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Description

REFERENCE TO RELATED APPLICATION

[0001] This application claims priority from provisional
application serialnumber 60/477,908 filed June 12, 2003.

BACKGROUND OF THE INVENTION

1. Technical Field:

[0002] The invention relates to power take off systems
for utility vehicles and more particularly to a system pro-
viding remote starting and stopping of the vehicle and for
control of an emergency back up motor to the power take
off system.

2. Description of the Problem:

[0003] Utility vehicles are often advantageously sup-
plied with auxiliary equipment the operation of which is
supported by the vehicle. Such auxiliary equipment can
include hydraulically powered, aerial lift buckets that are
often used for the repair of electrical power distribution
lines. Typically, a hydraulic lift platform will be driven by
a pump which is in turn driven by the vehicle’s engine.
In some applications, a back up prime mover, e.g. an
electrical motor, is provided for the pump. A bucket at
the end of the aerial lift system is electrically isolated to
allow the worker to work on power lines which are still hot.
[0004] Trucks may come equipped with controls to al-
low a worker supported in the bucket to remotely shut off
and turn on the vehicle’s engine and to remotely raise
and lower the lift. To avoid providing a conductive elec-
trical path between the bucket and the truck, the controls
located in and around the bucket for the operator’s use
are usually pneumatic. An air line is connected between
the bucket, where a plunger-actuated piston is posi-
tioned, and a pneumatic, pressure actuated, electrical
switch on the truck. To avoid expense a minimal number
of pneumatic lines is provided. A problem addressed by
the invention is providing a single, pneumatic, pressure
actuated electrical switch which can be used to both start
and stop atruck’s engine, and in some applications, allow
activation of a back up hydraulic pump in case of engine
failure. Complicating the effort to construct such a device
is the susceptibility of vehicle electronics to resetting dur-
ing engine starting due to voltage fluctuations.

[0005] Industry standards specify that the bucket con-
trol for an aerial lift truck having an emergency or back
up pump shall: (1) if the engine is running and the remote
switch is closed (regardless of the duration for which it
is held closed), shut down the engine; (2) if the remote
switch is kept depressed for more than 3 seconds follow-
ing a remote engine stop, cause the emergency or back
up pump to operate and to continue to operate for as long
as the switch is held closed; (3) if the remote switch is
cycled following a remote stop or following the operation
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of the emergency pump, cause the engine to crank for
the duration of the switch closure; and (4) if the engine
does not start after cranking, respond to cycling the re-
mote switch by causing the emergency pump to operate
for as long as the remote switch is depressed.

[0006] Contemporary vehicles are commonly
equipped with an electrical systems controller/body com-
puter (ESC) and a controller area network allowing data
transfer between the ESC and other controllers, including
an engine controller and a transmission controller. These
systems are built in conformance with the Society of Au-
tomotive Engineers’ J1939 standard. Remote engine and
bucket position control must be implemented in a way
that cranking and shut down of the engine is effected
only by closure of a hard-wired, ground side switch. This
remote switch must be designed in the system hardware
and be independent of the ESC’s software. The hardware
architecture cannot depend upon the ESC remaining ac-
tive during engine cranking and must continue to function
even if the ESC temporarily fails and reinitializes due to
transient low voltage.

[0007] The status of the ESC cannot be allowed to in-
terfere with normal starting and stopping of the engine
using the standard four-position key ignition switch. It
must remain possible to crank the engine even when the
vehicle is latched in the remote start mode. This allows
ground personnel to start the engine and engage PTO
operation to lower a boom should the operator be disa-
bled. It is permissible to allow momentary cycling of the
key ignition switch to cancel remote stop mode. The sys-
tem shall prevent engine cranking in response to closure
of the remote switch if the hood is open. The hood disable
feature must also be independently operable without ref-
erence to ESC status. However, the backup pump motor
must be operable with the hood open.

[0008] The backup motor and solenoid should not be
operated for any duration of time, or briefly cycled on and
off, unless the conditions for emergency operation have
been met. The backup motor brushes and solenoid con-
tact life may be compromised by repeated, brief duration
operation at high surge current levels. Remote switch
operation should not result in application of any current
to the backup motor and solenoid unless and until its
operation is necessary.

[0009] The system shall permitthe engineto crank only
so long as the remote switch is closed. Once the remote
switch opens, cranking should immediately stop, allow-
ing only for some delay where the remote switch is pneu-
matically actuated. The system shall not allow the engine
to crank unless the parking brake is set. This requirement
can be met by modification of ESC software. The system
shall not allow remote engine shut down unless a J1939
compliantengine RPM message is present on the vehicle
databus from an engine controller. This requirement pre-
vents stranding an operator in a boom since the engine
will not crank remotely if an engine RPM message is not
present.

[0010] US 3,788,294 discloses a vehicle engine igni-
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tion system according to the preamble of claim 1 wherein
a conventional system comprising an ignition key switch
and a starter switch is provided in parallel with a remote
system in which three relays are activated by a remote
signal received by receiver. These three relays, two of
which remain latched until energized again while the oth-
er one closes only when energized are connected to a
starter relay such that the starter solenoid can be ener-
gized either by the starter switch or the remote switch,
and the engine can be started and stopped by repeatedly
actuating the remote switch.

[0011] JP 58-106148 A discloses to couple conven-
tional and remote ignition systems in series in order to
avoid an unintended remote start of the car. Due to the
connection in series, the motor cannot be started by ei-
ther the ignition or the remote switch, but only if both
switches are closed simultaneously.

[0012] US 5,794,580 suggests to remove power from
starter solenoid when a predetermined time has elapsed
since a remote switch has been closed once. Then, a
subsequent remote signal will be interpreted to stop the
engine. The operating status of the engine is not taken
into account.

