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(57) Abstract

In order to prevent a vehicle having an
automatic gearbox from creeping forward a
device is provided which detects when both
the vehicle is substantially stationary and the
driver has his foot off the accelerator (11)
and increases the braking pressure or locks
the transmission. Optionally the device only
operates when the driver has his foot off of
the brake pedal (10) and a time delay may be
built in so that the required conditions have
to persist for a present time before the device
operates. The device also has application to
manual cars e.g. to assist in hill-starts.
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Title:
Device for maintaining a vehicle stationary.

Field of the Invention:
This invention relates to a device for maintaining a

vehicle in a stationary condition.

Prior art:
Almost all road vehicles are equipped with steering,

braking and accelerator controls, being coupled to mechanisms
for carrying out these functions. Those fitted with manual
transmission also require the use of a clutch and gear change
mechanism, during normal driving. _

A limitation of these mechanisms is that a driver not
only must excercise control when driving, but also, in certain
conditions, must exercise such control when the driven
vehicle is stationary. For example, if the vehicle is
arrested on an incline, braking pressure must of course be
exerted, either by means of a hand or foot brake. In heavy
traffic, repetitive use of these controls may be tiresome.
Similarly, with regard to vehicles equipped with automatic
transmission and torgque converters, a well known feature of
such vehicles is their tendency to creep forwards unless
braking pressure is.applied, even when the vehicle is arrested
on level ground. Furthermore, as is well known, 'hill-starts'
performed in vehicles having manual transmission, require
skill in the manipulation of clutch, accelerator and hand-
brake.

Object of  the Invention

A primary object of the present invention is to reduce or '
eliminate the above problem, although as will become apparsnt
from the following description the invgntion may also be
applied to cars having manual gearboxes.

Summary of the Invention
According to the present invention, there is provided for

use in a vehicle having a transmission and accelerating and
braking mechanisms, a device for maintaining the vehicle in
a stationary condition characterised in that it comprises

first means for producing an output signal responsive to the
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concurrent existence of at least two detected conditions,
including the conditions that the vehicle is substantially
stationary and there is no effective activation of the

(1)

L] a”

accelerating mechanism, and second means responsive to the
output signal and adapted to act on the transmission or
braking mechanism to maintain the vehicle in a stationary
condition. ' '

The first means, in producing the output signal may
additionally be responsive to the absence of the driver's
actuation of the braking mechanism.

The device may include means for detecting the road
speed of the vehicle and for providing a signal, indicating
that the vehicle is stationary to the first means when the
detected road speed is below a predetermined value. The
detecting means may include a transducer responsive to
rotation of a road wheel of the vehicle or rotation of a
component of the transmission whose speed bears a one to
one relationship with road speed. )

The device may be adapted for use with a vehicle
having a speedometer and include a switch controlled by
the speedometer to indicate that the vehicle is stationary.

The second means may include an electromechanical
actuator adapted to wvary the braking pressure of the braking
mechanism. For use with a vehicle having a £1luid
operated braking mechanism, the actuator may be adapted to
act on the master cylinder. .

In another embodiment the second means may include an
eléctromechanical actuator adapted to selectively prevent

rotation of a transmission component.

ik e
Pl

iIn all embodiments of the invention the arrangement

Wy

may be such that the output signal from the first means is
produced after a predetermined delay after the required
conditions are established.
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Thus, in a vehicle equipped with this invention, once the
vehicle is arrested, whether on an incline or not, as soon as
the driver releases effective pressure on the braking and or
accelerator systems, the vehicle is maintained stopped. The
driver need not exert and maintain pressure for example on the
foot and/or hand brake, and the procedure associated with hill

starts is simplified.

In one embodiment of the invention, the second means
may comprises an electromagnetic or hydraulic actuator for
exerting pressure on the braking system of the vehicle. 1In an
alternative embodiment, the said means may comprise means for
engaging the transmission of the vehicle to indirectly prevent
rotation of the road wheels normally driven thereby. For
example, in the case of vehicles fitted with -automatic
transmissions, this may take the form of an actuator for
engaging the 'parking' position pawl normally associated
with such transmissions.

In accordance with legal requirements, most.vehicles are
fitted;with braking systems, which, once pressure is applied
thereto, cause a pressure-sensitive or brake position
sensitive switch to complete a circuit and so to illuminate
braking warning lights. In a feature of the invention, a
signal indicating absence of ‘
effective activation of the braking system is conveniently
obtained directly from detection.of the absence of completion
of the circuit. (This second signal operates a self locking
bi-stable latch.)

In a further feature, a micro-switch positioned to detect the
rest position of an accelerator pedal of the vehicle is used
to. provide the aforementioned said third signal indicating
absence of pressure applied thereto. A micro-switch may also
be used, instead of the brake pressure sensitive switch, to
indicate absence of effective actuation of the brake pedal.

