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3
his driving based on the 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 accidems 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), (ie. the horizontal axis X and the
vicinity of the wide-angle mirror (12)). Let's further assume
that the angles 81 and 82 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 pl 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 and the 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 and
blocked.

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. SA, 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 zome (12). As shown in FIG. 5A, the arc-surface
wide-angle mirror zone (12) is located on the right hand
lower comer in the plane mirror zone (11), the wide-angle
mirror (12) is located in the lower center portion of the 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 symmeiry, 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 of selecting 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. SA. 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
right hand side of the car shall be selected such that the
arc-surface wide-angle zone (12) is located on the lower left
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 mimror (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 mirror shall 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 patent shall cover, by suitable expression in
the appended claims, whatever features of patentable nov-
elty exists in the invention disclosed.

‘What is 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 zone is 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
comner of said plane mirror zone.
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Applicant  :  'Niall R. Lynam

- SerialNo. = : 09/478,315 2
;- 'Page}’ i 14 -

Thc exterior suievnew mirror system. of Cla1m 1= wherem said. plano reflective

element is [attached to] upp_orted bx\smd backing'plate element by at least one of an adhesive
attachment-and & mechanical at_t_aehment.

17. .(Amended) -
The- exterior sideview. mirror system of Claim 1, wherei‘n sajd multiradius

reflective element is [attached?to] supported bg said backing: plate element by at least one of
an adheswe attachment and a mcchamcal attachmierit.

18. (Amended)

The exterior sideview:mirror system of 'Claim-:l', wherein said multiradius
reflective element is [attached to]:sup ported by sajd?bachné__plete element at a location such
that, when said exterior mirror assembly is attached 10 a s__ide-onan?-autbmobile;- at least a
portion of said plano reflective-element is disposed closer to said-side of the automobile than
any portion of said multuadms reﬂectwe element.

Respectfully -submitted,

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

Date:  Aupust 30 s001.
AL :

CathermeS Coilms e

Registration No. .37 599

2851 Charlevoix Drive; S.E.

Suite 207 . . ‘

P.O. Box 888695

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

CSC:lmsc .o
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Application/Control Number: 09/478,315 Page 2
Art Unit: 2872
1L Newly submitted claims 84-90 are directed to an invention that is independent or distinct

from the elected invention for the following reasons. Newly submitted claims 84-90 are not
readable on the elected invention because the newly submitted claims fail ;c; include the separate
details of a backing plate element mounted to said actuator such that movement .of the backing
plate element of the plano-multiradius reflective element assembly by said actuator simultaneously
and similarly moves the plano reflective element and the multiradius reflective element; and adds
separate details of a plano reflective element and an auxiliary reflective element being adjacently
mounted in a plano-auxiliary reﬁectiifg assembly in a side by side relationship and not
superimposed with one reflective element on -top of an other reflective ;lemem and the auxiliary
reflective element being positioned at an outboard portion of said plano-auxiliary reflective
assembly.

. The elected and newly submitted inventions are related as combination and
suhco;n‘bi‘ng/t‘ion. Inventions in this relationship are distinct if it can be shown that (1) the
combination as claimed does not require the particulars of the subcombination as claimed for
patentability, an_d (2) that the subcombination has utility 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 of the omission of the details of a backing plate element
mounted to said actuator such that movement of the backing plate element of a plano-multiradius

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

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

Art Unit; 2872

plano reflective element and an auxiliary reflective element being adjacently mounted in a plano-
auxiliary reflective assembly in a side by side relationship and not superimposed with one
reflective element on top of an other reflective element, as evidenced by o\r‘ig\inal_ claims 16-36.
The subcombination has separate utility such as an exterior sideview mirror system without a
backing plate, a multiradius reflective element or a backing plate element mounted to said
actuator such that movement of the backing plate element of a plano-multiradius reflective
element assembly by said actuator simultaneously and similarly moves a plano reflective element
and a multiradius reflective element,\‘a\.? evidenced by claim 84, which would required. a search in
class 359 subclass 865 Wl.lich would not bp requ-i-l;eﬁ for the elected invention.

Sincé applicant has received an action on the merits for the originally presented invention,
this invention has been co;:structively elected by original presentz;.ticm for prosecution on the
merits. I}ccordingly, claims 84-90 are withdrawn from consideration as being directed to a non- N
elected invention. See 37 CFR 1.142(b) and MPEP § 821.03.

2. Claims 25-31 and 35 are rejected under 35 U.S.C. 112, second paragraph, as being
indefinite for failin'g to particula:_'ly 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 vagué, indefinite and/or confusing due to the fact that the above mentioned

would appear to fail to further limit the subject matter of claim 1, line 7.
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Application/Control Number: 09/478,315 Page §

Art Unit: 2872

used and/or employed in the mirror art, as taught by Oskam or Enomoto, in order to adjust the
position and/or orientation of the plano-multiradius reflective assembly.

Moreover, it has been held that providing automatic means to replace manual activity
which accomplishes the same result involves only routine skill in the art. Note mjgj@mc, 120
USPQ 192.

Tobin, Jr. and Hacker et al each teaches it well know to use separate plano and
multiradius reflective elements___in the same field of endeavor for the purpose of providing a side by
side arrangement, wherein one reflective 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 multiradius reflective elementg as isl\rell
known and corhmqn]y used and/or employed in the mirror art, as taught by Tobin, Jr. or Hacker
et al in order to reduce manufacturing costs, by replacing one of said reflective elements without
having to replace the other one of said 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 ‘éill in the art. Note Nerwin v, Erlichman, 168 USPQ 177, 179.

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 the size of the multiradius
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Application/Control Number: 09/478,315 Page 6

Art Unit: 2872

and/or plano reflective elements of Kondo et al or Hagiri in order to obtain a desirable ratio of
interest, since such a modification would have involved a mere change in the size of a component.
A change in size is generally recognized as being within the level of one of ordinary skill'in the art.
Note In re Rose, 105 USPQ 237 (CCPA 1955). .
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 rearward field of view of interest.
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

Kondo et al or Hagiri to include the radii of curvature and downward angle range recited by

applicant in order to optimize and/or view a particular rearward field of view of interest, based on

user specifications. o =
Moreover, it would have been obvious and/or within the level of one of ordinary skill in

the art at the time the inverition was made to angle the multiradius reflective element of Kondo et

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

field of view 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 ranges involves only routine skill

in the art. Note In re-Aller, 105 USPQ 233 and In re Boesch, , 617 F.2d 272, 205 USPQ 215

(CCPA 1980).
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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

Page 8
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4,311,362

1
TWO-POSITION AERODYNAMIC MIRROR

BACKGROUND OF 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
much as 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,
additional attention is being directed to external protru-
berances, such as hood ormaments, 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 rearward field of view
may be increased by making the side mounted rearview

w

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,

The use of large 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 and distort 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

15

50

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 changing is 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.

SUMMARY OF 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

w

5
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2

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 of the 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 field
of 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. ok sl R

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
showing the 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 mirror rotatable about a vertical
axis.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The details 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 mirior in 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 as;embly 10 includes a mirror housing 18,
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 has a first
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. When the 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 that the surface of
mirror 22 will be locked in a plane parallel to the plan of
mirror 20 in the first position. The first mirror 20 may or
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3
may not have a convex portion 21. As is known in 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 which locks the pivotal mem- 5

ber 14 in a fized position with respect to the support
housing 12 as illustrated in FI1G. 4. This permits the
operator to 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.

Refemng now to FIG. 3, there is shown a side view
of 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 flow. 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 1o one leg of the triangular configuration at
a right 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 member has 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 of the 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 integral part of the pivotal member 14 or may
be pressed into a mating bore or threaded into the piv- 35
otal member 14, as shown. The shaft 38 has a groove 40
intermediate its two ends which retains 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 24. 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 houstng 18 with respect to the pivotal mem-
ber 14.