SUMMARY OF THE INVENTION

[0013] According to the invention there is provided a
motor vehicle having a remote switch by which the vehi-
cle’s engine may be shut down and restarted. In some
applications the same switch may be used to engage a
backup electric motor energized from the vehicle’s bat-
tery as a substitute prime mover for a power take off
apparatus installed on the vehicle. The invention pro-
vides a vehicle engine ignition control system having a
starter solenoid and motor and engine control electron-
ics. A multiple position ignition switch provides energiza-
tion to the ignition control system in response to position-
ing of a key switch, as is conventional. The ignition switch
has two output terminals which assume energized states
in response to the positioning of the key switch. A first
output is energized when the key switch in placed in a
start position. A second output is energized when the key
switch is in either the ignition position or the start position
and may be energized when the key switch is in an ac-
cessory position. A remote switch is located on the ve-
hicle away from the multiple position ignition switch, typ-
ically in a bucket suspended by an aerial boom. The re-
mote switch provides a connection to ground when
closed. An electrical systems controller communicates
with the engine control electronics and is coupled to the
remote switch to be responsive to closure of the remote
switch in accordance with its programming. Responses
include providing various enable signals and/or ground
connections enabling operation of selected portions of
the ignition control system. Aremote startrelay is coupled
to respond to a remote start energization signal sourced
by the electrical systems controller if it occurs concur-
rently with closure of the remote start switch. The remote

10

15

20

25

30

35

40

45

50

55

start relay provides an activation signal on an output
which is applied to a starter relay. The starter relay re-
sponds to the activation signal by providing activation
energization to the starter solenoid and motor.

[0014] Remote stop ofthe engineis provided by control
of a chassis ignition relay, which couples an ignition sig-
nal (Ign) from the ignition switch to an engine controller.
A remote switch state detection relay is coupled to the
remote switch and to the second output of the multiposi-
tion ignition switch and is responsive to the concurrent
occurrence of an energization signal on the second out-
put of the multiposition ignition switch and closure of the
remote switch to generate a remote stop energization
signal. The electrical systems controller is further respon-
sive to closure of the remote switch and to indication that
the engine is operating (by reading an engine RPM signal
from the engine controller) for providing a ground con-
nection through an input. A remote stop relay provides
coupling of energization from the multiple position ignition
switch to the chassis ignition relay. The chassis ignition
relay is connected to the remote switch state detection
relay to receive the remote stop relay energization signal
and is further connected to the input of the controller, the
remote stop relay being responsive to the remote stop
energization signal and grounding of the ground side of
its energization coil through the controller input for inter-
rupting energization of the chassis ignition relay and
thereby cutting the Ign signal to the engine controller,
resulting in interruption of operation of the engine.
[0015] Where a vehicle is equipped with backup prime
mover for a vehicle power take off (PTO) apparatus, the
ignition system further includes a backup motor and so-
lenoid connected to the vehicle electrical power source.
A backup motor inhibit relay is connected across the pow-
er connection to the backup motor and solenoid to pre-
ventany undesired operation of the motor, however brief.
A backup motor relay is coupled to receive energization
from the remote start relay and is further coupled to the
remote switch to be responsive to concurrent closure of
the remote switch and application of the energization sig-
nal from the remote start relay for coupling energization
signal from the remote start relay to the backup motor
inhibit relay as an input. Finally the electrical systems
controller provides a connection to ground on an inhibit
input in response to the key switch being in the ignition
position and engine cranking having been attempted and
failed.

[0016] Additional effects, features and advantages will
be apparent in the written description that follows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The novel features believed characteristic of
the invention are set forth in the appended claims. The
invention itself however, as well as a preferred mode of
use, further objects and advantages thereof, will best be
understood by reference to the following detailed descrip-
tion of an illustrative embodiment when read in conjunc-
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tion with the accompanying drawings, wherein:

Figure 1 is a simplified illustration of a truck mounted
aerial lift assembly for locating an operator in various
raised positions.

Figure 2 is a high level schematic of a vehicle elec-
trical and hydraulic control system incorporating the
invention for the truck of Fig. 1.

Figure 3-10 are a series of circuit schematics of a
remote ignition control system in accordance with
two embodiments of the invention.

Figures 11-12 are high-level flow charts of programs
executed by a system electronics controller inimple-
menting aspects of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0018] Referring to the drawings, and particularly to
FIG. 1, an example of a mobile aerial lift truck 1 is illus-
trated in simplified presentation for clarity of illustration.
The mobile aerial lift truck 1 includes an aerial lift unit 2
mounted to a bed on the back portion of the truck. The
aerial lift unit 2 includes a lower boom 3 and an upper
boom 4 pivotally interconnected to each other and to the
truck bed through support 6 and rotatable support bracket
7. A bucket/basket 5 is shown secured to the outer end
of the upper boom 4 within which the operating personnel
are located during the lifting to and locating within a se-
lected work areain accordance with known practice. Bas-
ket 5 is typically pivotally attached to the out end of the
boom 4 to maintain a horizontal (level) orientation at all
times. The aerial lift unit 2 is mounted to the truck bed
through support 6. A rotatable support bracket 7 is se-
cured to the support 6 and projects upwardly. The lower
boom 3 is pivotally connected as at pivot 8, to the rotat-
able support bracket 7. A lifting lower boom cylinder unit
9 is interconnected between bracket 7 and the lower
boom 3. In the illustrated embodiment, a pivot connection
10 connects the lower boom cylinder 11 of unit 9 to the
bracket 7. A cylinder rod 12 extends from the cylinder 11
and is pivotally connected to the boom 3 through a pivot
13. Lower boom cylinder unit 9 is connected to either of
two hydraulic supplies of a suitable hydraulic fluid, which
allow the assembly to be lifted and lowered as desired.
[0019] The outer end of the lower boom 3 is intercon-
nected to the lower and pivot end of the upper boom 4.
A pivot 116 interconnects the outer end of the lower boom
3 to the pivot end of upper boom. An upper boom/com-
pensating cylinder unit or assembly 117 is connected be-
tween the lower boom 3 and the upper boom for pivoting
the upper boom about pivot 116 for positioning of the
upper boom relative to the lower boom. The upper boom/
compensating cylinder unit 117 is constructed to permit
independent movement of the upper boom 4 relative to
boom 3 and to provide a compensating motion between
the booms to maintain the upper boom raising with the
lower boom and is similarly connected to the sources of
pressurized hydraulic fluid as further developed below.
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Conventionally, aerial liftunit 2 requires positive hydraulic
pressure both to be lifted or to be lowered. Bucket 5 in-
cludes a plunger moving a piston in an air line. The air
line runs from bucket 5 to a point on truck 1 where a
remote switch, as described below, is located.