In the above mentioned first embodiment of the invention,
in which an actuator is used for exerting pressure on the
braking systems of the vehicle, where such pressure is
exerted on the fluid hydraulic system, the brake indicator
lights will automatically be retained illuminated. (The self

e -
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locking latch circuit ensures that the actuator remains
energized.) Pressure on the accelerator is therefore required

(23]

to release the automatic braking mechanism, so breaking the

)

latch circuit causing operation of the actuator, as well as
resetting the latch.

A signal indicating movement of the
vehicle may be provided in a number of ways. In a preferred
form, the Signal is derived from a transducer arrangement
positioned to detect rotation of the transmission or one or
more of the road wheels of the vehicle. 1In a further form,
the signal may be provided by the completion of a circuit
responsive to ﬁhe speed detected by the existing speedometer
of the vehicle, for example, by detection of the displacement
of the speedometer indicator.

Brief description of the drawings:

The invention will now be described, by way of

example, with reference to the accompanying drawings, in which:.
. Fig 1 i)-iv) shows schematically accelerator and braking

controls of a vehicle embodying the invention and circuitry
associated therewith,

Figs 2a, 2b, show two possible forms of actuator for
controlling movement of a vehicle embodying the invention and

Fig 3 is a schematic diagram of a timing circuit used
within the invention.

Description of illustrative embodiments:

Referring to Fig 1, braking and accelerator controls of a
vehicle are schematically indicated at 10 and 11. A
speedometer of the vehicle is shown at 12. Exertion of
braking pressure on the control 10, is indicated by means of »
the closure of a pressure sensitive switch 13. This switch is .
used to fulfill two purposes, the first being to provide
activation of a braking warning light system of the vehicle
(not shown) and the second being to provide a signal 'b', when
closed, to theNOR gate shown in Fig 1 iv).

A microswitch 14 is positioned adjacent to the
accelerator control 11, for detecting the position thersof.

(This switch may be positioned elsewhere within the vehicle on
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a convenient part of the accelerator linkage). The micro-
switch provides a signal 'c'. In one embodiment of the in-
vention, a signal 'a' is provided by a contact arrangement
within the speedometer 12, indicating displacement of the
speeéometer needle from its rest position, and therefore
movement of the vehicle.

The three signals, a,b and ¢ are supplied to the OR
inverter gate shown in Fig 1 iv), the output of which remains
passive unless all three signal are absent.

The action of the controls and circuitry associated
therewith is as follows. During normal driving, use is
continuously made of course of the accelerator and braking
systems of a vehicle. In the majority of cases, it is also
necessary to use the braking systems of the vehicle once it
has been stopped to maintain it so, either because the vehicle
is on an incline or, in the case of vehicles fitted with
automatic transmission, because such transmission systems tend
to cause the vehicle to creep forwards even on level surfaces.

"In a vehicle émbodying the present invention, the circuitry
associated with the controls and speedometer provides ‘an
active output sighal from the inverted OR gate of Fig 1, only
when the vehicle is substantially stationery, and no
substantial pressure is applied to both the brake and
accelerator controls. In other words, once the driven vehicle
has been stopped, and no influence thereon is made by the
driver, an output signal indicating this condition is given,
by virtue of the fact that none of the three signals a, b or ¢
is present.

Use of this output signal is made to energize an actuator
for maintaining the vehicle of the invention in a stopped
state. Thus a driver need not exert any control over his
vehicle once it has been brought to a stop, as this function
is automatically accomplished. However, as soon as the
accelerator (or brake) is applied, the 'self-locking'
bistable circuitry 3 is disenabled, and the vehicle is free to
move -again. In heavy traffic, or in hilly terrain, this
arrangement may be especially advantageous, but besides these
considerations, the safety of a vehicle so equippeé is
improved in that inadvertant movement such as rolling forwards
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or backwards into other objects once stopped, is prevented.
Furthermore, in the case of wvehicles equipped with the

o

invention and a manual gearbox, the clutch of the vehicle
may be partially engaged by a driver carrying out a hill=-
start, simultaneous with application of pressure on the
accelerator, so in turn automatically releasing the
aforementioned mechanism used to maintain the vehicle
stationery. This arrangement makes easier 'hill-starts', as
will be appreciated, as use of a hand brake is unnecessafy.
Referring now to Figs 2a, 2b, two forms of actuator for
maintaining the vehicle stationery are shown at 15 and 15°'.
Each is responsive to the active output signal of the inverted
OR gate of Fig 1. (Relay or thyristor circuitry, not shown,
is provided to enable the low-power elements of Fig 1 to drive
the relatively high-power actuators.) With reference to the
actuator designated 15, the vehicle is maintained stationery
by means of a plunger 16, which forms the core of an
electromagnet 18, exerting pressure when energised, on a suit-
ably adapted vehicle braking system. (The U slots in the
master cylinder arm 17, allow for movement of both the brake
pedal, and/or the Plunger 16, which therefore acts directly on
the braking system of the vehicle.) It will be appreciated
that the pressure required is only that needed to maintain the
vehicle stationery, thus the force required of the electro-
magnet actuator is considerably less then that to be
provided by a driver in actually arresting the vehicle.