The lockmg mechanlsm disposed in the support hous-

ing comprises a locking wedge 50 having a firsi wedge 30

surface 52 slidably disposed in the support housing 14
adjacent 1o the spherical end 30 of the pivotal member,
and a rive wedge 54 having a second wedge surface 56
adjacent to the first wedge surface 52 movably disposed

in the support housing. The driven wedge has a 55

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 supgort housing 12.
locking knob 16 is fixedly attached to the end of the
threaded shaft 58 protruding from 1he support housing.

Rotating the locking knob 16 in one direction dis-
places the driven wedge 54 forward. urging the locking

wedge 50 1owards the spherical end of’ the pivotal mem- o5

ber 14 thereby clamping the spherical end of the pivotal
member 14 between the locking wedee 56 and the inter-
nal hemispherical surface 32 of the support housing. Ta

The 60

adjust the mirior assembly 10, the locking knob is ro-
tated 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 pivor.al member as shown in FIG. 4. The mirror
assembly is then rotated 90 degrees and released by the
operator. Spring 48 displaces the mirror assembly 10 to
the right towards the support housmg 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 need not
be 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 or first 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 hlgh 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 for city driving. Alter-

_nately, as shown on FIG. 6, the large mirror 22 may be

flat as shown in FIG. 3 and include thereon a circular
convex section 68, providing an enlarged rearward
view when observed. In another version illustrated in
FIG. 7, mirror 22 may have an upper flat 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-
tageous in larger v=icles such as light trucks and vans.

The 90 degree indexing means and locking mechanism. - -

would be similar o that shown with respect to FIGS. 4
and 5. Although specific 90 degree indexing and locking
mechanisms are shown in the disclosed embodiments, it
is not intended that the invention be limited to the em-
bodiments shown., Those skilled in the art are well
aware of other 1vpes 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.

Whai is claimed is:

1. A city-highway rear view mirror having reduced
aerodynamic drag for high speed highway operation of
a vehicle comprising:

supporl 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
arca of said second mirror: and

indexing means rigidly supporting said mirror 3ssem-
biv from said support means for permilting said
mircor assenily o be rorated about suid 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 & 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:

a 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 of said 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 member in a fixed pasition
with respect to said support means. :

20
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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 has a first 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 convex
reflective 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.

- L] L] L] -
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AUTOMOBILE MIRROR POSITION SENSOR
AND ADJUSTER ASSEMBLY

BACKGROUND AND SUMMARY OF THE H
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 which is plvo‘l.all:r mounted on a base member
or housing. The housing is in turn mounted on either the
left or right side of the antomobile. The support mem-
ber moves relative to the housing in the horizontal and-
/or vertical 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 controlled
rear 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- 30
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 of the 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 troublesome in 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 from poor 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 thmugh the coil it 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 voltage is
amplified, converted toa 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 ob;u:l.-z of one or more of the
claims for the invention. It is an object to provide an
assembly to adjust the posmon of a mirror of an auto-
mobile to selected preset pasitions relative to the mount
for the mirror by a member which is associated with the
mirror and is electromagnetically associated with a
sensor.

It is further an object to provide a means for sensing
the position of the 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 elecmcai output of
the oscillator upon mo of the ind
It is further an object to provide a means for sensing 1he
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 object is
to provide such a member which has a varying cross
section.

Further an objective is to provide such an adjustment
assembly wherein the means for indicating the position
of the mirror is 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 object is to provide a means of generating a
voltage or signal output in such a system which is 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 employ linear po-
tentiometers.

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

Another object is 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 which has its position adjusted on
an 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 component of the resonant tank circuit, into the center
axis of which is 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 of 10

the 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;

FIG. 4 is a section taken on the line 4—4 of FIG. 2;

FIG. 5 is a section taken on the line 5—S5 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 mot
shown for clarity, and with the indicator rods shown in
different positions relative to the sensing windings;

FIG. 9 is a plan view showing a snbslantu]ly 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 of such a drive
gear for an indicator rod;

FIG. 14 is a schematic block diagram of the computer
with which the assembly can be used, and certain con-
trol elements for the computer and of the adjustment
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 bly 20 and comp ts thereof.

Generally, FIGS. 1-13 show a housing 22 with a
standard support brace 24 for attachment to an automo-
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
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 as flat spiral coils 54 and 55 65

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
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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 ad_mst the mirror
32 to preset positions is provided. 'I'I'u: mirror 32 pnsp
tioning can be correlated to corr d to the posi

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 5o 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, which all 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 102. Flanges
102 act together as threads to drivingly fit with the
threads of indicator 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 52 is firmly held to C block 56 by screws 112. On
the opposite side, housing half 72 has openings 113 to
receive 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
T). 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 and its shaft 46
and the corresponding structure about them are §
mounted above and to the right (viewed looking at
FIG. 3) of rod 34 and shaft 46 and their surrounding
structure.

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 same is 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 Jock 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 which lie 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 by the 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 in the planes of coils 54
and 55 permits energy to be absorbed at varying rates as
the tapered rods 34 and 36 move through coils 54 and
55.

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 invention is 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 of a 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 6
spiral shape, but for illustrative purposes, are shown
differently in the FIG. 14 schematic. The value of the
signal corresponds to the position of the shafts 42 and
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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 of the 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 of a difference amplifier
circuit 224. The output signal 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 chm
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 number as 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 TL092, 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 common to
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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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 assembly of claim 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 jg
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 of a mirror 13
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- 20
ated 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 member is

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 & 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 through it to permit the member to be moved
through the passageway.

21. The assembly of claim 20 wherein the member has

a part of varying cross-section, wherein the inductive 50
winding is 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
move the mirror relative to the mount to a preset mirror
position.

22. The assembly of claim 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 means is 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 postions relative to a
mount for 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 of the 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 mirror relative to the mount to a preset
mirror position; and

(b) wherein the first member comprises steel.

29. The assembly of claim 23 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.

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 movement relative 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 of the first members
comprising a second pair of members each having
a magnetic field and correlated to interact with
each of the respective first pair of members so that
different positions of each of the first members
relative to its corresponding second member causes
a variation in the strength of the magnetic field 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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axes, respectively, and mounted on the inner surface of
said base, a support for supporting said respective mir-
ror in said frame, and transmission means for connecting
said pair of electric motors with said support to move
said support with said respective mirror about the longi-
mdmnl 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 on said
-inner surface of said base such that the axis of said first
motor extends parallel to the longitudinal axis of said
respective mirror, and 2 second motor having an axis
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 said support for said respective mirror and sur-
rounding said first and second motors, first and second
arched racks extending substantially’ perpendicular 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 shafis of said first and second
motors, respectively, and engaging said first and second
arched racks, respectively, for pivoting said ring mem-

5 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 view mirror assembly as sct
forth in claim 1, further comprising means for attaching
said frame to a vehicle body, said attaching means in-
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 frame with said

|5 mounting assembly.

