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@ Rear view mirrors.

@ A mator vehicle rear view mirror has a mirror or glass
which pivots automatically from a normal position to an
antiglare position in response to headlight glare. The glass
(8) is mounted between a front frame (8] and a back plate {4)

of a two part housing (2) and carries a magnetic member for 4 )
cooperating with a solenoid coil (16) of an electrical assem- 4 F/G 2 .
bly. The electrical assembly (12) is formed as a single unit A 72 e
mounted in the back plate 4} and includes a photosensor v /4 40
{14) receiving light through a partly silvered region of the 74 P 4 716 {54
mirror glass (8). A signal from the photosensor is amplified (/\ 7/ 2
by one or more transistors to energise the solenoid coil (16). N 34 6
E A pair of switch contacts (116) are actuated when the mirror 42 ;’g 0
glass (8) changes its position to the antiglare position and are Zz e ’d
arranged to reduce current flow in the coil to a level just ) 76
i) sufficient to hold the mirror glass in the antiglare position. A2 ;f,?
¢© The rear of the mirror housing is coupled to a mounting arm s : &
(22) by a ball (38) and socket joint (36), the socket (36) com- 36 A 20
8 prising an elongate bore {42) having an inwardly tapering 531/ ?:‘,’
o section to receive balls of various diameters.” A locking 126 /a{@ y. 7
member (48) is secured in the bore in order to retain the balii
Q© Inthe bore.
Q.
w
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dear view pirrors

This invention relates to a rear view mirror
for a motor vehicle which is movable automatically between
a normal viewing position and an anti-glare position in
which glare from light reflected from the mirror is reduced.
Such automatically adjusting rear view mirrors
are known and it is an object of the present invention
to pfovide such a rear view mirror of a construction
which is simple and inexpensive to manufacture,

‘ According to the present invention there is pro-
vided a rear view mirror for a motor vehicle, the mirror
comprising a housing containing a mirror glass pivotally
mounted so as to be movable between a normal viewing
position and an anti-glare poaitiont;ﬁiwhich glare from
light reflected from the mirror is reduced, an electrical
assembly formed as a single unit and mounted within the
housing for moving the mirror g¢lass, said assembly includ-
ing a photosensor for detecting light incident on the
mirror and means coupling said photosensor to a solenoid
coil for energizing the coil in response to incident
light above a predetermined intensity, said mirror glass
carrying means which co-operates with said coil when
energized whereby to move the mirror glass from said
norrial position to said anti-glare position.

By providing in accordance with the invention

said electrical assembly as a sin:le unit which is mounted
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within the housing it is possible substantially to reduce
manufacturing costs since the housing and electrical .
assembly may be manufactured separately and subsequently
assembled,

I'referably the housing is formed as a two part
housing comprising a back plate part in which tune unitary
electrical assembly is mounted and a front part forming a
frame for the mirror glass. The two parts of the housing
are preferably formed as plastics mouldings but may if
desired be formed as metal parts. Preferably the two
parts are provided with mechanically interengaging mcans,
for example studs engaging in recesses to secure thevtwo
parts together. All this lends itself to simplicity in
manufacture,

Preferably for ease of assembly of the mirror,
the mirror glass is located between the back plate and
front frame and the two parts of the housing co-operate
to define a recess which receives the bottom edge of the
mirror glass to support the mirror .lass and to permit
pivotal movement of the mirror glass. The bottom edge
of the mirror glass may carry & cylindrical element mov-
able within the recess of the housing to facilitate pivotal
movement of the mirror glass. A pivot for the mirror
gdass is preferably provided by a frame member of the
solenoid engaging said co~operating means and spring
means biasing said frame member into engagement with said
co-operating means.

It is preferred in order to retain the mirror
in normal use in the normal position and to pre%ent vibra-
tion from altering the position of the mirror to arrange
said spring biasing means for ciasin; the mirror glass
towards the normal position.

A holding circuit may be provided in said elec-
trical assembly coupled with the solenoid ceil for reduc-

ing the level of energization of the coil from its initial



C e

10

15

20

30

35

-3 - 0000653

energization to a level sufficient to maintain the mirror
in the anti-glare position. Such holding circuit may
include a pair of electrical contacts operated by coil
energization either to short out part of the solenoid
coil or to switch in a series resistance with the coil.

A mounting aru: may be coupled to the housing,
the mounting arm providing at its free end a plgne sSure
face whereby the mounting arm may be secured by an
adhesive bond to a plane surface of the motor vehicle in
order to provide a secure mounting of the mirror to such
plane surface.