In the case of the other form 15' of the actuator,
energisation of the electromagnet 19 causes engagement of a
lug 20 with the transmission shaft or gears of the vehicle,
represented by the cog 21, so preventing rotation in turn of
the wheels driven thereby, and thus movement of the vehicle.

In an alternative scheme, not shown, for vehicles fitted
with brake-servo systems, braking pressure is applied by means
of an electromagnetically controlled valve interacting with
the brake servo-system, so directly regulating, in suitable
manner, the brake vacuum pressure.

A timing network for indicating the speed of a vehicle
-embodying the invention is now described with reference to

Figs 2b and 3, as an altsrnztive to the speedometer arrange-
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ment shown in Fig. 1, i).
Referring first to Fig 2b, an electromagnetic sensor is

depicted at 22 for sensing the rate at which teeth on the cog

21 (which for convenience, represents generally the rear
transmission of the vehicle) pass thereby. Pulses from this
sensor are fed to a cémparator timing network, shown at 23 in
Fig 3. (A schematic representation of such a train of pluses
is shown at 24. The frequency and mark/space ratio of the
pulses varies, obviously, according to the speed of the
vehicle.) The object of the network is to determine once the
rate of pulses falls below a predetermined threshold or stops
altogether, so indicating that the vehicle has, effectively,
been stopped. Once detection of this condition is obtained,
the output of the network 'a' becomes inactive, so switching
on the actuator 17 once signal 'b'and 'c' also become p
inactive, as described earlier. In vehicles fitted with anti-
skid means the signal a may be obtained from existing circuits.

In a simplified alternative form of the invention, the
braking pressure signal b may be omitted, the actuator signal
being derived solely from the speed of the vehicle and the
position of the accelerator. In this.arrangement, the vehicle
is maintained stopped, once stopped, regardless of the
position of the brake pedal. A switch may be connected into
the circuitry for disenabling the facility at the driver's
discretion.

With regard, however, to the realization in which
all three signals are utilized, a small delay may be
incorporated within the circuit shown in Fig 3, to prevent
immediate actuation of the automatic braking system once
detection of absence of road speed and or pressure on the
controls of a vehicle is detected. Thus, in the event of a
skid, in which no rotation of the road wheels is detected
immediately on relieving brake pressure, the road wheels are
given an opportunity to rotate, so indicating movement of the
vehicle to the actuator system and in turn preventing
operation thereof.

Numerous modifications will be apparent to those skilled
in the art, in the manner of implementing the concepts of the
invention.
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CLAIMS

1. For‘use in a vehicle having a transmission and
accelerating and braking mechanisms, a device for maintaining
the vehicle in a stationary condition characterised in that
it comprises first means for producing an output signal
responsive to the concurrent existence of at least two
detected conditions, including the conditions that +he vehicle
is substantially stationary and there is no effective
activation of the accelerating mechanism, and second means
responsive to the output signal and adapted to act on the
transmission or braking mechanism to maintain the wvehicle in

a stationary condition.

2. A device according to claiml characterised in that
the first means, in producing the output signal, is additionally
responsive to the absence of the driver's actuation of the
braking mechanism.

3. A device according to claim 2 for use with a vehicle
having a driver-operable brake actuator, characterised by a
detector responsive to the condition of the brake actuator.

4. A device according to claim 1 2 or 3 and characterised
by means for detecting the road speed of the vehicle and for
providing a signal, indicating that the vehicle is statiocnary
to the first means when the detectad road speed is below a
predetermined value.

s

5. A device according to claim 4 characterised in that
said detecting means includes a transducer responsive to
rotation of a road wheel of the wvehicle or rotation of a
component of the transmission whose speed bears a one to one

relationship with road speed.
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6. A device according to any one of the preceding claims
for use with a vehicle having a speedometer and characterised
by a switch controlled by the speedometer to indicate that the

vehicle in statiocnary.

7. A device according to any one of the preceding claims
characterised in that second means includes an electromechanical
actuator adapted to vary the braking pressure of the braking

mechanism.

8. A device according to claim 7 for use with a vehicle
having a fluid operated braking mechanism having a master
cylinder and characterised in that the actuator is adapted to

act on the master cylinder.

S. A device according to any one of the preceding claims
characterised in that the second means includes an
electromechanical actuator adapted to selectively prevent

rotation of a transmission component.

10. A device according to any one of the preceding claims
characterised in that the arrangement is such that the output
signal from-the first means is produced after a predetermined
delay after the reguired conditions are established.
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