3. A double external rear view mirror lssembly 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 of said bracket.
L] - LI L]
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FIGS. 8 and 9 are perspective views illustrating the
AUXILIARY MIRROR ASSEMBLY FOR REAR attachment of the auxiliary mirror assembly to the rear

VIEW MIRROR view mirror; and
FIGS. 10 and 11 are cross sectional views taken along
BACKGROUND OF THE INVENTION s lines 10-10' and 11-11' of FIGS. 3 and 4 respectively.
1. Field of the Invention - DETAILED DESCRIPTION OF THE
The present invention relates to an auxiliary mirror, PREFERRED EMBODIMENT
and more_panlqula:ly to an auxiliary mirror assembly Referring to the drawings, and initially to FIGS. 1to
for rear view mirror. 10 3, an auxiliary mirror assembly in accordance with the
2. Description of the Prior Art

; o . : : : present invention is generally designated with reference

A typical auxiliary mirror for rear view mirror is 1,y “1” and comprises a housing 10 defined by a
disclosed in U.S. Pat No. 4,3“,_361 to Marsalka et al. peripheral wall 11 which includes a 3 upper por-
#nd comprises an optical reflecting clement assembled 5, having an annular shoulder 110 formed therein for
in a support housing. However, the auxiliary mirror is | engaging with an optical reflecting member 30, best
simply "“”‘f S 1o e L R The angular ~ 4 S0 FIGS. 3 and 4. The housing 10 includes a
po‘;u'hu:r;o ::nmﬁmy t:olln?l.eig:?cu::!:;m bottom surface 12 having a hub 13 formed in the center
cbiate ﬂ‘m: m.“o jescribed disadvantages of the con- and having a pair of positioning arms 14 oppositely

; = s formed therein. Each of the positioning arms 14 in-
vénhorl guxliry ANFTORY. 20 cludes a free end having a tooth 140 formed thereon.
SUMMARY OF THE INVENTION A base 20 includes a bifurcated axle or a pair of shafts

s o e e i TSR Y i S
provide an auxiliary mirror assembly for a rear VieW e end for engaging with the hub 1350 as to secure the
ml[.l:(.)!' in which the .au:ulta_ry mirror may be adjusted 25 base 20 to the housing 10. The base 20 includes a plural-
“1:"" to. this, rear: View, mirror. ) . ity of teeth 23 formed in the peripheral portion for
_ Inaccordance with one aspect of the invention, there engaging with the tecth 140 of the positioning arm 14.
:.gl;wded an auxiliary mirror assembly comprising 2 . 1In operation, as shown in FIGS. 3, 4 and 10, 11, when
base for securing to a rear view mirror, the base includ-  the housing 107is rotated relative to the base 20, the
ing a plurality of first teeth formed therein; a housing 39 teeth 140 of the positioning arms 14 may engage with
rotatably secured to the base and including at least 0ne ~ the teeth 23 of the base 2050 as to position the housing
second tooth formed thereon for engaging with the first 19 relative to the base 20. It is to be noted that the
teeth 50 as to position the housing relative to the base,  oprical reflecting member 30 is inclined relative to the
the housing including a tapered portion distal to the  pase 20 such that the angular position of the optical
base; and an optical reflecting ured 10 the 35 reflecting member 30 may be adjusted relative to the
tapered portion of the housing, and the optical reflect-  pace 20 when the housing 10 is rotated relative to the
ing member being adjusted relative to the base when the  page 20,
housing is rotated relative to the base. . Referring next to FIGS. 5 and 6, the auxiliary mirror
The housing includes a bottom surface having a hub  assembly 1 may be secured to the optical reflecting
formed therein, the base includes a pair of shafts ex- 45 member 510f a rear view mirror S0 with adhesive mate-
tended therefrom for engaging with the hub of the rial 40. The housing 10 may also be rotated relative to
housing so as to be secured to the housing. The shafts  the base 20.
include a stop means for eagaging with the hub so as to Alternatively, please refer to FIGS. 7-9, the rear
rmmtheshxﬁs'tp the hub. The bottom surface includes view mirror 50 may includes a board 52 provided
at least one positioning arm formed therein, the second 45 therein and the base 20 may be directly provided or
tu_mh is formed on the positioning arm for engaging formed in the board 52. The angular position of the
with the first teeth of the base. optical reflecting member 30 may also be adjusted by
 Further objectives and advantages of the present  rotating the housing 10 relative to the base 20.
invention will become apparent from a careful reading Accordingly, the auxiliary mirror assembly in accor-
of a detailed description provided hereinbelow, with 50 dance with the present invention includes an optical
appropriate reference to accompanying drawings. reflecting member 30 having an angular position that
may be adjusted.
BRIEF DESCRIPTION OF THE DRAWINGS Although this invention has been described with a
FIG. 1 is an exploded view of an auxiliary mirror certain degree of particularity, it is to be understood
assembly in accordance with the present invention; 55 that the present disclosure has been made by way of
FIG. 2 is a perspective view of the auxiliary mirror  example only and that numerous changes in the detailed
assembly; construction and the combination and arrangement of
FIGS. 3 and 4 are cross sectional views taken along  parts may be resorted to without departing from the

lines 3-3' of F1G. 2; spirit and scope of the invention as hereinafter claimed.
FIG. 5 is an exploded view illustrating the attach- 60 1 claim:
ment of the auxiliary mirror assembly to a rear view 1. An auxiliary mirror comprising:
MirTor; 2 base for securing 10 a rear view mifTor, said base
FIG. 6 is a perspective view illustrating the attach- including a plurality of first teeth formed therein
ment of the auxiliary mirror assembly to a rear view and a pair of shafts;
mirror; 65 ahousing rotatably secured to said base and including
FIG. 7 is an exploded view showing another applica- at least one second tooth formed '.hzreon_fnr en-
tion of the auxiliary mirror assembly in accordance with gaging with said first teeth so as to position said
the present invention; 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 of said
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 of said housing, and said optical reflecting
member being adjusted relative to said base when
said housing is rotated relative to said base.
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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 said positioning arm for engaging with said
first teeth of said base.

-
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A refiection of the objects to the side of the driver’s own
vehicle, particularly overtaking vehicles, that overcomes the
previous “blind spol” 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 means of this
compensation, a vehicle passing 1o 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 reflecled image passes is reduced to a more
discemnible 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 vicwed objects.

It has proven lo be particularly advaniageous 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 mormal

.. 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
mirror surface is embodied as a clothoid spiral. The curva-
ture law 1/R=CxL, where C=A?, is a result of the require-
ment that the curvature of the mirror surface is 10 increase
in linear fashion with the arc length. In this equation A is the
so-called clothoid parameler.

The transition from the plane-mirror section into the -

curved side-mirror section is likewise effecied according to
the law of clothoid spirals. The resull is a continuous
transition from R=es to R=x, the radius that extends over the
arc length. It has proven to be sufficient 1o bridge the
previous “blind spot” on the driver's side when the clothoid
spiral progress has.a parameter of A=100 mm to 200 mm and
is embodied as extending to an end radivs of R=100 mm Lo
R=300 mm. - .

Special feawres of the rear-view mirror are characterized

in the dependent claims. ;
__ The lengths of the plane-mirror section and the side-
mirror seclion are at a ratio of approximately 2:1, and the
side-mirror section has a length of 8 to 15 cm, preferably 12
cm.

It has proven-to be particularly advantageous that the
progress of the clothoid has a clothoid parameter A of 130
mm. The curved surface that normally results from this
departs only slightly in the back from the plane of the planar
mirror section. This slight divergence is not only visually
advantageous, but also greatly simplifies the manufacturing
process of the rear-view mimor. Because of the stepless
transition in curvature, the curved area can be produced
simply and without optical errors through hot bending of fiat
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 comrespondingly shonened so that a
curved side-mirror seclion can also be received on this side
of the planc-mirror section. The resull of this is an cnlarge-
ment of the rear-view-angle toward the passenger side as
well, without it being nccessary 1o enlarge the rear-view
mirror overall,

r
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Tridi

In an ad g I, the area contiguous
with the plane-mirror section is torqued such that the upper
mirror edge is drawn further into the vehicle interior than the
lower mirror edge. The torsion begins at the transition linc
of the plane-mirror section (o the side-mirror section and
extends over-approximately % of the side-mirror section.
The resulting tilt angle of 3° to 9° is maintained from the end
of the torsion lo 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

' at approximately the height of the line of reference. Because

of this, the basic position of the rear-view mirror inside the
vehicle can be adjusted for optimum viewing to the side and
rear. Because of the torsion, the adjusting till-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 Lo be panticularly advaniageous Lo 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 posilion 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 embodiment of 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 of an
anti-glare coating. The plane mirror adjusted for dimming is
also contiguous diréctly and without changes in 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 Lthe rear-view mirror,

FIG. 2: the rear-view mirror surface in a view from
above; B

FIG. 3: a cross-section of the side-mirror section (Il—
11I), 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 miror,;

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
rear-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) 1o
the transition line (4) and a convexly curved side-mirror
section (3) contiguous with it and exiending 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 %5 ol the 1otal mirror length.

