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(57) A rear view system for a vehicle
includes in combination a light
transmitting member 2 and a light
reflective medium 16 spatially
displaced from the member. The
member has a first face 4 for light
emergence from which in use light rays
are directed towards the medium and a
second face 6 for light incidence, each
face being disposed on a respective
side of a median plane 8. The member
comptrises a plurality of elemental
prismatic sections, the prismatic angles
of the elemental sections progressively
changing along the length of the
member whereby rays of refracted light
emerging through the first face are in
parallelism or substantial parallelism
one with the other irrespective of the
angles of incidence of the rays. The
shape of the light transmitting member
is such as to afford a wide angular
scope of view to the system thereby to
enhance safety.
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IMPROVEMENTS_IN OR RELATING TO REAR VIEW SYSTEMS

This invention concerns improvements in or relating to rear view

systems for vehicles and vehicles incorporating such systems.

In particular, although not exclusively, the present invention has
reference to such a system suitable for use on motorised road

vehicles.

Conventionally, a motorised road vehicle is provided with an
internally mounted rear view mirror to give the driver a central
vision through the rear window, and either wing or door mounted
mirrors to give marginal vision to the rear and, in a narrow path,
adjacent the side of the vehicle. For reasons of safety, it is
desirable to afford the driver of the vehicle with as
comprehensive as possible a view of the prevailing ambient driving
conditions. It is known therefore to enhance the vision through
the rear window by making the mirror convex to provide a panoramic
view, but clearly the degree to which such can be achieved depends
upon the vehicle body configuration and invariably the view is
impaired by opaque parts of the body structure. Additionally, or
in the alternative, it has been proposed to locate a prismatic
lens at the rear of a vehicle, more especially a commercial

vehicle, such that images of objects immediately to the rear of
the vehicle are transmitted to the driver through the agency of a
mirror. similarly, endeavours have been made to improve the
vision given by side mirrors, for example by adding a small convex
mirror section in one corner in an attempt to give a wider viewing
spectrum. However, the image is inevitably semall which
necessarily militates against the alleged advantage of providing a

vision of greater breadth.

It is further known to provide side mirrors combined in close

juxtaposition with prismatic arrangements for refracting light
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rays from objects to the rear of the vehicle, but the images of
the mirrors necessitate diversion of the driver‘’s eyes from the

path ahead, and in any event tend not to widen the viewing scope.

It is an object of the present invention to provide a rear view
system for a <wvehicle having the ' capacity of facilitating
inspection of the rear vista and for capturing a wider field of

view than possible with conventional or known systems.

It is a further object of the invention to provide a vehicle

incorporating such a rear view system.

According to a <first aspect of the invention a rear view system
for a vehicle includes in combination a 1light transmitting member
and a light reflective medium spatially displaced from the member,
the member presenting a first face for light emergence from which
in use light rays are directed towards the medium and a second

face for 1light incidence, each face being disposed on a respective
side of a median plane, the member comprising a plurality of
elemental prismatic sections, the prismatic angles of the
elemental sections progressively changing along the 1length of the
member whereby rays of refracted light emerging through thé first
face are in parallelism or substantial parallelism one with the

other irrespective of the angles of incidence of the rays.

Advantageously, the member is so designed to ensure that the
incident rays undergo essentially minimum deviation through the

prismatic elemental sections.

Conveniently the shape of the first face of the member is
generated by a 1locus of points calculated by the following
formulae wherein the ‘y’ axis is aligned along the median plane

and the "x’ axis extends orthogonally thereto:

Xp = sin [(Bp + dp)/21 . fh/cos(BL/2) + % (1)



Yn = cos [(Ap + dn)/2] . fn/cos(An/Z) + ¥n-1 (2)

Similarly the shape of the second face of the member is generated by
a locus of points calculated by the following formulae wherein the
‘y’ axis is aligned along the median plane and the ’'x‘ axis extends

5 orthogonally thereto:

{sin{(Ap-dpn)/2}].[fn + sin{(dn—dn_l)/Z}.Wn_l]/cos(An/2)+xn

n

Xn

(3)

¥n [cos{(Ap-dn)/2}].{fn + sin{(dn-dn_l)/z}.Wn_l]/cos(An/2)+yn
(4)

10 In the above formulae, the symbols used except where indicated

otherwise have the following meanings or values:
A = the prismatic angle d = deviation

fn

the correction factor = (¥yp~1 = ¥n-2) 2nd side/

(Yn-1 = ¥n-2) 1st side

Wn = width of member = tan(A/2).{2.f,+W,_j.sin[(dp-dn-1)/21}

15 +Wp-3.co8[(dp~En-1)/2]
n = the number of the element
Wo = 2(% x) at the narrowest part of the member

In practice the member is of substantially concavo-convex form with
the concave surface constituting the first face. The other surface
20 constituting the second face has contiguous concave and convex parts
extending in the direction of the median plane. The first and
second faces progressively diverge from one another with the

increasing prismatic angle of the elemental sections, Wp giving the
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varying width of the member. The first face may be angularly
digposed in relation to the median plane in order in use to project
emergent rays in any desired direction onto the 1light refelctive
medium. The ends of the member may be planar or of any convenient -

shape.

