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lamipate construction of the particular electrochromic mir-
ror. To the extent that the cullet trimmed away from the bent
minilite manufactured as describéd supra conforms least to
the intended radius design, bending oversized minilites is
recommended. However, and particularly where the bending
operation is to be attentively supervised. the desired dimen-
sioned shape may first be cut from flat glass lites, with the
desired dimensioned shape then bent to the desired mulri-
radius curvature,

It may be advantageous to cut multi-radius front and rear
substrates from their respective bent minilites to facilimte
proper alignment of a local radius on the first substrate
relative to its corresponding local radius on the sccond
substrate. In this regard. a matched pair of bent minilites
may be assembled into a laminate construction with the first
substrate laterally displaced from the second substrate. yet
sustzining local to local radins alignment there between. In
addition. should there be an asymmetry in radius. one
perimeter length, LC. of the bent minilite may be identificd
as the lower radius (more curved) part of the minilite
compared with its opposite perimeter length. LF. ideatified
as the higher radivs (more flat) part of that same bent
minilite. Likewise, for its twin match in a matched pair of
bent minilites. there may exist comresponding LC' and LF
perimeter lengths.

Suitable jigs or the like may be used to assemble a
lamigate construction of an electrochromic mirror with their
comresponding perimeter lengths aligned. For example, LC
may be aligned a few millimeters (e.g.. 3 mm) inboard
relative to LC so that their local radii are mutually aligned
and the desired electrical connection is established along LC'
and LF. This may be accomplished by cutting a measured
portion (c.g., 3 mm) of bent glass away from along LC and
LF and using jigs to align the now-cut edge of LC to the
same measured distance (e.g., 3 mm) inboard from LC', with
the respective substrates juxtaposed. Because of this
alignment, local radins conformity between the substrates in
a laminate construction may be established.

Altcrnatively, the bent minilites may be cut from over-
sized minilites so that one cut substrate may be laid on top
of another cut substrate aligned in substantially flush rela-
tionship so that local to local radius conformity may bc
maintained and electrical connection may be established
[see Lynam IV, the disclosure of which is hereby incorpo-
rated herein by reference].

While not required, the minilites may be sufficiently
oversized to allow more than one substrate to be cut out from
a given minpilite, if the bending tool is appropriatcly
designed. By so doing, the substrate cutting process benpefits
from economies of scale. For example, two substrates may
be cut from the onc sufficicntly oversized bent minilite.

- These side-by-side matched twin substrates may be used as
substrates 2.3 o construct the same electrochromic laminate
assembly. or they may be used to serve as a substrate in any
clectrochromic laminare assembly.

Also, certain substantially transparent conductive elec-
trode coatings, such as doped tin oxides. are acrobically
inert. and as such may be bent in an ordinary air atmosphere
without taking precautions to exclude oxygen. However,
suitable precautions should be taken to avoid any crazing,
hazing or optical deterioration of the conductive electrode
coatings 4.4' during the bending process. Other substantially
transparent conductive electrode coatings. such as ITO, may
be bent from flat sheet stock using techniques such as those
described in U.S. Pat. No, 4,400.227 (Biner), the disclosure
of which is hereby incorporated herein by reference. After or
during heat treatment of ITO, such as in a bending/annealing
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process which produces spherical and aspherical shaped
substrates suitable for assembling laminate constructions for
electrochromic mirrars or when firing ceramic frit bus bar
materizl such as silver conductive frit #7713 (Du Pont). it
may be desirable to establish a reducing mosphr.-rc as
described in Bitter, such as a hydrogen-rich atm like
that established with forming gas.

Glass lites and minilites may also be manufactured into
spherical and/or aspherical shaped substrates without first
being coated with a conductive electrode. In such instances.
after the spherical and/or aspherical bent minilites or shaped
substrates are manufactured., a conductive electrode coating,
such as ITO. may thercafter be deposited onto the concave
surface of the substrate 2 and the convex surface of the
substrate 3.

A demarcation means 22 may be used in the muld-radius
mirors as described herein to separate the more curved.
outboard region 55 (Le., that portion of an exterior driver-
side multi-radius mimmor outboard and farthest from the
driver) used by the driver principally as the blind-spot
detection’zone from the less curved, more flat inboard region
65 (ie., closer to the driver) used by the driver principally
for the primary rear vision function. (See FIG. 13.)

The demarcation means 22 may be a black or darkly
colored continuous line or closely interspaced dots. dashes
or spots (silk-screened or otherwise applied), which divides
the outboard region from the inboard region of the multi-
radius mirror. This black or darkly colored dividing line (or
its aforestated equivalent) may assist the driver of a motor
vehicle to discern the diffarence between images in the
outermost. more curved region from those in the innermost.
more flat region of the mirror. The thickness of this dividing
linc should be within the range of aboat 0.1 mm to about 3
mm, with about 0.5 mm to about 2 mm being preferred.

The demarcation means 22 may be constructed from an
organic material, such as a polymer like an epoxy; an
inorganic material. such as a ceramic fri or 2 mixed
organic/inorganic material. Such demarcation means 22 may
be constructed to include, for example, an cpoxy. coupled
with glass spacer beads, or plastic tape or a die cut from
plastic tape. The demarcation means may be placed onto the
conductive clectrode coatings 4.4' of cither or both of
substrates 2.3 by silk-screening or other suitable technique
prior to asscmbling the device. Also. the demarcation means
22 may be applied to any or all of the surfaces of substrates
23—ie. the inward surfaces of spbsmates 23 or the
opposite, pon-inward surfaces of substrates 2.3. Additives
may be included in the material used as a demarcation means
to provide or enhance color, such as a dark color. like black,
or dark blue or dark brown: to enhance stability (e.g..
uitraviolet stabilizing agents such as described herein): or to
increase adhesion (e.g.. coupling agents, such as silane-.
titanium-, or zircomium-based coupling agents).
Alternatively, a dividing line may be established by etching
a surface of substrate 2 and/or 3 (such as by sand blasting.
laser etching or chemical etching) with optional staining of
the etched-surface to develop a dark colored dividing line.

Where ceramic frits are used as a demarcation means
and/or where bus bars are formed by applying a silver
conductive frit [e.g.. #7713 (Du Pont)] around the periphery
and inboard from the edge of the inward surfacs(s) of
substrate 2 and/or substrate 3, it may be convenient to
silk-screen or otherwise apply the material to either or both
of the substrates 2.3 prior to bending. In this way. the
bending operation serves the dual purpose of bending and
firing/curing the ceramic frit onto the substrates. In addition.
where epoxies or other organic-based materials are used as
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Application/Control Number: 09/478,315 ; Page 4
Art Unit: 2872
3. Any inquiry concerning this communication or earlier communications from the examiner
should be directed to R.D. Shafer whose telephone number is (703) 308-4813.
RDS b
September 18, 2000 Fi Waidp ton LGy oy
SMR USA
Exhibit 1029

Page 336



SMR USA
Exhibit 1029
Page 337



Applicant s Niall R. Lynam
Serial No. : 09/478,315
Page : 2

respectfully submitted that Claims 2-17, 19-31, 35-59, 61-74, and 78-83 are generic with
respect to these species as well.
An early and favorable action on the merits is respectfully requested.
Respectfully submitted,
NIALL R. LYNAM

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

Date: _ Opduder 11 2000. W

Catherine S. Collins
Registration No. 37 599

2851 Charlevoix Drive, S.E.
Suite 207

P.O. Box 888695

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

CSC:Imsc
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Application/Control Number: 09/478,315 Page 3

Art Unit: 2872

V. Claims 58-77, drawn to an exterior side view mirror system comprising an exterior
side view mirror assembly including a reflective element having a plano reflective
element and an auxiliary reflective element, an actuator and a demarcation element
with particular attachment, arrangement and size details, classified in class 359,
subclass 866.

VI.  Claims 78-83, drawn to an exterior side view mirror system comprising an exterior
side view mirror assembly including a reflective element having a plano reflective
element and an auxiliary reflective element, an actuator and a demarcation element,
wherein at least one of the reflective elements comprises an electro-optic reflective
element, classified in class 359, subclass 265.

3. Claim 1 link(s) inventions I, II and III. The restriction requirement between the linked
inventions is subject to the nonallowance of the linking claim(s), claim 1. Upon the allowanct_:: of
the linking claim(s), the restriction requirement as to the linked inventions shall be withdrawn and
any claim(s) depending from or otherwise including all the limitations of the allowable linking
claim(s) will be entitled to examination in the instant application. Applicant(s) are advised that if
any such claim(s) depending from or including all the limitations of the allowable linking claim(s)
is/are presented in a continuation or divisional application, the claims of the continuation or
divisional application may be subject to provisional statutory and/or nonstatutory double patenting

rejections over the claims of the instant application. Where a restriction requirement is
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withdrawn, the provisions of 35 U.S.C. 121 are no longer applicable. See In re Ziegler, 44 F.2d
1211, 1215, 170 USPQ 129, 131-32 (CCPA 1971). See also MPEP § 804.01.

Claim 44 link(s) inventions IV, V and VI. The restriction requirement between the linked
inventions is subject to the nonallowance of the linking claim(s), claim 44. Upon the allowance of
the linking claim(s), the restriction requirement as to the linked inventions shall be withdrawn and
any claim(s) depending from or otherwise including all the limitations of the allowable linking
claim(s) will be entitled to examination in the instant application. Applicant(s) are advised that if
any such claim(s) depending from or including all the limitations of the allowable linking clai:ﬁ(s)
is/are presented in a continuation or divisional application, the claims of the continuation or
divisional application may be subject to provisional statutory and/or nonstatutory double patenting
rejections over the claims of the instant application. Where a restriction requirement is
withdrawn, the provisions of 35 U.S.C. 121 are no longer applicable. See In re Ziegler, 44 F.2d
1211, 1215, 170 USPQ 129, 131-32 (CCPA 1971). See also MPEP § 804.01.