The horizontal line of reference (6) in the exemplary

bodiment extends the center of the rear-view
mirror (1) in the form of a clothoid spiral with the parameter
A=130 mm. The convex curvalurc of the horizonial line ol
reference (6) increases progressively with an increasing arc

length (L) toward the lefi end of the rear-view mirror (17).
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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 the torsion section, and that the
torsion section (8) is disposed to exiend over approximately
4% of the curved side-mirror section (3). ]

4., The rear-view mirror as defined by claim 1, character-
ized in that a torsion section (8) of the 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
L of the curved side-mirror section (3).

5. The rear-view mirror as defined by claim 4, character-
ized in that 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 10 15 em.

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. .

B. 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 dimming tilt-lever (10). N s

9. The rear-view mirror as defined by claim 8, character-
ized in that a hinge (1B) 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 thal the side-mirror section (23, 11) is provided
with an anti-glare coating.-

11. 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 flal 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-mirvor section (3) is
approximately 8 to 15 em.

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-
lerized in thal the rear-view mirror (1) is cmbbdié'd‘_iri one
picce. :

16. The rear-view mirror as defined by claim 1, charac-
terized in that at least the plane-mirror section (2) is adjust-
able by means of a dimming tilt-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 that the 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 of the side-mirror section (3) on the
driver'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.

* x ¥ x *
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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. o i
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 bgkende spiegel kan inderdaad worden’

bereikt, dat het gezichtsveld van”dg 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 mislgid 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. Zoals 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
achteruitkijkspiegel van het in de aanhef vermelde type
‘voor, die volgens de uitvinding het kenmerk vertoont, dat

-

het hulpspiegeldeel bol is.

7908257
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Van voordeel is die uitvoeringsvorm, waarbij het
hulpspiegeldeel is uitgevoerd als op het hoofdspiegéldeel
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. o

Praktisch is die uitvoeringsvorm van een/ios
hulpspiegeldeel waarbij dit hulpspiegeldeel is voorzien~—~
van een vlakke 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 biijft 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 vIoeiend aan het oppervlak van het hoofdspiegeldeel
aanslﬁit. Deze uitvcerihgsvorm is van voordeel aangezien
daarbij, anders dan blj-dg-constructie van de bekende spiegel
volgeﬁs de Nederlandse octrooiaanvrage No. 77. 11500.'geen
kans bestaat, dat bijvoorbeeld bij het wassen van het e
voertuig de hulpspiegel losraakt.

... In een verdere variant is het hulpspiegeldeel
als &én geheel met het hoafdsplegeldeel uitgevoerd.

Bijvoorbeeld kan de spiegel een draagplaat met

een 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 beschermlaag voor de spiegelende laag. Ook
kan de.spieqelende laag aan de voorzijde van de draagplaat
zijn aangebracht. In dat geval kan de draagplaat zijn
uitgevoerd als geheel vlakke plaat, met een'bclvormig,
verdikt deel, hetgeen de stevigheid van de plaat ten goede
komt, maar de spiegelende laag onbeschermd laat.
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een bol hulpspiegeldeel 2, welk hoofdspiegeldeel 1 is inge~
bed in éen 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 Weeféegevan
in de vorm van het in de achferuitkijkspiegel door de géb;ui-
ker waargenomen beeld. ; .
“ Fig. 2 toont een dwarsdoorsnede door de spiegel
volgens fig. 1 langs de lijn II-II. In dit uitvoeringsvoor- -
beeld'is de hulpspiegel 2 uitgevoerd als los op het hoofd-
spiegeldeel 1 aangebracht element, omvattende het eigenlijke
hulpspiegeldeel 2, een hulpspiegeldeelhuis-s, bijvoorbeeld
uit aluminium, met een vlak acﬁtefdppervlak, waarop een
tweezijdig klevend, veerkrachtig element 6 is aangebracht.
Zoals uit deze figuur blijkt, is de omtreksrand vén het
hulpspiegeldeelhuis 5 zodanig gevormd,.dat, te zamen met het
tweezijdige kleefelement een enigszins vloeiende aanéiuiting
op het oppervlak van het hoofdspiegeldeel 1 wordt vefkregen.
Fig. 3 toont een tweede uitvoeringsvoorbeeld van .
de  spiegel volgens de uitvinding, ‘waarin het spiegelhuis niet
is weérgegeven. In deze uitvoeringsvorm omvat de spiegel een
draagplaat 7,.aan de achterzijde waarvan een spiegelende
laag 8 is a&ngebracht. De draagplaat 7 moet:in dit geval
uit transparant materiaal bestaan; de Spiegelende laag 8
kan zijn uitgevoerd als reflecterende kunststof, aluminium-
folie, spiegelende kunststof of door een opdamptechniek op
de draagplaat 7 zijn aangebracht. : .
Fig. 4 toont een derdervariant 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 woorzien 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.

7908257
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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 versehilt, dat
bij de 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 hulpsplegeldeel gelntegreerd
zijn uitgevoerd.

Fig. 5 toont, hoe de ‘horizontale gezichtshoek
van een gebruiker vergroot door toepassing van een spiegel
volgens de uitvinding. Met getfokkéh\l;jnen 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'bglangrijke 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 lijnen
duiden, evenals in fig. 5, het gezichtsveld met het hoofd-
spiegeldeel aan, terwijl de onderbroken lijnen het gezichts-
veld van het hulpspiegeldetl weérgéven.

7908257

SMR USA
Exhibit 1029
Page 556



SMR USA
Exhibit 1029
Page 557



SMR USA
Exhibit 1029
Page 558



SMR USA
Exhibit 1029
Page 559



SMR USA
Exhibit 1029
Page 560



SMR USA
Exhibit 1029
Page 561



SMR USA
Exhibit 1029
Page 562



SMR USA
Exhibit 1029
Page 563



SMR USA
Exhibit 1029
Page 564



SMR USA
Exhibit 1029
Page 565



SMR USA
Exhibit 1029
Page 566



SMR USA
Exhibit 1029
Page 567



Applicant : Niall R. Lynam
Serial No. : 09/478,315
Page : 6

are believed to be fully responsive to 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;'e pending in 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. A

The Examiner has withdrawn Claims 84-90 as being directed t-o a non-elected
invention. Applicant has amended Claim 84 to now include the separate details of “the
backing plate element mounted to the actuator such that movement of the backing plate
element of the plano-auxiliary reflective elerﬁent assembly by the actuator simultaneously
and similarly moves the plano reflective elemvgslr;;\and 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 UNDEDER 35 U.S.C. § 112, SECOND PARAGRAPH:- ~ -

s . The Examiner rejects Claims 25-31 and 35 as being indefinite. Specifically,
~————~—the Eygaminer states that Claims 25-31 are vague and indefinite since they depend from a

cancell;c‘l;ia:fm; \V{ith reference to Claim 35, the Examiner states that Claim 35 is vague due
to the fact that the cléin; would appear to fail to further limit the subject matter of Claim I,

line 7. Claims 25-31 have been amended to depend from Claim 1. Claim 35 has been

cancelled.