[0020] Fig. 2 is a block diagram schematic illustrating
electronic control of a truck 1, based on controller area
network technology and an electrical systems controller/
body computer (ESC) 24. Collectively, bus/data link 18
and the various nodes (generally the various vocational
controllers described below) to which it is attached form
the controller area network (CAN), which conforms to the
SAE J1939 standard. Controller area networks are net-
works which do not have destination addresses for nodes
attached to the networks, but rather provide for transmis-
sion of data in packets, identified as to the source, mes-
sage type and priority. The nodes are programmed as to
whether to respond to a packet based on one or more of
three identifiers. Many message types are predefined by
the SAE J1939 standard. The SAE J1939 standard al-
lows the definition of proprietary message types which
in structure conform to the standard.

[0021] Active vehicle components are typically control-
led by one of a group of autonomous, vocational control-
lers. These vocational controllers include ESC 24, an en-
gine controller 20, a electrical gauge controller 14, a
transmission controller 16, an anti-lock brake system
controller 22, and a remote power take off controller 57.
ESC 24 and engine controller 20 are of primary interest
to the present invention. Transmission controller 16 is
provided with vehicles equipped with automatic trans-
missions and generates a signal indicating whether the
vehicle’s drive line is engaged or not. It is preferred at
the time this application is being written that application
of the invention be limited to vehicles equipped with au-
tomatic transmissions due to the lack of a indicator on
vehicles equipped with standard transmissions as to
whether the vehicle drive line is disengaged. Should such
an indicator be made available the invention can be used
on vehicles equipped with standard transmissions. En-
gine controller 30 provides an engine RPM signal, which
is required for implementing certain routines in ESC 24.
The engine controller 20 also receives certain signals
implicated in engine operation. ESC 24, through discrete
input ports 50 and output ports 52, provides selective
enable signals and ground connections, and detects the
state of a remote switch used for remotely starting and
stopping the vehicle’s engine.

[0022] The hydraulic lift unit 58 which supports oper-
ation of an aerial lift unit 2 is primarily powered by a con-
ventional PTO hydraulic pump 60 which is usually driven
by engine 30. Backup to engine 30 for powering hydraulic
pump 60 is provided by a backup solenoid and motor 54,
energized from vehicle battery 21. Energization of back-
up solenoid and motor 54 is controlled in part by pro-
gramming of ESC 24 and control signals issued by it
through discrete outputs 52 coupled into the starter sys-
tem 100 and a pump inhibit relay 46. Energization for
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backup solenoid and motor 54 is supplied by battery 21
as controlled by a pump relay 36 and the pump inhibit
relay 46. ESC 24 also controls remote starting and stop-
ping of engine 30 by control signals provided to starter
system 100 which in turn provides control signals to a
starter solenoid and motor 59 and engine controller 20.
Battery 21 charge is maintained by an engine 30 driven
charging system 47. ESC 24 also monitors the position
of a parking brake and a PTO on/off switch. PTO on/off
switch is located in a multiplexed switch pack 43, moni-
tored on the J1708 switch data link 49. The parking brake
is a discrete switch input 50.

[0023] Referring to Figures 3-7, a preferred embodi-
ment of the starter system 100 as applied to a vehicle
not having a backup hydraulic pump motor is illustrated.
Starter system 100 provides for starting and stopping an
internal combustion engine 30 from eitherinside a vehicle
cab using an ignition switch 102 or from a remote point
on the vehicle using a remote switch 110. Remote switch
110 is a ground side, momentary contact switch with a
default open state. Remote switch 110 is pneumatically
actuated using a plunger 117 into an air line 111. Ignition
switch 102, as is conventional, has four position: (1) ac-
cessory/Acc; (2) off; (3) ignition; and (4) start. Ignition
switch 102 has first and second mechanically linked
switches 106 and 108. Switch 106 has an output con-
nected to the start contact of the switch. For switch 108
the ignition and start position are tied together for output
115. Ignition and Accessory/Acc positions are tied to-
gether when the key switch is either of these positions.
Accessory/Acc is a discrete input to the ESC 24. Acc has
+12V anytime the key is in the accessory or ignition po-
sitions. Accessory drops out with the key switch in the
crank position, which permits the invention to detect that
the key switch is in the crank position during a remote
stop period, such as the case where someone in the cab
cranks the engine should the operator in the boom not
be able to start the engine remotely (e.g. when the op-
erator is unable to press the remote button. Switch 108,
as described below, allows for remote stopping and start-
ing of an engine using remote switch 110. Ignition switch
102 is key actuated and is energized through a 5 amp
fuse 104 from battery 21. For clarity of presentation, the
off and ignition contacts for switch 106 are shown as
floating, their operation not effecting the invention. The
accessory contact of switch 106 provides power as an
input to the ESC 24.

[0024] Remote switch 110, ignition switch 102 and the
various relays used in implementing starter system 100
interact with programmable controllers which communi-
cate with one another over the J1939 datalink 18. ESC
24 and engine controller 20 monitor the state of various
signals and provide enabling signals (including signals
characterized by a ground connection through the con-
troller) which implement aspects of the invention. Trans-
mission controller 16 provides a driveline engagement
indication signal used by engine controller 20 which in-
hibits cranking should the transmission engagement sig-
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nal indicate the transmission (not shown) is in neutral or
park. Some operations of starter system 100 can how-
ever be invoked notwithstanding temporary failure of the
programmable controllers. ESC 24 is illustrated sec-
tioned into two parts, one associated with electrical con-
nections outside of a vehicle cab and a second section
inside the vehicle cab. ESC 24 is usually one device and
the division is simply for convenience of illustration.
Adapting starter system 100 for remote operation must
be done in a way that does not change normal operation
of a vehicle. Accordingly, switch 106, when moved to the
start position, supplies power to a sense input (PIN 86)
of starter relay 112. This causes starter relay 144 to close
thus supplying power from battery 21 through fuse 144
to the output associated with PIN 87 of the starter relay
and from there to a starter solenoid and motor 59. Engine
controller 20 provides a ground to PIN 85 of starter relay
112 through a transistor switch 126 which is biased into
conductivity in response to a gate signal provided by mi-
croprocessor 124.

[0025] Remote operation is possible when ignition
switch 102 is placed in the "ignition position". This places
both of switches 106 and 108 in the ignition position,
supplying power to node 115 which is tied to the second
output of ignition switch 102. Remote operation is in-
voked by closing momentary contact remote switch 110,
the effect of which is to connect to ground node 113,
which is normally biased high by ESC 24 from a sensor
input 130. The closure of remote switch 110 is detected
by ESC 24 through sensor input 130. The closure of re-
mote switch 110 also grounds the ground side contact
for the sense coil of a remote start relay 138 and the
ground side contact for the sense coil of a remote switch
state detect relay 132. Assuming initially that engine 30
is running, the closure of remote switch 110 results in
engine 30 being shut down. Since switch 108 is in the
ignition position power flows from node 115 to the high
side contact for the sense coil for remote switch state
detect relay 132, and the relay closes, supplying power
from ignition switch 102 through remote switch state de-
tect relay 132 to the high side sense input of remote stop
relay 114.

