5, in FIG. 1 placed diago-
nally at an angle of 45°, which element is coupled to a
ridge 6 formed integrally with instrument housing 1.
Provided on the vertical and horizontal axes of the
instrument are adjusting arms 7,8, made of synthetic
plastics material, which arms by means ofa steel zig-zag
spring 9 form the coupling between adjusting ring 3 and
drive units 10,11 for the adjustmentof the mirror. Each
drive unit 10,11 consists of an electric motor 12 coupled
to a planetary transmission system 13, the toothed out-
put shaft of which meshes with the likewise toothed
associated adjusting arm 7,8. The drive units 10,11 and
spring 9 are retained in position by a confining plate 14
which is forced into instrument housing 1 by means ofa
snap connection. After the adjusting instrument has
been mounted in a mirror housing, not shown, and se-
cured to a motor vehicle, mirror plate 15, consisting of
a mirror glass 16, a mounting plate 17 and a mounting
spring 18, is snapped onto adjusting ring 3.
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THE MIRROR SUPPORTING STRUCTURE

The mirror supporting structure consists of instru-
ment housing 1, mirror adjusting ring 3 and the stiffen-
ing elementor pivot member 5. During the manufacture
of instrument housing 1, by injection moulding, a num-
ber of projections are formed on the bottom of this
housing, the form of which is adapted to that of the
combined drive-transmission systems 10,11, so that
these units can be placed in housing 1 so as to be con-
fined in two directions (see FIG. 3). Also formed on the
bottom is a ridge 6, extending according to a median
plane, and in the vertical direction projecting from the
raised edges 2. In the center, ridge 6 is provided with a
semi-cylindrical fulcrum 25, on which pivot member 5
can be supported. Provided on opposite sides of this
fulcrum 25 on the upper edge of ridge 6 are two lugs
26,27, which fit slots 28 formed in pivot member5. Lugs
26,27 are beveled at the top, which top comes to lie
substantially in contact with mirror glass 16 when mir-
ror 15 has been adjusted in the longitudinal direction of
ridge 6 up to its end position. Lugs 26,27 serve to effect
maximum resistance against torsion of member 5 and
adjusting ring 3, connected to it, as well as mirror plate
15relative to housing1.

As clearly apparent from FIG.2, drive units 10,11 are
arranged in housing 1 mirror-symmetrically relative to
ridge 6, and the axes of these drive units 10,11 enclose
an acute angle. The output shafts of each planetary
transmission 13 of drive units 10,11 terminate adjacent
to the raised edge of housing 1 spaced apart an arcuatedistance of 90°,

Provided below fulcrum 25 of ridge 6, and on oppo-
site sides, are crescent-shaped guide lugs 23 with the
concave side facing upwardly. These crescent-shaped
lugs can engage with correspondingly shaped slots 24,
provided in the side legs ofmember 5. In order that this
member 5 can be easily moved from above overridge 6,
the crescent-shaped lugs are beveled downwardly and
outwardly, so that there is a snapping connection be-
tween member 5 and ridge 6. The top sides of ridge 6,
member 5, lugs 23 and slots 24 are formed so that mem-
ber 5 can rock from the position ofequilibrium through
20° in both directions.

Member 5 is provided at each ofits two ends with a
pin 21 that can be received in a hole 22 in adjusting ring
3. The two pin-and-hole connections 21,22 form the
pivots 19,20 about which the adjusting rmg 3 can turn
relative to member 5. In order that the axis of rotation
of pivots 19,20 may be as close to the back of mirror
plate 15 as possible, pins 21 are provided with a V-
shaped notch, with the apex of the V being located
above the axis of pin 21. Holes 22 are formed in a corre-
sponding manner. They are essentially round, but oppo-
site the V-shaped recess in pin 21 they have a V-shaped
knife edge, with the twolegs of this knife edge enclos-
ing a more acute angle than do the legs of the V-shaped
recess in pin 21, The form ofthe hole is indicated herein
as anchor-shaped.

Member5 is mounted in adjusting ring 3 by pinching
the latter into an oval shape and after member 5 has
been introduced releasing it again, whereafter ring 3
re-assumes its round form and member5 is received by
its end pins 21 in holes 22 of ring 3. After ring 3 has been
mounted in housing 1, the spherical surface 4 of ring 3
is in contact with the raised edge 2 of instrument hous-
ing 1 with slight friction. This friction prevents a mirror
plate 15 mounted on ring 3 from being vibrated by
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whirling air, while the interior of housing 1 is thus ade-

quately sealed from dust and moisture.
THE MIRROR DRIVE AND THE CONNECTION

OF THE DRIVE UNITS TO THE ADJUSTINGRING

\Provided in instrument housing 1 are two drive units
10,11, each consisting ofa motor 12, the outputshaft of
which is coupled to the sun wheel of an associated
planetary transmission system 13. This planetary trans- 10
mission system is of the same type as described in U.S.
Pat. No. 4,116,538, referred to’ hereinbefore, and will
not, therefore, be described in moredetail herein. The
toothed output shaft of each planetary transmission
system 13 is in mesh with an adjusting arm 7;8, whichis 15
partly formed as a rack. Arms 7 and 8 are provided at
their ends with a ball 30, which is snappingly received
in adjusting ring 3. The two arms 7,8 are of identical
construction. Thepoints of engagementofballs 30 of
the two arms 7,8 are peripherally spaced a distance of 20
90°, Le. 45° on opposite sides ofa pivot 20 of member 5.
The zig-zag spring 9 forces the toothed portion of the
two arms 7,8 into contact with the teeth of the output
shafts of the planetary drive systems 13 in order that the
two toothed members may be maintained in mesh with 25
each other. If, however, mirror plate 15 is subject to an
external force, the toothed portion of arms 7,8 may be
released from the teeth on the output shaft of the associ-
ated planetary transmission system against the action of
spring 9, so that arms 7,8 can move over the associated 30
gear wheel without any damage to the drive. The same
effect takes place when the adjusting instrument has
arrived at the end ofits stroke and the associated motor
continues to run. In that case the teeth of arms 7,8 and
of the output shafts of the planetary transmission sys- 35
tems 13 slide over one another against the action of
spring 9.

Attheir ends remote from ball 30, adjusting arms 7,8
are provided on the surface facing spring 9 with a hook-
shaped projection 35, which during the outgoing stroke 40
of arms 7,8 comes to lie in abutment with spring 9,

_ whereby the stroke of the instrument is stopped.
When motor 12, associated with drive unit 1, is

energized, adjusting ring 3 and hence mirror plate 15
mounted on it will tilt about axis A-A (see FIG. 2). The
fixed points on axis A-A are the fulcrum 25 of member
5, and the ball ofarm 8, snapped into ring 3. The tilting
movement about axis A-A is composed ofa tilting
movement ofmember 5 about axis D-D (see FIG.2) and
a tilting movement about the pivots 19,20 ofmember 5.
When motor 12 of drive unit 10 is energized mirror
plate 15 is tilted similarly about axis B-B. When motors
12 ofdrive units 10,11 are simultaneously driven in the
same direction, mirror plate 15 is tilted about axis D-D
and when the two drive motors are turned in opposite
directions of rotation, the mirror is tilted about axis
cc.

THE MOUNTING OF VARIOUS PARTS

Theparts of the adjusting deviceare all kept in posi-
tion by a retaining plate 14, the function of which is to
confine drive units 10,11 and take up forces arising from
the pressure of spring 9 and from the adjustmentof the
device. Spring 9 can be mounted in plate 14 in preten-
sioned condition, whereafter plate 14 is placed over
drive units 10,11 and secured by means of three hollow
snap pins 31 (see FIG. 4), which are formed integrally
with plate 14, in corresponding recesses in the instru-
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ment housing 1. The three snap pins 31 are hollow to
receive three bolts for securing the mirror adjusting
device 1 in.a mirror housing, and these three bolts also
serve for clamping plate 14 on the instrument housing1.

“THE MOUNTING OF THE MIRROR PLATE

Mirror plate 15 is composed of a mirror glass 16
which by means of an adhesive layer is secured to a
mirror mounting plate 17. Plate 17 has a raised edge 32,
whichis contiguous with the outer circumferential rim
of adjusting ring 3. Plate 17 further has a recess shaped
to match raised edge 33 (see FIG. 3) of the adjusting
ring, so that edge 33 comes to lie in direct contact with
the rear surface ofmirror glass 16, to whichit is glued.
The mirror glass 16 thus also functions as a cover for
the adjusting device, and the adhesive layer on the rear
surface of the mirror also serves as a sound and vibra-
tion insulating layer: Formed in the raised edge 32 of
the mirror mounting plate are’ six slots, which fit a
mounting spring 18, bent into hexagonal form. At the
closed side, this spring 18 is laid around a peg 33 pro-
vided on the rear surface of mirror mounting plate 17,
and ly through thesix slots in the raised edge
32, whereafter the two spring legs at the open spring
end are confined under tension between two pegs 34,
which are likewise provided on the rear surface of plate
17. When plate 17is forced onto ring3, the six straight
sides ofspring 18 spring behind the outer edge ofring 3.
In this way plate 15 is retained on ring 3 at six points -
spaced around its circumference.

When plate 15 must be. removed from the adjusting
instrument, the two legs ofspring 18 projecting beyond
plate 15 are pinched together and forced backwards so
that they come to lie outside pegs 34. Spring 18 is thus
released from ring 3, and plate 15 can be detached from
ting 3, during which operation the narrow adhesive
strip between ring 3 and the rear surface of the mirror is
broken.

I claim:
1. A device for adjusting the mirror ofan automotive

vehicle aboutat least two perpendicular axes, said de-vice comprising:
a cup-shaped housing having a raised edge and a

ridge extending along a median planeofsaid hous-
ing;

said ridge having an upper edge having at the center
of the length thereof a substantially semi-cylindri-
cal fulcrum;

a tiltable adjusting ring mounted in said housing for
relative movement with respect thereto, said ring
being in sealing contact with said raised edge of
said housing in all positions of said ring;

a stiffening element of U-shaped cross-sectional con-
figuration defined by two legs, said stiffening ele-
ment having opposite ends received in diametri-
cally opposed holes in said adjusting ring, and said
stiffening element being mounted in contact with
said semi-cylindrical fulcrum ofsaid ridge and with
said two legs positioned on opposite sides of said
ridge:

first and second mirror adjustment members mounted
for engagement with said adjusting ring at posi-
tions off-set from each other by 90° with respect to
said adjusting ring, each said adjustment member
including a rack portion; andfirst and second drive and transmission means for
achieving relative movement of said ring with re-
spectto said housing in at least two perpendicular
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axes, said first and second drive and transmission
means being arranged mirror-symmetrically rela-
tive to said median plane ofsaid ridge of said hous-
ing and extending in directions enclosing an acute
angle, each said drive and transmission means com-
prising a motor having an output shaft, a planetary
transmission system mounted on said motor output
shaft and having an output shaft, and a gear fixed to
said transmission system output shaft and engaging
a said rack portion of a respective said adjustmentmember,

2. A device as claimed in claim 1, wierein said ridge
has opposite side walls, each having thereon a crescent-
shaped guide lug at a position below said fulcrum, each
said leg of said stiffening element has formed therein a
crescent-shaped recess, and said guide lugs are snap-
pingly engaged in said recesses.

3. A device as claimed in claim 1, wherein each said
opposite end of said stiffening element comprises a pin
having therein a V-shaped recess, each said hole in said
adjusting, ring comprises an anchor-shaped bearing
hole, and each said pin is journalled into a respective
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said bearing hole such that said adjusting ring is rock-
able with respect to said housing and said ridge from a
position of equilibrium thereof through approximately
20° in opposite directions,

4. A device as claimed in claim 1, wherein said drive
and transmission means are retained in said housing

exclusively by a retaining plate havingat least three pins
eeengaging in respective recesses in said hous-
“. A device as claimed in claim 1, wherein said ring
has a raised edge, and further comprising a mirror glued
to a mirror mounting plate secured to said ring by fas-
tening means comprising a hexagonally shaped mount-
ing spring having six straight sides, said spring being
connected to said mounting plate, with said six straight
sides engaging behind said raised edge ofsaid ring.