CLAIM REJECTIONS UNDER 35 U.S.C. § 103(a): &
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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 Kondo et al. ‘542 or Hagiri ‘5334 in view of Oskam ‘899 or
Enomoto ‘166 and further in view of Tobin,r Jr. “952 or Hacker et al. “158. The Applicant
respectfully traverses. Applicant respectfully urges that none of the references, namely
Kﬁndo, Hagiri, Oskam, Enomoto, Tobin, Hacker, individually or when combined discloses or
suggests the claimed combination. For example, none of the references di’sclpscs_.or suggests
a plano-multiradius reflective element assembly that includes a plano reflective eiement 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 element is
different from and angled with respect to the principal axis of the rearward field of view of
the plano reflective element when the multiradiu;\eiement and the plano reflective element
are supported by a backing plate element of the plano-multiradius reflective element
assembly and when the plano-muitiradius reflective element assembly is mounted to an
exterior rearview mirror assembly on an automobile, and with the principal axis of the
rearward field of view of the plano reflective element being generally directed Eaffallél-'ta the
10ngituﬂinal axis of the automobile and equipped with the plano multiradius reflective
element asseml‘:-hly and the principal axis of the rearward field of view of the multiradius
reflective element is directed generally at an angle downwards to a longitudinal axis of the
automobile. This combination is neither taught nor suggested by the prior art.
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

on an automobile, said exterior sideview mirror system
comprising:
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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
reflective element having a rearward field of view when attached
to the side of the automobile;

said reflective element attached t6 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 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 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 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

.

with respect to said first support portion whereby 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 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 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 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 neither Kondo nor Hagiri in view of Oskam
or Enomoto or Tobin or Hacker discloses 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 hav-'mg a 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 respect to the first support portion
whereby the principal axis of the rearward field of view of the multiradius element is
different from an angle with respect to the principal axis c_;\f the rearward field of view with
the plano reflective element, for example. Therefore, App}i\cant respectfully urges that Claim
1 and its dependent claims, namely Claims 16-22, 25-31, 33, and 35 are patentably
distinguishable over Kondo or Hagiri in view of Oskam or Enomoto and further in view of
Tobin, Jr. or Hacker or any other reference of record.

With respect to Claim 84, Claim 84 has been amended to call for:

e An automobile exterior sideview mirror system
comprising:

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 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 '\\ /

S s : : /
magnification and a separate auxiliary reflective element having a S
curvature, said plano reflective element and said auxiliary

r =
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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 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-auxiliary
reflective element assembly by said actuator simultaneously and
similarly moves said plano reflective element and said auxiliary
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 of said auxiliary element being

different from and angled 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
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-
auxiliary reflective element assembly and wherein said principal
axis of said rearward field of view of said auxiliary reflective
element is directed generally at an angle downwards to the
S : . 3
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 mounted to the side of the automobile, and said
auxiliary reflective element being located at one of:

(a) an upper portion of said 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 plano reflective element

extending below said auxiliary reflective element; and

: (b) a lower portion of said 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 plano reflective element
extending above said plano-auxiliary reflective element.

Applicant respectfully urges that Claim 84 is similarly patentable

distinguishable over the prior ait of 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 \/"

L]
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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.

Date: Al S
]

, 2002.

CSC:lmsc

Respectfully submitted,
NIALL R. LYNAM

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

i),

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

y
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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 ngs 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 mult’iradiy's_
reflective element is directed generally at an angle downwards to the longitudina.l -alxis lof 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.

25. (Amended)

The exterior sideview mirror system of Claim [24] 1, wherein said angle
downwards to the longitudinal axis of the automobile is in the range from about 1 degree to
about 10 degrees.

26. (Amended) S

The exterior sideview mirror system of Claim [24] 1, wherein said angle
downwards to the loﬁéitudinal axis of the automobile is in the range from about 2 degrees to
about 8 degrees.

27. (Amended)

The exterior sideview mirror system of Claim [24]. 1, wherein said angle
downwards to the longitudinal axis of the automobile is 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, whereiﬁ 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 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 of view of said
multiradius reflective element is directed generally downwardly towards the road surface o
adjacent to the driver seating location ﬁt a distance in the range of about 1 foot to about 24
feet to the rear of the driver seating location.

' 30. (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 attachment to a side of the automobile adj acent e\l‘driver seating location of a
driver of the automobile and wherein the principal axis of the rearward field of view of said
multiradits reflective 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 about 12
feet to the rear of the driver seating location.

31. (Amended) s R

The ex\terior sideview mirror system of Claim [24] 1, wherein said exterior
sideview mirror assernBl‘y 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 of view of said
multiradius reflective 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 about 8 feet
to the rear of the driver seating location.

84. (Amended)
An automobile exterior sideview mirror system comprising: Q / i
/
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an exterior sideview mirror assembly adapted for attachment-to a side of an
automobile; -

said exterior sideview mirror assemblry including a plano-auxiliary reflective
element assembly having a rearward field of view when attached to the side of the
automobile; l

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 elér?wng
having a curvature, said plano reflective element and said 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 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-auxiliary

reflective element assembly by said actuator simultaneously and similarly moves said plano
reflective element and said auxiliary reflective element, sz:.id auxiliary reflective element
having a gearward field of view with a principal axis, said principal axis of said rearward
field of view of said auxiliary element being different from and angléd 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 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-auxiliary
reflective element assembly and wherein said principal axis of said rearward field of view of
said 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 clement assembly when said exterior sideview mirror

assembly is mounted to the side of the automobile, and said auxiliary reflective element being

located at one of: “\\/ _
/'?
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(a) an upper portion of said 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 plano reflective element extending below said auxiliary

reflective element; and

(b) a lower portion of said 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 plano reflective element extending above said plano-

auxiliary reflective element.

85. (Amended)
The automobile exterior sideview mirror system according to Claim 84,
wherein said auxiliary reflective element is located at said [an] upper outboard portion of said -

plano-auxiliary reflective element assembly.

2 Respectfully submitted,
NIALL R. LYNAM

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

Date: Bﬁzﬂ""\ = 2001, M

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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Respectfully submitted,
NIALL R. LYNAM

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

Date: _Ari[ S5 2001 Lg@:{ﬁm

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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A

Art Unit: 2872
1 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 after final rejection. Since this application is
eligible for continued examination under 37 CFR 1.114, and the fee set forth in37 CFR 1. 17(e)
has been timely paid, the finality of the previous Office action has been withdrawn ;;ur.sua.nt to 37
CFR 1.114. Applicant's submission filed on 04/16/02 has been entered.

2. Newly submitted claims 84-90 are directed to an invention that is independent or dlsn;lct
from the elected invention for the following reasons. Newly submitted claims 84-86 and 88-90 -
are not readable on the elected invention because the:newly submitted claims fail to include the
separate details of the auxiliary reﬂectife 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 an‘c!_r B
subcombinatiqn. Inventions in this relationship are distinct if it can be shown that (1) the
combination as éiéimed does not require the particulars of the subcombination as claimed for
patentability, and (2) that the subcombination has utility by itself or in other combinatihns (MPEP
806.05(c)). In the instant case, the combination as claimed does not require the particulars of the
subcombination as claimed because of the omission of the details of the 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 plano reflective element being

positioned right or left of the auxiliary reflective element, without the plano reflective 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 ir;vention.

Moreover, newly submitted claim 90 is directed to invention III (see Paper NG. 5).