The 1length of the member from its smallest width to its largest
width is chosen to give the broadest spectrum of image capture, and
a particular and unique advantage of the present invention resides
in the angular scope which the configuration of the member

affords. The angular scope extends from 0° on a 1line perpendicular

to the median plane to approximately 90° thereto.

The depth of the member may be chosen dependent upon the individual

requirements.

The light reflective medium may conveniently be a mirror of any
suitable profile and shape, for example it may be plane, concave or
convex, but the medium may in the alternative be prismatic and

suitably orientated to reflect incident light towards a viewer.

According to a second aspect of the invention a vehicle including a
driving position and a rear view system according to the first

aspect wherein the 1light transmitting member is located to one side
of the direct forward line of sight of the driving position, and the
light reflective member is located in or adjacent the direct line of

sight of the driving position.

The vehicle is preferable provided with means for positively
directing or collimating the rays emerging from the first face of

the light transmitting member onto the light reflective member.

The vehicle may be a road vehicle, motorised or manually powered,
and more particularly, but not especially, is an automobile, in
which case a light transmitting member is located on a respective

front door in the manner of a conventional side mirror.
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Alternatively, the 1light transmitting member may be located in a
suitable position on the vehicle body. The member may be held
within a housing and the housing may be integral with the door or
mounted thereon, and may be streamlined. It is to be understood,

however, that the light transmitting member is inherently
streamlined and thus may be mounted on the vehicle in an appropriate

manner without the need for a housing.

The light reflective member may conveniently be disposed on or in
the dashboard of an automobile for ease of visibility, but any other

suitable position may be selected to give the driver of the vehicle
direct and unimpaired vision of the images transmitted by the member

without the necessity of moving his head.

When located on a vehicle because of the angular scbpe of the light
transmitting member, the sweep of vision given to the driver is from

a point orthogonal to the driving position, which is normally a
blind spot with conventional rear view systems, to a point directly
to the rear of the vehicle. In this latter respect, the member may
conveniently be disposed as to capture part of the vehicle body to
provide a reference image for the driver to facilitate the judgement
of distances and accordingly the proximity of other vehicles or
objects. In view of the wide angular scope afforded by the rear
view system, it can be a special feature of the invention that the
light transmitting member may be of static form without the facility
to change its orientation by the use of electronic components which
make conventional mirrors expensive and troublesome to maintain.
However, it is within the scope of this invention to provide means

for changing the orientation of the member.

The light reflecting medium may be orientable to suit the needs of

the individual driver or in the alternative it may be fixed in

position.

Whilst the principal field of application of the present invention

is for automobiles, it is to be understood that the expression
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‘vehicle’ is not to be 1limiting and accordingly will embrace any
conveyance or mobile structure requiring a rear viewing facility.
Thus for example the invention may also be utilised in aircraft or
shipping where comprehensive vision of the ambient conditions is

desirable, if not essential.

By way of example only, one form of rear view system according to
the invention is illustrated in graphical form in the accompanying
drawings in which:
Figure 1 is a plan view of the light transmitting member shown
against an x,y plot;
Figure 2 is a plan view corresponding to Figure 1 and showing the
light transmitting member in plan with the incident and emergent
light paths; and
Figure 3 is plan view of a part of a vehicle shown in

diagrammatic form with the rear view system mounted thereon.

With reference to Figures 1 and 2 of the drawings, a rear view
system 1 includes a light transmitting member 2 having a first face
4 through which refracted light emerges and a second face 6 for
light incidence, the faces being disposed either side of a median

plane 8. As can be seen from the illustrations, the member is
substantially concavo-convex in form and its faces are generated as
the 1loci of points calculated in accordance with the following
formulae with the ‘y’ axis coincident with the median plane. The
first face 4 is substantially concave in shape whereas the face 6

presents a combined concave/convex profile in which a part of the

face is concave and a contiguous part is convex.