6_A device as claimed in claim 5, wherein said spring
has two ends in the form of parallel legs extending out-
wardly and retained under tension between two pegs on
said mounting plate.= . a =
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REAR VISION MIRROR
The present invention relates to a rear view or vision

mirror which because ofits unique construction lends
itself to safe and feasible use on support brackets such
as are provided on trucks and buses and, more specifi-
cally stated, has to do with a simple, practical and eco-
nomical mirror structure characterized by features
which function individually and collectively to first and
more safely serve the suspended use primarily on the
right hand side remote from the driver and whose fea-
tures function to reduce dangerous blind spots to a
practical miminum.

In carrying out the principles of the inventive con-
cept a mirror of reliable performance is provided, one
which, for the mostpart, is capable of being mounted
on frames and brackets which are currently in use on
trucks and buses. The mirror is so mounted and ad-
justed in the frame that the principal or main planar or
flat area or zone reflects much in the mannerof cur-
rently or commonly used rear view mirrors but which
has several marginal portions provided with rearwardly
and properly curved horizontal and vertical areas and
junctional corner portions which contribute to the
function of the main mirror so as to enable the driver
to see back and outat a broader angle and also enable
him to see downward and further forward. In addition
experience has shown that the mirror is such in con-
struction and capability thatit will enable truck and bus
drivers to view the rear wheels of their vehicles which,
manifestly, is helpful when called uponto back or park
as the case may be. Mirrors commonlyin use on trucks
and buses are often such that the driver is unable to see
small automobiles at the right hand side and in fact ob-
Jects and signs and curbs which can and often do result
in unforeseen and exasperating as well as damaging and
difficult-to-cope with situations.

It is a matter of common knowledge that when a
truck or bus driveris called upon to slow down at a stop
sign or a yield sign on a side road merging with a main
highway and often involving a sharp angle on the right
handside, he has difficulty viewing even when the high-
way to the right appears to be clear. From the driver's
seat looking directly out the window in the right door
it is quite likely that he cannot envision a safe distance
to his right due to the special angle of approach.It fol-
lows that in many cases the rear view mirror commonly
used does not reflect outward enough to cover the situ-
ation, presentinga blind area.It is an object of the pres-
ent invention to structurally, functionally and other-
wise improve upon known mirrors and to provide an
adaptation which well and safety serves the purposes
for which it has been evolved, produced and success-
fully used.

Manyandvaried types andstyles of rear view mirrors
for trucks and buses have been devised and offered for

use but often without success. Take for example the pa-
tent to Robert E. Fellmeth, U.S. Pat. No. 2,778,273,
which has to do with a rear view mirror for outside
bracket supported use characterized by a centrally dis-
posed and substantially flat circular reflecting area
marginally encompassed by a spherical convex periph-
eral reflecting surface which is integral with and com-
pletely circumscribes the central area and extendsrear-
wardly therefrom, The patentee suggests a curved mar-
ginal portion, but conceivably the curved side portions
could meet as curved moldings meet on a picture frame
having ridges at the corners and should this be the case
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there would be obvious and dangerousblind areas at
the corners notably out and up as well as down.
Fellmeth will not be further discussed except as exem-
plary prior art. A more pertinentcitation would be the
Ernest E. Hensley rear view mirror shown in U.S, Pat.
No. 2,279,751. Hereagain and despite the fact that the
patentee Hensley shows a main rectangular planar mir-
ror and marginalauxiliary mirrors, the latter are planar
and at such angles in relation to each other and the
main mirror that serious blind areas between the cen-
tral portion and side apron portions are present. Under
the circumstances it would appear that the apron-like
marginal components have failed to comply with the
requirements of widespread adoption and use.

Briefly the mirror herein revealed lendsitself to use
on either side of a vehicle butis primarily intended for
right-hand side use remote from the observer or driver
and essentially on trucks and buses. It is simple and
practical and economical andis of unitary or one-piece
construction and characterized in the main by a pri-
Mary or main flat rectangular image and objectreflect-
ing area which corresponds to commonly used outside
truck mirrors. It is improved in that a first horizontal
convex reflecting zone or area borders and merges with
the upper transverse marginal edge of the main reflect-
ing area and this curves rearwardly at the predeter-
mined 5 inch or equivalent radius. The main mirror can
be some 8 inches long and perhaps three inches wide.
Thefirst horizontal convex area correspondsto the sec-
ond lower horizor.tal rearwardly curving convex re-
flecting area and ‘s, like the first area, some three
inches more or less in width. Opposite the inboard or
inward longitudina! straight edge of the overall mirror
the outward longitudinal edge portion is provided with
a third but vertical convex reflecting area which merges
with the outer longitudinal marginal edge of said main
reflecting area. All of these curvate areas are selec-
tively as well as conjointly viewable in keeping with the
particular locale as well as the relationship of vehicles
and objects such as may be considered to be within the
zone or range of usefulness of the overall mirror.
Therefore there is a main planar mirroror area, upper
and lower and intermediate convex auxiliary narrower
mirrors and, indeed, suitably spherical or curved and
coordinating corner portions which unite the ends of
the longitudinal and transverse convex areas.

With a view toward providing further background for
the instant concept it can be added here that on high
speed super highways access lanes are provided in a
mannerthatthe informed and experienced driver may
enter the high speed highway at an angle in the same
general directionof the traffic already in motion in the
high speed lance.Butit is to be remembered that access
lanes do not always approach at the same angle. Ac-
cordingly before pulling into a high speed lane espe-
cially with a slow accelerating vehicle one must neces-
sarily have a clear back view forat least 500 feet more
or less, In lanes merging at certain angles prior pa-
tented constructions could perhaps detect the traffic
situation some 500 feet back. In other cases where ac-
cess lanes approachat different angles, a driver relying
on previously devised and patented rear view mirrors
could easily check his mirror, see no vehicle coming
and pull into the high speed lane and at the same time
a large truck could be bearing down on him at perhaps
70 miles more or less per hour.It follows that the blind
area between the central portion and the side apron

SMR USA
Exhibit 1029

Page 689



SMR USA 
Exhibit 1029 

Page 690

3,764,201
3

portion of prior patented adaptations make it ex-
tremely dangerous to rely upon whichis another reason
for offering the herein disclosed mirror with curvate
areas at top and bottom and outside therefore on three
marginal portions of the main mirror. Then, too,the in-
ward edge is provided with a wall and all marginal
edges including the rearwardly convex areas have co-
planar outstanding attaching flanges for adequate
mounting purposes.

These together with other objects and advantages
which will become subsequently apparentreside in the
details of construction and operation as more fully
hereinafter described and claimed, reference being had
to the accompanying drawings forming a part hereof,
wherein like numerals refer to like parts throughout.

FIG. 1 is a view in perspective showing the upper
right hand corner portion of a cab such as is used on a
tractortrailer or the like (trucks and buses) and show-
ing, what is more important, the bracket supported im-
proved multi-purpose mirror as constructed in accor-
dance with the present invention.

FIG,2 is an enlarged rear elevation of the mirror by
itself.

FIG,3 is a view on a smaller scale which can be said
to be the top edge or top plan view.

FIG. 4 is a section taken lengthwise on the longitudi-
nal section line 4—4of FIG.2 looking in the direction
of the indicating arrows.

And FIG.5 is a horizontal cross section on the line
5—5 of FIG. 2.

The outside rear vision mirror for trucks and busesis
designed primarily for suspended use as brought out in
FIG. 1. [t is of one piece construction and is character-
ized by a main flat rectangular image and object re-
flecting area which is denoted, generally stated, by the
numeral 8. The overall finished and ready-to-use mir-
ror, including the features desired is denoted by the nu-
meral 10. The sharp straight edge which may be called
the inboard or inward longitudinal edge is denoted by
the numeral 12 and hasan integral lateralor right angu-
larly disposed lengthwise non-reflecting wall 14 one
edge of which is provided with one ofthe flanges 16 of
the flange means which is to be hereinafter more spe-
cifically set forth. The three marginal edges of the area
or zone 8 which are emphasized here can be etched,
painted, or otherwise delineated as denoted by the
upper marginal edge 18 (FIG. 4), the lower horizontal
marginal edge 20 and the intervening longitudinal mar-
ginal edge 22 which is opposite the edge 12 and parallel
thereto and is denoted at 22. A first horizontal convex
reflecting area borders and merges with the upper edge
18 and is denoted at 24 and curves rearwardly and has
a straight left-hand end 25 flush with the edge 12. A
second lower horizontal rearwardly curving convex re-
flecting area, like the upper horizontal convex area is
provided and it is differentiated in FIG. 2 by the nu-
meral 26. A complementalthird but vertical convex re-
flecting area merges with the outer vertical marginal
edge portion 22 and it is of requisite length and curva-
ture and is differentiated by the numeral 28. It is com-
mensurate in length with the edge 22 as perhaps best
evident in FIG. 2. All of these three areas are selec-
tively as well as conjointly viewable in keeping with the
particular locale and relationship of vehicles (not
shown) and objects within the zone and range ofuseful-ness of the overall mirror. The horizontal and vertical
convex areas 24, 26 and 28 are referred to as auxiliary
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to the main area-or mirror 8. The adjacent terminal
ends of the first and second horizontal areas are inte-
grally and convexly united by coordinating upper and
lower convexly curved junctional and corner portions
the upper one of which is denoted at 29 and the lower
one at 30. Reverting to the flange means 16 it may be
added that companion or complemental flanges 32, 34
and 36 are integrally provided on the outer perimeter
edges and are in a common plane with each otheras is
best shown in FIGS. 3, 4 and 5 whereby to permit the
ready-to-use mirror to be mounted on a bracket. The
concept pertains in part to a rear vision mirror for
mounting upon either side of an automotive vehicle
comprising a centrally disposed and substantially flat
rectangular reflecting area, and from a common radius,
rectangular cylinder section curved convex reflecting
areas at the upper, outer and lower edges and triangu-
lar sphere section convex reflecting areas at the upper
outer corner and lower outer comer integral with the
flat reflecting area and extending rearwardly there-from.

The corner portions of the herein disclosed rear vi-
sion mirror serve highly significant and important
safety purposes. By utilizing curved convex sphere sec-
tions at the upper outer corner and lower outer corner,
blind areas between the vertical curved side portion are
avoided, The driver of a vehicle equipped with the dis-
closed rear vision mirror, traveling up an access ramp
into a highway would be able to see up, out and back
by viewing the upper outer corner of the rear vision
mirror or traveling down an access ramp he would be
able to see down, out and back through the lower outer
corner of the rear vision mirror. Likewise, a driver al-
ready on the main highway would be able to see vehi-
cles entering on uphill ramps or downhill ramps
through the lower outer and upper outer corners of the
rear vision mirror.

It is submitted that a careful consideration of the
views of the drawing taken in conjunction with the
specification and the invention as claimed, will! enable
the reader to obtain a clear and comprehensive under-
standing of the invention. Therefore a more extended
description is believed to be unnecessary.

The foregoing is considered as illustrative only of the
principles of the invention. Further, since numerous
modifications and changes will readily occur to those
skilled in the art, it is not desired to limit the invention
to the exact construction and operation shown and de-
scribed, and accordingly all suitable modifications and
equivalents may be resorted to, falling within the scopeof the invention.

Whatis claimed as newis as follows:
1. An exterior rear vision mirror expressly designed

and adapted for trucks, buses and the like comprising:
a flat substantially rectangular main reflecting area,
three substantially rectangular cylindrically contoured
selectively and conjointly functioning auxiliary reflect-
ing areas, namely, a first one situated along, coexten-
sive and integrally united with an upper transverse mar-
ginal edge of said main reflecting area, a second one
positioned along, coextensive and integrally united
with an outward longitudinal marginal edge of said
main reflecting area and oriented therewith, and a third
one correspondingto said first one but coextensive and
integrally united with a lower transverse marginal edge
of said main area,a first generally triangular spherically
contoured upper corner reflecting area junctionally
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joining adjacent ends ofsaid first and second auxiliary
reflecting areas, and a second generally triangular
spherically contoured lower corner reflecting area
junctionally joining adjacent coacting ends of said sec-
ond and third auxiliary areas, said auxiliary rectangular
convex areas and said junctional corner areas being de-
rived from a commonradius.