Since applicant has received an action on the merits for the originally presented iil:\fer-ltiorl,
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) \ﬁh{ch forms the 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 of this title, if the differences between the subject matter sought to be patented and the prior art are
such that the 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.

5 Claims L 16-22, 25-31 and 33 are rejected under 35 U.S.C. 103(a) as being unbéié_ﬁtal;ié J
over Kondo et al (’542) or Hagiri (*534) in view of Tobin, Jr. (*952) or Hacker et al (‘158) and
further in view of Oskam (‘899) or Enomoto (‘166).

Kondo et al and Hagiri each disclose an exterior side view mirror system comprising an
exterior side view mirror assembly (1, II). including a plano-multiradius reflective element |
assembly having a plano reflective 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 thefeof, respectively, except
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for explicitly stating that the actuator comprises an electrically-operated gctuator and the plano
and multiradius reflective portions are separated.

Tobin, Jr. and Hacker et al each teaches it well know to use separate plano and
multiradius reflective elements supported by a common backing plate, wherein said\ba'cking plate
is configured to follow the contour of the separate plano and multiradius reflective elements in the
same field of endeavor for the purpose of providing a side by side arrangement, wherein one
reflective element is not superimposed on top of another reflective element.

" Therefore, it would have been obvious andfor\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 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 et al in order to reduce manufacturing costs, by repla_t_:_ing one of
said reflective elements without having to replace the other one of said reflective elements, should
one of the eleﬁléﬁts become deflective and/or damaged during assembly.

Moreover, it has been held that constructing a fo;rr;erly int_egral structure in various
elements involves only routine skill in the art. Note Nerwin v, Erlichman, 168 USPQ 177, 179.

Oskam and Enomoto each teaches it well know to use electrically-operated actuator(s)

attached to a backing plate in the same field of endeavor for 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
Kondo et al or Hagiri in view of Tobin, Jr. or Hacker et al to include electrically operable
actuator(s) as is well known and commonly used and/or employed in the mirror art, as taught by
Oskam or Enomoto, in order to adjust the position and/or orientation of the plano-multiradius
reflective assembly. =

Moreover, it has been held that providing automatic means to replace manual activity
which accomplishes the same result involves only routine \Sklﬂ in the art. Note In Re Venner, 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”?lll_e_- size of the multiradius

and/or plano reflective elements of Kondo et al or Hagiri in order to obtain a desirable ratio of

interest, since such a modification would have involved a mere change in the size of .a comp;:ment.
A change in size 1s generally recognized as being within the level of one of ordinary skill in the art.
Note In re Rose, 105 USPQ 237 (CCPA 1955).

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 rearward field of view of interest.

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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Kondo et al or Hagiri to include the radii of curvature and downward angle range recited by
applicant in order to optimize and/or view a particular rearward field of view of interest, based on
user specifications. sk

Moreover, it would have been obvious and/or within the level of one of ordinary \skil.l in
the art at the time the invention was made to angle the multiradius reflective element of Kondo et
al or Hagiri to the selected range(s) recited by applicant in order to view of particular rearward
field of view 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 ranges involves only routine skill

in the art. Note In re Aller, 105 USPQ 233 and In re Boesch, , 617 F.2d 272, 205 USPQ 215

(CCPA 1980).

As to the limitations 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 of folding the position eirlq_j_or L
orientation of a mirror. Therefore, it would have been obvious and/or withiﬁ the level of one
ordinary skill in the %u'fat the time the invention was made to modify the exterior side view mirror
assembly of Kondo et al or Hagiri to include a break-away exterior side view mirror assembly, as
is well known and commonly used and/or employed in the mirror art, in order to fold the position
and/or orientation of the reflective element(s).
6. All claims are drawn to the same invention claimed in the application prior to the entry of

the submission under 37 CFR 1.114 and could have been finally rejected on the grounds and art of

record in the next Office action if they had been entered in the application prior to entry under 37
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5,166,833

1
REAR SIDE MIRROR FOR VEHICLES

BACKGROUND OF THE INVENTION

It is found that attempts have been made to imprave
the performance of rear side mirrors by providing auxil-
iary mirror structures that may either be independently
mounted on the vehicle or attached 1o the conventional
side mounted mirrors. The usual type of auxiliary mir-
ror heretofore provided comprises a circular segment of
a spherical surfaced shell that may be adhesively
bonded onto a surface of the primary mirror if 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 not satisfactory 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 10 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 presemt invention to pro-
vide a rear side mirror which may prevent the driver
from being irritated by the light beam from the rear.

It is still anather 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 embodiment is 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
rear side mirror.

2

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Before explaining the present invention in detail, it is

5 to be understood that the invention is not limited in its

=

15

20

50

55

65

application to the details of construction and arrange-
ment of parts illustrated in the accompanying drawings,
since the invention is ble of other embodi and
of being practiced or carried out in various ways. Also
it is to be understood that the ph logy or terminol-
ogy employed herein is for the purpose of description
and not of limitation.

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 includes a first surface 3
which extends from a lateral inner edge 3A 1o a lateral

“top edge 3B, and a second surface 4 concaving from a

vertical outer edge 4A towards a vertical inner ndge 3ac
of the first 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 5. 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 surface
4 is arcuated in structure and concaves outwards from
Zp to Zn. The third surface 5 is also arcuated in struc-

ture and concaves inwards from Zn to Zp and Zm. -

Hence, the rear side mirror according to the present
invention mainly comprises a first surface 3, a second
surface 4 and a third surface 5. The first 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
reflect downward 1o 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 being irritated by 1he hght
and therefore, making the drive safer.

The application of the present invention is too wide
to be mentioned and cannot be all 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 hercinafier
claimed.

1 claim:

1. A rear side mirror compnising:

a front side with a flat surface; and

a reflective rear side including a first planar surface

which extends from a lateral inner edge to a lateral
top edge, a second surface concaving from a verti-
cal outer edge towards a vertical inner edge of said
first planar surface, and a third surface concaving
from a lateral bottom edge towards said lateral
inner edge.
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DOCUMENT-IDENTIFIER: JP 62105103 A
TITLE: CONVEX REFLECTION MIRROR

PUBN-DATE: May 15, 1987
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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. ’

4
CONSTITUTION: Radiuses of curvature Ra, Rb... of spherical areas
3:; 3av.s ©F
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: 1.02.0008
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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 #
be grasped. .

COPYRIGHT: (C)1987,JP0O&Japio

11/18/2001, EAST Version: 1.02.0008
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Application/Control Number: 09/478,315 Page 2
Art Unit: 2872
1. Applicant's request for reconsideration of the finality of the rejection of the last Office

action is persuasive and, therefore, the finality of that action is withdrawn.

\

2. An examiner's amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed 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 given in a telephone interview with Ms.
" Catherine S. Collins on 9/24/02. %
4. The application has been amended as follows:

In claim 1, line 26, the language “multiradius element” has been changed to read
--multiradius reﬂ‘eyive element--,

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 art of record does not teach or fairly suggest an exterior sideview mirror system
comprising an exterior sideview mirror assembly adapted for attachment to a side of an
automobile, wherein said exterior sideview mirror assembly includes a reflective element attached
to an electrically-operated actuator, wherein said reflective element comprises a plano-multiradius
reflective element assembly, wherein said plano-multiradius reflective 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 plano reflective element and said
multiradius reflective element includes the limitations and arrangement as recited in claim 1,
lines 15-39.

Any comments considered necessary by applicant must be submitted no later than t.h:\: :
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for
Allowance." B

6. Any inquiry concerning this communication or earlier Ec{munications from the examiner

should be directed to R.D. Shafer whose telephone number is (703) 308-4813.