4. The inventions are distinct, each from the other because of the following reasons:

Inventions I, IT and III are related as subcombinations disclosed as usable together in a
single combination. The subcombinations are distinct from each other if they are shown to be
separately usable. In the instant case, each of the inventions I, II and Il has separate utility such
as an exterior side view mirror system with the separate details of the other invention. For
example, the exterior side view mirror system of invention I has separate utility as an exterior side

view mirror system without the particular attachment, arrangement and size details of invention TT
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or the particular reflective element(s) comprises an electro-optic reflective element of invention
111 the exterior side view mirror system II has separate utility as an exterior side view mirror
system without a demarcation element with particular demarcation details of invention I or the
particular reflective element(s) comprises an electro-optic reflective element of invention IIT,
and ...etc.. See MPEP § 806.05(d).

Inventions IV, V and VI are related as subcombinations disclosed as usable together in a
single combination. The subcombinations are distinct from each other if they are shown to be
separately usable. In the instant case, each of the inventions IV, V and VI has separate utility
such as an exterior side view mirror system with the separate details of the other invention. For
example, the exterior side view mirror system of invention IV has separate utility as an exterior
side view mirror system without the particular attachment, arrangement and size details of
invention V or the particular reflective element(s) comprises an electro-optic reflective element of
invention VI; the exterior side view mirror system V has separate utility as an exterior side view
mirror system without the particular demarcation details of invention IV or the particular
reflective element(s) comprises an electro-optic reflective element of invention VI,
and ...etc.. See MPEP § 806.05(d).

Inventions I and IV are related as combination and subcombination. 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 pa_tentabilit_y, and (2) that the subcombination has

utility by itself or in other combinations (MPEP § 806.05(c)). In the instant case, the combination
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as claimed does not require the particulars of the subcombination as claimed because of the
omission of the details that the auxiliary reflective element is a multiradius reflective element
having a multiradius curvature, as evidenced by claim 1. The subcombination has separate utility
such as an exterior side view mirror system without the auxiliary reflective element being a
multiradius reflective element having a multiradius curvature.

Inventions V,VI and ILIII are related as combination and subcombination. 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, and (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 that the auxiliary reflective element is a mulﬁradius
reflective element having a multiradius curvature. The subcombination has separate utility such as
an exterior side view mirror system without a demarcation element.

5. Because these inventions are distinct for the reasons given above and have acquired a
separate status in the art because of their recognized divergent subject matter or have acquired a
separate status in the art as shown by their different classifications and/or the search required for
one of the Inventions I-VI is not coextensive with the search for any of the remaining Inventions
I-VI as stated below. Therefore, restriction for examination purposes as indicated is proper.
Invention II would further require a search in class 359, subclass 872 which would not be

required for inventions I, III, IV and VL
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examiner finds one of the inventions unpatentable over the prior art, the evidence or admission
may be used in a rejection under 35 U.S.C. 103(a) of the other invention.

T Applicant is advised that the reply to this requirement to be complete must include an
election of the invention to be examined even though the requirement be traversed (37

CFR 1.143).

8. Any inquiry concerning this communication or earlier communications from the exariner

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

RDS

January 1, 2001
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Applicant : Niall R. Lynam
Serial No. : 09/478,315
Page 3 2

An early and favorable action on the merits is respectfully requested.
Respectfully submitted,
NIALL R. LYNAM

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

Januany 14, 200] /&t@fﬁé@

Date d Catherine S. Collins
Registration No. 37 599
P.O. Box 888695
Grand Rapids, Michigan 49588-8695
(616) 975-5500

CSC:lmsc
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backing 54, a resilient foam plastic cushioning sheet 56
bonded to the rear surface of the metal backing 54, and
a layer 58 of pressure sensiiive adhesive on the rear sur-
face of the cushioning sheet. A paper covering sheet 60
is provided over the adhesive layer 58 as shown in FIG.
9 prior to mounting of the mirror unit 50 on a flat mirror,
but this sheet 60 is peeled off for pressure adhesion of
the mirror unit 50 onto the exposed or front planar sur-
face 62 of a flat rear view vehicle mirror 64 as shown in
FIG. 10, When the convex mirror unit 50 is adhesively
secured to the flat mirror 64, the central axis of the con-

vex mirror will be normal to the flat mirror, whereby the -

enlarged field of vision of the convex mirror unit will
completely overlap the field of vision of the flat mirror.

The sheet metal backing 54 is preferably made of a
light-weight metal such as aluminum which is readily
formed and has good weather resisting qualities. Other
suitable material may, of course, be used. As best seen
in FIGS. 9 and 10, the backing 54 has a flat, disc-shaped
central portion 66 occupying most of the rear portion
of the mirror unit 50, with a narrow, flat annular periph-
eral portion 68 that is parallel and slightly rearwardly
offset with respect to the central portion 66. At the outer
edge of the peripheral portion 68 the backing is formed
forwardly in a peripheral flange 70. This flange 70 en-
compasses and extends forwardly of the peripheral edge
72 of the body 52 of the mirror, and its outer edge is
spun or crimped over in front of the periphery of the
convex forward face of body 52 in a retaining lip 74. By
this means, the backing 54 and body 52 are permanently
secured together, with the generally irregular and often
sharp-cornered peripheral edge 72 of the mirror body 52
completely encompassed by the wrap-around type pe-
riphery of the backing 54.

While the backing 54 with the retaining lip 74 spun or
crimped directly over the periphery of the forward sur-
face of body 52 is preferred, an alternative construction
can be employed, if desired, wherein the lip is slightly
larger in diameter than the peripheral edge 72 of the
body, and the body is retained in the lip by means of a
snap ring.

There are several important advantages to wrap-
around type backing 54 shown in FIGS. 8-11, in addi-
tion to its economy and simplicity. One adv ge is that
by recessing the flat, central portion 66 of the backing,
the foam plastic cushioning sheet 56 may be employed,
while the mirror unit 50 may still be mounted very close
1o the exposed forward surface 62 of the flat mirror 64.
The cushioning layer 56 is helpful in obtaining a full-
surface bond of the pressure sensitive adhesive layer 58
against the flat mirror surface 62, and it will distort suffi-
ciently to accommodate any slight irregularities between
the opposed surfaces of the backing 54 and flat mirror
surface 62.

The wrap-around type backing 54 has a further, un-
obvious advantage in the application of the convex mirror
unit 50 to a flat mirror surface. Thus, the turned-in
flanged edge, while securely holding the body 52 therein,
nevertheless permits a gradual equalization of the air
pressure within the mirror unit and the external atmos-
pheric pressure, whereby the flat back portion 66 will not
tend to bow outwardly as the vehicle climbs from one
clevation to a higher one. This can be a serious problem
with a fully bonded connection between the body and
the metal backing.

The sheet metal backing of the mirror unit 50 shown
in FIGS. B-11 has the further advantage of sealing the
periphery of the body 52 sufficiently against the weather
50 that the mirror finish on the concave side of the body
52 will not tend to flake off. Also, this metal backing
only touches the body 52 at the periphery thereof, so that
it does not come into contackwith the mirror coating on
the concave surface of the body 52 and will not damage

Fh Fu e
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the mirror coating by chemical action, abrasion or other-
wise.

It will be noted from FIGS. 9, 10 and 11 that the foam
plastic cushioning sheet 56 and pressure sensitive ad-
hesive layer 58 are in the shape of a flat ring. This will
normally provide adequate bonding area for good ad-
hesion to the flat mirror, although a full disc foam sheet
and adhesive layer may be employed, if desired.

It is to be understood that the entire back surface of
the metal backing may be made in one plane, if desired,
without having a recessed central portion of the backing,
and in such case the foam cushioning may be employed if
desired, or it may be eliminated, with the pressure sensi-
tive adhesive layer being applied directly to the metal
backing in the manner shown in FIG. 5 of the drawings.

While the instant invention has been shown and de-
scribed hercin in whal are conceived to be the most prac-
tical and preferred embodiments, it is recognized that de-
partures may be made therefrom within the scope of the
invention, which is therefore not to be limited to the de-
tails disclosed herein, but is to be accorded the full scope
of the claims as to embrace any and all equivalent
devices.

What I claim is:

1. A safety mirror device comprising in combination
a flat rear view vehicle mirror comprising an exposed
continuous flat front viewing surface, a convex mirror
unit including a circular concavo-convex mirror body
having a convex reflecting surface and also including a
generally flat circular sheet metal backing covering the
back portion of said body, said sheet metal member be-
ing peripherally attached to said body, said attachment

- being air permeable to permit pressure equalization be-
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tween the concavity within said convex mirror unit and

3 the atmosphere externally of said convex mirror unit, a

thin annular sheet of cushioning material affixed to the
rear surface of said backing and covering at least a sub-
stantial area thereof, and an adhesive material applied
to the rear surface of said annular sheet for securing said
annular sheet to said flat front surface of the wvehicle
mirror in full contacting engagement so as to rigidly se-
cure said convex mirror unit to said vehicle mirror with
said convex reflecting surface disposed in fixed position
in front of said flat front surface of said vehicle mirror,
the portion of said vchicle mirror not covered by said
convex mirror unit affording a vehicle operator an un-
distorted rear view field of vision, and said convex mirror
unit affording the operator a field of vision which over-
laps said vehicle mirror field of vision but is materially
larger both horizontally and vertically.

2. The device of claim 1 wherein said annular sheet of
cushioning material is substantially entirely r d in a
depressed central portion which comprises substantially
the entire rear surface of said sheet metal backing.

3. The device of claim | which includes a forwardly
extending peripheral flange extending from said sheet to
surround the periphery of said body, said peripheral
flange including an inturned outer lip portion extending
across the peripheral edge of the front surface of said
body to secure said body to said backing.
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about 4 inches, a 3-foot object can be readily and rapidly
identified 100 feet to the rear of the vehicle. If the
curvature is too flat, or the radius of curvature is too
great, the operator of the vehicle is deceived into believ-
ing that distances can be accurately judged when in
reality they cannot. Within the dimensions given the
radius of curvature of the mirror body 10 depends on the
size of the flat vehicle mirror 12 to which the concavo-
convex mirror is applied.