[0026] Upon detection of closure of remote switch 110
ESC 24 determines if the conditions for remote stop are
present, e.g. (1) parking brake set, (2) Engine RPM signal
non-zero, etc. If all the conditions are met, ESC 24 will
provide a ground connection through transistor 132 (an
RD15 low side driver) to the low side contact for the sense
coil of remote stop relay 114, resulting in the relay open-
ing and the transfer of power through the remote stop
relay being interrupted. When remote stop relay 114
opens, three ignition relays 116, 118 and 120 are all in-
terrupted, with the result that power to all ignition powered
features of the vehicle are interrupted. Chassis ignition
relay 116 provides an ignition signal (Ign) via fuse 122 to
engine controller 20 and microprocessor 124. Engine
controller 20 in turn carries out a shut down of engine 30.
Power is also interrupted to transmission controller 16.
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[0027] Whenthe userreleasesremote switch110, DIN
19 on ESC 24 detects anincrease in voltage at node 113
indicating to ESC 24 that the remote switch has opened.
Remote switch state detect relay 132 is deenergized due
to loss of a connection to ground on the low side of the
switch state detect relay’s sense coil. Remote stop relay
114 remains energized (i.e. latched) because the high
side of the remote stop relay sense coil is tied to DIN 87
of the relay and ESC 24 continues to provide a ground
connection to the low side of the remote stop relay’s coil.
[0028] Remote startis explained with reference to Fig.
4. Again a user causes remote switch 110 to close and
holds the remote switch down. Engine 30 cranks for as
long as remote switch 110 is held closed. Upon closure
of remote switch 110 node 113 drops to ground, an event
which is detected by sensor 130 (DIN 19) of ESC 24. The
voltage drop causes remote switch state detect relay 132
to trip to a closed state, an operation which has no other
effect on circuit operation. In response to the fall in volt-
age ESC 24 determines if the conditions for remote start
are met. If the conditions are met, ESC 24 removes the
gate voltage from transistor 134 cutting off conduction
through the device. At this point the remote stop relay
114 deenergizes, reconnecting the high sides of the en-
ergization coils for the three ignition relays 116, 118 and
120, to power from multiple position ignition switch 102.
The low side contacts for the sense coils for all three of
the ignition relays 116, 118 and 120 are connected per-
manently to chassis ground so all three relays are auto-
matically reenergized. The signal Ign to engine controller
20 is thus restored and transistor 126 is energized to
connect the ground side of the energization coil of starter
relay 112 to ground. Ign also indicates to the engine con-
troller 20 that other ignition management functions are
to be implemented.

[0029] ESC 24 must carry out certain actions to enable
an engine restart in response to closure of remote switch
110. The response to the detected voltage drop on node
113 includes ESC 24 driving output 136 high. With output
136 high and node 113 low, a voltage difference appears
across the contacts of the sense coil for remote start relay
138 and the relay becomes energized. Provided the ve-
hicle hood is closed (thus closing a hood safety switch
142), power will be coupled through remote start relay
138 to the sense coil high side input (DIN 86) of starter
relay 112 from node 115 with the key switch of the mul-
tiple position ignition switch 102 in the ignition (Ign) po-
sition. With starter relay 112 energized, energy is coupled
through the starter relay from battery 21 to starter sole-
noid and motor 59 to initiate cranking.

[0030] High surge currents delivered to starter sole-
noid and motor 59 may cause a system voltage drop
which may result in ESC 24 resetting. If this occurs tran-
sistor 134 remains in a non-conductive state which is
desired. However, output 136 can fail. Accordingly, it is
desirable to provide a means of latching remote start re-
lay 138 in an energized state for cranking, since cranking
will cease if remote start relay 138 deenergizes in re-
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sponse to loss of the signal from output 136. See Figure
6. To effect latching of remote start relay 138 a diode 140
is provided oriented to conduct electricity from DIN 87
(the normally open contact) of remote start relay 138 to
the high side contact of the energization coil for the relay.
Once remote start relay 138 is energized, and for as long
as remote switch 110 is closed, the relay will remain
latched by way of a forward biased diode 140. This of
course requires the ignition switch 102 remain in the Ign
or St position. If Ignition switch 102 is moved to the OFF
position, it will of course deprive the output DIN 87 of
power and remote start relay 138 will be deengergized.
Release of remote switch 110 deprives the ground side
contact of the energization coil of the remote start relay
of a ground connection also resulting in deenergization
of the relay. See Figure 7.

[0031] Adiode 140is used instead of a wire connection
to provide a latch mechanism for remote start relay 138.
Were a wire used to connect the contacts of remote start
relay 138, anytime a high signal appeared on output 136
of ESC 24 the engine would crank. Since ESC 24 is sub-
ject to reprogramming and field maintenance the possi-
bility that the device could be reprogrammed or rewired
cannot be discounted. The engine crank inhibit low side
driver (sensor input 130) is a relatively low impedance
path to ground from node 113 when the transmission is
in neutral. It could function to pull down node 113 enough
to be detected as closed remote switch.

[0032] Referring to Figures 8-10 a second embodi-
ment of the invention incorporating an emergency pump
motor and solenoid 54 is described. The remote start/
stop circuit 100 of Figures 3-7 is unchanged except for
the addition of the emergency motor and associated con-
trol relays. As with the remote start operation, operation
of the emergency motor is to be invoked using remote
switch 110. An additional connection to ESC 24 is also
provided to allow ESC 24 a certain degree of control over
remote operation of emergency pump motor and sole-
noid 54 although the circuit provides for failsafe operation
of the emergency pump motor should ESC 24 fail.
[0033] Normallythe operation of emergency pump mo-
torand solenoid 54 isinhibited by ESC 24. This is effected
by ESC 24 energizing transistor 146 to provide a pump
inhibit signal (a ground contact) to the low side contact
of the energization coil of pump inhibit relay 46. The high
side contact of the energization coil of pump inhibit relay
46 is connected to node 115. As a result, pump inhibit
relay is energized and no activation signal can flow from
the relay to emergency pump and solenoid 54. See Fig-
ure 8.