2. The rear vision mirror defined in and according to
claim 1, and wherein the entire inward longitudinal
marginal edge of said mirror is straight from end to end
and is provided with an integral elongated straight non-
reflecting wall which is disposed in a plane at right an-
gles to the plane of said main area.

3. The rear vision mirror defined in and according to
claim 1, and wherein the entire inward longitudinal
marginal edge of said mirroris straight from end to end
and is provided with an elongated straight wall which
is non-reflecting and disposed at right angles to the
main area, and also wherein said wall and outer periph-
eral edgesof all of said convexly contoured areas, in-
cluding said upper and lower corners, are provided
with narrow angularly projecting outstanding endless
flange means defining a mounting rim for the overall
ready-to-use mirror, said flange being in a plane paral-
lel to the plane of said main flat reflecting area.

4. An outside rear vision mirror designed primarily
for suspended use on the right hand side of a truck or
bus comprising a main flat rectangularvertically posi-
tionable reflecting area, afirst horizontal substantially
rectangular cylindrically convex reflecting area border-
ing and merging with an upper transverse marginal
edge of said main reflecting area, a second substantially
rectangular but lower horizontal rearwardly corre-
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6
spondingly curving convex reflecting area like said
upper horizontal convex area merging with the trans-
verse lower marginal edge ofsaid main reflecting area,
and a complemental third but vertical correspondingly
curving convex reflecting area merging with the outer
vertical longitudinal marginal edge of said main reflect-
ing area, all of said areas being selectively as well as
conjointly viewable in keeping with particular locale
and relationship of vehicles and objects within the zone
and range of usefulness of the overall mirror, said hori-
zonta) and vertical convex areas being auxiliary to but
complemental with said main area, adjacent terminal
ends of said first and second horizontal areas being in-
tegrally united by coordinating upper and lower con-
vexly curved junctional triangular corner portions, the
cylindrically contoured convex curvatures of said auxil-
iary upper, lower and vertical areas and also said junc-
tional comer portions corresponding with each other
and being derived from a common radius.

§. The rear vision mirror defined in and according to
claim 4, and wherein the entire inward longitudinal
marginal edge of said mirroris straight from end to end
and is provided with an elongated straight wall which
is non-reflecting and disposed at right angles to the
main area, and also wherein said wall and outer periph-
era! edges of all of said convexly contoured areas, in-
cluding said upper and lower corners, are provided
with narrow angularly projecting outstanding endless
flange means defining a mounting rim for the overall
ready-to-use mirror, said flange being in a plane paral-
lel to the plane of said main flat reflecting area.. *+ 2 © © -
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[57] ABSTRACT
A rear vision mirror for exterior use primarily on

 

trucks and buses and designed for suspended use on
the right-hand side of a cab remote from the driver at
the left. it is of one piece construction and character-
ized broadly by a main flat rectangular image and ob-
ject reflecting area. A first horizontally disposed con-
vex reflecting area borders and merges with the upper
transverse marginal edge of the main reflecting area or
zone and is curved rearwardly. A second but lower
horizontal rearwardly curving convex reflecting area
basically like the upper horizontal convex area merges
with the lower transverse marginal area of the main
reflecting area or zone. A complemental third but ver-
tical convex reflecting area merges with the outer ver-
tical edge of the main reflecting area. The inward lon-
gitudinal edge has a right angularly positioned wall of
requisite thickness and width. All of the areas whether
flat or convexly curved are selectively as well as con-
jointly viewable im keeping with the particular locale
and relationship of the vehicles and objects within the
zone or range of usefulness. All convex areas are of
corresponding convexity and adjacent terminal end
portions of the third area and the first and second
areas are united by spherical corner portions. The en-
tire peripheral or marginal edge is provided with nar-
row flange means capable of mounting the unique mir-
tor in a support bracket or fixture.
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This invention provides a plano-multiradius reflective ele-
ment assembly suitable for use in an exterior sideview
mirror assembly mounted to the side body of an automobile.
The plano-multiradius reflective element assembly includes
a plano reflective element which has a rearward field of
view, when mounted in an exterior sideview mirror assem-
bly mounted to the side body of an automobile, with unit
magnificution. The plano-multiradius reflective element
assembly also includes an auxiliary reflective clement
including a multiradius portion with a rearward field ofview.
The plano refiective element provides a distortion-free rear-
ward field of view and serves as the principal rearward-
viewing portion of the plano-multiradius reflective element
assembly. The multiradius’ portion provides a wide angle
rearward field of view, and typically supplements the rear-
ward field of view of the plano portion. The planoreflective
element and the multiradius portion are separated by a
demarcation element which enables the driver to readily
delineate a rearward view in the plano portion from a
rearward view in the multiradius portion. The planoreflec-
tive element and the multiradius reflective element are
individually, separately, and adjacently attachedto a single
backing plate which is mounted to an actuator of the exterior
sideview mirror assembly, By adjusting the position of the
backing plate within the housing of the exterior sideview
mirror assembly via the actuator, the rearward field of view
of both the plano refiective element and the multiradius
reflective elementare simultaneously and similarly aligned.

ABSTRACT

4) Claims, § Drawing Sheets

50

SMR USA
Exhibit 1029

Page 693



SMR USA 
Exhibit 1029 

Page 694

US 6,522,451 BI ,

 
 

 
 

 

 

 

 
 

 

 

 
 
  

 

Page 2

U.S. PATENT DOCUMENTS 5.579.133 A * 11/1996 Black’et al. . 359/866
= 5,621,569 A * 4/1997 Schlenke- ..... - 359/868

4.258.979 A * 3/1981 Mahin ...... wee 359/868 5,668,663 A 9/1997 Varaprasad et al . 359/608
4,268,120 A 5/1981 _Jitsumori .. +» 350/302 5,724,187 A: 3/1998 Varaprasad etal, » 359/608
4,281,899 A * 8/1981 Oskam 5,751,489 A 5/1998 Caskeyetall . 339/603
4,306,770 A * 12/1981 Marhauer ..... we» 359/866 5,793,542 A * 8/1998 Kondoet al. 359/866
4,311,362 A ™ 1/1982 LaPorte . 359/864 5,796,532 A * 8/1998 Kanazawa a... . 359/864
4,331,382 A * 5/1982 Graff ..... . 359/868 5,910,854 A 6/1999 Varaprasad et al. . . 359/273
4.449.786 A 5/1984 MeCord - 350/293 6,032,323 A * 3/2000 Smith et al. . . 359/877
4,555,166 A * 11/1985 Enomoto . 359/877 6,199,993 Bl * 3/2001 Mou 350/864
4,678,294 4A * 7/1987 Van Nostrand . 359/864
4,727,302 A * 2/1988 Mizuta et al - 359/877 FOREIGN PATENT DOCUMENTS
4,770,522 A * 9/1988 Alten... » 359/877
4,859.046 A * 8/1989 Traynor et al. ... = 359/866 FR 2628042 9/1929
4,917,485 A * 4/1990 Baldwin, Sr. GB 1279158 * 6/1972 359/868
5,005,962 A * 4/1991 Edelman ....... are 359/864 GB 2048189=12/1980
5,052,792 A * 10/1991 McDonough . . 359/866 GB 2092534 =" 8/1982
5,107,374 A * 4/1992 Lupo etal. . 359/841 JP 0051637 * d/1980
5,115,352 A * 5/1992 Do Espirito Sani v 359/864 62-105103 * 5/1987
5,166,833 A * 11/1992 Shyu JP 1186443 7/1989
5,225,943 A * T/1993 LUpoO ssscsnsrersserssesnsreree SOOBEL JP 1-208245 * 8/1989
5,239,405 A 8/1993 Varaprasad etal, . 359/272 NL 7908257 * 6/1981
5,432,643 A * 7/1995 Huang .......... ~ 359/864
5,550,677 A 8/1996 Schofield etal. ... 359/604 * cited by examiner

*

SMR USA
Exhibit 1029

Page 694



SMR USA 
Exhibit 1029 

Page 695

US 6,522,451 B1Sheet 1 of 8Feb. 18, 2003U.S. Patent

 
 

    
 
 

 ©[FFolSS.(er\ATeh||=VeetJF
 

-toNw
un

N=

Figure 1

SMR USA
Exhibit 1029

Page 695



SMR USA 
Exhibit 1029 

Page 696

U.S. Patent Feb, 18, 2003 Sheet 2 of 8 US 6,522,451 B1

Figure2 
SMR USA

Exhibit 1029

Page 696



SMR USA 
Exhibit 1029 

Page 697

U.S. Patent Feb. 18, 2003 Sheet 3 of 8 US 6,522,451 B1

50SipeaAOTCPALTELLTLeA 64 Figure3
65

68 
SS

SMR USA
Exhibit 1029

Page 697



SMR USA 
Exhibit 1029 

Page 698

U.S. Patent Feb. 18, 2003 Sheet 4 of 8 US 6,522,451 B1

 
Figure 4

SMR USA
Exhibit 1029

Page 698



SMR USA 
Exhibit 1029 

Page 699

U.S. Patent Feb. 18, 2003 Sheet 5 of 8 US 6,522,451 B1

50

Multiradius

A Figure 5A

+ 55
Multiradius 50

B / Figure 58

65

55 (|
Figure S52.

Multiradius

Muliradius <=

D 50
Figure SD

SMR USA
Exhibit 1029

Page 699



SMR USA 
Exhibit 1029 

Page 700

U.S. Patent Feb. 18, 2003 Sheet 6 of 8 US 6,522,451 Bl

a8 65

Multiradius es7 50
Figure 5E

65 50

[\.

Figure 5F
55

Multiradius 55

Multiradius

Figure 5G

50 [eg 65
50

Figure 5 H 65
7)

99 Multiradius

SMR USA
Exhibit 1029

Page 700



SMR USA 
Exhibit 1029 

Page 701

U.S. Patent Feb. 18, 2003 Sheet 7 of 8 US 6,522,451 B1

v

a

g a
‘R = s
= BaLi

in
S

wo

9a
o
ic

4 x
= wn

s

= 3
SZ, 5=og 2

Lu.

2 8

<<
<<

 
SMR USA

Exhibit 1029

Page 701



SMR USA 
Exhibit 1029 

Page 702

U.S. Patent Feb. 18,2003 Sheet 8 of 8 US 6,522,451 B1

240

es Cuseern
a]

Figure7
250

255

265

SMR USA
Exhibit 1029

Page 702



SMR USA 
Exhibit 1029 

Page 703

US 6,522,451 Bl
1

EXTERIOR MIRROR PLANO-AUXILIARY
REFLECTIVE ELEMENT ASSEMBLY

TECHNICAL FIELD AND BACKGROUND OF
THE INVENTION

The present invention relates to exterior sideview mirror
assemblies suitable for use on an automobile, and more
specifically, to plano-auxiliary reflective element assemblies
for use in automobile exterior sideview mirror assemblies.

Automobiles are typically equipped with an interior rear-
view mirror assembly (adapted for providing a rearward
field of view immediately rearward of the vehicle, typically
principally in the road lane the vehicle is traveling in) andat
least one exterior sideview mirror assembly attached to the
side of the vehicle (typically adjacent a front side window
portion). The exterior side view mirror assembly typically
comprises a reflective element adapted to provide a rearward
field of view ofthe side lane adjacent the vehicle so as to
allow the driver see whether a side approaching vehicle is
present when the driver is contemplating a lane change.
Conventionally, automobiles are equipped with a driver-side
exterior mirror assembly and, very often, with a passenger-
side exterior sideview mirror assembly mounted to the side
of the automobile body opposite to that of the driver-side
assembly. While the combination of an interior rearview
mirror with a driver-side exterior mirror (and especially in a
three-mirror system comprising an interior rearview mirror
with a driver-side exterior mirror and a passenger-side
exterior mirror) works well in many driving situations, rear
vision blind spots present a potential safety hazard while
driving. A rear vision blind spot is an area adjacent the side
of an automobile where a view of another vehicle

(overtaking on that side) is not captured in the rearward field ,of view of the exterior mirror reflector on that side, This
presents a potential safety hazard as the driver, upon check-
ing the view in the exterior sideview mirror and seeing no
overtaking vehicle therein, may deem it safe to initiate a lane
change, unaware that there is a vehicle immediately adjacent
in a blind-spot of the exterior mirror reflector.

