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(54) A safety system for a vehicle

(57) A safety system for a vehicle
comprises a pair of arms (11, 12)
pivotally mounted at the rear of the
vehicle for moving from a first posi-
tion parallel to a rear surface of the
vehicle to a second position at right
angles to the rear surface when
reverse gear of the vehicle is se-
lected. One of the arms is provided
with a light emitting device (19)
and the other arm is provided with
a photocell (20). If the photocell is
blocked from the light emitting de-
vice by the presence of a body
between the arms (11, 12) or either
or both of the arms displaced by
engaging a body causing the photo-
cell (20) to fail to receive light from
the emitting device (19), a switch
(30) is operated effecting actuation
of a valve (31) of the braking sys-
tem of the vehicle thereby arresting

reversal of the vehicle.
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SPECIFICATION
A safety system for a vehicle

The present invention relates to a safety sys-
tem for a vehicle.

It is known to provide a safety system for a
motor vehicle, such as a dump truck for use
in open cast mining, comprising an electrical
circuit including a switch operable by a gear
shift of the vehicle when reverse gear is
selected, a radar scanner and means for oper-
ating a braking system of the vehicle. The
arrangement is such that when reverse gear is
selected the braking system of the vehicle is
operated automatically if the scanner detects a
hazard in the path of the vehicle while revers-
ing.

While such a safety system may be accept-
able for some applications, for other applica-
tions it may be regarded as expensive. It is
desirable, therefore, to provide a safety sys-
tem for a vehicle which is less expensive than
hitherto without impairing the effectiveness of
the system.

According to the present invention there is
provided a safety system for a vehicle com-
prising a pair of carrier members adapted to
extend from a surface of the vehicle in spaced
relation one to another and movably mounted
relative to the said surface, a pair of electri-
cally responsive transducers each adapted to
be carried by a corresponding one of the
carrier members, a first of said transducers
being adapted to transmit radiation and a
second of said transducers being adapted to
receive radiation transmitted from said first
transducer across a space between the carrier
members, electrically operable means for op-
erating a braking system of the vehicle, an
electric switch operable by a motion direction
selector of the vehicle, and an electric circuit
including the switch, each of the transducers
and the said means and arranged such that,
when the selector is moved to select motion
of the vehicle in a direction away from the
said surface and substantially orthogonal to
the direction of motion of the said radiation,
the circuit is completed and an alarm signal is
generated in the circuit if there is any change
in reception of the said radiation by said
second transducer so that when the alarm
signal is generated the braking system of the
vehicle is rendered operative to arrest con-
tinued movement of the vehicle in the said
direction.

The carrier members therefore replace the
radar scanner of apparatus known hitherto
and the circuit is completed if, after the switch
has been operated, the second transducer
either fails to continue to receive radiation
from the first transducer or receives radiation
therefrom when normally no such radiation is
received. Such would occur if, during motion
of the vehicle in the said direction, either the

transmission of radiation from the first trans-
ducer to the second transducer is interrupted
by an object or one or other of the carrier
members engages an object and the or each

70 carrier member is moved relative to the sur-
face.

The carrier members may each be mounted
for pivotal movement from a position substan-
tially parallel to the said surface to a second

75 position substantially orthogonal to the said
surface.

In this manner, the carrier members do not
protrude from the surface when the selector is
in a neutral position or has been moved to a

80 position to select motion of the vehicle in an
opposite direction to the said direction.

Each carrier member may be mounted for
pivotal movement relative to an axis and for
rectilinear movement in a radial direction of

85 the axis.

If, therefore, one or both of the carrier
members engage an object extending parallel
to the said surface with a force which is
directed at right angles to the said surface,

90 the carrier member is displaced thereby effect-
ing an alarm signal and completion of the
circuit.

Resilient biasing means may be provided
for restraining said rectilinear movement.

Delay means may be provided for delaying
transmission of drive to the vehicle in the said
direction and after the selector has been
moved to a position to select drive in the said
direction, so that transmission of drive is
100 delayed until the carrier members are at the
second position.

Following is a description, by way of
example only and with reference to the ac-
companying drawing which is a diagrammatic
representation, of one method of carrying the
invention into effect.