[0034] Emergency pump operation following a remote
stop occurs when a user/operator keeps remote switch
110 depressed after a remote engine shut down. Remote
start relay 138 is not energized, so ignition voltage is
supplied from multiple position ignition switch 102 via
node 115 to the high side sense coil contact of pump
relay 36 energization coil and to the power input contact
of the pump relay, the two contacts being in common.
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See Figure 9. With the ground side contact of the ener-
gization coil of pump relay 36 at ground, the response of
pump relay 36 is to energize supplying power to DIN 30
(common terminal) of pump inhibit relay 54.

[0035] ESC 24 times the duration of closure of remote
switch 110 and when three seconds have expired deen-
ergizes transistor 146 depriving a connection to ground
for the ground side contact of the energization coil of
pump inhibit relay 46. Pump inhibit relay 46 deenergizes
connecting the common terminal of the relay to output
DIN 87A and thereby supplying an activation signal to
emergency pump motor and solenoid 54. See Figure
10. The deenergized pump inhibit relay 46 supplies igni-
tion voltage to the emergency pump motor solenoid re-
sulting in energization of the emergency pump motor.
Emergency pump motor and solenoid 54 operates as
long as remote switch 110is held closed. Opening remote
switch 110 causes pump relay 36 to deenergize, inter-
rupting the signal to the common terminal of pump inhibit
relay 46 which in turn deenergizes depriving emergency
pump motor and solenoid 54 of an activation signal. In
addition, when remote switch 110 is released the voltage
on node 113 increases, which is detected by ESC 24
which responds by energizing transistor 146 and thereby
energizing pump inhibit relay 46 until ESC 24 again de-
termines that the conditions for emergency pump motor
operation are met. Were there no pump inhibit relay 46,
any closure of remote switch 110 would cause emergen-
cy pump motor and solenoid 54 to briefly operate, which
has the potential of decreasing the life of the solenoid
and motor.

[0036] Operation of emergency pump motor and sole-
noid 54 can also occur after an unsuccessful engine
crank. ESC 24 maintains pump inhibit relay 46 in an en-
ergized state until the conditions for emergency pump
motor and solenoid 54 operation are met. Following a
crank attempt which fails, an operator releases remote
switch 110 to discontinue cranking. The operator then
depresses remote switch 110 and holds it closed to ini-
tiate operation of the emergency pump motor and sole-
noid 54. See Figure 9. ESC 24 will detect the closed
remote switch 110. Even though the engine is not run-
ning, ESC 24 does not initiate a crank operation (by sup-
plying the appropriate signals at output 136 and changing
the state of transistor 134) since the last command was
to crank the engine. ESC 24 is programmed instead to
engage emergency pump motor and solenoid 54 follow-
ing a failed cranking attempt, even if ESC 24 suffered a
reset due to low battery voltage during cranking. Three
seconds after remote switch 110 is closed ESC 24 deen-
ergizes transistor RD13 146. This in turn deenergizes
pump inhibit relay 46. Closure of remote switch 110 has
already supplied a ground connection to the ground side
contact of the energization coil of pump relay 36, resulting
in the pump relay becoming energized. Deenergized
pump inhibit relay 46 supplies ignition voltage from pump
relay 36 to emergency pump motor and solenoid 54 and
the emergency pump motor begins to operate until re-
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mote switch 110 is released. Opening of remote switch
110 causes pump relay 36 to deenergize, interrupting
ignition voltage to pump inhibit relay 46 and cutting off
power to emergency pump motor and solenoid 54. Pump
inhibit relay 46 remains energized by a reenergized RD
13 transistor 146 until the conditions for emergency pump
motor operation are again met.

[0037] Emergency pump motor and solenoid 54 oper-
ation are also available in case of a complete failure of
ESC 24. If ESC 24 fails, the pump inhibit signal from RD
13 transistor 146 also fails and the pump inhibit relay 46
deenergizes. If battery voltage is still available, ignition
voltage is still present on the high side contact and com-
mon contact for the energization coil of pump relay 36.
When remote switch 110 is depressed pump relay 36
energizes and couples ignition voltage through to the
common contact of now deenergized pump inhibit relay
46. Pump inhibit relay couples the ignition voltage
through to emergency pump motor and solenoid 54 which
is energized whenever, and for as long as, remote switch
110 is closed. No three-second delay occurs for pump
operation under conditions of failure of ESC 24.

[0038] Figures 11 and 12 are flow charts for program-
ming of ESC 24 to implement certain features of the
present invention for the embodiment not incorporating
and the alternative embodiment incorporating an emer-
gency pump motor, respectively. The programs imple-
ment logical testing for the conditions under which the
vehicle’s engine is stopped or started and the emergency
pump motor is run. When the conditions for an engine
stop are met ESC 24 provides the required signals for
invoking particular operations. For example, for a remote
engine stop, a 1 amp FET low side driver associated with
ESC output 136 is deactivated and remote stop relay 114
is activated and remains activated until either multiple
position ignition switch 102 is moved to OFF or an engine
crank sequence has begun. For a vehicle equipped with
an emergency pump motor the remote stop relay 114
remains activated until the ignition switch is turned to off,
or the remote switch 110 is held closed for a period ex-
ceeding a delay period, or an engine crank is requested.
Programming helps determine if the conditions for an en-
gine stop are met, which are: (1) the engine is running;
(2) the multiple position ignition switch is NOT in the OFF
position; (3) remote switch 110 is depressed; (4) the re-
mote switch 110 has just been depressed; (5) the park
brake is set; (6) the status of the engine speed message
signal is good; and (7) if a PTO interlock variable is set,
the PTO switch is on and has good status. Where the
vehicle is equipped with an emergency pump motor then
the last condition (no. 7) is simply that the status of the
engine speed signal is good. When the engine controller
determines that the engine has started it discontinues
cranking.

[0039] The engine can be remotely started under the
following conditions: (1) The engine is not running; (2)
the key is not in the OFF position; (3) the plunger switch
is depressed; (4) the plunger switch has just been de-
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pressed; (5) the park brake is set; and (6) if the PTO
interlock is set, then the PTO switch is on and has good
status. For a vehicle with an emergency pump motor con-
dition 6 is replaced with the condition that: the previous
sequence with the engine not running was an emergency
pump motor operation sequence or the previous se-
quence was an engine stop sequence using remote
switch 110.

