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(54) ELECTRICALLY CONTROLLED REAR-VIEW MIRROR

(71) We, MITSUI MINING &
SMELTING COMPANY LIMITED, a
Japanese corporation, of 1-—1, 2-chome,
Nibonbashi Muromachi, Chuo-ku, Tokyo,
Japen, do hereby declare the inventiom, for
which we pray that a patent may be granted

to us, and the method by which it is to be

gexfonncd, to be particularly described in and
y the following statement:— ‘

This invention relates to an electrically
controlled rear-view mirror in which the angle
of inclination of a mirror may be adjusted
electrically.

An object of this invention is to offer an
«lectrically controlled rear-view mirror capable
of being stopped at a position substantially
in the desired direction by only driving and
stopping a single electric driving means.

In order to attain the above-mentioned ob-
ject, the electrically controlled rear-view
mirror of this invention comprises a mirror
unit, a mirror attached to said mirror unit
and having a specular surface on ome side
thereof, a first rocking system for continuously
reciprocatively rocking said specular surface
of said mirror sbout a first axis, a second
rocking system for continuously reciprocatively
rocking said specular surface with a rocking
cycle periodicity different from that of said
first ing system about a second axis at

- an angle to said first axis, a single controllable

electric driving means for driving and stop-
simul-
taneously to stop said mirror in any desired

. -attitude, and a substrate mounting upon which
+ - said mirror unit, said first and second rocking

systems and said driving means are mounted.
In the electrically controlled rear-view
mirror of the invention having the afore-

" mentioned construction, the mirror is rocked

by the single electric driving means about the
first and second axes simultaneously, so that
we can obtain the advantage that any auxiliary
members or electric circuits to complicate the

“dlevice may be eliminated; no clutch or other

system is required to be provided

3 “between said electric driving means and mirror

unit, and the mirror need not be reversed
while stopped at the terminal rocking position
because both said rocking systems are so
constructed as to be capable of continuously
reciprocatively rocking, thereby eliminating
necessity of e.g., limit switch, relay and means
for reversing the rocking direction.

In this electrically controlled rear-view
mirror, when said electric driving means is
operated, the mirror unit or mirror rocks at
two different cyclic periodicites. Accordingly,
the visual field of said mirror returns in situ
after continuously scanning the backward
scenery via routes deviating gradually with
said cycles, so that the adjustment of the rear-
view mirror is to be completed by stopping
said electric d-iving means when the mirror
has obtained the desired visual field. If you
want to make fine adjustment of visual field
or cannot wait until a cycle of scanning is
completed, said driving means may be formed

reversibly. In this case, it is convenient to

use a reversible motor such as one with reduc-
tion gear and a 3-position switch for forward-
ing, reversing and stopping it.

The electrically controlled rear-view mirror
of the invention has, besides the compactness
of the structure as described above, further
advantages that no impulsive force may be
applied to the moving members because there
is no need to stop the mirror at the limit
position of rocking, thereby substantially elim-
inating occurrence of troubles, and that the
mirror may be adjusted very easily.

According to a preferred embodiment of
the invention, said first rocking system has a
substantially cylindrical inner rotor rotatably
supported by a center shaft erected on the
substrate in the central axis direction of said
rear-view mirror, the inner rotor having an
inner inclined plate at a first prescribed angle
to the principal plane perpendicular to said
center shaft at the backward end portion and
outside-toothed gear at the forward end por-
tion, while said second rocking system has a
substantially cylindrical outer rotor mounted
on the outside of said inner rotor coaxially
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and rotatably, the outer rotor having an outer
inclined plate placed at a second prescribed
angle to said principal plane at the backward
end portion and an inside-toothed gear at the
forward end portion. Then, said mirror unit
is connected to the backward end portion of
said center shaft through a plurality of tension
springs stretched between itself and said sub-
strate and a pivot bearing, and is so formed as
to have respective pairs of inner arms and
outer arms for rocking with said first and
second axes as the centers corresponding to
the rotating position of both said inclined
plates, extending forward from respective two
separated positions in the directions of said
first and second axes and brought into contact
with said inner inclined plate and outer in-
clined plate respectively by the action of said
tension springs. Further, as said electric driv-
ing means, there may be used a combination
of an outside toothed driving gear, interposed
between the outside-toothed gear on said
inner rotor and the inside-toothed gear on said
outer rotor and simultaneously engaging with
both said gears, and an electric motor for
driving said outside-toothed driving gear. It
is convenient to use a motor, preferably a
reversible motor, with a built-in reduction gear
as said electric motor.