It is further preferred that the diameter of the mirror
body 10 be between about 2 inches to 4 inches. The
diameter of the mirror body 10 depends on the size of
the flat vehicle mirror 12 to which it is applied. For
example, for a flat, round vehicle mirror having a diam-
eter of 4 inches, a mirror 8 applied thereto which has
about a 2-inch diameter will be satisfactory. If the flat
vehicle mirror 12 has dimensions between 3 inches to 4
inches wide and 4 inches to 8 inches high, a suitable
mirror 8 may have a diameter of about 3 inches. On
the other hand, if the flat vehicle mirror 12 has a width
between 4 inches to 5 inches and a height of about 16
inches, then a concavo-convex mirror 8 having a diam-
eter of about 4 inches will be suijtable,

In the form of the invention shown in FIGS. 4 and 5
a flat back 16 is applied to the mirror body 10 as best
seen in FIG, 5. The application of the flat back 16 to the
mirror body 10, in effect, converts the mirror body from
a concavo-convex configuration to a planar-convex con-
figuration. The back 16 has a circular configuration de-
fined by an outwardly flared annular flange 18 which
encircles the mirror body 10 and is in full contacting
engagement with the circumferential edge 20 thereof.
Affixing of the back 16 to the mirror body 10 is achieved
by applying an adhesive either to the circumferential
edge 20 or to the flange 18, and it is preferred that the
adhesive be weather resistant and particularly moisture
or water resistant.

To achieve the affixing of the mirror 8 to the existing
vehicle mirror 12, which in many instances will already
be mounted on a wvehicle, it is preferred that a pressure
sensilive adhesive 22 be employed, and this may be dis-
tributed over the entire exterior surface of the back 16,
and in this manner a firm face-to-face bonding between
back 16 and mirror 12 is accomplished. By using a
suitable pressure semsitive type of adhesive, the attach-
ment of mirror 8 to the face of mirror 12 may be releas-
able for removability of the mirror 8 from the mirror
12 for moving the mirror 8 to a more desirable position
on the face of mirror 12, or to replace mirror 8.

Although the mirror body 10 may be fabricated of any
suitable material having a mirror finish, such as brightly
polished metals, or plastics which have applied thereto
a substance to produce a mirror surface, it is preferred
that the mirror body 10 be fabricated of glass which has
been “silvered” to produce the desired mirror surface,
The back 16 also may be fabricated of many materials,
but metal, such as aluminum, is preferred.

Referring now to FIG. 3 wherein it may be seen that
the mirror B is applied to the lower portion of vehicle
mirror 12, positioning of mirror 8 on the vehicle mirror
12 is entirely optional with the vehicle operator, but it
has been found that the position illustrated in FIG. 3 is
preferred. However, the pressure sensitive adhesive 22
which imparts the property of being able to remove
mirror 8 from mirror 12 at the discretion of the vehicle
operator, provides the operator the opportunity of select-
ing, by trial and error, the position most desirable from
his view point.

FIGS. 1 and 2 serve to illustrate the advantages
achieved by applying mirror 8 to mirror 12. In FIG. 1,
which is an overhead or an aerial view of a truck, the
dotted lines define the limited horizontal rear view field
of vision achieved with the.flat vehicle mirror 12; where-
as the solid lines in FIG. 1 illustrate that mirror 8 con-
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siderably enlarges the horizontal field of vision to the
rear and side to afford a more accurate and complete
determination of road conditions.

The enlarged horizomtal rear view field of vision
achieved with mirror 8, as illustrated in FIG. 1, provides
the vehicle operator with the opportunity of quickly and
accurately ascertaining the conditions adjacent the side
of the vehicle with respect to vehicles approaching and
passing wide from the rear; whereas the flat vehicle
mirror 12 fails to provide this information. In other
words, mirror 8 would eliminate certain “blind areas”
which herclofore were present. Therefore, the flat mirror
12 in combination with the convex mirror 8 provides the
vehicle operator with a greatly extended horizontal rear
view field of vision.

FIG. 2 is a side view of a truck which serves to illus-
trate by representative dotted and solid lines the vertical
rear view field of vision achieved with the flat vehicle
mirror 12 and the convex mirror 8, respectively, the
latter not being seen in FIG, 2, due to the position of the
mirror 12. [t may be seen that the vehicle operator can
only see as low as the tops of the rear trailer wheels
when mirror 12 is used and the top of the truck cannot
be seen at all. But mirror 8 enlarges this vertical field
of vision to such an extent that the operator can see the
rear wheels of the tractor portion of the truck and the
top of the truck adjacent the cab. This enlarged vertical
rear view field of vision is of great benefit to vehicle
operators because it removes critical “blind spots” (o
such an extent that compact automobiles and the like
can be more readily seen. Of particular importance, with
the present invention the operator is able to sce pedes-
trians or children on bicycles and tricycles near the right-
hand rear tractor and trailer wheels, and is also able to
see curbs, fire hydrants and the like at the right-hand
side of the vehicle.

FIG. 6 illustrates a second form of a circular rear view
vehicle mirror 28 having a concavo-convex body 30 which
may be removably applied to a flat vehicle mirror 12.
The body includes a flat annular surface 32 which is
perpendicular to the axis of said body. When preferably
a pressure sensitive adhesive 34 is applied to surface 32
and the body 30 is removably affixed to flat vehicle
mirror 12, a reliable face-to-face bond will be achieved
between surface 32 and the vehicle mirror 12. With
body 30 shaped in the manner defined, the peripheral
edge 36 thereof blends or tapers into the mirror 12.

In all other respects mirror 30 is substantially identical
to mirror 8 and produces substantially identical results.

FIG. 7 shows a third form of the invention wherein
the mirror body 10 is attached to a fiat rear view mirror

-38 by providing a circular recess 40 in the face of mirror

38, and seating the circumferential edge 20 of mirror
body 10 therein, with a suitable bonding material being
distributed about the edge 20. The circular recess 40
has an outwardly flaring outer defining edge 42 that is
complementary to and slightly larger than the circum-
ferential edge 20 of mirror body 10, and preferably the
mirror body 10 is composed of substantially thinner glass
than the mirror 38 so that the circumferential edge 20
can be completely recessed within the circular recess 40
50 that the surface of mirror body 10 blends smoothly
into the surface of mirror 38. Although the circular
recess 40 is shown in FIG. 7 as a circular channel, it is
to be understood that the recess 20 could be enlarged to
include the entire area circumscribed by the outer edge 42.

Although it is preferred to employ a pressure sensitive
type of adhesive to secure mirror 8 or mirror 28 to the
fiat existing vehicle mirror 12, it is to be understood that
any other suitable bonding material may be employed
within the scope of the invention,

FIGS. 8-11 illustrate a further form of the convex rear
view vehicle mirror unit 50 which comprises a circular
concavo-convex body 52, a generally flat sheet metal

3
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1
REAR VIEW MIRROR ASSEMBLY

BACKGROUND OF THE INVENTION

The present invention relates generally to rear, view
mirrors for vehicles and more particularly to an im-
proved rear view mirror assembly (1) which eliminates
the blind spot that normally occurs just before the pass-
ing vehicle comes abreast of the lead vehicle (2) which
more accurately reflects the position and movement of
the passing vehicle as the latter approaches the lead
vehicle, and (3) which in one embodiment provides a
field of view that not only eliminates the blind spot but
also incorporates the rear tires on the mirror supporting
side of the lead vehicle.

In the past, it has been general practice by most driv-
ers, especially. drivers of tractor-trailers and recre-
ational vehicles to use two rear view mirrors on one
side of the vehicle, a main mirror and a secondary mir-
ror. Typically, this main mirror is large and planar for
providing a view back down the road a substantial
distance behind the driver, especially since its usual
field of view is limited to about 10", On the other hand,
the secondary mirror is typically smaller and consists of
a convex section of a sphere, generally referred to as a
“bulls eye™ mirror. This latter mirror is utilized to elimi-
nate the blind spot located to one side of the driver of
the lead vehicle and its use is limited to that general field
of view. As a result, the driver is required to move his
eyes from one mirror to the other in order to keep track
of the other vehicles on the road. Moreover, because
the “bulls eye" mirror is spherical in nature and typi-
cally defines a relatively small radivs of curvature the
image reflected is badly distorted both in its vertical and
horizontal planes.

The general effect of the “bulls eye™ mirror is to give
a distorted view of the size and speed of the oncoming
vehicle. More specifically, as this latter vehicle ap-
proaches the blind spot of the main mirror, the image in
the secondary “bulls eye” mirror is quite small (in all
dimensions) relative to the actual size of the vehicle.
However, as the oncoming vehicle moves forward and
comes nearly abreast of the driver, the image appears to
grow in size and “jump out” from the mirror at such a
rapid rate as to exaggerate its forward speed. The prob-
lem is that the image is at first so small as to make the
approaching vehicle appear to be at a considerable
distance behind the driver’s vehicle until the “jumping
out” effect which occurs only when the approaching
vehicle is already at an unsafe nearness. Because of this
“jumping out" effect and movement of the eyes from
one mirror to the other, safety to the drivers of the lead
vehicle and passing vehicle as well as others in the near
vicinity are threatened by the inability of the driver of
the lead vehicle to quickly and accurately judge the
situation as it relates to the passing vehicle. Because of
these difficulties many drivers choose to ascertain the
presence of a passing vehicle by turning their heads for
a fraction of a second just before starting to pass another
vehicle themselves. This, of course, causes a momen-
tary distraction of the driver's view ahead where new
hazards may suddenly occur.

There have been some suggestions in the prior art for
eliminating some of the problems discussed above. For
example, German Pat. No. 1,921,076, dated Nov. 19,
1970 discloses a rear view mirror including an overall
mirrored surface having a planar section and an integral
curved section which together presumably provide the
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same field of view as the planar mirror and separate
convex mirror discussed above. While this patent ap-
pears to eliminate the problems associated with using
two distinct mirrored assemblies for eliminating the
blind spot and for viewing substantial distances rear-
wardly, it does not address itself to the problem of dis-
tortion (of speed and size) discussed previously. Specifi-
cally, this reference does not teach or suggest any
means or method for eliminating the exaggerated way
in which the on-coming or trailing vehicle is viewed as
the latter approaches the lead vehicle.