[0040] Emergency pump motor inhibit relay 46 is acti-
vated when ignition switch 102 is not in the off position
and any one of the three following conditions is met: (1)
the accessory signal is ON and NEW, or (2) the engine
state is ON and NEW, or (3) the remote switch 110 has
just been released. Pump inhibit relay 46 is deactivated
when the ignition switch 102 is OFF or all of the following
conditions are met: (1) ignition switch 102 is not OFF; (2)
remote switch 110 is closed; (3) remote switch 110 has
been closed for longer that the programmed delay period
after stopping the engine to run the emergency pump
motor 59. Finally, if an emergency pump motor is present
it will also run if the multiple position ignition switch 102
is not in the OFF position, the remote switch 110 is de-
pressed, no other functions are currently running (engine
stop, cranking, etc.) and the conditions are such that no
other function will run.

[0041] Referring particularly to Figure 11, execution
of the program for a vehicle not having an emergency
pump motor begins with determination at step 200 of the
position of the ignition switch. If the ignition switch is not
in the OFF position the Key_State is true and execution
continues to step 202. If NO the variables Engine_Stop_
Relay_Cmd and Engine_Crank_Cmd are reset at step
222 and processing stops. At step 202 ESC 24 deter-
mines if remote switch 110 is depressed. If no, the
Engine_Crank_Cmd variable is reset at step 224 and
processing stops. If a yes resulted at step 202, execution
continues to step 204 where the value of the variable
"Tem_Rem_Start_Stop_Plunger"is checked. Ifthe value
is "NEW", i.e. the remote switch is newly depressed a
value of 1 is stored on a stack in memory, otherwise a
value of 0 is entered. A logical AND operation is then
implemented on the stack. Next, at step 206 it is deter-
mined in the remote stop start PTO interlock is set. If the
PTO interlock is set, step 208 is executed to determine
if the PTO engagement switch is on and a logical AND
operation is performed with 1 and the stack. Otherwise
the stack is "ANDed" with 0. At step 210, following step
208 or along the NO branch from step 206, it is deter-
mined if the Parking brake is engaged. If yes the stack
is ANDed with 1, otherwise with zero. Next, at step 212,
if the ignition signal (Ign) to engine controller is on an
"AND" operation is preformed on the stack with 1 if the
Engine_State has a good status. Otherwise the AND op-
eration on the stack uses a 0. Next, at step 214 the stack
is interrogated to see if it has the value 1. If NO the con-
ditions for remote start or stop have not been met and
processing is exited. If YES, the conditions for a remote
stop or start have been met and step 216 is executed to
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determine if the engine is running. If YES, the Engine_
Stop_Relay_Cmd is set and transistor RD15 134 is en-
ergized. If NO, the engine stop relay command is reset
and engine crank command is issued on output 136.
[0042] The required logic is more complex if an emer-
gency pump motor is provided. Referring to Figure 12 a
flow chart for a vehicle equipped with an emergency
pump motor is illustrated. Again processing begins with
a determination of the key state at step 230 (i.e. the key
is notin the OFF position). If the key is in the OFF position
(the NO branch), step 268 is executed to reset each of
four variables: (1) Engine_Crank_Cmd; (2) Engine_
Stop_Relay_Cmd; (3) EmergencyPump_Inhibit_Relay;
and (4) Start_Stop_Timer and the process is terminated.
Otherwise processing continues to step 232 which tests
to see if one of three conditions is met: (1) if the
Accessory_Signal is on or new (in this version the inven-
tion also works for ACC being on in the ignition switch
102); (2) the Engine state is on or new; or (3) the remote
switch is newly open. If yes, step 234 is executed to set
the emergency pump motor relay and to stop the remote
switch closed timer. Following the NO branch from step
232 or after step 234 it is determined if the remote switch
is closed. If NO, the routine is exited via step 270 with
reset of the engine crank command and the remote
switch closure timer. Otherwise step 238 is executed to
determine if the remote switch timer has expired. If yes,
the process is exited via step 272 with a reset of the
emergency pump motor inhibit relay and turning off the
timer. Otherwise, along the NO branch from step 238,
step 240 is executed to put a 1 on the stack if the remote
switch is newly closed. Next, at step 242, if the parameter
remote stop/start PTO interlock is set, an AND operation
is performed between the stack and 1, but only if the PTO
engagement switch is on and has a good status. Other-
wise an AND operation is performed between the stack
and 0. Next, at step 244, an AND operation between the
stack and 1 is done if the parking brake is set, but other-
wise with 0.

[0043] Next, at step 246 it is determined if the signal
Ignis high (as reported by the Engine Controller). If YES,
step 248 is executed to determine if the engine status is
bad and the remote switch is newly depressed. If YES,
step 250 provides that a remote shut down flag be set
and remote switch depression timer be started along with
a stop timer. Following either the NO branch from step
248 or after step 250, if engine status is bad an AND
operation between the stack and 0 is done, but otherwise
the AND operation is done against 1. Next, along the NO
branch rom step 246 or after step 252, the value of stack
is compared to 1. If it is not 1, processing ceases. Oth-
erwise, along the YES branch it is determined if the en-
gine state is true. If YES, the engine stop relay command
and remote shut down flags are set. The remote switch
closure timer is started and the engine stop timer is start-
ed and processing stops. Following the NO branch from
step 256, the remote switch timer is stopped and the
engine stop relay command is reset. Next, at step 262 it



15 EP 1 526 276 B1

is determined if the remote shut down flag is set. If YES,
the engine crank command is reset and the remote shut
down flag is reset. If NO, the remote shut down flag is
set, the remote switch timer is started and the remote
switch time. Processing then discontinues.

[0044] The present invention provides a simple, mul-
tifunction remote start/stop control system for a utility ve-
hicle that exhibits robustness. A single control may be
used to invoke not only starting and stopping, but also to
actuate an electric motor-driven pump in case of engine
failure.