With the above-mentioned preferred em-
bodiment, the mirror unit is rocked around
the first and second axes. The first and second
axes pass through the tip of the pivot of the
pivot bearing and intersect each other at right
angles in a plane parallel to the specular sur-
face of the mirror. This arrangement more
decreases a space between the mirror unit
and the mirror bedy for receiving said mirror
unit than in the prior art device in which
the mirror unit is rocked through two larger
and smaller radii by separate bearings, thereby
reducing an amount of foreign matter such as
dust being carried into the rear-view mirror
from the outside through said space and in
consequence admitting of the easy maintenance
and long life of the present electrically con-
trolled rear-view mirror.

According to the aforementioned preferred
embodiment of the invention, an electrically
controlled rear-view mirror in compliance with
the object of this invention may be obtained
easily ~without employing any special
mechanism.

This invention can be more fully under-
stood from the following detailed description
when taken in conjunction with the accom-
panying drawings, in which:

* Fig. 1 is a longitudinal section of the elec-
trically controlled rear-view mirror of this
invention; and )

Fig. 2 is a sectional view of the rear-view
mirror of Fig. 1 as taken along line A—A,

A preferred embodiment of this invention
will now be described. Referring to Figs. 1
and 2, a sabstrate 16 is attached to supports

12 extending from a mirror body 10 by means
of screws 14, a shaft end portion 22 of a
center shaft 20 is tightly fitted in an opening

18 in the substrate 16, and the center shaft
20 extends perpendicular to the substrate 16.
At the extended end of the center shaft 20 is
formed a substantially spherical bearing sur-
face 24, which sustains a pivot 35 provided
at the center portion of a mirror unit 26 and
forms a pivot bearing capable of inclining
in all directions.

- The mirror unit 26 is composed of a mirror
28 and a mirror mounting plate 30. On the
surface of the mirror mounting plate 30 is
attached a mirror 28 having a specular surface
facing outwardly of mirror body 10, while the
reverse side thereof is provided with said pivot
35 extending from said mirror mounting plate
30 substantially at a right angle thereto and
respective pairs of outer arms 32 and inner
arms 34. The mirror unit 26 is pulled toward
the substrate 16 by four tension springs 36
provided at the peripheral portions of the
mirror unit 26 and is sustained by said pivot
bearing at the center portion thereof.

A pair of inner arms 34 (Fig. 1) are
arranged on both sides of the pivot 35 equi-
distantly separated therefrom in a first direc-
tion, while the outer arms 32 (Fig. 2) are
arranged on both sides of the pivot 35 equi-
distantly separated therefrom in a second
direction at an angle to said first direction.
The inner arms 34 are located nearer to the
pivot 35 than the outer arms 32. In this
embodiment, both said directions are perpen-
dicular to each other; said first direction is
coincident with the vertical direction of Fig.
1, while said second direction is coincident
with the direction perpendicular to the plane
of the paper (Fig. 1) or transverse direction.

A first rocking system or inner rotor 38
is fitted rotatably to the periphery of the
center shaft 20, while a second rocking system
or outer rotor 40 is attached rotatably to the
periphery of said rotor 38. An outside-toothed
gear 42 is formed on the end nearer the
substrate 16 of the inner rotor 38, while on
the other end thereof is formed an inmer
inclined-plate 44 at a first prescribed angle
of «° to the plane perpendicular to the center
shaft (hereinafter referred to as principal
plane). An inside-toothed gear 46 is formed
on the end nearer substrate 16 of the outer

rotor 40, while on the other end thereof is

formed an outer inclined-plate 48 at a second
prescribed angle of 8° to said principal plane
(Fig. 2). S

The substrate 16 is provided with a motor
50, a part of an electrical driving means,
with a reduction gear 51 with an outside-
toothed driving gear 52 attached to the output
shaft thereof, said outside-toothed driving
gear 52 engaging with both outside-toothed
gear 42 and inside-toothed gear 46. The motor
50 is capable of being reversed by means of
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a change-over switch (not shown) placed suit-
ably adjacent the driver’s seat. When the motor
50 is rotated, the inner rotor 38 and outer
rotor 40 rotate at speeds different from each
other in directions opposite to each other,
thereby also rotating the inner- and outer-
inclined plates 44 and 48 in the same manner.
Thus, said gears 42, 46 and 52 rotate the
inmer and outer rotors 38 and 40.