Another prior art reference which combines two
mirrored surfaces for increasing the field of vision is
U.S. Pat. No. 4,012,125 (Hart), dated Mar. 15, 1977,
However, like the German patent, this reference does
not address itself to the problem of image distortion
with respect to size and speed (jumping out effect) as
the passing vehicle approaches the lead vehicle. In fact,
this patent specifically teaches the utilization of mir-
rored surfaces each having a constant magnification
(which includes demagnification) ratio M, at least in
horizontal planes through the mirrored surfaces. One
object of the patent was to eliminate angular distortion
and this was achieved by maintaining a constant magni-
fication ratio. However, Applicant has found that as the
image of an approaching vehicle moves horizontally
across the mirrored surface of the lead vehicle it does so
at a speed which, by virtue of the constant magnifica-
tion ratio of the mirrored surface, scems grossly dis-
torted relative to the speed of the oncoming vehicle. In
this regard, Applicant has found that a linear relation-
ship between movement of the trailing vehicle and its
image across the mirror eliminates such distortion.
However, since each of the mirrored surfaces disclosed
in the Hart patent is designed with a constant magnifica-
tion ratio in the horizontal plane, Applicant has also
found that there cannot be a linear relationship between
the position of the passing vehicle and the horizontal
position of its image on the mirrored surface, as viewed
from a given observation point, specifically the eyes of
the driver of the lead car. This does not mean however,
that any mirrored surface having a magnification ratio
which varies across its horizontal extent automatically
defines the linear relationship just discussed. As will be
seen hereinafter, the mirrored surface must be of a par-
ticular curvilinear configuration to provide this type of
linear relationship as will be described hereinafter. Ap-
plicant has discovered that distortion of the type de-
scribed can thus be reduced by providing a curved
surface based on a changing magnification ratio (1o be
described hereinafter). The rear view mirror assembly
constructed in accordance with the present invention
includes such a mirrored surface, thereby reducing and
preferably eliminating the distortion described above, as
will also be seen.

In addition, the assembly of the present invention
eliminates the aforedescribed blind spot and, in a partic-
ular embodiment, it provides a relatively wide field of
view including the rear tires of the mirror-mounted side
of the vehicle as well as a tailgating vehicle. This wide
field of view is attained even for mirrors mounted rela-
tively high on large trailer trucks and the like by provid-
ing a vertical curvature similar to the horizontal curva-
ture described above, as will be seen.

SMR USA
Exhibit 1029
Page 393



4,258,979

3

OBJECTS AND SUMMARY OF THE
INVENTION

One object of the present invention is to provide a
rear view mirror assembly which is uncomplicated in
design, economical to provide and yet one which over-
comes the various drawbacks discussed previously.

A more specific object of the present invention is to
provide a rearview mirror assembly which is adapted
for connection to one side of a vehicle and which elimi-
nates the blind spot typically located on that side while,
in a particular embodiment, at the same time providing
an undistorted field of view to the rear including the
rear tires located on the mirror-mounted side of the
vehicle, even if the assembly is mounted relatively far
from the ground as on a large trailer truck or the like,
and the top front edge of the trailer when one is being
pulled.

Another specific object of the present invention is to
provide a rear view mirror assembly which allows the
driver to more reliably judge the position and speed of
an oncoming vehicle as the latter approaches from be-
hind.

As will be seen hereinafter, the rearview mirror as-
sembly disclosed herein is one which is adapted for
mounting to one side of a given vehicle in a fixed posi-
tion relative to a predetermined observation point in the
vehicle for viewing a second trailing vehicle when the
lead vehicle is in one lane and the second vehicle is in
the next adjacent lane in a position along a substantially
straight line path behind the lead vehicle. As will also be
seen, this assembly includes a mirrored surface and a
mounting structure adapted for connection to the side
of the lead vehicle in the fixed position recited so as to
view the oncoming vehicle.

In accordance with one aspect of the present inven-
tion, the mirrored surface of one assembly disclosed
herein when in the position described provides a rear-
ward field of view including the previously described
blind spot at the front edge of the ficld and also a view
of a tailgating vehicle. This is accomplished by design-
ing the mirrored surface to provide a rearward view
which, in a horizontal plane through this surface, ex-
tends from a forwardmost point about 15° to 20° rear-
ward of a line extending normal to the path of move-
ment of the vehicle and through the mirrored surface to
a rearward point about 91° to 93° and preferably about
92° from the same normal line. 7

In accordance with another aspect of the present
invention, the mirrored surface of the one assembly
disclosed herein includes a segment which is curved in
any horizontal plane therethrough in accordance with
decreasing magnification ratios M (to be described) for
reducing the previously described image "jumping out
effect”. In a preferred embodiment this surface segment
defines a substantially linear (that is straight-line) rela-
tionship between (1) the position of the second vehicle
(actually a given point on the second vehicle) when the
vehicle (actually the given point) is located along the
aforedescribed straight-line path, within a predeter-
mined range of distances from the mirrored surface
segment, and (2) the horizontal position of its image on
the mirrored surface segment as viewed from the obser-
vation point. In this way, the image moves horizontally
across the surface segment at a speed substantially lin-
early proportionate to the speed of the oncoming vehi-
cle relative to the speed of the first vehicle. This in turn
allows the driver of the first vehicle to more accurately
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judge the position and speed of the oncoming vehicle,
specifically when the latter is within a predetermined
distance range behind the driver. The mirrored surface
just recited preferably includes a second segment which
is preferably planar and thus has a magnification ratio,
M, of 1 and provides an undistorted image of an ap-
proaching vehicle that is behind the lead vehicle. The
magnification ratio of the first segment varies over a
range of values and approaches as a limit at the edge
nearest the second segment a value of 1. Thus the image
of the trailing vehicle is seen continuously and with
magnification decreasing smoothly from a value of | to
a lesser value (preferably greater than 1/100) until it
reaches the unaided peripheral vision of the driver of
the lead vehicle.

In accordance with still another aspect of the present
invention, the mirrored surface of another assembly
disclosed herein not only includes the horizontally
curved segment and a planar segment just recited but
also a vertically curved segment along a bottom edge
portion of the mirrored surface. This latter segment is
preferably curved to define the same type of linear
relationship, that is, a linear relationship between (1) the
position of a given point on a second trailing vehicle
when the latter is located along the aforedescribed
straight line path, within a predetermined range of dis-
tances from the vertically curved segment and (2) the
vertical position of its image on this latter segment as
viewed from the observation point. This particular fea-
ture is especially suitable for mirror assemblies to be
mounted relatively far from the ground which is typi-
cally the case when used with trailer trucks or the like.
In this way, the driver cannot only see his rear tires on
the mirror mounted side but he can also see a relatively
small vehicle such as a Volkswagen, even when the
latter is to one side of the driver. This is to be distin-
guished from the situation which exists when a verti-
cally planar mirror is utilized with a large vehicle such
as a trailer truck or the like. In this latter case, it has
been found that a typical vertically planar mirror, for
example one having a vertical span of 16 inches and
mounted, for example, 7 feet from the ground will not
provide a view of a compact vehicle, for example, a
Volkswagen, which is 5 feet high and which has its
front edge 3 feet back from the mirror, as will be seen
hereinafter.

In accordance with yet another aspect of the present
invention, the mirrored surface just described is also
vertically curved along a top edge portion and is partic-
ularly suitable for use with the large vehicle just recited.
The particular curvature provided along the top edge
portion is one which would include the top front edge
of a trailer being pulled and in a preferred embodiment
also provides the linear relationship described previ-
ously. This is quite helpful for vehicles pulling trailers
under a bridge or other such obstructions.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a schematic illustration, in plan view, of two
vehicles moving in the same direction on a roadway, the
first lead vehicle including a rear view mirror assembly
constructed in accordance with the present invention
and a second trailing vehicle attempting to pass the lead
vehicle.

FIG. 2 is a schematic illustration, in plan view, show-
ing the trailing vehicle in a number of positions behind
the lead vehicle and showing the rear view mirror as-
sembly of the lead vehicle exaggerated in size to illus-
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trate how the image of the trailing vehicle moves across
the mirrored surface of the assembly.

FIG. 3 schematically illustrates the mirrored surface
of the assembly in horizontal cross-section, particularly
showing how the image of the approaching vehicle is
reflected off of the mirror towards a fixed observation
point, specifically the viewing point of the driver in the
lead vehicle.

FIG. 4 is a horizontal sectional view of the mirrored
surface similar to the view in FIG. 3 but showing spe-
cific geometric considerations which are necessary lo
design the specific curvature of the mirrored surface in
accordance with the present invention.

FIG. 5 is a graphic illustration representing the angles
of view (object angles) presented by an approaching
vehicle as a function of distance.

FIG. 6 is a diagrammatic illustration of the mirrored
surface illustrated in FIGS. 3 and 4, particularly show-
ing the overall field of view provided by the mirrored
surface as it relates to a passing vehicle which is located
in what would otherwise be the blind spot and as it
relates to the lead vehicle itself and especially the fact
that the field of view includes points directly behind the
lead vehicle.

FIGS. 7a, b and c are graphic illustrations of the way
in which the image of the passing vehicle moves hori-
zontally across the mirrored surface in two specific
embodiments, as this latter vehicle approaches the lead
vehicle.

FIG. 8a is a horizontal sectional view of a mirrored
surface designed in accordance with an actual preferred
embodiment of the present invention and illustrating
actual object and image angles.

FIG. 85 is a horizontal sectional view similar to FIG.
8a but of another embodiment.

FIGS. 9a and 9b are graphic illustrations specifically
illustrating the way in which the image of the approach-
ing vehicle moves across the mirrored surface designed
in accordance with a number of embodiments including
the preferred embodiment (FIGS. 7a and 84) as com-
pared to the way in which the image moves across a
curved mirrored surface designed in accordance with
the prior art and one which is fully planar (if this were
large enough).