For the first face 4:

sin [(Ap + dp)/2) . fh/cos(AL/2) + xp-7 (1)

cos [(BAp + dp)/2] . £n/cos(Ap/2) + yp-1 2)

Yn
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For the second face 6:

Xn = [sin{(Ap-dn)/2}].[fH + sin{(dp-dp-1)/2}.Wp-11/c0s(An/2)+xpy

(3)
[cos{(An-dn)/2}].[fn + sin{(dn-dn_l)/Z}.Wn_l]/cos(An/2)+yn

¥n

(4)

In the above formulae, the symbols used except where indicated other

wise have the following meanings of values:
A = the prismatic angle d = deviation

the correction factor = (Yp-1 = ¥n-2) 2nd side/

fn
(Yn-1 — ¥Yn-2) 1st side

Wn = width of member = tan(A/2).{2.fp+Wn_3.sin{(dp-dp-1)/21}
+Wp-1.cos[ (dp-dp-1)/2]

n = the number of the element
Wg = 2(% x) at the narrowest part of the member

In this example, values for the x,y coordinates for both faces have
been calculated over a full range of prismatic angles from 0° to 82°
at 2° intervals and the results are shown in the accompanying table
for which the key is provided at its foot. Additionally, the

material from which the member is formed is crown glass having a

refractive index of 1.523.

As will more particularly be seen from Figure 2, the angles of
incidence of rays on face 6 vary from 10° to 80° as shown; the rays
are refracted by the member undergoing minimum deviation £o emerge

through face 4 in substantial parallelism to give an image. The

emergent rays are directed towards a light reflecting medium (not



10

15

20

25

shown) which in this example is a plane mirror spatially displaced

from face 4 of the member.

Referring now to Figure 3, when the rear view system 1 is employed
on an automobile generally depicted at 10, the member 2 is mounted

on the door 12 adjacent a driving position 14, and a mirror 16 is
located on or in the dashboard 15 directly in front of the driving
position as shown. A further member 2 (not shown) is mounted on
the passenger door (not shown) and is disposed so as to direct rays
emerging from its face 4 to a further mirror 18 located adjacent
mirror 16 thereby to provide the driver with a comprehensive view
from both sides of the automobile 10 which does not require 1lateral
movement of the head, whilst providing a wider image capture than

that hitherto available with conventional side mirrors.

The principal advantage of the present invention is that the driver

of a vehicle is provided with a more comprehensive picture of the
ambient conditions than is possible with conventional mirrors or
known devices, and thus the safety of driving is considerably
enhanced, particularly by removing blind spots normally associated

with existing systems.

Whilst the present invention has been specifically described in
relation to a light transmitting member manufactured £from crown
glass, it is to be understood that other materials or media may be

used therefor and the refractive index will vary accordingly.

It is also to be understood that the invention can be made in kit

form for retrofitting to existing vehicles.
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CLAIMS:

1. A rear view system for a vehicle includes in combination a light
transmitting member and a light reflective medium spatially
displaced from the member, the member presenting a first face for
light emergence from which in use light rays are directed towards

the medium and a second face for light incidence, each face being
disposed on a respective side of a median plane, the member
comprising a plurality of elemental prismatic sections, the
prismatic angles of the elemental sections progressively changing
along the length of the member whereby rays of refracted light
emerging through the first face are in parallelism or substantial

parallelism one with the other irrespective of the angles of

incidence of the rays.

2. A system according to claim 1 in which the light transmitting
member is so designed to ensure that the incident rays undergo
essentially minimum deviation through the prismatic elemental

sections.

3. A system according to claim 1 or 2 in which the shape of the
first face of the member is generated by a locus of points
calculated by the following formulae wherein the ‘y’ axis is aligned

along the median plane and the ‘x’ axis extends orthogonally thereto:

Xy = sin [(Rp + dp)/2] . fh/cos(Ap/2) + xp-31

¥n = cos [(Ap + dn)/2] . fn/cos(An/2) + Yn-1

wherein -

A = the prismatic angle d = deviation

f, = the correction factor = (¥p-1 -~ ¥n-2) 2nd side/

(Yn-1 — ¥n-2) 1st side
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Wn = width of member = tan(A/2).{2.f,+W,_31.5in{(dp~dpn-1)/2]}
+Wp-j.cos[(dy-dp-1)/2]

n = the number of the element
Wo = 2(%* x) at the narrowest part of the member

4. A system according to any one of the preceding claims in which

the shape of the second face of the member is generated by a locus
of points calculated by the following formulae wherein the ‘y’
axis is aligned along the median plane and the ‘x’ axis extends

orthogonally thereto:

Xp = [sin{(Ap-dp)/2}].[fn + sin{(dp-dp-1)/2}-Wp-1]1/cos(Bn/2)+x,
¥n = [cos{(Ap-dn)/2}]).[fy + sin{(dp-dp-31)/2}.Wp.11/cos(Ay/2)+yy
wherein -
A = the prismatic angle d = deviation
f, = the correction factor = (yp-i = ¥n-2) 2nd side/

(Yn-1 = ¥n-2) 1st side
Wn = width of member = tan(A/2).{2.fp+Wy.q1.8in[(dp~dp-1)/2]1}

+Wp—3.cos[(dp~dy-1) /2]
n = the number of the element
Wy = 2(% x) at the narrowest part of the member

5. A system according to any one of the preceding claims in which

the light reflecting medium is a mirror.

6. A system according to any one of the preceding claims in which
the first face is angularly orientated relative to the median

plane.



10

15

20

25

- 11 -

7. A rear view system substantially as hereinbefore described with

reference to the accompanying drawings and the Table.

8. A vehicle including a rear view system according to any one of
the preceding claims in which the vehicle includes a driving

position and the light transmitting member is located to one side
of the direct forward line of sight of the driving position, and
the light reflective member is located directly in or adjacent the

direct line of sight of the driving position.

9. A vehicle according to claim 8 comprising an automobile, in
which a 1light transmitting member is located on a respective door

thereof or a part of the vehicle body.

10. A vehicle according to claim 8 or 9 and includihg means for
positively directing or collimating the rays emerging from the
first face of the light transmitting member onto the light

reflective member.

11. A vehicle according to any one of claims 8 to 10 in which the
light refractive member is held within a housing and the housing

is integral with the door or mounted thereon.

12. A vehicle according to claim 11 in which the housing is

streamlined.

13. A vehicle according to any one of the preceding claims 8 to 12
in which the 1light reflecting medium is disposed on or in a

dashboard of an automobile for ease of visibility.

14. A vehicle according to any one of the preceding claims 8 to 13

in which the light reflecting medium is orientable.

14. A vehicle including a rear view system substantially as

hereinbefore described with reference to the accompanying drawings.



Amendments to the claims have been filed as follows

-)2.—

15. A light transmitting member having a first face and a second face each
face being disposed on a respective side of a median plane, the member
comptising a plurality of elemental prismatic sections, the prismatic angles of
the elemental sections progressively changing along the length of the
member whereby rays of light incident on the first face refracted through the
member are in parallelism or substantial parallelism one with the other
irrespective of the angles of incidence of the rays on the second face.

16. A light transmitting member as itemised in claim 15 so formed to ensure
that the incident rays undergo essentially minimum deviation through the
prismatic elemental sections.

17. A light tfransmitting member according to claim 15 or 16 in which the
shape of the first face of the member is generated by a locus of points
calculated by the following formulae wherein the ‘y’ axis is aligned along the
median plane and the ‘x’ axis extends orthogonally thereto:

Xp = sin [ (A +dp)/2] . f4/c0s(AR/2) +Xp 4

Yn = cos [(Ap+dp)/2 . f/cos(An/2) + Y1

wherein -
A = the prismatic angle d = deviation

i = the correction factor = (y.1 - yp-2) 2nd side/
' (Yn-1 - Yp-2) 1st side

n = the number of the element

18. A light transmitting member according to claims 15, 16 and 17 in which
the second face of the member is generated by a locus of points calculated
by the following formulae wherein the ‘y’ axis is aligned along the median
plane and the ‘x’ axis extends orthogonally thereto:

Xp = [Sin{(An-dn)/2}1.[fn, + sin{(d-dj-1)/2}.W1)/cos(An/2)+xp

Yn = [cos{(An-dn)/2}].[f, + sin{(dp-dp-1)/2}.Wp_1V/cos(An/2)+y,

wherein -
A = the prismatic angle d = deviation

fn = the correction factor = (y,,_1 - yj-0) 2nd side/
(Yn-1 - Yp-o) 1st side
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(Yn-1 - Yp-2) 1st side

W, = width of member = tan(A/2).{2.f,+W,_4.sin[(d-d},_1)/2]}
+Wp,.1.cos[(dp-dp.1)/2]

n = the number of the element -~

Wo = 2(+ x) at the narrowest part of the member

19. A light transmitting member according to claims 15, 16, 17 and 18 in
which the first face is angularily orientated relative to the median plane.

20. A light transmitting member as hereinbefore described with reference to
the accompanying drawings numbered Fig 1 and fig 2
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