RDS

September 24, 2002
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- : Niall R. Lynam
Serial No. : 09/478,315
Filing Date  : January 6, 2000
Patent No. 1 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

Dear Sir:

I hereby certify that the accompanying return postcard, Request for Certificate
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addressed to: N\
Commissioner for Patents
P.O. Box 1450
" Alexandria, VA 22313-1450

- “[zzf/oﬁ

c ™~
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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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

- REQUEST FOR CERTIFICATE OF CORRECTION .

Dear Sir:

A request is being made for Certificate of Correction in the above-identified
patent, which issued with the following errors identified by Column and Line from the patent.

Column 11:

Line 54, "Piano" should be --Plano--.

Column 15: \\‘
Line 53, "Piano" should be --Plano--.

Column 19: '
" 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 p'atent which are chargeable to the Official

Printer. =

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

Date: “ ,ZI’(O.L M

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

DEC 01 2006

SMR USA
Exhibit 1029
Page 650



SMR USA
Exhibit 1029
Page 651



SMR USA
Exhibit 1029
Page 652



SMR USA
Exhibit 1029
Page 653



SMR USA
Exhibit 1029
Page 654



SMR USA
Exhibit 1029
Page 655



SMR USA
Exhibit 1029
Page 656



SMR USA
Exhibit 1029
Page 657



SMR USA
Exhibit 1029
Page 658



SMR USA
Exhibit 1029
Page 659



Checks in the amount of $1,824.00 and $40.00 are enclosed to cover the fees
noted above.

The Commissioner is hereby authorized to charge payment of the following
fees associated with this communication, and during the pendency of this application, or to
credit any overpayment, to Deposit Account No. 22-0190. A duplicate copy of this sheet is
enclosed.

1) Any additional filing fees required under 37 CFR
=== 116 for which full payment has not been tendered.
2) Any patent application processing fees under 37

CFR 117 for which full payment has not been

tendered.
\ Respectfully submitted,
- NIALL R. LYNAM

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

Jansans, 6, 2000 Litte 4800

Date. . U Catherine S. Collins 5
' 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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CNIGE

DJON/ # QL7 F7442 D/25 % NL 7308-2537
Motor vehicle rear view mirror - has auxiliary section with
spherical surface to increase ficld of vision

DEJONGHNB 12.11.79-NL-008257

(01.06.81) BG6Or-0:/08
12.11.79 as 008257 (10pp160TJ)
The rear-view mirror is particularly for motor vehicles, having a
flat main section, and an auxiliiiry one increasing the user's field
of vision. The auxiliary section (2) has a spherical surface, and
can be a separate commponent filled to the main mirror, Lypically|
by mcans\q_f an adhesive surlace on a flat backplate, while th
adhesive can be on both sides of a spring plate.

The auxiliary section can be round, its edges being [lush witl
those of {the main one, and alternatively it can be integral with th
Jatter, with a support plate having aflatand a spherical section to
which a reflective laver is appliced.
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Box RCE

Commissioner for Patents
Washington, D.C. 20231

Date of this Paper: &2{” 5 2002
Dear Sir: -
_ PETITION AND FEE FOR '
EXTENSION OF TIME (37 C.F.R. 1.136[a])
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4,281,899

3

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 embodiment of the 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
I—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 instrument is
also provided with a mirror plate.

DETAILED DESCRIPTION OF THE
INVENTION

As best shown in 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
3 can 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 of a steel zig-zag
spring 9 form the coupling between adjusting ring 3 and
drive units 10,11 for the adjustment of 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 of a
snap connection. After the adjusting imstrument 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 element or 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
fulerum 25 on the upper edge of ridge 6 are two lugs
26,27, which fit slots 28 formed in pivot member 5. Lugs
26,27 arc 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
15 relative to housing 1.

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 arcuate
distance 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 of member 5. In order that this
member 5 can be easily moved from above over ridge 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 of equilibrium through
20° in both directions.

Member 5 is provided at each of its 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 ring 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 two legs of this knife edge enclos-
ing a more acute angle than do the legs of the V-shaped
recess in pin 21. The form of the hole is indicated herein
as anchor-shaped.

Member 5 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 member 5 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-
quatdy sealed from dust and moisture.

THE MIRROR DRIVE AND THE CONNECTION
OF THE DRIVE UNITS TO THE ADJUSTING
RING

'Provided in instrument housing 1 are two drive units
10,11, each consisting of a motor 12, the ontput shaft 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'more detail herein. The
toothed output shaft of each planetary transmission
system 13 is in mesh with an adjusting arm 7;8, which is 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. The points of engagement of balls 30 of
the two arms 7,8 are peripherally spaced a distance of 20
90°, Le. 45° on opposite sides of a 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 of its 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.

At their 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 11, 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 of arm 8, snapped into ring 3. The tilting
movement about axis A-A is composed of a tilting
movement of member 5 about axis D-D (see FIG. 2) and
a tilting movement about the pivots 19,20 of member 5.
When motor 12 of drive unit 10 is energized mirror
plate 15 is tilted similarly about axis B-B. When motors
12 of drive 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
C-C.

THE MOUNTING OF VARIOUS PARTS

The parts of the adjusting device are 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 adjustment of 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 housing 1.

“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,
which is 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 of mirror glass 16, to which it 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 the six 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 17 is forced onto ring 3, the six straight
sides of spring 18 spring behind the outer edpge of ring 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 of spring 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
ring 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 of an automotive
vetncleabuutatleesttwoperpmdtcuh:msud de-
vice comprising:

a cup-shaped housing having a raised edge and a
ridge extending along a median plane of said 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
hemgmsahngeontmt\mthsmdrmsededgeof
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 of said 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; and

first and second drive and transmission means for
achieving relative movement of said ring with re-
spect to said housing in at least two perpendicular
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REAR VISION MIRROR

The present invention relates to a rear view or vision
mirror which because of its unigue 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 most part, 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 manner of cur-
rently or commonly used rear view mirrors but which
has several marginal portions provided with rearwardly
and properly curved horizonial 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 out at 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 that it will enable truck and bus
drivers to view the rear wheels of their vehicles which,
manifestly, is helpful when called upon to back or park
as the case may be. Mirrors commonly in 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 driver is 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
hand side, 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 commaonly
used does not reflect outward enough to cover the situ-
ation, presenting a 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.

Many and varied types and styles 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 extends rear-
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

w
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there would be obvious and dangerous blind 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 pertinent citation 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 marginal auxiliary 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 lends itself to use
on either side of a vehicle but is 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 and is of unitary or one-piece
construction and characterized in the main by a pri-
mary or main flat rectangular image and object reflect-
ing area which corresponds to Iy used id
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 lang and perhaps three inches wide.
The first horizontal convex area corresponds to the sec-
ond lower horizortal 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 conjointl in keeping with the
particular locale ar. 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 mirror or 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
manner that the informed and experienced driver may
enter the high speed highway at an angle in the same
general direction of the traffic already in motion in the
high speed lane. But it 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 for at least 500 feet more
or less. In lanes merging at certain angles prior pa-

yv

g0 'ented constructions could perhaps detect the traffic

situation some 500 feet back. In other cases where ac-
cess lanes approach at different angles, a driver relying
on previously devised and patented rear view mirrors
could casily 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
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portion of prior patented adaptations make it ex-
tremely dangerous to rely upon which is 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 topether with other objects and advantages
which will become subsequently apparent reside in the
details of construction and operation as more fully
hereinafter described and claimed, reference being had
1o the accompanying drawings forming a parl hcrcof
wherein like numerals refer to like parts th h

4

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 c I flanges 32, 34
and 36 are integrally provided on the outer perimeter
edges and are in a common plane with each other as is
best shown in FIGS. 3, 4 and § 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
compnsmg a centrally disposed and substantially flat

ion or rnm.r‘

FIG. 1 is a view in perspective showing the upper
right hand corner portion of a cab such as is used on a
tractor trailer 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—4 of 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 buses is
designed primarily for suspended use as brought out in
FIG. 1. It 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 has an integral lateral or right angu-
larly disposed lengthwise non-reflecting wall 14 one
edge of which is provided with one of the 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 lefi-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 complemental third 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 differ d by the al 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 wehicles (not
shown ) and objects within the zone and range of useful-
ness of the overall mirror. The horizontal and vertical
convex areas 24, 26 and 28 are referred to as auxiliary
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r g ing area, and from a common radius,
rectangul cyltruier 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 corner 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 in as claimed, will bl
the reader to obtain a clear and comprehensive under-
standing of t.he invemiua Therefore a more extended
description is b d to be Y.