FIG. 10 is a frontal view of a rear-view mirror assem-
bly constructed in accordance with another embodi-
ment of the present invention.

FIG. 11 is a vertical sectional view of the assembly of
FIG. 10, taken gencrally along line 11—11 in FIG. 10,

FIG. 12 is a schematic illustration in side elevational
view, of a relatively large vehicle, specifically a trailer
truck or the like utilizing the rear-view mirror assembly
of FIGS. 10 and 11 and particularly illustrating the
vertical field of view obtained by this assembly as com-
pared to a planar mirror of the prior art.

FIG. 13 is a vertical graphic illustration similar to the
horizontal illustration of FIG. 5, but specifically for the
rear view mirror assembly utilized with the vehicle
illustrated in FIG. 12.

FIG. 14 is a vertical graphic illustration similar to the
horizontal illustrations of FIGS. 7z and b, but specifi-
cally for the assembly utilized with the vehicle of FIG.
12,

FIG. 15 is a vertical sectional view of a mirrored
surface designed in accordance with an actual embodi-
ment of the present invention, specifically the one espe-
cially suitable for use with the vehicle illustrated in
FIG. 12.

o

0

w

35

40

45

50

60

6

DETAILED DESCRIPTION AND PREFERRED
EMBODIMENTS

Turning now to the drawings, wherein like compo-
nents are designated by like reference numerals
throughout the various figures, attention is first directed
to FIG. 1. This figure diagrammatically illustrates two
vehicles 10 and 12 moving in the same direction on a
roadway, as indicated by arrows 14 but in different
lanes generally indicated at 16 and 18. As seen in FIG.
1, lead vehicle 10 includes a rear view mirror assembly
20 which is constructed in accordance with the present
invention. This assembly is mounted on the driver's side
of the vehicle by means of a conventional mounting
structure 22 and includes a mirrored surface 24 which is
maintained in a fixed position relative to a predeter-
mined observation point OP within the vehicle, specifi-
cally the viewing point of the driver for viewing vehicle
12. In this regard, the mirrored surface is preferably
adjustable (by conventional means, not shown) to suit
the observation points of different drivers. In addition,
the horizontal field of view provided by mirrored sur-
face 24 is specifically illustrated in FIG. 1 as extending
between vertical planes P1 and P2 and end at opposite
sides of the mirrored surface. As specifically seen in
FIG. 1, plane P1is located at an angle ©) rearwardly of
a vertical plane P3 extending through mirrored surface
24 normal to the vehicle’s direction of movement. Plane
P2 is located at an angle 8), behind plane P3.

As stated previously, mirrored surface 24 is designed
in accordance with the present invention to provide
two special features. First, the overall field of view of
this mirrored surface is sufficiently wide horizontally to
not only include what is normally the driver’s blind spot
but also the rear of the mirror-mounted side of vehicle
10 and directly behind the latter. This is accomplished
by specifically designing mirrored surface 24 so that
plane P1 (which limits the forwardmost field of view) is
between about 15° and 20° rearward of plane P3 and
preferably about 17.5", This clearly includes the previ-
ously described blind spot. Plane P2 on the other hand
is located between approximately 91° and 93° rearward
of plane P3, preferably 92" since this is normally all that
is required to extend beyond a vertical plane coinciding
with the side of vehicle 10 including assembly 20.
Hence, as illustrated in FIG. 1, the field of view in-
cludes the rear of the mirror-mounted side of vehicle 10
and a portion of tailgating vehicle (not shown). More-
over, the mirrored surface may be of sufficient length
vertically or vertically curved as in another embodi-
ment (as will be seen) to incorporate the rear tires on
that side within the field of view as seen from point OP.

The second special feature of mirrored surface 24
discussed previously can be initially illustrated best in
FIG. 2. As seen in this figure, vehicle 12 is illustrated in
a number of different positions as it approaches the lead
vehicle 10. In this regard, as stated previously, the over-
all rear view mirror assembly is shown exaggerated in
size. In addition, the arrows 26 extending horizontally
across mirrored surface 24 represent the movement of
the image of vehicle 12 as viewed at point OP as the
on-coming vehicle moves from position 1 to position 2
and so on until it passes beyond plane P1 (not shown in
FIG. 2). As will be seen hereinafter, this second special
feature of mirrored surface 24 resides in the use of a
segment which is specifically designed to minimize the
previously described “'jumping out effect” by defining a
substantially linear relationship between the position of
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vehicle 12 as it moves from position 1 to position 2 and
50 on and the horizontal position of its image as it moves

in the direction of arrows 26. In this way, the image
moves horizontally across the surface segment, as indi-
cated by arrows 26, at a speed substantially linearly 5
proportionate to the speed of vehicle 12 as the latter
moves through the various positions shown. As will be
scen in a preferred embodiment, this special linear rela-
tionship between the oncoming vehicle and its image
occurs only when the oncoming vehicle is within a
predetermined range of distances from the lead vehicle,
The second horizontal segment of the mirrored surface
provides rearward viewing beyond this range and spe-
cifically includes the rearward section of vehicle 10, as
described above.

In order to more fully understand the nature of mir-
rored surface 24 from a structural standpoint certain
positional relationships must be assumed and certain
definitions must be provided. With regard to the for-
mer, it is to be assumed, at least for the purpose of de-
scribing a specific embodiment of the mirrored surface,
that vehicle 12 (the trailing vehicle) is relatively small,
specifically six feet wide and 12 feet long, which is
about the size of a Volkswagen or similar compact
automobile. The right side of vehicle 12 (the side closest
to vehicle 10) is 3 feet to the left of mirror assembly 20
measuring from the outermost point of the mirrored
surface. Moreover the mirrored surface itself in this
embodiment is assumed to have a horizontal extent of 7
inches and in some embodiments a vertical extent of 10
inches or more, and it is positioned approximately 30
inches from the driver’s eye (the observation point OP).
In this way, the maximum angular extent across the
mirrored surface from one vertical edge to the other as
measured from point OP is approximately 10°, as best
seen in FIG. 6. In this regard, for purposes of limited
drawing space, the rays (lines) to point OP have been
broken away in this figure and in FIG. 3. Obviously, the
size of vehicle 10 is not relevant with respect to viewing
oncoming vehicle 12 except that it is to be assumed that
vehicle 10 contains no obstruction to the rearward field
of view other than its rear side illustrated and discussed
with respect to FIG. 1. In addition, it should be noted
that the rear view mirror assembly of the present inven-
tion is especially suitable for use with large vehicles
such as tractor-trailer and recreational vehicles. More-
over, whether the rear view mirror assembly is located
to the driver’s left as illustrated in FIGS. 1 and 2 or to
his right just outside the passenger side of the vehicle,
the various positional relationships just described would
be the same, except of course that the vehicle being
viewed would be located to the right of the lead vehicle
and the position of the observation point (the driver’s
view) would change and hence change the total image
angle, and therefore, require adjustment of curvature of 55
the mirror to achieve the same object angle relationship.

With regard to specific definitions which are neces-
sary to more fully understand the present invention,
attention is directed to FIGS, 3 and 4. FIG. 3 diagram-
matically illustrates mirrored surface 24 in horizontal
cross-section as it is located relative to plane P3 and
observation point OP. This latter figure specifically
illustrates a number of object angles 6}, ©5, and so on
through 6, and a number of image angles aj, az, and so
on through an. Any of the object angles may be defined
as that angle subtended by plane P3 and a line extending
from the object point being viewed to the particular
point on mirrored surface 24 at which the image ap-
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pears from observation point OP (in the counter-clock-
wise direction). On the other hand, the image angle can
be defined as that angle subtended by a straight line
between the image on the mirrored surface and the
observation point OP and plane P3 (in the clockwise
direction). As illustrated in FIG. 3, each object angle
©), ©;, and so on includes its own associated image
angle, aj, az, and so on. It should be apparent that each
object angle and associated image angle represent a
particular position of a given point on vehicle 12 rela-
tive to the mirrored surface and observation point OP in
vehicle 10. The horizontal “magnification ratio” (M) at -
any given section along the mirrored surface is AIA /-
AOA along that section, i.e., the change in image angle
over change in object angle.

Referring to FIG. 4, there are other positional rela-
tionships which must be defined. As seen in this latter
figure, the particular object angle line and its associated
image angle line are shown impinging on a curved seg-
ment of mirrored surface 24 at a particular point. A
tangent T to the curved surface can be drawn at that
point along with a line n normal to the tangent line. In
this way, it can be seen that the object angle line and the
tangent define an incident angle “i" and the image angle
line and the tangent define an equal reflection angle *r".

Based on the foregoing positional relationships and
definitions, it will become apparent that a mirrored
surface can be designed which meets certain criteria. It
will also be seen that the mirrored surface of the present
invention is specifically designed to include the various
features discussed previously. However, it should be
equally apparent from the discussion to follow that a
mirrored surface which includes these various features
can be readily provided even if the positional relation-
ships described should be different, of course, assuming
these relationships are known ahead of time. Moreover,
thisis true whether the surface being designed is to have
a specific horizontal curvature, a specific vertical cur- -
vature or both.

As stated above, based on the positional relationship
between vehicles 10 and 12 and mirrored surface 24,
each of the object angles ©), and 83 and so on represent
the actual position of trailing vehicle 12 in lane 18 rela-
tive to vehicle 10. Object angle O represents the closest
position at which the entire vehicle 12 can be viewed by
mirrored surface 24 from observation point OP. Note
that the outermost part of the front of the vehicle posi-
tion seen in FIG. 6 is observed at the extreme outer
edge of the mirrored surface. Angle ©, on the other
hand represents the rearwardmost limit of view pro-
vided by mirrored surface 24 from observation point
OP which, as noted, is at the nearest edge of the mir-
rored surface. The various object angles between these
extremes obviously represent the positions of the vehi-
cle 12 therebetween. This is best seen in FIG. 5 which
shows objects angles as a function of distance for three
different points on vehicle 12 as indicated on the figure.
As stated above, each object angle has an associated
image angle. Hence, image angle a; which is seen at an
extreme far edge of the mirrored surface represents the
closest position of vehicle 12 while a, which is seen at
the closest edge of the mirrored surface represents the
rearwardmost point of view. As seen in FIG. 6, the
entire honizontal extent of mirrored surface 24 in the
embodiment illustrated includes a 10° image angle span.