Various attempts have been made conventionally to mini-
mize and/or eliminate exterior mirror blind-spots on
vehicles. One approach is to make the exterior mirror
reflector larger, and particularly wider with respect to the
vehicle body. By increasing the width of the exterior mirror
reflector, it has a wider field of view rearwards, and hence
the reflector blind-spot is reduced. While use of a wide
exterior mirror reflector is an option for trucks, buses and
commercial vehicles, increasing the width of the reflector
used in an exterior sideview mirror assembly mounted on
automobiles (such as sedans, station wagons, sports cars,
convertibles, minivans, sports utility vehicles, pick-up
trucks and similar passenger carrying automobiles) is often
not an option. In such domestic automobiles, increasing the
width of the exterior mizror reflector increases the size of the
exterior sideview mirror assembly with a concomitant
increase in aerodynamic drag, increase in fuel consumption,
increased difficulty in parking in tight parking spaces, and
increased reflector vibration, Use of a non-flat, curved
exterior mirror reflector is commonly used to increase
rearwardfield of view without increasing reflector size.

While working well to increase field of view, use of a
curved reflector (such as a convex, spherically-curved
reflector) has disadvantages. The field of view rearward
increases as the degree of curvature of the bent substrate
increases (i.e., the field of view rearward increases as the

3

40

45

65

2
radius of curvature of the bent substrate decreases).
However, such wide-angle mirrors have non-unit magnifi-
cation and distance perception rearward is distorted. Forthis
reason, convex (spherically-bent) exterior mirror reflectors
are required in some countries (such as the United States) to
carry a safety warning “OBJECTS IN MIRROR ARE
CLOSER THAN THEY APPEAR”. Distance perception is
particularly important for a driver-side exterior mirror.
Indeed, Federal Vehicle Safety Standard No: [11 in the
United States (the entire disclosure of which is hereby
incorporated by reference herein) requires that the driver-
side exterior mirror reflector exhibit unit magnification, and
places restrictions on the radius of curvature allowed for any
bent passenger-side mirror as well as requiring a safety
warning be placed thereon. As an improvementover spheri-
cally bent/convex mirror reflectors, aspherical or multiradius
mirror reflectors (such as are disclosed in U.S. Pat. Nos.
4,449,786 and 5,724,187, the entire disclosures of which are
hereby incorporated by reference herein) have been devel-
oped. Such mirrors are widely used in Europe and Asia for
both driver-side exterior mirror reflectors and for passenger-
side exterior mirror reflectors. The aspherical or multiradius
mirror reflectors typically have a less curved (larger radius
of curvature) reflective region that is inboard or closest to the
driver when mounted on a vehicle and, usually separated by
a demarcation line or the like, have a more curved (smaller
radius of curvature) region that is outboard or farthest from
the driver when mounted on a vehicle. However, such
aspherical or multiradius reflectors do not have unit magni-
fication and so cannot be used when unit magnification is
mandated (such as by FMVSS 111, referenced above).

To supplementa flat driver-side exterior mirror reflector,
an auxiliary and separate bent reflector is sometimes incor-
porated into the driver-side exterior sideview mirror assem-
bly. However,this is often not suitable for passenger auto-
mobiles because of the extra space required in the sideview
mirror assembly to accommodate an auxiliary reflector
element. Also, in most passenger automobiles, the position
of the side view mirror reflector is adjustable by the driver
(such as by a hand-adjust, or by a manually adjustable cable
such as a Bowden cable or by an electrically operable
actuator, as known in the art) in order to provide to that
driver his or her desired rearward field of view, which
ill-suits use of a separate, auxiliary reflector, Likewise,
addition of stick-on blind-spot mirror reflectors (such as are
commonly sold in automotive parts stores and the like) onto
an automobile exterior sideview mirror reflector has
disadvantages, including obscuring field of view of the
automobile mirror reflector and adding to mirror element
vibration.

There is thus a need to provide an automobile exterior
sideview reflective element, and particularly a driver-side
automobile exterior sideview reflective element, that over-
comes the disadvantages above and that provides the driver
of the automobile with a distortion-free field of view with
unit magnification that is supplemented with a wide-angle
view of a side lane blind spot, and there is a need that this
be provided in a unitary reflective element assembly module
suitable to mount onto, and be adjusted by, the mirror
reflector adjustment mechanism (such as an electrically
operated, motorized actuator) provided in the exterior side-
view mirror assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of an automobile equipped
with exterior sideview mirror assemblies according to this
present invention;
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FIG. 2 is a top plan partial fragmentary view of the
driver's side exterior rearview mirror assembly of FIG.1;

FIG. 3 is an enlarged sectional view of a plano-
multiradius reflective element assembly of the mirror assem-
bly in FIG. 2;

FIG. 4 is an enlarged sectional view of a demarcation
elementof the plano-multiradius reflective element assem-
bly of FIG, 3;

FIGS. 5A-5Hillustrate views of various locations for a
plano reflective element and an auxiliary reflective element
according to this present invention;

FIG. 6 is a sectional view of a second embodimentof a

planoreflective element assembly according to the present
invention including a demarcation element formed as a
dividing wall in a backing plate element;

FIG.6Ais a cross-section taken along line XX of FIG.6;
FIG. 6B is a cross-sectional view taken along line YY of

FIG. 6; and
FIG. 7 is a schematic of a third embodimentof a plano-

auxiliary reflective element assembly according to this
present invention.

SUMMARYOF THE INVENTION

This invention provides a plano reflective element with
unit magnification and an auxiliary reflector element for use
in an exterior sideview mirror assembly on an automobile.
More specifically, this invention provides a plano-
multiradius reflective element assembly suitable for use in
an exterior sideview mirror assembly mounted to the side
body of an automobile. The plano-multiradius refiective
element assembly of this invention is especially suitable for
mounting in a driver-side exterior sideview mirror assembly
that is mountedto the side of the automobile body adjacent
to the seating position of the driver in the front of the interior
vehicular cabin. The plano-multiradius reflective element
assembly of this invention comprises a plano portion which
has a rearward field of view, when mounted in an exterior
sideview mirror assembly mounted to the side body of an
automobile, with unit magnification. This plano portion
comprises a flat substrate, typically a flat glass substrate,
provided with a reflective surface. The plano-mulitiradius
reflective element assembly of this invention also includes a
multiradius portion with a rearward field of view, when
mounted in an exterior sideview mirror assembly mounted
to the side body of an automobile, that has non-unit mag-
nification. The plano portion provides a distortion-free rear-
ward field of view and serves as the principal rearward-
viewing portion of the plano-multiradius reflective element.
The multiradius portion provides a wide angle rearward field
of view, and typically supplements the rearward field of
view of the plano portion. This multiradius portion com-
prises a curved substrate, typically a bent glass substrate,
provided with a reflective surface. The plano portion and the
multiradius portion are demarcated apart by a demarcation
element. The demarcation element enables the driver of a

vehicle equipped with the plano-multiradius reflective ele-
ment of this invention to readily delineate a rearward view
in the plano portion from a rearward view in the multiradius
portion. The plano portion comprises a flat reflective ele-
ment and the multiradius portion comprises a bent reflective
element. The flat, plano reflective element and the curved,
multiradius reflective element are individually and sepa-
rately manufactured, and are adjacently attached to a single
backing plate (which typically comprises a polymeric
substrate, most typically a molded polymeric substrate), and
with the demarcation element disposed at the joint of the
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4
plano, flat reflective element and the multiradius, bent
reflective element. The backingplate is fabricated (typically
by polymeric molding) to have a flat portion that corre-
sponds to the plano, flat reflective element, and a curved
surface that corresponds to the multiradius, curved reflective
element. The attachmentof the plano reflective element and
an auxiliary reflective element to a single backing plate
produces a unitary plano-auxiliary reflective element assem-
bly module suitable for mounting in an exterior sideview
mirror assembly. By adjusting the position of the backing
plate within the exterior sideview mirror assembly, the
rearward fields of view of both the plano reflective element
and the auxiliary reflective element are simultaneously and
similarly aligned.

One embodiment of the invention includes an exterior
sideview mirror system suitable for use in an automobile
comprising an exterior sideview mirror assembly adaptedfor attachment to a side of the automobile. The exterior
sideview mirror assembly includes a reflective element
having a rearward field of view when attached to said side
of the automobile. The reflective element is attached to an
actuator and is movable by the actuator in order to position
the reflective elements rearward field of view in responseto
a control. The reflective element comprises a plano-
multiradius reflective element assembly which comprises a
plano reflective element having unit magnification and a
separate multiradius reflective element having a multiradius
curvature. The plano element and the separate multiradius
element of the plano-multiradius reflective element assem-
bly are attached to a backing plate element. The backing
plate elementismounted to the actuator such that movement
of the backing plate element (and hence the plano-
multiradius reflective element assembly) by the actuat:
simultaneously and similarly moves the plano element an:
the multiradius element. The plano element and the multi-
radius element. are separately and, preferably, adjacently
attached to the backing plate element at a joint.

In a further embodiment, a demarcation elementis dis-
posed at this joint to form a demarcation between the plano
element and the multiradius element; this demarcation ele-
ment having a portion visible to a driver of the automobile.
Preferably, the demarcation elementis dark colored, such as
with a color selected from the group consisting of black,
grey, blue and brown. Optionally, there is a space at the joint
of the plano element and the multiradius element and te:
demarcation element is at least partially disposec in saii
space between said plano element and said muluradius
element. The demarcation element can comprise at least one
of a polymer material, a tape,a plastic film, a paint, a lacquer
and a caulk.

In a further embodiment, the demarcation element com-
prises a wall on the backing plate element; this wall being
located on the backing plate element at the joint of the plano
elementandthe multiradius element, this wall separating the
respective elements apart.

In preferred embodiments, the portion of the demarcation
element visible to a driver of an automobile equipped with
the plano-multiradius reflective element assembly of this
invention has a width from about 0.5 mm to about 4 mm.

In preferred embodiments, the plano elementis attached
to the backing plate elementby at least one of an adhesive
attachment and a mechanical attachment.

In preferred embodiments, the multiradius element is
attached to the backing plate elementat a location such that,
whenthe exterior mirror assembly is attached to a side of an
automobile, at least portion, and preferably at least a sub-
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stantial portion, of the plano element is disposed closer to
the side of the vehicle than any portion of the multiradius
element element.

In preferred embodiments, the multiradius element com-
prises a bent glass substrate with radii of curvature in the *
range of from about 4000 mm to about 50 mm,and the ratio
of the width of the plano element to the width of the
multiradius element is greater than 1.

In preferred embodiments,the principal axis of the rear-
ward field of view of the auxiliary, multiradius elementis
different from and angled to the principal axis of the
rearward field of view of the plano element when both are
attached to the backing plate element of the plano-
multiradiusreflective element assembly and whenthe plano-
multiradius reflective element assembly is mounted in an
exterior sideview mirror assembly on an automobile. The
principal axis of the rearward field of view of the plano
elementis directed generally parallel to the longitudinal axis
of an automobile equipped with the plano-multiradius
reflective element assembly and the principal axis of the 4
rearward field of view of the multiradius element is directed
generally at an angle downwards to the longitudinal axis ofthe vehicle.