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 dingly all ble modifi and
equivalents may be resorted to, falling within the scope
of the invention.

What is claimed as new is as follows:

1. An exterior rear vision mirror expressly designed
and adapted for trucks, buses and the like comprising:
a flat lubstamlally rectangular main reflecting area,
three sub i gular cylindrically contoured
selectively and COI‘I]DII‘llly functioning auxiliary reflect-
ing areas, namely, a first one situated along, coexten-
sive and integrally united with an upper transverse mar-
gmal edge of said main rel‘l:cung area, a second one
p d along, coextensive and integrally united
with an outward longitudinal marginal edge of said
main reflecting area and oriented therewith, and a third
one corresponding to 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 comer reflecting area junctionally
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joining adjacent ends of said 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 common radius.

2. The rear vision mirror defined in and according 10
claim 1, and wherein the entire inward longitudinal
marginal edge of said mirror is straight from end 1o 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 mirror is 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 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 a2 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 rectangular vertically posi-
tionable reflecting area, a first horizontal substantially
rectangular cylindrically convex reflecting area border-
ing and merging with an upper transverse marginal
edge of said main reflecting arca, a second substantially
rectangular but lower horizontal rearwardly corre-

s
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spondingly curving convex reflecting area like said
upper horizontal convex area merging with the trans-
verse lower marginal edge of said 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 corner portions corresponding with each other
and being derived from a common radius.

5. The rear vision mirror defined in and according to
claim 4, and wherein the entire inward longitudinal
marginal edge of said mirror is 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 edges of all of said convexly contoured areas, in-
cluding said upper and lower comers, 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.
. % 8 ® # -
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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) and at
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 of the side lane adjacent the vehicle so as to
allow the driver see whether a side approaching vehicle is
present when the driver is plating a lane chang
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 andfor 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 mirror 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
rearward field 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 (ie., the field of view rearward increases as the
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radius of curvature of the bent substrate decreases).
However, such wide-angle mirrors have non-unit magnifi-
cation and distance perception rearward is distorted. For this
reason, convex (spherically-bent) exterior mirror reflectors
are required in some countries (such as the United States) to
carry a safety wamning “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 improvement over 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 multiradins
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 supplement a 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
element of the plano-multiradius reflective element assem-
bly of FIG. 3;

FIGS. SA-5H illustrate 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 embodiment of a
plano reflective element assembly according to the present
invention including a demarcation element formed as a
dividing wall in a backing plate element;

FIG. 6A is 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 embodiment of a plano-
auxiliary reflective element assembly according to this
present invention.

SUMMARY OF 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 mounted to 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-muitiradius
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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plano, flat reflective element and the multiradius, bent
reflective element. The backing plate 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 attachment of 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 adapted
for 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 atached to an
actuator and is movable by the actuator in order to position
the reflective element’s rearward field of view in response to
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 element is mounted 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 element is 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 element is dark colored, such as
with a color selected from the group consisting of black,
grey, biue and brown. Optionally, there is a space ot the joint
of the plano element and the multiradius element spd i
demarcation element is at least partially dispossc in saud
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
element and the 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 element is attached
to the backing plate element by at least one of an adhesive
attachment and a mechanical attachment.

In preferred embodiments, the multiradius element is
attached to the backing plate element at a location such that,
when the 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 3

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 element is
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-
multiradius reflective element assembly and when the 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
element is directed generally parallel to the longitudinal axis
of an automobile equipped with the plano-multiradius

reflective element assembly and the principal axis of the -

rearward field of view of the multiradius ¢lement is directed
generally at an angle downwards to the longitudinal axis of
the 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 element of the plano-
multiradius reflective element assembly comprises an

electro-optic reflective element, preferably an electrochro-

mic reflective element. In another preferred embodiment, the
plano element of the plano-multiradins reflective element
assembly comprises an electro-optic reflective element,
preferably an electrochromic refiective 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

As illustrated 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 carying 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 adjacent to 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
commeonly 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
move the 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 muitiradius element at a joint. At their joint,
plano element 50 and separate multiradius element 55 can
touch leaving substantially no gap or space therebetween, or
plano element 50 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
mounted to 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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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 |75 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 and is aligned with multiradius element 55.
Preferably, curved portion G-H of multiradius element 55 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.
Altemnatively, plano ¢lement 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,
demarcarion element 65 is formed of a polymeric material
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that is dark colored (such as black or dark blue or dark 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 at least
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 shown in 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.
Crown portion 70 preferably is dimensioned to not protrude
substantially beyond surfaces 66, 68 of elements 50, 55
when demarcation element 65 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 at least partially fiil
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 of plano 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 portion
of 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 plano reflective 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 1o
BB) adapted to receive and accommodate plano reflective
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 that is 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 10 BB to section BB to CC.

Preferably, demarcation element 65 is formed in an inte-

gral molding operation, along with formation of backing -

plate element 60, and attachment of 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
mirror 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
element or either of element 50 and element 55 can comprise
an electrochromic mimror element and the other can com-
prise a fixed reflectance non-variable reflectance mirror
element such as a metal reflector 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 ambient light).
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 berween, such as a solid polymer matrix electrochro-
mic medium such 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 mirror reflective elements, the
front substrate comprises a glass plate of thickness less than
about 1.6 mm, most preferably about 1.1 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 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 or silver, or an alloy of aluminum
or silver.

Backing plate element 65 of plano-multiradius reflective
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
reflective 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 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. 5A. 5B, 5C, 5E and 5F, plano element 50 would be
disposed closer to the vehicle body (and hence to 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
allows the 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 trailer 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 element onto 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 element larger than the reflector
area of the multiradius element and, preferably, by sizing the
reflector area of the plano element at 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/or in 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
tangent plane 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-
multiradius 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-multiradius 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 image to the driver.

Also, it is preferable that the principal axis of the rearward
field of view of the multiradius element be 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-multiradius reflective element
assembly and when the 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 element is
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 1 foot to about 24
feet; more preferably, about 1 foot to about 12 feet; most
preferably about 1 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 view of the plano element, For example,
multiradius element 155 when attached to surface 173 of
backing plate 160 (see FIG. 6B) would have its 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 element is
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element is 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 refiective 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 or use the
invention. Therefore, it is understood that the embodiments
shown in the drawings and described above are merely for

illustrative purposes and are not intended to 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 including a reflec-

tive 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 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 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-
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 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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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 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 the
side 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 element at 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 plano reflective 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, grey, blue
and brown.

5. The exterior sideview mirror system of claim 3,
wherein said demarcation element comprises at 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 mirmror system of claim 2,
wherein said joint comprises a space between said plano
reflective element and said multiradius reflective element.

8. The exterior sideview mirror system of claim 7,
wherein said demarcation element is at least partially dis-
posed in said space between said plano reflective element
and 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 said portion visible to a driver of the automobile has
a width greater than about 0.75 mm.
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