Referring to the drawing, there is shown a
bumper bar (10) of a vehicle having a pair of
elongate slots (not shown) each for receiving a
110 corresponding one of a pair of elongate arms

(11), (12). An end portion of each arm (11),
(12) is located in a slot (not shown) extending
radially of a corresponding one of a pair of
shafts (13), (14) each rotatably driven on a
115 central longitudinal axis thereof by a corre-
sponding on of a pair of electrically operated
motors (not shown). Each said end portion of
the arms (11), (12) is provided with an elon-
gate slot (15) in which is located a pin (16)
120 extending axially of the corresponding shaft
(13), (14). Each slot (15) is provided with a
helical spring (17) which resiliently biases the
corresponding arm (11), (12), in a longitudi-
nal direction of the corresponding slot (15) so
125 that the corresponding pin (16) is located at
a rear end of the slot (15). Each arm (11),
(12) is provided with a rearwardly extending
lug (18). The arms (11), (12) are pivotable
relative to the central longitudinal axis of the
130 shafts (13), (14) from a first position in which

95
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a central longitudinal axis of each of the arms
(13), (14) extends substantially parallel to a
central longitudinal axis of the bumper bar
(10) to a second position in which the longitu-
dinal axis of the arms (11), (12) extend sub-
stantially orthogonal to the central longitudinal
axis of the bumper bar (10), as indicated by
the arrows in the drawing.

A forward end portion of the arm (11) is
provided with a light emitting device (19) and
a forward end portion of the arm (12) is
provided with a light receiving device (20).
The arrangement is such that when the arms
(11), (12) are each in the second postion as
shown in the drawing, the light receiving
device (20) receives light emitted from the
light emitting device (19) in the form of a
beam (21).

The light emitting device (19) is connected
in an electrical circuit comprising a line (22)
connecting the device (19) to a battery (23)
and a line (24) connecting the light receiving
device (20) to an input terminal of a control
box (25). A second input terminal of the
control box (25) is connected by a line (26) to
a terminal of a switch (27) operated by a gear
lever (28) of a vehicle which terminal is
contacted by the switch (27) when the gear
lever (28) is in a position for selecting reverse
gear of the vehicle. An output terminal of the
control box (25) is connected by a line (29) to
a switch (30) for operating a valve (31) of a
braking system of the vehicle. .

The switch (27) comprises two further con-
tacts (32), (33), each of which is closed when
the gear lever (28) is moved respectively to a
neutral position and to a position for selecting
a forward gear, and a line (28") connecting a
positive terminal of the switch to the battery
(23). The contacts (32), (33), are connected
in parallel by a line (34) which is tapped from
a line (35) containing two microswitches (36),
(87), opposite ends of the line (35) being
connected to positive terminals of the motors
for turning the shafts (13), (14) respectively.
The microswitches (36), (37) are actuated to
disconnect supply of current along the line
(35) when the arms (11), (12) are pivoted to
the first position. The line (26) is tapped by a
line (38) which also taps a line (39) connect-
ing negative terminals of the motors for pivot-
ing the arms (11), (12), the line (39) contain-
ing microswitches (40), (41) which are actu-
ated by the lugs (18) of the arms (11), (12) so
as to cut off supply of current through line
(39) when the arms (11), (12) are pivoted to
the second position.

The control box (25) also is provided with a
second output (not shown) for controlling an
electrically operable gear selection mechanism
and is arranged such that electrical power is
supplied to the selection mechanism only
when current is supplied simultaneously to the
control box (25) along the lines (24) and (26).

During normal operation of the vehicle, the

arms (11), (12) would be located in the first
position thereof. However, when reverse gear
of the vehicle is selected, the gear lever (28)
is moved to the position shown in the drawing
70 with a result that current is supplied from the
battery (23) through the switch (27) and the
line (26) to the control box (25) and through
the lines (38) and (39) and the contacts of the
microswitches (40), (41) to the motors for
75 driving the shafts (13), (14). In consequence,
although the gear lever (28) has been moved
to select reverse gear, the gear has not yet
been selected because no current has yet
been supplied along the line (24). However,
80 current has been supplied to the motors for
driving the shafts (13), (14) and in conse-
quence, the arms pivot from the first position
to the second position. When in the second
position the microswitches (40), (41) are actu-
85 ated by the lugs (18) of the arms with result
that the contacts of the microswitches (40),
(41) disengage their respective terminals and
power to the motors is cut off. The light
emitting device (19) and the light receiving
90 device (20) register one with another and a
light beam (21) is established between the
devices (19), (20) and a circuit is completed
through the line (24) to the control box (25).
The gear selector mechanism thus is actuated
95 and reverse gear is selected.