In a preferred embodiment, the exterior sideview mirror
assembly equipped with the plano-multiradius reflective
element assembly comprises a fixedly attached exterior
sideview mirror assembly, In another preferred embodiment,
the exterior sideview mirror assembly equipped with the
plano-multiradius reflective element assembly comprises a
break-away exterior sideview mirror assembly. In another
preferred embodiment, the exterior sideview mirror assem-
bly equipped with the plano-multiradius reflective element
assembly comprises a powerfold exterior sideview mirror
assembly. In another preferred embodiment, the actuator of
the exterior sideview mirror assembly to which the plano-
multiradius reflective element assembly is mounted com-
prises an electrically operable actuator. In another preferred
embodiment, the actuator of the exterior sideview mirror
assembly to which the plano-multiradius reflective element
assembly is mounted is controlled by a switch or by a
memory controller. In another preferred embodiment, the
plano element and/or the multiradius elementof the plano-
multiradius reflective element assembly comprises an
electro-optic reflective element, preferably an electrochro- ,
micreflective element. In another preferred embodiment, the
plano element of the plano-multiradius reflective element
assembly comprises an electro-optic reflective element,
preferably an electrochromic reflective element, and the
multiradius element comprises a fixed reflectance mirror
reflector, such as a fixed reflectance mirror reflector com-
prises a bent glass substrate coated with a metallic reflector
coating.

In a preferred embodiment, the plano-auxiliary reflective
element assembly is assembly is formed in an integral
molding operation.

These and other advantages, features, and modifications
will become more apparent when reviewed in conjunction
with the drawings and the detailed description which fol-
lows.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Asillustrated in FIG, 1, passenger automobile 10 (which
may be a sedan, a station-wagon, a sports car, a convertible,
a minivan, a sports utility vehicle, a pick-up truck or a
similar passenger carrying non-commercial, personal trans-
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portation automobile) includes an interior rearview mirror
assembly 18 positioned within interior vehicle cabin 25.
Interior vehicle cabin 25 further includes a steering wheel
16, a driver seat 20 positioned at steering wheel 16, a front
passenger seat 21 adjacent to driver seat 20 in the front
portion of cabin 25, and a rear passenger seat 23 in the rear
portion of cabin 25, Automobile 10 further includes a
driver-side exterior sideview mirror assembly 12 and a
passenger-side exterior sideview mirror assembly 14, each
adapted for attachment to opposing sides of automobile
body 11, most preferably adjacent to the seating position of
the driver seated in driver seat 20 for driver-side assembly
12 and adjacentto the front passenger seat 21 for passenger-
side assembly 14, Exterior sideview mirrors, mounted as
shown in FIG.1 close to the driver seating location, are
commonly referred to as door-mounted exterior sideview
mirror assemblies. Driver-side exterior sideview mirror
assembly 12 includes, as illustrated in FIG. 2, a plano-
multiradius exterior sideview reflective element assembly
30. Plano-multiradius reflective element assembly 30 is
mounted to a reflective element positioning actuator 36. The
orientation of plano-multiradius reflective element assembly
30, and hence its rearward field of view, is adjustable by
actuator 36 in response to control 37. Control 37 can
comprise a handset control that allows the driver manually
movethe orientation of plano-multiradius reflective element
assembly 30 within exterior mirror housing 40 (such as by
a lever control or by a cable control) and hence reposition
the rearward field of view of plano-multiradius reflective
element assembly 30. Alternately, when actuator 36 com-
prises an electrically actuated actuator that is electrically
operable incorporating at least one motor, control 37 can
comprise a switch (which, preferably, is operable under
control of the driver seated in cabin 25) or control 37 can
comprise a memory controller, as known in the automotive
mirror art, that controls actuator 36 to move the position of
plano-multiradius reflective element assembly 30 to a pre-
set orientation that suits the rearward field of view prefer-
ence of an individual driver. Actuator 36 is mounted to
bracket 38 which attaches to vehicle body side 11. Plano-
multiradius reflective element assembly 30 is positionable
by actuator 36 within exterior mirror housing 40.

Plano-multiradius reflective element assembly 30, as
shown in FIG. 3, comprises a plano element 50 and a
separate multiradius element 55. Preferably, plano element
50 is adjacent to multiradius elementat ajoint. Attheirjoint,
plano element 50 and separate multiradius element 55 can
touch leaving substantially no gap or space therebetween, or
plano element50 and separate multiradius element 55 can be
spaced apart at their joint by a space or gap, as in FIG, 3.
Plano element 50 and multiradius element 55 are both
mountedto surface 59 of, and are both supported by, a single
backing plate element 60, Plano element 50 and multiradius
element 55 are demarcated apart by demarcation element 65.
Surface 61 of backing plate element 60 is preferably adapted
to attach, such as by attachment member 64, to actuator 36
when plano-multiradius reflective element assembly 30 is
mounted in driver-side exterior sideview mirror assembly 12
(and/or in passenger-side exterior side view mirror assembly
14) such that plano element 50 and multiradius element 55
are adjusted and positioned in tandem and simultaneously
when the driver (or alternatively, when a mirror memory
system, as is conventional in the rearview mirror arts)
activates actuator 36 to reposition the rearward field of view
of plano-multiradius reflective element assembly 30. Thus,
since elements 50, 55 are part of plano-multiradius reflective
element assembly 30, movement of plano-multiradius
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reflective element assembly 30 by actuator 36 simulta-
neously and similarly moves plano element 50 and multi-radius element 55,

Plano element 50 preferably comprises a flat reflector-
coated glass substrate having unit magnification, and com-
prises a reflective surface through which the angular height
and width of the image of an object is equal to the angular
height and width of the object when viewed at the same
distance (except for flaws that do not exceed normal manu-
facturing tolerances). Plano clement 50 mny comprise a
conventional fixed reflectance mirror reflector or it may
comprise a variable reflectance mirror reflector whose
reflectivity is electrically adjustable. For example. plano
element 50 may comprise a flat glass substrate coated with
a metallic reflector coating such as a chromium coating, a
titanium coating, a rhodium coating, a metal alloy coating,
a nickel-alloy coating, a silver coating, an aluminum coating
(or any alloy or combination of these metal reflectors). The
metal reflector coating of plano element 50 may be a first
surface coating (such as on surface 66) or a second surface
coating (such as on surface 67), as such terms are known in
the mirrorart. The reflector coating on plano element 50 may
also comprise a dielectric coating, or a multilayer of dielec-
tric coatings. or a combination of a metal layer and a
dielectric layer to form automotive mirror reflectors as
knownin the automotive mirrorart. [f a variable reflectance
reflector element, plano element 50 preferably comprises an
electro-optic reflector element and, most preferably, an
electrochromic reflector element,

When mounted into exterior side view mirror assembly 12
and/or 14, plano-multiradius reflective element assembly 30
is preferably onentated so that at least a portion of (more
preferably a substantial portion of) the reflector surface of
plano element 50 is positioned closer to the vehicle body
(and hence to the driver) than any portion of the reflector
surface of multiradius element 55, Thus, and referring to
FIG, 3, side A of plano element 50 of plano-multiradius
reflective element assembly 30 is positioned closer to the
driver than side D of multiradius element 55 when plana-
multiradius reflective element assembly 30 is mounted on an
automobile. Also, when mounted into exterior side view
mirror assembly 12 and/or 14, surfaces 66, 68 of plano-
multiradius reflective element assembly 30 face rearwardly
in terms of the direction of vehicle travel.

Multiradius element 55 of plano-multiradius reflective
element assembly 34 preferably comprises a curved/bent
mirrored glass substrate. The degree of curvature preferably
increases (and hence the local radius of curvature decreases)
across the surface cf multiradius element 55 with the least
curvature (largest radius of curvature) occurring at the side
of multiradius element 55 (side C in FIG, 3) positioned
adjacent its joint to plano element 50 when both are mounted
on backing plate element 60. Thus, and referring to FIG, 3,
the local radius ofcurvature at side C of multiradius element

55, when mounted on backing plate element 60, is larger
than at side D. Also, the local radius of curvature preferably
progressively decreases across multiradius element 55 from
side C to side D. Preferably, the local radius of curvature at
side C of multiradius element 55 is at least about 1000 mm;
more preferably is at least about 2000 mm and most pref-
erably is at least about 3000 mm whereas the local radius of
curvature at side D of multiradius element55is, preferably,
less than about 750 mm, more preferably less than about 350
mm; most preferably less than about 150 mm. Preferably,
multradius elem 5 comprises a bent glass substrate with
radii of curvatur, | ne range of from about 4000 :1m to
about 50 mm, Th ldiradius prescription for the saultira-
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dius element to be used in a particular exterior mirror
assembly can vary according to the specitic field of view
needs on a specific automobile model,

The total field of view rearwardly of the automobile of the
plano-auxiliary reflective element assembly (which is a
combination of the field of view of the plano reflective
element and of the auxiliary reflective element) preferably
generally subtends an angle of at least about 20 degrees (and
more preferably, generally subtends an angle of at least
about 25 degrees and most preferably, generally subtends an
angle of at least about 30 degrees) with respect to the side
of an automobile to which is attached an exterior sideview
miisror assembly equipped with the plano-auxiliary reflective
element assembly.

Multiradius element 55 may comprise a conventional
fixed reflectance mirror reflector or it may comprise a
variable reflectance mirror reflector whose reflectivity is
electrically adjustable. For example, multiradius element 55
may comprise a flat glass substrate coated with a metallic
reflector coating such as a chromium coating, a titanium
coating, 0 rhodium coating, a metal alloy coating, a nickel-
alloy coating, a silver coating, an aluminum coating (or any
alloy or combination of these metal reflectors). The metal
reflector coating of multiradius element 55 may be a firat
surface coating (such as on surface 68) or a second surface
coating (such as on surface 69), as such terms are known in
the mirror art. The reflector coating on multiradius element
55 may also comprise a dielectric coating, or a multilayer of
dielectric coatings, or a combination of a metal layer and a
dielectric layer to form automotive mirror reflectors as
known in the automotive mirrorart. If a variable reflectance
reflector element, multiradius element 55 preferably com-
prises an electro-optic reflector element and, most
preferably, an electrochromic reflector element.

Also, it is preferable that the thickness of plano element
50 and multiradius element 55 be substantially the same in
dimension so that their respective outer surfaces, 66 and 68,
are substantially coplanar so that a driver can readily view
images in either or both elements, The thickness dimension
of elements 50,55 is determined by the thickness of the
substrate (or in the case of laminate-type electrochromic
reflective elements, the thickness of the two substrates

between which the electrochromic medium is disposed). For
example, plano element 50 and/or multiradius element 55
can comprise a reflector coated glass substrate or panel of
thickness preferably equal to or less than about 2.3 mm,
more preferably equal to or less than about 1.6 mm, most
preferably equal to or less than about 1.1 mm. Use of a
thinner substrate is beneficial in terms of improving the
overall stability/vibration performance of the image seen in
plano-multiradius reflective element assembly 30 when
mounted to an automobile.

The reflector area of plano element 50 is preferably larger
than that of multiradius element 55. Preferably, the width
dimension of plano element 50 is larger than the width
dimension of multiradius element 55 (both width dimen-
sions measured at their respective widest dimension and
with the width of the respective element being gauged with
the respective element oriented as it would be orientated
when mounted on the automobile), Thus, and referring to
FIG.3, the distance from side A to side B of plano element
50 is larger than the distance from side C to side D of
multiradius element 55. Thus, the ratio of the width ofplano
element 50 to the width of multiradius element 55 is
preferably greater than 1; more preferably greater than 1.5;
most preferably greater than 2.5 in order to provide a large,
unit mugnification plano element 50 as the principal rear
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viewing portion of plano-multiradius reflective element
assembly 30 and providing multiradius element 55 as a
smaller, auxiliary, separate, wide-angle viewing portion of
plano-multiradius reflective element assembly 30. For
plano-multiradius reflective element assemblies to be
mounted to the exterior sideview assemblies of passenger
automobiles used non-commercially and for non-towing
purpose, the width of plano element 50 (at its widest
dimension)is preferably in the range of from about 50 mm
to about 225 mm; more preferably in the range of from about
75 mm to about 175 mm; most preferably in the range of
from about 100 mm to about 150 mm.