Claims
1. Avehicle engine ignition control system, comprising:

a starter solenoid and motor (59);

engine control electronics (20);

an engine (30) coupled to the motor for starting
and to the engine control electronics for control
of its operation;

an ignition switch (102);

a remote switch (110) providing an electric con-
nection to ground when closed;

a remote start relay (138) for providing an acti-
vation signal on an output (87); and

a starter relay (112) coupled to respond to the
activation signal from the remote start relay for
providing activation energization to the starter
solenoid and motor;

characterized in that

the ignition switch (102) is a multiple position
ignition switch (102) having first and second out-
puts which assume energized states in re-
sponse to positioning of a key switch, the second
output being energized in response to position-
ing of the key switch in an ignition position (IGN)
or in a start position (ST);

the system further comprising a controller (24)
communicating with the engine control electron-
ics and coupled to the remote switch to be re-
sponsive to closure of the remote switch and
indication that the engine is not currently oper-
ating for providing a remote start energization
signal;

wherein the remote start relay (138) is coupled
to respond to the remote start energization sig-
nal occurring concurrently with closure of the re-
mote start switch for providing an activation sig-
nal on an output (87); and

the starter relay (112) is coupled to respond to
energization of the first output of the multiple po-
sition ignition switch or to the activation signal
from the remote start relay for providing activa-
tion energization to the starter solenoid and mo-
tor.
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2. A vehicle engine ignition control system as set forth
in claim 1, further comprising:

a vehicle electrical power source (21);

a chassis ignition relay (116) for coupling power
from the vehicle electrical power source to the
engine control electronics for maintaining oper-
ation of the engine;

a remote switch state detection relay (132) cou-
pled to the remote switch and to the second out-
put of the multiposition ignition switch and re-
sponsive to the concurrent occurrence of an en-
ergization signal on the second output of the
multiposition ignition switch and closure of the
remote switch to generate a remote stop ener-
gization signal;

the controller (24) being further responsive to
closure of the remote switch and

indication that the engine is operating for pro-
viding a ground connection through an input;
and

a remote stop relay (114) for coupling energiza-
tion from the multiple position ignition switch to
the chassis ignition relay connected to the re-
mote switch state detection relay to receive the
remote stop energization signal and further con-
nected to the input of the controller, the remote
stop relay being responsive to the remote stop
energization signal and grounding through the
controller input for interrupting energization of
the chassis ignition relay and thereby operation
of the engine.

A vehicle engine ignition control system as set forth
in claim 2, further comprising:

a diode (140) coupled to conduct the activation
signal from the output of remote start relay back
to a sense input of the remote start relay in back-
up to possible loss of the energization signal
from the controller.

A vehicle engine ignition control system as set forth
in claim 3, further comprising:

a safety switch (142) connected between the re-
mote start relay and a sense input of the starter
relay.

A vehicle engine ignition control system as set forth
in claim 3, further comprising:

a backup drive motor and solenoid (54) connect-
ed to the vehicle electrical power source;

a backup drive motor operation inhibit relay (46);
a backup drive motor relay (36) coupled to re-
ceive energization from a second output of the
remote start relay and coupled to the remote
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switch to be responsive to concurrent closure of
the remote switch and application of the ener-
gization signal from the remote start relay for
coupling energization signal from the remote
start relay to the backup drive motor operation
inhibit relay as an input; and

the controller further providing a connection to
ground on an inhibit input in response to the key
switch being in the ignition position and engine
cranking having been attempted and failed.

6. A vehicle engine ignition control system as claimed
in claim 5, further comprising:

the controller being programmed to provide a
delay in connecting the inhibit input to ground
following stop in engine operation.

7. A utility truck (1) with remote engine shut down and
start up, comprising:

a vehicle engine ignition control system accord-
ing to claim 1;

an electrical power source (21);

wherein the starter motor is mechanically cou-
pled to the engine and starter solenoid for con-
necting the starter motor to the electrical power
source;

the multiple position ignition switch (102) further
comprises an off position (OFF);

the remote switch (110) has a default open po-
sition and a closed position;

the electrical system controller is connected to
detect the movement of the remote switch to the
closed position, the electrical system controller
being responsive to detection of movement of
the remote switch concurrent with the engine
running for supplying a first ground connection
on a remote stop relay enable port and for de-
tection of movement of the remote switch con-
current with the engine not running for supplying
aremote startrelay energization signal on a start
signal port;

and

the remote start relay (138) is connected by an
input to respond to the remote start relay ener-
gization signal on the start signal port of the elec-
trical system controller for connecting the output
of the multiple position ignition switch by an out-
put to an input of the starter relay, the starter
relay being responsive energization of the out-
put of the multiple position ignition switch for pro-
viding an activation signal to the starter solenoid.

8. A utility truck with remote engine shut down and start
up as set forth in claim 7, further comprising:

a diode (140) for coupling the energization sup-
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plied to the starter relay by the remote start relay
back to a sense input of the remote start relay
for latching the remote start relay; and

the starter relay being connected to the remote
switch to remain active after latched for as long
as the remote switch is closed.

9. A utility truck with remote engine shut down and start
up as set forth in claim 7, further comprising:

an engine controller having an ignition input and
responsive to an enable signal on the ignition
input for allowing the engine to run;

anignition relay (116) for supplying an activation
signal on the ignition input;

aremote stop relay (114) having an energization
input and an enable input for supplying the ac-
tivation signal to the ignition relay; and

the electrical system controller being connected
to the enable input of the remote stop relay and
further responsive to closure of the remote
switch when the engine is running for supplying
an enabling signal to the enable input of the re-
mote stop relay.

10. A utility truck with remote engine shut down and start
up as set forth in claim 9, further comprising:

a remote switch state detection relay (132) cou-
pled to the remote switch and to the output of
the multiposition ignition switch and responsive
to the concurrent occurrence of an energization
signal on the output of the multiposition ignition
switch and closure of the remote switch to gen-
erate a remote stop energization signal for ap-
plication to a energization input of the remote
stop relay.

11. A utility truck with remote engine shut down and start
up as set forth in claim 10, further comprising:

a backup motor and solenoid (54) for energiza-
tion from the electrical power source;

the electrical system controller being responsive
to conditions indicating a failure of the engine to
resume operation after cranking initiated by the
remote switch for providing aninhibit disable sig-
nal;

a backup motor inhibit relay (46) connected to
the electrical system controller to receive the in-
hibit disable signal;

a backup motor energization relay (36) coupled
to the output from multiple position ignition
switch and to the remote switch to respond to
concurrent closure of the remote switch and an
energization signal on the output to apply a
backup motor activation signal to the backup
motor inhibit relay; and
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15.
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the backup motor inhibit relay being connected
between the backup motor energization relay
and the backup motor for coupling the backup
motor activation signal to the backup motor in
response to the inhibit disable signal.