The mounting arm is preferably coupled to the
housing by a ball and socket joint. A socket formed on
the housing preferably comprises an elongate bore which
tapers inwardly in order to accommodate balls of different
sizes such as may occur in motor vehicles having wovnt.ung
arms alreaéy installed. A locking member may be posit-
ioned within the bore after insertion of th¢ Lall member
into the bore in order to retain the ball member within
the bor§. The locking member may be secured in position
by fixing scorews engaging in registering apertures in the
locking member and the housing. Ai an alternative, the
locking member may be a force fit within the bore so that
the positioning of the locking member serves to secure
the locking member, o

Thus in a further aspect the invention provides
a rear view mirror for a motor vehicle comprising a hous~
ing containing a mirror glass and a mounting arm for
coupling to said héusing. said mounting arm carrying a
ball member engageable withnin a sockKet provided by s
housing, said socket comprising an elongate bore whose
diameter decreases 1in an inward lirection, and a locking
member for securing said ball member within the socket
and arranged to be secured within the bore,

A preferred embodiment of the invention will now
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be described with reference to the accompanying drawings
whereint -

Figure 1 is a front elevation of a preferred
embodiment of a rear view mirror according to the
inventior, ~itL the mirror glass nartly broken awav to
show internal details of the mirror;

Figure 2 is a cross-sectional view of the mirror
taken along therline II~II of Figure 1, the mirror glass
being shown in the normal viewing position;

Fimure 3 i3 an exploded scctional view of the
mirror along the line II-IT of Figure 1, the mirror glass
being shown in the anti-glare position;

Figure 4 is an exploded view on an enlarged
scale of a ball and socket joint at the rear of the .
mirror housing coupling a mounting arm to the mirror;

Figure 5 is a circuit diagram of the electrical
assembly of thé mirror; and

Figure 6 is a circuit diagram of an alternative
form of electrical assembly for the mirror.

Referring to the drawings there is shown a rear
view mirror comprising a housing ! formed as a plastic
mouiding in two parts, namely a back plate part 4 and a
front frame part 6. Located between the two parts of
the housing is a mirror glass 3 movable between a normal
viewing position (Figure 2) and an anti-glare position
(fFigure 3) in which glare from light reflected from the
mirror is. reduced. The mirror is pivotable about a pivot

10, An electrical assembly 12 formed as a single unit is
mounted within back plate k. The assembly includes a
photosensor 14 which receives light incident upon the
mirror and transmitted through mirror glass 8. The
assembly also includes a solenoid coil 16 which is ener~
¢gized in response to light incident upon the mirror above
a predetermined, intensity, the coil co-~acting with a mage

netic member 18 carrvied by the mirror v¢lass to move the
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mirror glass from its normal poasition to an anti-glare
position when the solenoid is energized. The mirror
glass is held in its normal position in normal operation
by means of a returm suring 20. The mirror is mounted
to the motor vehicle by means of a mounting arm 22 att-
ached toc the rear of the housing 2, i

Refexrring now in more detail to the construction
of the housing, back plate 4 is in the form of a tray with
rear walls 30 (Figure 4) tapering to provide a deepemsi
portion at the centre of the tray. Iteinforcing rihs
32 are provided for strengthening the tray and the centre
of the tray carries three fixing studs 34 to retain the
electrical assembly 12, The rear of the back plate
provides a socket 3b.of a ball and socket joint which
serves to receive a ball member 38 of mounting arm 22.
Mounting arm 22 is thus held mounted to back plate 4 by
means of a universal ball and socket joint. Socket 36
is designed to permit various configurations of mounting
arms having different size end portions to be mounted to
the back plate. Referring to the construction of socket
36 as shown in Figure 4, a boss portion 40 at the rear of
the back plate has a vertical bore 42 of circular section
which communicates with a slot 44 in the surface of the
boss to permit the mounting arm :: to éxtend from the
bore 42. The top portion of the bore i2 is tapered as
at 16 to permit ball joints of different sizes to make a
good fit with the bore. This may occur where a motor
vehicle has already installed an appropriate mounting arm.
A locking member 48 is provided having a cylindrical por-
tion 50 making a reasonably close fit within bore 42 and
having a recessed top portion 52 providing a seat for
ball 38. Locking member 48 is locked in position by
means of two self tapping screws 54 extending through
apertures 506 in wing portions 58 of locking member 48,

Wing portions 58 are arranged to fit within recesses 60
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of boss 40 and screws 54 extend into the interior of

back plate 4 to extend through registering apertures

62 in a reinforcing rib 32. Apertured spring steel

clips 64 are mounted over apertures 62 in order to receive
screws 54 and to engage the threads thereof so that screws
5% can be tightened to secure the locking member 48. The
top of boss 40 has a ribbed surface 606. Mounting arm 22
shown has a flat surface 70 which may bae adhesively -
mounted by means of an adhesive pad to the window of a
motor vehicle. Reinforcing ribs 72 are provided on

the other side of surface 70 in order to strengthen the
surface and to prevent wayping. )

The front surface of back plate member 4 has at
its base an aperture 80 through which part of the elec-
trical assembly, a sensitivity adjustment thumb-wheel 82,
pro jects. The front surface of back plate 4 has aper-
tures 84 spaced around the surface which serve in the
securing of the front frame 6 to back plate &4,

Front frame 6 is generally rectangular in con-
figuration and possesses projecting nodules 86 around
its periphery which interengage with recesses 84 in back
plate 4 as a snap fit in order to secure together back
plate 4 and front frame 6, Front frame 6 has a rece
essed portion {8 in order to receive mirror glass 8.