Backing plate element 60 is preferably a rigid polymeric
substrate capable of supporting plano element 50 and mul-
tiradius element 55. Backing plate element 60 comprises a
flat portion (generally between E and F as shown in FIG, 3)
that corresponds to and is aligned with plano element 50.
Backing plate element 60 also comprises a curved portion
(generally between G and H as shown in FIG, 3) that
corresponds to andis aligned with multiradius element 55.
Preferably, curved portion G—H of multiradius element55 is
fabricated with a multiradius prescription that is substan-
tially the same as the multiradius prescription of multiradius
element 55. Backing plate element 60 is formed as a single
element to which elements 50 and 55 are separately
attached. Preferably, backing plate element 60 is formed by
injection molding of a thermoplastic or a thermosetting
polymer resin. Materials suitable to use for backing plate
element 60 include unfilled or filled polymeric materials
such as glass and/or mineral filled nylon or glass and/or
mineral filled polypropylene, ABS, polyurethane and similar
polymeric materials. For example, backing plate element 60
can be formed of ABS in an injection molding operation.
Plano element 50 can be cut from a stock lite of flat
chromium mirror-coated 1.6 mm thick glass. Multiradius
element 55 can be cut from a stock lite of multiradiusly-bent
chromium mirror-coated 1.6 mm thick glass. Plano element
50 and multiradius element 55 can then be attached (such as
by-an adhesive attachment such as an adhesive pad or by
mechanical attachment such by clips, fasteners or the like)
to the already molded backing plate element 60.
Alternatively, plano element 50 and multiradius element 55
can each by individually loaded into an injection molding
tool. Once loaded, a polymeric resin (or the monomers to
form a polymeric resin) can be injected into the mold in
order to integrally form backing plate element 60 with
elements 50, 55 integrally molded thereto. Integral molding
of the backing plate element to plano element 50 and
multiradius element 55 (along with any other elements such
as the demarcation element 65)in a single integral molding
operation, is a preferred fabrication process for plano-
multiradius reflective element assembly 30.

Plano-multiradius reflective element assembly 30 further
preferably includes demarcation element 65 that functions to
delineate and demarcate the plano region of the assembly
from the wide-angle, multiradius region and also preferably
functions to prevent ingress of debris, dirt, water and similar
contaminants (such as road splash, car wash spray, rain,
snow, ice, leaves, bugs and similar items that plano-
multiradius reflective element assembly 30 would be subject
to when mounted and used on an automobile) into any gap
between plano element 50 and multiradius element 55 when
both are attached to backing plate element 60. Optionally, at
least a portion of demarcation element 65 can be disposed in
any gap between plano element 50 and multiradius element
55 at their joint on backing plate element 60. Preferably,
demarcation element 65 is formed of a polymeric material
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that is dark colored (such as black or dark blue ordark brown
or dark grey or a similar dark color) such as a dark colored
polypropylene resin or a dark colored nylon resin or a dark
colored polyurethane resin or a dark colored polyvinyl
chloride resin or a dark colored silicone material. Most
preferably demarcation element 65 is formed of an atleast
partially elastomeric material (such as silicone, or EPDM,or
plasticized PVC or the like) in order to provide a degree of
vibration dampening for elements 50, 55. As shownin FIG.
4, demarcation element 65 optionally includes a crown
portion 70 that includes wing portions 73, '73' and a stem
portion 71. Stem portion 71 preferably has a cross-sectional
width CCC of less than about 4 mm, more preferably less
than about 3 mm and, most preferably less than about 2? mm.
Crownportion 70 preferably is dimensioned to notprotrude
substantially beyond surfaces 66, 68 of elements 50, 55
when demarcation element65 is installed between elements
50 and 55. Also, wings 73, 73' are preferably dimensioned
to protrude (most preferably slightly) onto surfaces 66, 68 of
elements 50, 55 when demarcation element 65 is installed
between elements 50 and 55 in order to provide a weather
barrier seal and/or to at least partially accommodate any
dimensional tolerances of elements 50, 55 that could lead to
variation in the inter-element gap between sides C and B,
While the demarcation element shown in FIG. 4 is one
embodiment, other constructions are possible including a
demarcation element that has minimal or no crown portion.
Likewise, a demarcation element can have little or no stem

portion, especially when the joint between plano element 50
and multiradius element 55 includes no gap to receive a
stem. Also, where a gap at the plano to multiradius joint
exists, any stem of the demarcation element can at least
partially be disposed in such gap so as to atleast partially fill
the gap (or it can optionally substantially fill the gap).
Optionally, demarcation element 65 is fabricated by injec-
tion molding of a polymeric resin. After plano element 50
and multiradius element 55 have been attached to backing
plate element 60, a separately formed demarcation element
65 can then be inserted (and secured such as by an adhesive
or by a mechanical attachment such as by a fastener) into a
space between elements 50 and 55, Note that, optionally,
side B ofplano element 50 and side C of multiradius element
55 can touch (leaving substantially no gap or space
therebetween). In such a situation, demarcation element 65
can comprise a dark colored strip such as of a tape or of a
plastic film that covers the joint between elements 50 and 55.
Alternatively, demarcation element 65 can comprise a pref-
erably dark-colored paint, lacquer, caulk or similar material
that can be applied to, and that can preferably fill into, the
joint between elements 50 and 55. The width of the portionof demarcation element 65 that is visible to the driver is

preferably less than about 4 mm, more preferably less than
about 3 mm and most preferably less than about 2 mm, but
is equal to or greater than about 0.5 mm, more preferably is
equal to or greater than about 0.75 mm, most preferably is
equal to or greater than about 1 mm in order to provide
adequate demarcation of the plano region from the multira-
dius radius region without unduly obscuring the rearward
field of view of the respective elements. Optionally, demar-
cation element 65 can be formed as part of backing plate
element 60 such as by forming demarcation element 65 as a
wall structure of the backing plate element that partitions
backing plate element 60 into two regions: A first region
adapted to receive planoreflective element 50 and a separate
and adjacent second region adapted to receive multiradius
reflective element 55.

Thus, and referring to FIG. 6, a second embodiment of
plano-multiradius reflective element assembly 130 may
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include a backing plate element 160 which comprises a plate
molded from a polymer resin (such as a polyolefin such as
polypropylene or such as ABS or nylon) with a demarcation
element 165 that is molded as a wall structure that partitions
backing plate element 165 into a first region (from CC to
BB) adapted to receive and accommodate planoreflective
element 150 and into a second region (from BB to AA)
adapted to receive and accommodate wide-angle optic mul-
tiradius reflective element 155. Note that section AA to BB

of backing plate element 160 is angled to section BB to CC.
Such angling of the auxiliary reflective element relative to
the plano element can be advantageous in allowing the
auxiliary reflective element view a portion of the road
adjacent the automobile thatis in a blind spot of the plano
reflective element. In this regard, it is preferable that the
multiradius element be angled away from the plane of the
plano element, as shown in FIG,6 by the angling of section
AA to BB to section BB to CC.

Preferably, demarcation element 65 is formed in an inte-
gral molding operation, along with formation of backing 4
plate element 60, and attachmentof elements 50, 55 thereto.
For example, plano element 50 and multiradius element 55
can each by individually loaded into an injection molding
tool. Once loaded, a polymeric resin (or the monomers to
form a polymeric resin) can be injected into the mold in
order to integrally form backing plate element 60 with
elements 50, 55 integrally molded thereto and, in the same
molding operation and in the same tool, also form by
molding the demarcation element. Integral molding of the
backing plate element to plano element 50 and multiradius
element 55 along with creation in the single molding opera-
tion of demarcation element 65 (along with any other
elements such as attachment member 64)in a single integral
molding operation, is a preferred fabrication process for
plano-multiradius reflective element assembly 30. By load-
ing all the sub components of plano-multiradius reflective
element assembly 30 into a molding tool, and then injecting
polymeric resin to form the backing plate, demarcation
member and any attachment member, a substantially com-
plete or fully complete plano-multiradius reflective element
assembly can be unloaded from the tool at the completion of
the integral molding operation (as known in the molding
art), thus enabling economy in manufacturing and accom-
modation of any dimensional tolerances in the sub compo-
nents, Where integral molding is so used, it is preferable to
use a reactive molding operation such as reactive injection
molding of a urethane as such reactive injection molding
operations occur at relatively modest temperatures.

Plano element 50 and/or multiradius element 55 can
comprise a heater element, as known in the automotive

* mirror art, that is operable to deice/demist surfaces 66, 68.
Such heater elements are conventional and can comprise a
positive temperature coefficient heater pad, a resistive heater
element and/or a conductive coating. Piano.element 50
and/or multiradius element 55 can also optionally comprise
a scatterproofing member, as known in the automotive
murror art, such as an adhesive tape, to enhance safety in an
accident.

Also, plano element 50 and/or multiradius element 55 can
comprise a variable reflectance electro-optic element such as
an electrochromic mirror reflector. Thus, both element 50
and element 55 can comprise an electrochromic mirror
elementor either of element 50 and element 55 can comprise
an electrochromic mirror element and the other can com-
prise a fixed reflectance non-variable reflectance mirror
element such as a metalreflector coated glass panel such as
a chromium coated glass substrate. Also, if both plano
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element 50 and multiradius element 55 comprise an electro-
optic element such as an electrochromic mirror element
capable of electrically dimmable reflectivity, both elements
50, 55 can dim together and in tandem under control of a
common dimming control signal (typically provided by an
electro-optic automatic dimming interior mirror assembly
mounted in the cabin of the automobile and equipped with
photosensors to detect incident glare and ambientlight).
Alternately, if both plano element 50 and multiradius ele-
ment 55 comprise an electro-optic element such as an
electrochromic mirror element capable of electrically dim-
mable reflectivity, element 50 can dim independently of
element 55 (such as is disclosed in U.S. Pat. No. 5,550,677,
the entire disclosure of which is hereby incorporated by
reference herein). If either or both of elements 50, 55
comprise an electrochromic element, preferably, the elec-
trochromic reflective element comprises a front substrate
and a rear substrate with an electrochromic medium dis-
posed between, such as a solid polymer matrix electrochro-
mic mediumsuch as is disclosed in U.S. patent application
Ser. No. 09/350,930, filed Jul. 12, 1999, en titled “ELEC-
TROCHROMIC POLYMERIC SOLID FILMS, MANU-
FACTURING ELECTROCHROMIC DEVICES USING
SUCH FILMS, AND PROCESSES FOR MAKING SUCH
SOLID FILMS AND DEVICES”to Desaraju V. Varaprasad
et al., now U.S. Pat. No. 6,154,306, or such as is disclosed
in U.S. Pat. Nos. 5,668,663; 5,724,187; 5,910,854; and
5,239,405, the entire disclosures of which are hereby incor-
porated by reference herein. Most preferably, in such
laminate-type electrochromic mirrorreflective elements, the
front substrate comprises a glass plate of thickness less than
about 1.6 mm, most preferably about |.1 mm thickness or
lower, and the rear substrate comprises a glass plate of
thickness equal to or greater than about 1.6 mm, more
preferably greater than about 1.8 mm thickness, most pref-
erably equal to or greater than about 2.0 mm thickness. The
rearmost surface of the rear substrate (the fourth surface as
known in the mirror art) is reflector coated with a high
reflecting metal film such as of aluminum orsilver, or an
alloy of aluminum or silver. Mostpreferably, the front-most
surface of the rear substrate (the third surface as known in
the mirrorart) is reflector coated with a high reflecting metal
film such as of aluminum orsilver, or an alloy of aluminum
or silver.