Referring to FIGS. 7a and b, the general way in
which the image angle « varies with the position of
vehicle 12 relative to mirrored surface 24 (based on the
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positional relationship described above) is graphically
illustrated for two embodiments, specifically for a mir-
ror assembly “B" (FIG. 7a) and an assembly “C" (FIG.
Tb). While the horizontal extent of mirrored surface 24
spans 10° from an image angle standpoint, as just stated,
the horizontal axis represented in FIGS. 7a and 4 in-
cludes only 8° of the mirrored surface. More specifi-
cally, while the maximum extent of the viewing image
on mirrored surface 24 may be separated into 10° as seen
in FIG. 6, only 8° are required for the graphic illustra-
tions of FIGS. 7a and b. The vertical axis represents
distance between mirrored surface 24 and the front end
of vehicle 12. Lines L1 and L2 represent the way in
which the image of the front left and the rear right,
respectively, of vehicle 12 (the driver’s side and passen-
ger side, respectively) move across the mirrored surface
from right to left as the vehicle moves closer to vehicle
10. Referring to FIGS. 82 and b, in conjunction with
FIGS. 7a and b, in accordance with the present inven-
tion, mirrored surface 24 while preferably being an
integral surface can be functionally separated into at
least two segments 24a and 24b. In this embodiment,
both of these segments are preferably planar in any
vertical plane therethrough, thereby eliminating verti-
cal distortion of the image shape (as opposed to distor-
tion in speed and movement). Moreover, segment 245 is
preferably planar or substantially planar in any horizon-
tal plane therethrough, particularly as this segment
extends further from section 24a. Thus, section 24b
which comprises the near horizontal side of the mir-
rored surface provides substantially or entirely undis-
torted rearward viewing of shapes at far distances, spe-
cifically at positions between object angles ©4and Oy in
FIG. 3. In a preferred embodiment, surface section 245
comprises approximately 369 of the overall mirror.
This section is particularly designed so that the maxi-
mum rearward viewing angle ©, is greater than 90°,
specifically between 91° and 93° and preferably 92° as
illustrated in FIG. 6. In this way, the backside of vehicle
10 can be viewed. Before proceeding with the detailed
description of the invention it will be helpful to examine
the geometric relationship of an approaching vehicle to
the driver's observation of this in a rear view mirror.
This was done graphically up to distances of about 100
feet and mathematically thereafter up to 500 feet rear-
wards of the driver's mirror. The approaching vehicle
was a small vehicle 6 feet wide and 12 feet long with its
forward left corner being used as one reference angle,
called object angle (OA) and this point is 9 feet to left of
driver’s mirror. Another reference angle is for front left
corner 12 feet to left of driver’s mirror. A third is the
rear right corner 3 feet to left and 12 feet back. FIG. 5
shows how the object angle (OA) follows curves rap-
idly changing in slope up to a distance back of between
50 and 150 feet. This rapid change in slope is the cause
of the “jumping out"” effect previously mentioned. Note
from FIGS. 9a and 95 how a planar mirror would have
to be approximately 50 inches wide to include the
“jumping out” part of the image and the practical im-
possibility of this is what causes the blind spot or zone
near the driver’s vehicle. Also note in FIGS. 9a and 95
how the prior art method of fixed magnification ratio,
designed in this case to provide the same angular range
of object angle, while solving the blind zone problem,
would have the “jumping out” problem.

In a preferred embodiment of this invention desig-
nated as Mirror B in FIG. 95 a smooth transition is
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obtained from planar to curved mirror surface starting
at about 300 feet back.

Thus it may be seen that the method taught is to
provide controlled curvature and magpnification ratio
(M wvalue) so as to offset the geometric “jumping out™
effect caused by the rapid increase in object angle (OA)
as the passing vehicle approaches the driver’s mirror.
One could say that a special curvature is created so as to
balance or offset the increase in OA. In the prior art
methods, on the other hand, the constant M naturally
leads to the “jumping out” effect which results from
rapid change in OA as the pursuing vehicle approaches.
In the prior art method using a constant M value means
that the curve for image angle (1A) merely parallels the
planar curve, at a scale reduced so as to eliminate the
need for a mirror 50 inches wide.

FIG. 95 offers two additional embodiments, specifi-
cally Mirror A and C. Mirror A has no planar part
while Mirror C is 54% planar. Both Mirrors A and B
have the linear relationship up to about 35 feet rear-
wards. Mirror C has the linear relationship up to about
150 feet rearwards.

‘Where section 24b is planar, its M at any point along
its length (horizontally) is constant, specifically equal to
one. This of course is the reason this section provides
undistorted viewing of shapes. However, as stated pre-
viously, a constant M, even one equal to unity as in a
planar mirror, results in excessive image distortion or
exaggeration with respect to speed and movement gen-
erally of the object being viewed, .especially at close
range. Therefore, section 24a which is provided for
close range viewing has a continuously decreasing M,
as will be seen, to reduce and preferably eliminate this
type of distortion. Mirrored surface 24a¢ which, as
stated, is responsible for viewing:vehicle 12 at close
range, specifically as it approaches vehicle 10 (between
about object angle ©) and By), is curved in the horizon-
tal plane. However, as also stated, this latter mirrored
section is not curved in just any way but rather in accor-
dance with decreasing Ms (from right to left in FIGS.
Ta and b) so as to define the linear relationship between
the position of the second vehicle when the latter is
within a predetermined range of the first vehicle and the
horizontal position of the image on surface segment 244,
as described previously. This is best illustrated in FIGS.
7a and b by means of the straight line section L1’ of line
L1. Note that as the object point on vehicle 12 repre-
sented by line L1’ moves toward vehicle 10 (down the
vertical axis) its image moves linearly across surface
segment 24a (along the horizontal axis). Also note that
this is the only segment of either line (in both figures)
which does this. In other words, until the object point
being viewed moves into the view of the right position
of surface segment 24a, represented by L1' in FIGS. 7a

and b, its position/image relationship is not a linear or
straight-line relationship. It should be apparent that
because of this linear relationship as the object actually
moves, its velocity and the velocity of its image are
linearly proportionate. Hence, the driver of vehicle 10
can readily judge the speed and position of the passing
vehicle as the latter comes within the view offered by
the right portion of segment 24a.

It should be apparent from FIGS. 7a and & that the
straight-line relationship illustrated has a fixed slope
which is dependent upon the amount of mirrored sur-
face 24 that is linear for a given length of actual move-
ment of trailing vehicle 12, for example the last 30 feet.
Where the slope is at 15°, for example, the image in
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section 242 moves horizontally at a particular speed that
is proportional to the speed of the approaching vehicle.
On the other hand, where the slope is greater than 15°
for the same distance (e.g. 150 feet), the image moves
slower while for slopes less than 15°, the image moves
faster. However, in each of these cases image move-
ment is always linearly proportionate to movement of
the approaching vehicle. Hence, if the latter moves at a
constant speed, image speed will be constant. If the
approaching wvehicl lerates or decelerates, the
image movement will accelerate or decelerate propor-
tionately. This allows the driver to use section 24a not
only for observing the approaching vehicle but also as a
tool for gauging its speed and position as it approaches.

It should also be apparent from FIGS. 7a and b in
conjunction with FIGS. 3 and 8a and & that the entire
mirrored surface 24 is comprised of curved section 24a
and planar or nearly planar section 245. In this regard,
it is to be understood, as stated previously, that the

present invention is not limited to this straight-line rela- 20

tionship (although it is preferred) but rather one which
is closer to this type of relationship than is obtained
when the M of the curve is constant. In any event, this
results in decreased M's at successive points along the
horizontal extent of the curved surface.

As stated above, mirrored surface 24 is designed with
specific parameters in mind, as dictated by the aforedes-
cribed positional relationships including the particular
size of the mirrored surface recited. First, angle 9, is
approximately 17.5°, as stated. This would just include
the left front point of vehicle 12 when the latter is 3 feet
behind plane P3 (9 feet from the mirrored surface),
clearly eliminating the aforedescribed blind spot. Angle
O, is approximately 92°, thereby allowing the mirror
mounted side of vehicle 10 ta be readily viewed. In this
regard, if the mirror is sufficiently long vertically, it can
provide a view of the rear tires on this same side which
is of particular advantage to the driver of a tractor-
trailer, recreational vehicle or other such large vehicle.
However, in the specific embodiment described above,
the length of mirrored surface 24 is approximately 10",
which is not sufficient to provide this particular view,
unless the tires are about 30" back or unless the mirrored
surface is also vertically curved, as will be discussed
hereinafter. Object angle ©4 separates the mirrored
surface into the segments 24a and 244,

In view of the foregoing, it should be readily appar-
ent that mirrored surface 24 can be designed to provide
the various parameters recited by means of reverse
engineering, that is, by starting with the desired object
angles and associated image angles based on mirror
dimensions, positional relationships and the definitions
discussed previously. The graphic illustration of FIGS.
Ta and b as well as one for object angles (relative to
distance) as illustrated in FIG. 5 is helpful to this end. In
this regard, attention is specifically directed to F1GS. 8a
and & which illustrate two actual mirrored surfaces 24
one of which is constructed in accordance with the
preferred embodiment including the various features
discussed above. Also, for purposes of comparison,
FIGS. 9a and 9b illustrate the image angle versus dis-
tance for a mirrored surface which is constructed in
accordance with a constant M (such as the prior art) but
which has the same dimensions and positional relation-
ship as surface 24, as described previously. This prior
art type of surface has been specifically designed to
have a magnification ratio of about 1/7.45 throughout

25

12
its horizontal extent whereas this ratio is continuously
changing along segment 24 of surface 24,