A further recessed portion 90 extends along the lower
edge of the front of back plate 4 and co-operates with
recess 88 in order to provide a longitudinal U-shaped
recess. This U-shaped recess serves to support the
lower edge of mirror :lass 8 and to nermit the mirror
zlass to pivot about piveot 10. As an alternative
arrangement, recess 8 and recess Y0 may be shaped to '
provide a recess circular in section and a cylindrical
element may be provided to fit within the recess and to
sunport the mirror :lass u, the lower edge of the mirror

glass fitting within an axial slot in the cylindrical
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element.

Mirror glass 8 is of conventional construction.
Mirror glass 8 is only partly silvered in the region 100
opposite photosensor 14 by providing a series of trans-
parent lines in order to permit incident light to Le
transmitted through the mirror to photosensor 14, This
arrangement provides a collimation effect for light pass-
ing through the mirror on to photosensor 14 and this
renders the mirror more sensitive to light from head-
lamps of vehicles behind the motor vehicle containing the
rear view mirror as compared with other lights for example
courtesy lights within the motor car or street lighting.

The electrical assembly 12 is formed as a single
unit and includes a board 104 upon which the other elements
of the assembly are mounted. The bLoard has apertures
registering with studs 34 in order to secure the assembly
to back plate 4. Locking clips 106 are provided to fit
on studs 34, The assembly is powered from a sujitable
circuit (e.g. sidelight circuit) energized by the vehicle
battery and leads will be fed through the back plate 4
in a suitable manner. Photosensor 14 which may com-
prise a photodiode is connected (see Figure 5) to a
potentiometer in the form of a thumb-wheel 82 which reg-
ulates the sensitivity of tho'eloctripil assembly, i.e.
the thumb-wheel 82 predotcruinel the iﬁtensity of light
incident upoﬁ the photosensor 14 at which the electrical
assembly will be actuated to move the mirror to the anti-
glare position. The movable contact 106 of thumb-wheel
82 is connected by a series resistance 108 and a reverse
biased diode 110, connected between resistor 108 and
ground, to the base of a transistor 112, The collector
circuit of transistor 112 includes solenoid coil 16. A
protection diode 114 is connected across solenoid coil
16. Solenoid coil 16 has a centre tapping which is
connected to contacts 116.
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Contacts 116 are closed when glass 8 is moved -
to the anti-glare position and are shown schematically
in Figures 2 and 3.

AS can be seen in Figures 2 and 3 the physical
disposition of the electrical assembly is such that the
core of the solenoid 16 is disposed remote from magnetic
member 13 in the normal rest position of the mirror.
Magnetic member 18 is secured to the rear of mirror glass
£ by means of an adhesive pad 120 and the mirror glass is
retained in the rest position by a return spring 20 coupled
Letween an aperture in a depending tine 122 of magnetic '
momber 18 and a tine 124 of an upstanding member 126.

The edge 12!} of member 120 remote from board 104 has a
recess 130 to receive tine 132 which engages the base of
the recess in order to provide said pivot 10 for the
mirror,

‘ Pads 140 adhesively secured to the mirror glass
% are arranged to engage reinforcing ribs as at 142 in
order to provide a buffer when mirror glass 8 maves to
the anti=glare position.

In operation of the rear view mirrer light
from headlamps of a vehicle approaching the motor vehicle
in which the rear view mirror is mounted may cause light
to be incident upon the rear view mirror and this light
will be transmitted to the photosensor 1i4. If the
intensity of the light is above a level determined by
the setting of potentiometer 82, sufficient current will
he genorate& in resistor 108 to switch transistor 110
from its normal non-conductive state to a fully conduct-
ive state. This causes energizing current to flow in
the solenoid 16, which creates an electromagnetic field
to attract magnetic member 18 and to thus move mirror
vlass 8 about pivot 10 'to the anti-glare position (Figure
3) in which the amount of light reflected from the mirror
glass to the driver of the vehicle is reduced. Now the
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amount of current required to flow in the solenoid coil
to move the mirror to the anti-glare position is consid-
erably more than that required to hold the mirror in the
anti-glare position. Accordingly when mirror glass 8
moves to the anti-glare position, contacts 116 are
closed which has the effect of shorting out part of coil
16 and thus causing a reduced current flow in the solenoid.
This current flow is sufficient to hold the mirror glass
in the anti-glare position for as long as light above
the predetermined intensity shines on the mirror glass,
Reduction of the current flow through the solenoid coil
permits a longer life expectancy for the components of
the circuit assembly,