Since the inner arms 34 and outer arms
32 are pressed against the inner inclined-plate
44 and outer inclined-plate 48 respectively by
the tension springs 36, when the inner inclined-
plate 44 rotates, the mirror unit 26 and hence
the mirror 28 rocks reciprocatively through
an angle of o«° on either side or
2o in total in the. vertical direction about
a straight line extending transversely through
the center of the spherical tip end portion of
the pivot 35, ie. the second axis II—II (Fig.
1), and, at the same time, rocks reciprocatively
through an angle of B° at both sides or
2R° in total in the transverse direction about
a straight line extending vertically through
said center of the tp end porton of the
pivot 35, ie. the first axis I—I (Fig. 2).
Thus, the inner rotor 38 and outer rotor 40
function as a vertical rocking system and a
transverse rocking system respectively,

In Fig. 1, the transverse and vertical direc-

~tions are substantially coincident respectively

with the homizontal and vertical directions
when in practical use of the rear-view mirror;
the mirror 28 may have its angle changed
yawingly by the transverse rocking and pitch-
ingly by the vertical rocking.

Since the inside-toothed gear 46 has more
teeth than the outside-toothed (spur) gear 42,
the periodicity of rocking about a vertical
axis of the mirror unit 26 is lower than that
of rocking about a horizontal axis, and the
cycle of rocking about a vertical axis is longer
than that of rocking about a horizontal axis.
Therefore, the visual field of the mirror 28
may perform scanning via successively varying
routes within a visual range corresponding
to *a° and +p°, so that you may obtain a
visual field substantially in compliance with
what is desired may be obtained by stopping
the motor 50 at an appropriate time. Further,
a visual field substantially in compliance with
what is desired may quickly be obtained by
correcting any overreaching of the visual field
through operating said change-over switch.

In an example of the electrically controlled
rear-view mirror of this invention, the num-
ber of teeth of the inside-toothed gear 46 is
eighty-two, while that of the outside-toothed
gear 42 is forty-eight. In this case, the mirror
unit may rock forty-one times in the longi-
tudinal direction while rocking twenty-six
times in the transverse direction, enabling you
to make fine adjustment.

In this embodiment, the mirror mounting
plate 30, center shaft 20, inner rotor 38, outer

rotor 40 and substrate 16 are all made of
plastics, which is helpful in securing quick
actuation and stopping of the mirror unit 26
by starting and stopping the motor 50 as a
result of reduced inertia of the rotating parts
as well as in reducing the weight of the rear-
view mirror. The above-mentioned members
may be made of metals if desired, while the
rotating parts may be born by steel balls,
a conventional universal joint may be used in
lieu of the pivot bearing employing the pivot
28 and the bearing surface 24, or the bearing
used may be of a type so constructed that a
boss with a spherical bearing surface protrudes
from the mirror unit 26 and a steel ball is
interposed between the spherical bearing sur-
face of said boss and the bearing surface 24
of the center shaft 20. Further, while a motor
50 with a reduction gear 51 is used in this
embodiment, a combination of a conventional
motor and an appropriate reduction gear (not
shown) may be also available. Furthermore,
in driving the inner rotor 38 and outer rotor
40 in the opposite directions at speeds differ-
ent from each other by means of the motor
50, the two rotors 38 and 40 and motor
50 may be formed with suitably designed
epicyclic gear trains instead of employing
the inside-toothed gear 40, outside-toothed
gear 42 and outside-toothed driving gear as
described above.

A protective cover 54 as shown in Figs. 1
and 2, made of rubber or other flexible mat-
erial, may be used for covering the interior
mechanisms jointly with the mirror unit 26
extending across the opening portion thereof,
thereby preventing rain, snow, dust, etc. from
entering the interior.

As described hereinbefore, the electrically
controlled rear-view mirror of this invention
requires no clutch for change-over from trans-
verse to longitudinal rocking (and vice versa),
capable of obraining a visual field substantially
in compliance with the desired field with high
accuracy in a short period of time by starting
and stopping a single motor while changing
the rotating direction of rotation at will. Fur-
ther, there is no need of stopping member
to restrict the moving parts, so that any stop-
ping system for the motor 50 accompanying
the stopping member may be eliminated, and
the motor driving switch may be a simple
3-motion switch for forwarding, reversing and
stopping the motor. Thus, we may obtain an
electrically controlled rear-view mirror with
simple structure, easy-to-operate, substantially
trouble-free, and capable of being manu-
factured in low cost.