If one or other or both of the arms (11),
(12) are disturbed during reversal of the
vehicle by, for example, engaging an object or
if the arms (11), (12) pass on either side of an

100 object, the light emitting device (19) and the
light receiving device (20) move out of allign-
ment one with another or radiation from the
device (19) is blocked from the device (20)
with the result that actuation of the light

105 receiving device (20) by the light emitting
device (19) is discontinued and supply of
current to the control box (25) through the
line (24) is discontinued. As a result, signals
are transmitted from the control box (25) to

110 the switch (30) through the line (29) and the
valve (31) is actuated causing the braking
system of the vehicle to be operated.

When neutral or a forward gear is selected
by moving the gear lever (28) from the posi-

115 tion shown in the drawing to one or other of
the other contacts of the switch (27), current
is supplied to the motors for operating the
arms (11), (12) through the line (35), with a
result that the motors are operated in a re-

120 verse direction and the arms (11), (12) pivot
from the second position to the first position.
As the arms approach the first position, the
microswitches (36), (37) are operated upon
engagement by the arms (11), (12) with a

125 result that supply of current to the motors is
discontinued.

It will be appreciated that the system in
accordance with the present invention may be
provided with an override mechanism

130 whereby supply of current through the line
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(29) to the switch (30) is discontinued only
when neutral or a forward gear is selected by
moving the gear lever (28) while, at the same
time, providing a delay in supplying current to
the lines (34), (35) to effect movement of the
arms (11), (12) from the second position to
the first position.

It will also be appreciated that the arms
(11), (12) may be arranged to pivot about
axes extending parallel to the axes of rotation
of ground engaging wheels of the vehicle
instead of extending orthogonal thereto as
shown in the accompanying drawing.

CLAIMS

1. A safety system for a vehicle compris-
ing:—

a pair of carrier membrs adapted to extend
from a surface of the vehicle in spaced rela-
tion one to another and movably mounted
relative to said surface,

a pair of electrically responsive transducers
each adapted to be carried by a corresponding
one of the carrier members, a first of said
transducers being adapted to transmit radia-
tion and a second of said transducers being
adapted to receive radiation transmitted from
said first transducer across a space between
the carrier members,

electrically operable means for operating a
braking system of the vehicle,

an electric switch operable by a motion
direction selector of the vehicle and,

an electric circuit including the switch, each
of the transducers and the said means and
arranged such that, when the selector is
moved to select motion of the vehicle in a
direction away from the said surface and
susbstantially orthogonal to the direction of
transmission of the said radiation, the circuit
is completed and an alarm signal is generated
in the circuit if there is any change in recep-
tion of the said radiation by said second
transducer so that when the alarm signal is
generated the braking system of the vehicle is
rendered operative to arrest continued move-
ment of the vehicle in the said direction.

2. A safety system as claimed in Claim 1
wherein the carrier members are each
mounted for pivotal movement from a first
position substantially parallel to the said sur-
face to a second position substantially ortho-
gonal to the said surface.

3. A safety system as claimed in Claim 2
wherein each carrier member is mounted for
pivotal movement relative to an axis and for
rectilinear movement in a radial direction of
the axis

4. A safety system as claimed in Claim 3
wherein resilient biasing means is provided for
restraining said rectilinear movement

5. A safety system as claimed in any one
of claims 2 to 4 wherein delay means is
provided for delaying transmission of drive to
the vehicle in the said direction and after the

selector has been moved to a position to
select drive in the said direction, so that
transmission of drive is delayed until the car-
rier members are at the second position.

6. A safety system for a vehicle substan-
tially as hereinbefore described and as illus-
trated in the accompanying drawing.
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