With respect to FIGS. 7a and b, it is worthy to note
first that the lines L1 and L2 represent the horizontal
bounds of the image in the mirrored surface constructed
in accordance with the present invention. Moreover, it
can be seen that line L1 includes a substantially straight
section L1' which represents the linear relationship
across at least a part of surface segment 2da. Note that
in FIG. 7a this section extends from about 7° across the
mirrored surface to the 10° mark which represents the
outermost horizontal edge of the mirrored surface.
From a distance standpoint, it also extends between
about 3 feet and 30 feet back from previously described
plane P3. Hence when a vehicle 12 moves through this
range, its image is seen moving linearly across mirrored
section 2da. A similar linear relationship is clearly ab-
sent in the prior art mirror as seen in FIGS. 9a and 95,
In fact, it can be seen that, as the trailing vehicle moves
within the range of 3 to 50 feet from the leading vehicle,
its image horizontally is clearly nonlinear. This image
increases substantially with distance as it moves closer
to the lead vehicle, enlarging in size at a rather high
nonlinear rate. As a result, the driver of the lead vehicle
may easily misjudge the position and speed of the pass-
ing vehicle,

As stated at the outset, one of the chief purposes of
the present invention is to improve the drivers’ ability to

30 Judge the position and speed of an approaching vehicle
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in the adjacent lane, especially when this vehicle is close
to the driver’s vehicle. It has becn amply shown herein
that this may be achieved by a mirror design which
provides a linear relationship between the position of
the approaching vehicle and the position of its image on
the drivers' mirror. However, it has been found that
another feature of the subject mirror that can easily be
overlooked concerns the size of the image laterally, that
is, from right to left, as this image moves across the
mirror. Ideally, the size should increase in a continuous
and predictable manner, preferably the image being at a
maximum size just before the approaching vehicle
reaches the unaided peripheral vision of the driver.
Referring again to FIG. 7a and FIG. 7b, as stated
previously, L1 and L2 show the extreme edges of the
image as the vehicle moves from 500 feet back to the
closest position of 3 feet back. In these figures it may be
observed, therefore, how the lateral size of the image
varics as it moves across the mirror by simply noting the
lengths of the horizontal lines terminating at L1 and L2
on these curves. In this regard note the considerable
difference between FIG. 7a and FIG. 7h, the former
which is for Mirror B appearing to come much closer to
the above stated ideal condition, that is the size of the
image increasing continuously as the distance decreases
and reaching a maximum size at the closest position.
Referring now to FIG. 7¢, this is simply a presentation
of data from FIG. 7a and 76 but it provides a more
easily visible comparison of the image size relationship
to distance. More specifically, FIG. 7c illustrates image.
width (horizontal axis) as taken from FI1GS. 7a and 7b as
a function of distance (vertical axis). Not only does
Mirror B meet the above stated ideal condition but it
has one further important advantage. In about the clos-
est 50 feet, the size of the image increases at a faster but
still linear rate across the mirror. This greater and linear
rate of size increase corresponds in the close range of
distance to the L1’ part of the curve in FIG. 7a.

SMR USA
Exhibit 1029
Page 398



SMR USA
Exhibit 1029
Page 399



SMR USA
Exhibit 1029
Page 400



SMR USA
Exhibit 1029
Page 401



4,258,979

19
based on Table VI below. The lower half of an actual
vertical section of this part of the mirror is shown in
FIG. 15. The centerline is horizontally aligned with the
driver cye (observation point).
TABLE VI
MIRROR 20° 51.5% PLANAR VERTICALLY

Feet  De- De-
o grees  Degrees  Mag. Ratio Degrees pgrees**
Rear Object  Image 1A Angle of Tan-
o Angle  Angle A Incidence  gent
out) (OA) (IA) M Reflection  Angle (AT)
3 67.0 13.0 400 7.0

17125 6.2
5 54.5 12.9 33 0.8

1727 4.1
7 45.0 12.53 28.8 16.7

1729 53
1] 5.0 12.2 236 1.4

1718 37
15 5.0 1065 18.3 6.7

1714 (K.}
18 21.5 114 16.4 5.1

177 22
233 16.5 10.72 13.6 9

1/74.2 1.2
292 135 10.05 1.8 1.7

1733 0.8
e 1.0 9.28 0.1 0.9

/2.3 0.3
40 10.0 88 9.4 0.6

1719 0.2
45 9.0 827 8.6 04

/2.3 0.4
50 1.7 1.7 7.7 1]

1 ]
&0 6.5 6.3 6.5 o

] 0
T0 57 5.7 37 o

1 o
BO 5.0 5.0 5.0 o

1 0
%0 4.45 4.45 4.45 0

1 o
100 4.0 40 40 o

] o
125 32 3.2 32 L]

1 o
150 7 7 2.7 0

1 0
200 20 2.0 2.0 0

1 0
300 L3 1.3 13 0

1 1]
400 Lo Lo 1.0 0

1 1]
500 0.8 0.8 0.8 0

V)

*Angle of Incidence & Reflection = %
**Tangent Angle = VOA — Angle of Incidence & Reflection

It should be noted that approximately 50% (actually
51.1%) of the vertical section illustrated is planar and
that the curved section provided the straight-line rela-
tionship discussed above but only for a certain distance
back. This is best illustrated in FIG. 14, where this
straight-line relationship is represented by the segment
L3 comprising part of the curve L3. Curve L3 repre-
sents the vertical image angle as a function of distance at
a point on the approaching vehicle 7 feet down, that is,
at the bottom of the approaching vehicle and the second
curve L4 provides the same graphic illustration at the
top of the approaching vehicle, that is, at a point 2 feet
down from the assembly. Note that at a distance back of
about 50 feet or less, curve segment 30 offers an image
of the bottom extremities which follows a straight line
down to 3 feet back.

It is 1o be understood that the particular mirror 20’ (as
well as 20) are provided for exemplary purposes only
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and not to limit the invention. The mirrored surfaces of
the present invention are ones which can be provided
with the horizontal curvature discussed previously in
conjunction with the vertical curvature at its bottom
edge and it may or may not include a vertical curvature
at its top edge or, as discussed initially, the mirrored
surface may not be curved at all vertically. In this re-
gard it should be apparent from the respective discus-
sion of horizontal and of vertical image relationships,
that in a mirror which is to “see” up and down as well
as sideways at near objects, that there will be portions
of such a mirror, that is towards the outer corners,
where curvature will be required both vertically and
horizontally. This will mean that lower right and/or
upper left portions of such a mirror will be rounded in
such a way that a given point on the mirror will reflect
an image to the O.P. that enables observation corre-
sponding to both types of curvature discussed herein.
In view of the foregoing it should be apparent that
the mirrored surfaces previously described can consist
of a single planar surface section (horizontally and/or
vertically) and a single curved section (horizontally
and/or vertically) which meets the afore described
linear relationship. However, as also described previ-
ously, a third curved section (horizontally and/or verti-
cally) can be provided intermediate the first two sec-
tions. This intermediate section would provide a
smooth transition between the first two sections and
accordingly would not necessarily follow the linear
relationships described previously or any other lihear
relationship.
What is claimed is:
1. A rear view mirror assembly, comprising:
(2) a mounting structure adapted for connection to
one side of a first vehicle in a fixed position relative
to a predetermined observation point within the
vehicle; 5
(b) a mirrored surface supported by said mounting
structure for viewing a second vehicle from said
observation point when said first vehicle is in a
given lane, said second vehicle being in a next
adjacent lane along a substantially straight path
behind said mirrored surface; and
(c) said mirrored surface including a segment which
is curved in any horizontal plane therethrough, the
horizontal curvature of said segment defining co-
operating object and image angles associated with
cach point along its horizontal extent with respect
to said observation point, said angles being selected
$0 as to result in a predesigned continuous decrease
in the magnification ratio of and along the entire
extent of said curvature in the direction away from
said observation point, said predesigned decrease in
magnification ratio defining a linear relationship
between i
(i) the horizontal position of the image on the mir-
rored surface segment of a particular point on a
forward portion of said second vehicle as viewed
from said observation point when said second
vehicle is located along said path within a prede-
termined range of distances from said mirrored
surface segment, and

(ii) the distance back from said mirrored surface of
said second vehicle along said path, whereby
said image point moves horizontally across said
surface segment at a speed substantially linearly
proportionate to the speed of said second vehicle
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relative to said first vehicle as said second vehi-
cle moves along said path within said range.

2. An assembly according to claim 1 wherein said
predesigned decrease in magnification ratio causes the
horizontal image width of said second vehicle on said
segment as viewed from said observation point to in-
crease in size horizontally as the distance back of said
second vehicle from said mirrored surface decreases to
about 10 feet, said increase in horizontal image width
being approximately linearly related to distance from
the mirror of said second vehicle when said second
vehicle is within said predetermined range.

3. An assembly according to claim 1 wherein said
predetermined range is from about 50 feet from said
mirrored surface to about 10 feet.

4. An assembly according to claim 1 wherein said
range of distances is from about 30 feet from said sur-
face segment to about 3 feet.

5. An assembly according to claim 1 wherein said
mirrored surface segment is substantially straight in any
vertical plane therethrough.

6. An assembly according to claim 1 wherein said
mirrored surface includes a second segment horizon-
tally to one side of said first-mentioned curved segment,
said second segment being substantially straight in any
horizontal plane therethrough.

7. An assembly according to claim 1 wherein said
mirrored surface includes at least one horizontally ex-
tending segment including a bottom edge portion which
is curved in any vertical plane therethrough so that at
least a portion of said last-mentioned segment defines a
substantially linear relationship between the position of
said particular point on said second vehicle when the
latter is located along said path within a predetermined
range of distances from the mirrored surface segment,
and the vertical position of the image of said point on
said edge portion as viewed from said observation
point; whereby said image moves vertically across said
edge portion at a speed substantially linearly propor-
tionate to the speed of said second vehicle relative to
said first vehicle as said second vehicle moves along
said last-mentioned path within said range.

8. An assembly according to claim 2 wherein said
mirrored surface includes a horizontally extending sec-
tion having a top portion including a segment which is
curved in any vertical plane therethrough for providing
a view of an obstruction which is about three feet back
(of said mirror and about 10.5 feet above the ground.