Backing plate element 65 of plano-multiradius refiective
element assembly 30 is optionally equipped on its rearmost
surface with attachment member 64 to facilitate attachment
to the reflector-positioning actuator of the exterior sideview
mirror assembly that plano-multiradius reflective element
assembly 30 is mounted to. Attachment of plano-multiradius
teflective element assembly 30 to the actuator can be by
mechanical attachment such as byatab, clip or fastener, or
may be by adhesive attachment such as by a silicone
adhesive, a urethane adhesive or a similar adhesive material
such as a tape coated on both surfaces with a pressure
sensitive adhesive to form a “double-sticky” tape. Exterior
sideview mirror assembly 12 and/or 14, on whose mirror
reflector-positioning actuator the plano-multiradius reflec-
tive element assembly is mounted, can be a fixedly attached
exterior sideview mirror assembly, a break-away exterior
sideview mirror assembly and a powerfold exterior sideview
mirror assembly, as known in the automotive mirror art.

FIGS. 5A-—5H shows various arrangements of multiradius
reflective element 55 relative to its adjacent plano reflective
element 50 (with demarcation element 65 disposed at their
joint). In FIGS. 5A, 5B, 5C, 5E and 5F, plano element 50 is
mounted wholly inboard of multiradius element 55, Thus,in
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FIGS. 5. 5B, 5C, 5E and 5F, plano element 50 would be
disposedcloser to the vehicle body (and henceto the driver)
than multiradius element 55 when plano-multiradius reflec-
tive element assembly 30 was mounted in an exterior
sideview mirror attached to a side of an automobile.
Therefore, in FIGS. 5A, 5B, 5C, 5E and 5F, plano element
50 would be mounted inboard relative to the side of the
automobile and multiradius element 55 would be mounted
outboard relative to the side of the automobile. In general,
the location of the multiradius reflective element in the
outboard, upper portion of the plano-multiradius reflective
element assembly, as in FIGS. 5B and 5E,is preferred as this
allowsthe plano portion provide a desired rearward field of
view along the side of the vehicle, The configuration as
shown in FIG. 5G (where the multiradius reflective element
is along the inboard side of the assembly) is also desirable
as this allows the driver view the side of the vehicle
(something many drivers desire in order to have a frame of
reference for their rearward field of view) while facilitating
having a wide field of view for the plano portion.

Unlike trucks, busses and commercial vehicles the size of
an exterior sideview mirror assembly suitable for use on an
automobile (and especially when the automobile is not
towing a tailer or the like) is restricted. Automobiles
generally are non-commercial vehicles intended for personal
transportation. Automobiles typically carry 5 passengers or
less, although minivans and large sports utility vehicles
(which are classified herein as automobiles) can have seat
accommodation for up to 10 passengers (although accom-
modation for 7 passengers or less is more common). The
tandem mounting of a plano element of unit magnification
and a separate auxiliary element onto a common, single
backing plate element, and the mounting of this backing
plate elementonto an actuator of an exterior sideview mirror
assembly so that a driver can simultaneously and similarly
move the auxiliary element and the plano element so as to
position their respective rearward fields of view, and to
achieve this within the relatively restricted space available in
a standard automobile-sized exterior sideview mirror assem-

bly is ‘an important element of this present invention. By
utilizing a plano element of unit magnification in the plano-
multiradius reflective element assembly, and by sizing the
reflector area of the plano elementlarger than the reflector
area of the multiradius elementand, preferably, by sizing the
reflector area of the plano elementat a sufficiently large size
that the rearward field of view provided by the plano element
alone meets and satisfies the minimum field of view require-
ment mandated by an automaker specification and/or a
government regulation, the need to provide a safety warning
indicia such as “OBJECTS IN MIRROR ARE CLOSER
THAN THEY APPEAR”in the plano element and/orin the
multiradius element can be obviated. Preferably, the plano
element comprises a reflector surface area of a size
sufficient, when mounted as part of a plano-multiradius
reflective element assembly in a driver-side exterior side-
view mirror assembly on an automobile, to provide the
driver of the automobile a view of a level road surface
extending to the horizon from a line, perpendicular to a
longitudinal plane tangent to the driver's side of the auto-
mobile at the widest point, extending 8 feet out from the
tangentplane 35 feet behind the driver's eyes (at a nominal
location appropriate for any 95th percentile male driver or at
the driver's eye reference points established in Federal
Motor Vehicle Standard No. 104), with the driver seated in
the driver's seat and with the driver's seat in the rearmost
position. Also, preferably, the aspect ratio of the plano-
rultiradius reflective element assembly (defined as the ratio
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of its largest vertical dimension to its largest horizontal
dimension, measured with the plano-multradius reflective
element assembly oriented as it would be oriented when
mounted in an exterior sideview mirror assembly on an
automobile, and with “horizontal” being generally parallel
with the road surface the automobile travels on and “verti-
cal” being generally perpendicular to the road surface the
automobile travels on) is preferably less than 1, more
preferably less than 0.8, most preferably less than 0.6.
Further, it is preferable that the multiradius element be
disposed outboard (relative to the side of the vehicle and
with the plano-multiradius reflective element assembly ori-
ented as it would be when mounted in an exterior sideview
mirror assembly on an automobile) on the plano-multiradius
reflective element assembly so that the multiradius element
is positioned to provide an auxiliary, wide-angle view of a
“blind-spot” region in an adjacent sidelane while the more
inboard-disposed plano element with unit magnification
provides the principal sideview imageto the driver.

Also,it is preferable that the principal axis of the rearwardfield of view of the multiradius element be different from
and angledto the principal axis of the rearward field of view
of the plano element when both are attached to the backing
plate element of the plano-multiradius reflective element
assembly and whenthe plano-multiradius reflective element
assembly is mounted and operated in an exterior sideview
mirror assembly on an automobile. Preferably, the principal
axis of the rearward field of view of the plano elementis
directed generally parallel to the road that the automobile
equipped with the plano-multiradius reflective element
assembly is travelling on (i.e. generally parallel to the
longitudinal axis of the automobile) so as to provide the
driver with a long-distance view of approaching vehicles in
the side lane that the plano element views). However,
preferably the principal axis of the rearward field of view of
the multiradius element of, for example, a door-mounted
driver-side (or passenger-side) exterior sideview mirror
assembly in which the plano-multiradius reflective element
assembly is mounted is directed generally downwardly
towards the road surface adjacent to the driver seating
location and/or several feet (such as about | foot to about 24
feet; more preferably, about 1 foot to about 12 feet; most
preferably about | foot to about 8 feet in distance) to its rear
(in order to capture a field of view of a rear approaching
vehicle that is approaching to overtake, or is about to
overtake, or is overtaking the automobile equipped with the
plano-multiradius reflective element assembly). Thus,
preferably, the principal axis of the rearward field of view of
the multiradius element is angled and directed generally
downwardly with respect to the longitudinal axis of the
automobile and thus is at an angle to the principal axis of the
rearward field of yiew of the plano element, For example,
multiradius element 155 when attached to surface 173 of

backing plate 160 (see FIG. 6B) would haveits principal
axis of rearward view as indicated by 180 as in FIG. 6B, and
as such would be canted towards the road surface when
mounted in an exterior sideview mirror assembly attached to
the side of an automobile. By contrast, plano element 150
when attached to surface 174 of backing plate 160 (see FIG,
6A) would have a principal axis as indicated by 185 as in
FIG. 6A and, as such, would be generally parallel to the road
surface when mounted in an exterior sideview mirror assem-
bly attached to the side of an automobile. Having the
multiradius element canted somewhat downwards towards

the road surface assists visual detection by the driver of
overtaking vehicles in the traditional “blind-spot” in the
adjacent side lane. The angle that the multiradius elementis
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angled on the backingplate elementof the plano-multiradius
reflective elementassembly relative to the plane ofthe plano
reflective element will vary from automobile model to
model, but generally is preferred to be in the about| degree
to about 10 degree range: about 7 degree to about 8 degiee
range more preferred; and about 3 degree to about 6 degree
Tange most preferred. In order to conveniently achieve an
angling of the multiradius portion with respectto the plano
portion (and preferably a downward angling), the portion of
the backing plate element that the multiradius reflective
element is attached to can be angled relative to the adjacent
portion of the backing plate elementthat the plano reflective
portion is attached to. Thus, and referring to FIG. 6, plano-
multiradius reflective element assembly 130 includes a
molded polymeric backing plate element 160 comprising a
generally flat portion 162 (between BB and CC in FIG.6)
and an adjacent curved portion 161 (between AA and BB),
As indicated by 190 and 195, portion AA to BB of backing
plate element 160 is generally angled to portion BB to CC
of backing plate 160. Preferably, the portion ofbackingplate
element 160 to which the auxiliary reflective element
attaches is angled towards the front (compared to the angling
of plano reflective element) of an automobile equipped with
the plano-auxiliary reflective element assembly of the
present invention. FIG. 6 is a view of plano-multiradius
reflective element assembly 130 as it would appear from
above the vehicle as it would be orientated in use (with
portion 162 closer to the driver than portion 161). The wall
section, section XX in FIG.6, taken through section 162 of
backing plate element 160 is of substantially constant
dimension (as illustrated in FIG. 6A) whereas the wall
section. section YY in FIG. 6B, taken through section 161 of
backing plate element 160 is of varying dimension and is
angled. Plano reflective element 150 and multiradius reflec-
tive element 155 (for example, plano element 150 can
comprise an electrochromic mirror element and multiradius
element 155 can comprise a chrome coated glass reflector)
are attachedto portions 162 and 161, respectively. By being
supported on the angled face 173 (see FIG. 6B) of portion
161, the principal viewing axis of multiradius reflector
element 155 is angled downwards towards the road surface,
as compared to the more horizontal-viewing principal view-
ing axis of plano element 150, when plano-multradius
reflective element 130 is mounted in an exterior sideview
mirror assembly on an automobile. Demarcation element
165 is preferably molded in the same moldingtoolas is used
to mold backing plate element 160, and so demarcation
element 165 is formed as an iniegral part of backing plate
element 160, forming a wall thereof that partitions the
surface of backing plate element 160 into a region for
receiving the plano reflective element 150 anda region for
receiving the auxiliary reflective element 155, Also, end-
caps 170 and 171 are optionally provided.Pianoreflective
element 150 can attach into the cavity formed between
demarcation element 165 and end-cap 171; multiradius
reflective element 155 can attach into the cavity formed
between demarcation element 165 and end-cap 170. Note
that the portion of the backing plate element where the
wide-angle optic multiradius element attaches can have a
thicker wall thickness than that of the portion ofthe backing
plate element where the unit magnification optic element
attaches in order to allow for the angling of the muitiradius
element downwardly relative to the angle of the plano
element, as illustrated in FIGS. GA-B. As illustrated in
FIGS. 6A-—B,the angle downwards to the longitudinal axis
of the vehicle of the multiradius element can generally be set
by an angling of a surface of the backing plate clement in
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order to ensure that the principal axis of the rearward field
of view of the plano elementis directed generally parallel to
the longitudinal axis of an automobile equipped with the
plano-multiradius reflective element assembly and that the
principal axis of the rearward field of view of the multiradius
element is directed generally at an angle downwards to the
longitudinal axis of the automobile.

Note that the provision of the plano-multiradius reflective
element assembly of this invention as a unitary module has
manufacturing advantages, particularly for exterior sideview
mirror ass¢mbly manufacturers who can procure a plano-
multradius reflective element assembly module from a
mirror reflector supplier and then mount the plano-
muluradius reflective element assembly module onto anactuator.

Referring to FIG. 7, a third embodiment 230 of a plano-
multiradius reflective element assembly is iJustrated, Plano-
multiradius reflective element assembly 230 includes a
plano reflective element 250 and a separate multiradius
reflective element assembly 255, both individually attuched
to a backing plate element, and with demarcation element
265 disposed ar their joint. Plano-multiradius reflective
element assembly 230 is about 8.5 inches wide and about
4.25 inchestall (aspect ratio of 0.5), at their largest dimen-
sion, Shown as the shaded triangle 240 in plano reflective
element 250 is the image of a triangular target object set
about 35 feet rearward and of width about 8 feet and of
height of about 4.1 feet as would be seen were plano-
mulltiradius reflective element assembly 230 mounted in a
driver-side exterior sideview mirror assembly in an automo-
bile such as a sports utility vehicle. In general,it is desirable
that the plano reflective element be dimensioned and con-
figured so as to have its rearward field of view capture an
image (that is visible. by reflection in the plano reflective
element, to a driver seated in the driver's seat in an auto-
mobile to which is attached an exterior sideview mirror
assembly equipped with the plano-auxiliary reflective ele-
ment assembly according to this present invention) of a
triangular shaped target located about 35 feet rearward of the
driver seating location, extending about 8 feet out from the
plane defined by the side of the automobile and reaching a
height of between about 4 feet and about 5 feet from the road
surface at that location 35 feet rearward of the automobile.