In the alternative form of electrical assembly
shown in Figure 6, parts similar to those of Figure 5 are
indicated by similar reference numerals. Transistor 112
serves to amplify the current gencrated in resistor 108
and a main switching transistor 150 is coupled to the
collector circuit of transistor 110 via resistors 152,

154 and diode 156. Coil 16 is connected in the collector
circﬁit of transistor 150 together with a series resistor
158, Contacts 116 which are closed in the normal posi-
tion of mirror glass 8 are connected across resistor 158.
This alternative form has a higher_ngniitivity to incident
light by virtuo of the a-plification.provided by transis-
tor 110, When the coil 16 is energized to move mirror
glass to the anti-glare position, contacts 116 are onened
so that resistor 158 is switched into coil 16 in order to
reduce current flow through coil 16 and provide a holding
current.

14
1

3
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CLAIMS:

1. A rear view mirror for a motor vehicle, the
mirror comprising a housing containing a mirror glass
pivotally mounted so as to be movable betwecn a normal
viewing position and an anfi-glare position in which

vlare from light reflected from the mirror is reduced,

an electrical assembly formed as a single unit and mounted
within the housing for wmoving the mirror glass, said ass-
embly including a photosensor for Jetecting light incident
on the mirror and means coupling said photosensor to a
solenoid coil for energizing the coil jin response to
incident light above a predetermined intensity, said
mirror glass carrying means which cJ-opcrnt.s with said
coil when energized whereby to move the mirror Ql-ss from

said normal position to said anti-glare position.

2. A rear view mirror as claimed in claim 1

wherein said housing is formed as a two part housing com-
prising a back plate part in which said unitary electrical
assembly is mounted and a front part forwming a frame for
said mirror glass. *

3. A rear view mirror as claimed in claim 2 wherein
said back plate and front frame carry mechanically inter-
engaging means securing said back plate and said front

frame together,

4, A rear view mirror as claimed in claim 2 wherein
said mirror glass is located between said-back plate and

said front frame.

5. A rear view mirror as claimed in claim 4 wherein
said back plate and front frame co-operate to provide a

recess which receives a bottom edge of said mirror glass
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to support and permit pivotal movement of said mirror

-~

glass.

6. \ rear view mirror as claimed in claim 1 wherein
a pivot for the mirror glass 1s provided by a member
extending from said electrical as-embly and engaging

said co-operating means.

7 A rear view mirror as claimed in claim 1
including spring biasing means coupled to said mirror
£lass for biasing said mirror gilass towards said normal

position.

8. \ rear view mirror as claimed in claim 1 wherein
said electrical assembly includes a holding circuit which
after initial energization of said coil arising from light
above a predetermined intensity being incident on said
photosensor acts to reduce the level of energization of
the coil and includes switch contacts operated by said
initial coil energization.

9. A rear view mirror as claimed in claim 1
including a mounting arm for coupling to said housing,
said mounting arm providing at its free end a plane
surface whereby the mounting arm may be secured by an

adhesive bond to a plane surface of a motor vehicle.

10, A rear view mirror as claimed in claim 10
including a mounting arm for coupling to said housing,
said mounting arm carrying a ball member engageable
within a socket provided by said housing, said socket
comprising an elongate bore whose diameter decreases in
an inward direction, and a locking member for securing
said ball member within the socket and arranged to be

secured within the bore.
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11. A rear view mirror as claimed in claim 10
including means for securing said locking member in said
bore comprising one or more screw members enzaving rege

istering apertureces in said locking member and said housing.

12. A re:r view mirror for a motor.vehicle compris-
ing a housing containing a mirror glass and a mounting arm
for coupling to said housing, said mounting arm carrying a
ball member enzageable within a socket provided by said
housing, said socket comprising an elongate bore whose
diameter decreases in an inward direction, and a locking
member for securing said ball member within the socket

and arranged to be secured within the bore.

13. A rear view mirror as claimed in claim 12
including means for securing said locking member in said
bore comprising one or more screw members engaging reg-
istering apertures in said locking member and said

housing.

14, A rear view mirror as claimed in claim 12
wherein said mounting arm carries at its free end a
plane surface whereby the mounting arm may be secured

by an adhesive bond to a plane surface of a motor vehicle.

15. A rear view mirror as claimed in claim 12
wherein said housing is formed as a two part housing
comprising a back plate part and a front part forming

a frame for said mirror glass.

16. A rear view mirror as claimed in claim 15
wherein said back plate and front frame carry mechan-
ically interengaging means securing said back plate and

said front frame together,
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