9. An assembly according to claim 1 wherein said
magnification ratio decreases from a value of 1 to a
lowermost value not less than about 1/100.

10. An assembly according to claim 9 wherein said
lowermost value is not less than about 1/60.

11. An assembly according to claim 1 wherein said
mirrored surface includes a horizontally extending sec-
tion having a bottom edge portion which is curved in
the vertical plane therethrough for viewing said second
vehicle along a section of said path within a predeter-
mined range of distance from said bottom edge portion,
and having a magnification ratio which continuously
decreases from the upper horizontal side of the bottom
edge portion to the lower horizontal side thereof.

12. An assembly according to claim 6 wherein said
mirrored surface includes a third segment located hori-
zontally intermediate said first and second segments,
said third segment being curved butl not having said
predesigned decrease in magnification ratio, said third
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segment providing an intermediate smooth transition
between said first and second segments.
13. An assembly according to claim 12 wherein said
mirrored surface consists essentially of said firstmen-
tioned curved segment, said second straight segment,
and said third intermediate segment the horizontal ex-
tent of said straight segment comprising approximately
36% of the entire horizontal extent of said mirrored
surface.
14. An assembly according to claim 12 wherein said
second straight mirrored segment is located between
said curved segments and said first vehicle when said
mounting structure is in said fixed position, said seg-
ments together providing a rearward view which, in a
horizontal plane through said segments, extends from
said mirrored surface to a forwardmost point at an angle
of about 15°-20" rearward of a line normal to said path
and through said mirrored surface and a rearwardmost
point about 92°-95° from said normal line.
15. An assembly according to claim 14 wherein said
forwardmost point is between about 17.5° rearwardly of
said line and said rearwardmost point is about 92° there-
from.
16. An assembly according to claim 14 wherein said
mirrored surface has a horizontal extent of about 5 to 8
inches.
17. An assembly according to claim 16 wherein said
horizontal extent is about 7 inches.
18. A rear view mirror assembly, comprising:
(a) a mounting structure adapted for connection to
one side of a first vehicle in a fixed position relative
to a predetermined observation point within the
vehicle;
(b) a mirrored surface supported by said mounting
structure for viewing a second.vehicle from said
observation point when said first vehicle is in a
given lane, said second vehicle being in a next
adjacent lane along a substantially straight path
behind said mirrored surface; and
(c) said mirrored surface including a segment which
is curved in any horizontal plane therethrough, the
horizontal curvature of said segment defining co-
operating object and image angles associated with
each point along its horizontal extent with respect
to said observation point, said angles being selected
S0 as to result in a predesigned continuous decrease
in the magnification ratio of and along the entire
extent of said curvature in the direction aw=y from
said observation point, said predesigned decrease in
magnification ratio
(i) causing the horizontal image width of said sec-
ond vehicle on said segment as viewed from said
observation point to increase in size horizontally
as the distance back of said second vehicle from
said mirrored surface decreases to about 10 feet,
and

(ii) defining a linear relationship between the hori-
zontal position of the image on said curved mir-
rored surface segment of a particular point on a
forward portion of said second vehicle as viewed
from said observation point when said second
vehicle is located along said path within a prede-
termined range of distance from said mirrored
surface segment, and the distance back from said
mirrored surface of said second vehicle along
said path, whereby said image point moves hori-
zontally across said surface segment at a speed
substantially lincarly proportionate to the speed
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of said second vehicle relative to said first vehi-
cle as said second vehicle moves along said path
within said range.

19. An assembly according to claim 18 wherein said
mirrored surface includes at least one horizontally ex-
tending segment including a bottom edge portion which
is curved in any vertical plane therethrough. )

20. An assembly according to claim 18 wherein said
mirrored surface consists essentially of said first and
second segments and wherein said first planar segment
comprises at least about 20% of the total horizontal
extent of said mirrored surface.

21. An assembly according to claim 18 wherein the
image of the outermost point on the front end of said
second vehicle is fully visible on said mirrored surface
from said observation point when said outermost point
is a distance 12 feet laterally of said mirrored surface
and five feet back therefrom.

22. An assembly according to claim 20 wherein said
curved segment comprises about 64% of the entire
horizontal extent of said mirrored surface.

23. An assembly according to claim. 20 wherein said
first segment is planar in any vertical plane there-
through.

24. An assembly according to claim 21 wherein said
last-named image is seen from the observation point at
approximately the outer edge of the mirror when said
outermost point is at said distance.

25. An assembly according to claim 18 wherein said
mirrored surface includes a horizontally extending sec-
tion having a bottom edge portion which is curved in
the vertical plane therethrough for viewing said second
. vehicle along a section of said path within a predeter-
mined range of distance from said bottom edge portion,
and having a magnification ratio which continuously
decreasés from the upper horizontal side of the bottom
edge portion to the lower horizontal side thereof.

26. An assembly according to claim 18 wherein said
mirrored surface includes a horizontally extended sec-
tion having a top portion including a segment which is
curved in any vertical plane therethrough for providing
a view of an obstruction which is about three feet back
of said mirror and about 10.5 feet above the ground.

27. A rear view mirror assembly, comprising:

(a) a mounting structure adapted for connection to
one side of a first vehicle in a fixed position relative
to a predetermined observation point within the
vehicle; .

(b) a mirrored surface supported by said mounting
structure for viewing a second vehicle from said
observation point when said first vehicle is in a
given lane, said second vehicle being in a next
adjacent lane along a substantially straight path
behind said mirrored surface; and

() said mirrored surface including a segment which
is curved in any vertical plane therethrough, the
vertical curvature of said segmept defining cooper-
ating object and image angles associated with each
point along its horizontal extent with respect to
said observation point, said angles being selected so
as to result in a predesigned continuous decrease in
the magnification ratio of and along the entire ex-
tent of said curvature in the direction away from
said observation point, said predesigned decrease in
magnification ratio
(i) causing vertical image width of said second

vehicle on said segment as viewed from said
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observation point to increase in size vertically as
the distance back of said second vehicle from
said mirrored surface decreases to about 10 feet,
and

(ii) defining a linear relationship between the verti-
cal position of the image on said curved mirrored
surface segment of a particular point on a for-
ward portion of said second vehicle as viewed
from said observation point when said second
vehicle is located along said path within a prede-
termined range of distances from said mirrored
surface segment, and the distance back from said
mirrored surface of said second vehicle along
said path, whereby said image point moves verti-
cally across said surface segment at a speed sub-
stantially linearly proportionate to the speed of
said second vehicle relative to said first vehicle
as said second vehicle moves along said path
within said range.
28. A rear view mirror assembly, comprising:
(a) a mounting structure adapted for connection to
one side of a first vehicle in a fixed position relative
0 a predetermined observation point within the
vehicle;
(b) a mirrored surface supported by said mounting
structure for viewing a second vehicle from said
observation point when said first vehicle is in a
given lane, said second vehicle being in a next
adjacent lane along a substantially straight path
behind said mirrored surface; and
(c) said" mirrored surface including a first segment
which is planar in any horizontal plane there-
through and a second adjacent segment which is
further from said observation point than said first
segment and which is curved in any horizontal
plane therethrough, the horizontal curvature of
said second segment defining cooperating object
and image angles asso¢iated with each point along
its horizontal extent with respect to said observa-
tion point, said angles being selected so as to result
in a predesigned continuous decrease in the magni-
fication ratio of and along the entire extent of said
curvature in the direction away from said observa-
tion point, said predesigned decrease in magnifica-
tion ratio
(i) causing the horizontal image width of said sec-
ond vehicle on said second surface segment as
viewed from said observation point to increase in
size horizontally as the distance back of said
second vehicle from said mirrored surface de-
creases to about 10 feet, and

(ii) defining a linear relationship between the hori-
zontal position of the image on said second seg-
ment of a particular point on a forward portion
of said second vehicle as viewed from said abser-
vation point when said second vehicle is located
along said path within a predetermined range of
distances from said mirrored surface. and the
distance back from said mirrored surface of said
second vehicle along said path, whereby said
image point moves horizontally across said sur-
face segment at a speed substantially linearly
proportionate to the speed of said second vehicle
relative 1o said first vehicle as said second vehi-

cle moves along said path within said range.
* - * - -
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preferential position of said supporting element with
respect to said vehicle body.

6. The assembly as claimed in claim 5, wherein said
rod is attached to said lower arm of said supporting
element.

7. A rearview mirror assembly for industrial vehicles
comprising;

a mirror;

a supporting element to which said mirror is attached;

hinging means for connecting said supporting ele-

ment in a projecting position to at least a first sup-
port means fixed to a first lateral portion of a body
of said vehicle;

said hinging means defining at least one preferential

angular position of said supporting element in rela-
tion to said vehicle body,

a bracket fixed to a second lateral position of said
vehicle body, said bracket having a horizontal wall
having a through slot, a rear end of said slot located
substantially on the rotating axis of said supporting
element about said hinging means;
telescopic auxiliary rod connected by respective
pins at one end to said supporting element and at
the other end to said bracket, said auxiliary rod
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6
having a tube and a stem slidingly received in an
internal chamber of said tube; and

said auxiliary rod including resilient means for exert-

ing a force on said supporting element towards said
bracket when said supporting element is located
near said preferential angular position.

8. The assembly as claimed in claim 7, wherein said
auxiliary rod further comprises a spring coiled around
said stem inside said tube and is compressed between a
first stopping means attached to an inlet of said tube and
a second stopping means attached to the end of said
stem disposed within said tube.

9. The assembly as claimed in claim 8, wherein said
internal chamber of said tube comprises a first section
with a first diameter adjacent to said inlet section and
slidably receiving said first and second stopping means
therein, and a second section having a diameter smaller
than the diameter of said stopping means but larger than
the diameter of said stem; said second stopping means
slidable along said stem.

10. The assembly as claimed in claim 7, wherein said
preferential position of said supporting element is tilted
forward with respect to a cross plane passing through
said rotational axis (A) of said supporting element.
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