The total field of view rearwardly of the vehicle of plano-
tnultiradius reflective element assembly 230 (which is a
combination of the field of view of plano reflective element
250 and of the auxiliary muluradius reflective element 255)
preferably generally subtends an angle of at least about 30
degrees (and more preferably, generally subtends an angle ot
at least about 35 degrees and most preferably, generaily
subtends an angle of at least about 40 degrees) with respect
to the side of an automobile to whichis attached an exterior
sideview mirror assembly equipped with plano-multiradius
tefiective element assembly 230.

Also, although it is preferable to utilize a multiradius. or
compound curvature reflective element such as an aspherical
element or a compound curvature elementfor the auxiliary
mirror element adjacent the plano reflective element (as this
enables least discontinuity in image at the joint between the
adjacent elements of the assembly), a spherical reflective
element (that has substantially only one radius of curvature
and, as such, is a section from a sphere) can optionally be
used adjacent the plano reflective element instead of, or in
addition to, the multiradius reflective element. Also, a plano
auxiliary mirror such as a flat mirrored substrate can be used,
less preferably, as a substitute for a multiradius reflective
elementin those embodiments where the auxiliary reflective
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elementis angled relative to the plane of the principal, plano
reflective element so as to view a blind spot region of the
principal plano element. Also, the plano-multiradius reflec-
tive element assembly can optionally be fixedly attached to
an exterior sideview mirror assembly housing that is not
movable, or, alternately, the exterior sideview mirror assem-
bly housing to which the plano-multiradius reflective ele-
ment assembly is fixedly attached can itself be actuated to
move, such as by motor action, so that by moving the
exterior sideview mirror assembly housing, the field of
rearward view of the plano-multiradius reflective element
assembly fixedly attached thereto can correspondingly move
and be repositioned to suit the field of view need of a
particular driver seated in the automobile cabin.

The above description is considered that of the preferred
embodiments only. Modification of the invention will occur
to those skilled in the art and to those who make oruse the
invention. Therefore, it is understood that the embodiments
shown in the drawings and described above are merely for
illustrative purposes and are notintendedto limit the scope 2
of the invention, which is defined in the following claims as
interpreted according to the principles of patent law, includ-
ing the doctrine of equivalents.

I claim:
1, An exterior sideview mirror system suitable for use on

an automobile, said exterior sideview mirror system com-
prising:

an exterior sideview mirror assembly adapted for attach-
ment to a side of an automobile;

said exterior sideview mirror assembly includinga reflec-
tive element having a rearward field of view when
attached to the side of the automobile;

said reflective elementattached to an electrically-operated
actuator and movable by said actuator in order to
position said rearward field of view in response to a
control;

wherein said reflective element comprises a plano-
multiradius reflective element assembly, said plano-
multiradius reflective element assembly comprising a
planoreflective element having unit magnification and
a separate multiradiusreflective element having a mul-
tiradius curvature, said plano reflective element having
a rearward field of view with a principal axis;

said plano reflective element and said multiradius reflec-
tive element of said plano-multiradius reflective ele-
ment assembly mounted adjacently in said plano-
tmultiradius reflective element assembly in a side-by-
side relationship and not superimposed with one
reflective element on top of the other reflective
element, and supported by a backingplate element, said
backing plate element mounting to said actuator such
that movement of said backing plate element of said
plano-multiradius reflective element assembly by said
actuator simultaneously and similarly moves said plano
reflective element and said multiradius reflective
element, said multiradius reflective element having a
rearward field of view with a principal axis, said
backing plate element have a first support portion
supporting said plano-reflective element and a second
support portion supporting said multiradius reflective
element, said second support portion tilted forward
with respect to said first support portion whereby said
principal axis of said rearward field of view of said
multiradius reflective element is angled downwardly
and outwardly with respect to said principal axis of said
rearward field of view of said plano reflective element
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whensaid multiradius reflective element and said plano
reflective element are supported by said backing plate
element of said plano-multiradius reflective element
assembly and when said plano-multiradius reflective
element assembly is mounted in said exterior sideview
mirror assembly on the automobile, and said principal
axis of said rearward field of view of said plano
reflective element being directed generally parallel to
the longitudinal axis of the automobile equipped with
the plano-multiradius reflective element assembly and
wherein said principal axis of said rearward field of
view of said multiradius reflective element is directed
generally at an angle downwards to the longitudinal
axis of the automobile; and

said multiradius reflective element being positioned
diagonally at an outboard upper portion of said plano-
multiradius reflective element assembly when said
exterior sideview mirror assembly is mounted to theside of the automobile.

2. The exterior sideview mirror system of claim 1,
wherein said plano reflective element and said multiradius
reflective element are adjacently attached to said backing
plate elementat a joint, and wherein said plano-multiradius
reflective element assembly includes a demarcation element,
said demarcation element disposed at said joint to form a
demarcation between said planoreflective element and said
multiradius reflective element, said demarcation element
having a portion visible to a driver of the automobile.

3. The exterior sideview mirror system of claim 2,wherein said demarcation element is dark colored.
4. The exterior sideview mirror system of claim 3,

wherein said demarcation element is dark colored with a
color selected from the group consisting of black, prey, blueand brown.

5. The exterior sideview mirror system of claim 3,
wherein said demarcation element comprisesat least one of
a polymer material, a tape, a plastic film, a paint, a lacquer
and a caulk.

6. The exterior sideview mirror system of claim 5,
wherein said demarcation element comprises a polymer
material.

7. The exterior sideview mirror system of claim 2,
wherein said joint comprises a space between said planoreflective element and said multiradiusreflective element.

8. The exterior sideview mirror system of claim 7,
wherein said demarcation elementis at least partially dis-
posed in said space between said plano reflective elementand said multiradius reflective element.

9. The exterior sideview mirror system of claim 2,
wherein said demarcation element comprises a wall on said
backing plate element, said wall located on said backing
plate element at said joint, said wall separating said plano
reflective element from said multiradius reflective element.

10. The exterior sideview mirror system of claim 2,
wherein said portion visible to a driver of the automobile has
a width less than about 4 mm.

11. The exterior sideview mirror system of claim 2,
wherein said portion visible to a driver of the automobile has
a width less than about 3 mm.

12. The exterior sideview mirror system of claim 2,
wherein said portion visible to a driver of the automobile has
a width less than about 2 mm.

13. The exterior sideview mirror system of claim 2,
wherein said portion visible to a driver of the automobile has
a width greater than about 0.5 mm.

14, The exterior sideview mirror system of claim 2,
wherein saidportionvisible to a driver of the automobile has
a width greater than about 0.75 mm.
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15. The exterior sideview mirror system of claim 2,
wherein said portion visible to a driver of the automobile has
a width greater than about | mm.

16. The exterior sideview mirror system of claim 1,
wherein said plano reflective element is supported by said
backing plate element by at least one of an adhesive attach-
ment and a mechanical attachment.

L7. The exterior sideview mirror system of claim 1,
wherein said multiradius reflective element is supported by
said backing plate element by at least one of an adhesive
attachment and a mechanical attachment.

18. The exterior sideview mirror system of claim 1,
wherein said muiltiradius reflective element is supported by
said backing plate elementat a location such that, when said
exterior mirror assembly is attached to a side of an
automobile, at least a portion of said plano reflective element
is disposed closer to said side of the automobile than any
portion of said multiradius reflective element.

19. The exterior sideview mirror system of claim 1,
wherein said multiradius reflective element comprises 2 bent
glass substrate with radii of curvature im the range of from
about4,000mmto about 50 mm.

20. The exterior sideview mirror system of claim L.
wherein the ratio of the width of said plano reflective
element to the width ofsaid multiradius reflective elementis
greater than |,

21, The exterior sideview mirror system of claim 1,
wherein the ratio of the width of said plano reflective
elementto the width of said multiradius reflective element is
greater than |.5,

22, The exterior sideview mirror system of claim 1,
wherein the ratio of the width of said plano reflective
elementto the width of said multiradius reflective elementis
greater than 2.5.

23. The exterior sideyiew mirror system of claim I,
wherein said angle downwards to the longitudinal axis of the
automobile is in the range from about | degree to about 10
degrees.

24. The exterior sideview mirror system of claim 1,
wherein said angle downwards to the longitudinal axis of the
automobile is in the range from about 2 degrees to about 8
degrees,

25. The exterior sideview misror system of claim 1,
wherein said angle downwards to the longitudinal axis of the
automobile is in the range from about 3 degrees to about 6
degrees.

26. The exterior sideview mirror system of claim 1,
wherein said angle downwards to the longitudinal axis of the
automobile is generally set by an angling of a surface of said
backing plate element.

27. The exterior sideview mirror system of claim 1,
wherein said exterior sideview mirror assembly comprises a
door-mounted exterior sideview mirror assembly adapted
for attachmentto a side of the automobile adjacent a driver
seating location of a driver of the automobile and wherein
the principal axis of the rearward field of view of said
multiradius reflective element is directed generally down-
wardly towards the road surface adjacent to the driver
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seating location at a distance in the range of about | foot to
about 24 feet to the rear of the driver seating location,

28, The exterior sideview mirror system of claim 1.
wherein said exterior sideview mirror assembly comprises.a
door-mounted exterior sideview mirror assembly adapted
for attachment to a side of the sutomobile adjacent a driver
seating location of a driver of the automobile and wherein
the principal axis of the rearward field of view of said
multiradius reflective element is directed generally down-
wardly towards the road surface adjacent to the driver
seating location at a distance in the range of about | foot to
about 12 feet to the rear of the driver seating location.

29, The exterior sideview mirror system of claim I,
wherein said exterior sideview nurror assembly comprises a
door-mounted exterior sideview mirror assembly adapted
for attachmentto a side of the automobile adjacent a driver
seating location of a driver of the automobile and wherein
the principal axis of the rearward field of view of said
multiradius reflective element is directed generally down-
wardly towards the road surface adjacent to the driver
seating location at a distance in the range of about ! foot to
about 8 Feet to the rear of the driver seating location.

30. The exterior sideview mirror system of claim 1,
wherein said exterior sideview mirror assembly comprises a
fixedly attached exterior sideview mirror assembly.

31, The exterior sideview mirror system of claim 1,
wherein said exterior sideview mirror assembly comprises a
break-away exterior sideview mirror assembly.

32. The exterior sideview mirror system of claim 1,
wherein said exterior sideview mirror assembly comprises a
powertold exterior sideview mirror assembly,

33. The exterior sideview mirror system of claim 1,
wherein said contro] comprises a memory controller,

34. The exterior sideview mirror system of claim 1,
wherein at least one ofsaid plano reflective element and said
multiradius reflective element comprises an electro-optic
reflective element,

35, The exterior sideview mirror system of claim 1,
wherein both said plano reflective element and said mulu-
radius reflective element comprise an electro-optic reflective
element.

36. The exterior sideview mirror system of claim 1,
wherein said planoreflective element comprises an electro-
optical reflective element,

37. The exterior sideview mirror system of claim 36,
wherein said electro-optical reflective element comprises an
electrochromic reflective element.

38. The exterior sideview mirror system of claim 37,
wherein said multiradius reflective element comprises a
fixed refiectance mirror reflector.

39, The exterior sideview mirror system of claim 38,
wherein said fixed reflectance mirror reflector comprises a
bent glass substrate coated with a metallic reflector coating.

40. The exterior sideview mirror system of claim 1,
wherein said plano-multiradius reflective element assembly
is formed in an integral molding operation.
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