Although there has been described above
the case wherein the mirror 28 rocks vertically
by means of the inner inclined plate 44 and
transversely by means of the outer inclined-
plate 48, a modification may be effected by
turning the positions of the inner and outer
arms 34 and 32 around the center shaft 20
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through an angle of 90° as compared with
the case of Fig. 1 so that the mirror 28 may
rock vertically and transversely by means of
the outer inclined-plate 48 and inner inclined-
plate 44 respectively. In this case, the rocking
cycle in the vertical direction is to be ren-
dered longer than that in the transverse
direction.

Further, though the above-mentioned em-
bodiment is illustrative of the case where the
first and second directions are perpendicular
to each other; where this is not so, rocking
in one direction will occur about the straight
line passing through the tip end of the pivot
35 and the tip ends of the outer arms 32,
and rocking in the other direction will occur
about the straight line passing through said
center of the tip end portion of the pivot 35
and the tip ends of the inner arms 34. In this
electrically controlled rear-view mirror, both
rotors 38 and 40 are driven simultaneously,
so that the mirror unit 26 or mirror 28 rock
at the same time about both straight lines,
thereby allowing the visual field of the mirror
28 to scan over the visible range of said
mirror. Accordingly, in the same way as the
case of the former embodiment, we may
obtain a visual field substantially in com-
pliance with our desired one by properly
starting and stopping the motor 50.

WHAT WE CLAIM IS:—

1. An electrically controlled rear-view mir-
ror comprising a mirror unit, a mirror at-
tached to said mirror unit and having a specu-
lar surface on one side thereof, first rocking
system for continuously reciprocatively rock-
ing said specular surface of said mirrcr about
a first axis, a second rocking system for con-
tinuously reciprocatively rocking said specular
surface with a rocking cycle periodicity differ-
ent from that of said first rocking system
about a second axis at an angle to said first
axis, a single controllable electric driving
means for driving and stopping both said
rocking systems simultaneously to stop said
mirror substantially in any desired attitude,
and a substrate upon which said mirror, said
first and second rocking systems and said
driving means are mcunted.

2. An electrically controlled rear-view mir-
ror according to claim 1 in which said first

rocking system includes a substantially cylin-.

drical inner rotor rotatably supported by a
central shaft which is secured to the substrate
and extends in the.direction of the central axis
of said mirror, the inner rotor having at the
ehd thereof remote from said substrate an

inner inclined-plate at a first prescribed angle
to the principal plane perpendicular to said
shaft at the backward end portion and an
outside-toothed gear at the forward end ad-
jacent, said substrate, while said second rock-
ing system has a substantially cylindrical outer
rotor coaxially and rotatably mounted on the
outer side of said inner rotor, the outer rotor
having at the end thereof remote from said
substrate an outer inclined-plate placed at a
second prescribed angle to said principal plane
and an inside-toothed gear at the end adjacent
the substrate.

3. An electrically controlled rear-view mir-
ror according to claim 2 in which said mirror
unit is pivotally mounted on the end portion
of said shaft remote from the substrate
through a plurality of tension springs stretched
between itself and said substrate and a pivot
bearing on the shaft end, and is so formed
as to have respective pairs of inner arms and
outer arms for rocking about said first and
second axes corresponding to the rotating posi-
tions of rotation of both said inclined plates,
extending forward from two respective posi-
tons spaced apart in the directions of said
first and second axes and brought into con-
tact with said inner inclined plate and outer
inclined plate respectively by the action of
said tension springs.

4. An electrically controlled rear-view mir-
ror according to claim 3 in which said electric
driving means includes an -outside-toothed
driving gear interposed between the outside-,
toothed gear on said inner rotor and the
inside-toothed gear on said outer rotor and
simultaneously engaging with both said gears
and an electric motor for driving said outside-
toothed driving gear.

5. An electrically controiled rear-view mir-
ror according to claim 4 in which said electric
motor has a built-in reduction gear.

6. An electrically controlled rear-view mir-
ror according to claim 4 in which said electric
motor is a reversible motor.

7. An electrically controlled rear-view mir-
ror according to claim 1 in which said first
axis and second axes are perpendicular to
each other.

8. An electrically controlled rear-view mir-
ror, substantially as hereinbefore described
with reference to accompanying drawings.

A. A. THORNTON & CO,,
Chartered Patent Agents,
Northumberland House,
303/306 High Holborn,

London, WC1V 7LE.

Printed for Her Majesty’s Stationery Office by the Co_ur@er Press, L.eamington Spa, 1980.
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from
which copies may be obtained.
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