A utility truck with remote engine shut down and start
up as set forth in claim 11, further comprising:

the inhibit disable signal being the absence of a
ground connection through port on the control-
ler.

A utility truck with remote engine shut down and start
up as set forth in claim 12, further comprising:

a hydraulic pump (60) coupled to be powered
by the engine and the back up motor; and
a hydraulic lift unit coupled to the hydraulic

pump.

A utility truck with remote engine shut down and start
up as set forth in claim 13, further comprising:

an aerial lift unit including a bucket (5) for an
occupant coupled to the hydraulic lift unit to be
raised and lowered.

A utility truck with remote engine shut down and start
up as set forth in claim 14, further comprising:

a pneumatic actuation system accessible from
the bucket for the remote switch.

Patentanspriiche

1.

Zindsteuersystem fir einen Fahrzeug-Verbren-
nungsmotor, aufweisend:

einen Startermagneten und -motor (59);

eine Verbrennungsmotor-Steuerelektronik (20);
einen Verbrennungsmotor (30), der mit dem
Startermotor und mit der Verbrennungsmotor-
Steuerelektronik verbunden ist, um seinen Be-
trieb zu steuern;

einen Zindschalter (102);

einen Funkschalter (110), der eine elektrische
Erdung bereitstellt, wenn er geschlossen ist;
ein Start-Funkrelais (138), das an einem Aus-
gang (87) ein Aktivierungssignal liefert; und
ein Starterrelais (112), das so geschaltet ist,
dass es auf das Aktivierungssignal vom Funk-
startrelais anspricht, um den Startermagneten
und motor mit Aktivierungsenergie zu versor-
gen;

dadurch gekennzeichnet, dass

der Zlindschalter (102) ein mehrfach verstellba-
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rer Zindschalter (102) mit ersten und zweiten
Ausgangen ist, die ansprechend auf eine Posi-
tionierung eines Schllisselschalters Erregungs-
zustdnde annehmen, wobei der zweite Ausgang
ansprechend auf die Positionierung des Schlls-
selschalters in einer Zundstellung (IGN) oder ei-
ner Startstellung (ST) erregt wird;

wobei das System ferner eine Steuereinrichtung
(24) aufweist, die mit der Verbrennungsmotor-
Steuerelektronik kommuniziert und mit dem
Funkschalter so verschaltetist, dass sie auf eine
geschlossene Stellung des Funkschalters und
eine Anzeige eines aktuellen Nichtbetriebs des
Verbrennungsmotors anspricht, um ein Start-
Erregungsfunksignal auszugeben;

wobei das Start-Funkrelais (138) so geschaltet
ist, dass es auf eine Gleichzeitigkeit des Start-
Erregungsfunksignals und einer geschlossenen
Stellung des Start-Funkschalters anspricht, um
an einem Ausgang (87) ein Aktivierungssignal
auszugeben; und

wobei das Starterrelais (138) so geschaltet ist,
dass es auf eine Erregung des ersten Ausgangs
des mehrfach verstellbaren Ziindschalters oder
auf das Aktivierungssignal vom Start-Funkrelais
anspricht, um dem Startermagneten und motor
Aktivierungsenergie zuzufiihren.

2. Zindsteuersystem fir einen Fahrzeug-Verbren-

nungsmotor nach Anspruch 1, ferner aufweisend:

eine Quelle (21) fiur elektrische Fahrzeuglei-
stung;

ein Rahmen-Zundrelais (116), um Leistung von
der Quelle fiir elektrische Fahrzeugleistung auf
die Verbrennungsmotor-Steuerelektronik zu
Ubertragen, um einen Betrieb des Verbren-
nungsmotors aufrechtzuerhalten;

ein Funkschalterzustands-Erfassungsrelais
(132), das mit dem Funkschalter und

dem zweiten Ausgang des mehrfach verstellba-
ren Zundschalters verschaltet ist und auf die
Gleichzeitigkeit eines Erregungssignals am
zweiten Ausgang des mehrfach verstellbaren
Zlindschalters und einer geschlossenen Stel-
lung des Funkschalters mit der Erzeugung eines
Stopp-Erregungsfunksignals anspricht;

wobei die Steuereinrichtung (24) ferner auf eine
geschlossene Stellung des Funkschalters und
auf eine Anzeige, dass der Verbrennungsmotor
lauft, mit einer Erdung Uber einen Eingang an-
spricht; und

ein Stopp-Funkrelais (114) zum Ubertragen der
Erregung vom mehrfach verstellbaren Zind-
schalter auf das Rahmen-Zindrelais, das mit
dem Funkschalterzustands-Erfassungsrelais
verbunden ist, um das Stopp-Erregungsfunksi-
gnal zu empfangen, und das aulRerdem mitdem
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Eingang der Steuereinrichtung verbunden ist,
wobei das Stopp-Funkrelais auf das Stopp-Er-
regungsfunksignal und eine Erdung Uber den
Eingang der Steuereinrichtung anspricht, um ei-
ne Erregung des Rahmenziindrelais und damit
einen Betrieb des Verbrennungsmotors zu un-
terbrechen.

3. Zindsteuersystem fir einen Verbrennungsmotor

nach Anspruch 2, ferner aufweisend:

eine Diode (140), die so geschaltet ist, dass sie
das Aktivierungssignal vom Ausgang des Start-
Funkrelais zu einem Sense-Eingang des Start-
Funkrelais zuriickleitet, um eine Sicherung ge-
gen einen moglichen Verlust des Erregungssi-
gnals von der Steuereinrichtung zu erhalten.

Zindsteuersystem fiir einen Verbrennungsmotor
nach Anspruch 3, ferner aufweisend:

einen Sicherheitsschalter (142), der zwischen
das Start-Funkrelais und einen Sense-Eingang
des Starterrelais geschaltet ist.

Zindsteuersystem fir einen Verbrennungsmotor
nach Anspruch 3, ferner aufweisend:

einen Sicherungsantriebsmotor und -magneten
(54), dermitder Quelle fiir elektrische Fahrzeug-
leistung verbunden ist;

ein Relais (46) zum Hemmen des Betriebs des
Sicherungsantriebsmotors;

ein Sicherungsantriebsmotor-Relais (36), das
so geschaltet ist, dass es eine Erregung von ei-
nem zweiten Ausgang des Start-Funkrelais
empfangt, und das mit dem Funkschalter ver-
schaltet ist, um auf die Gleichzeitigkeit einer ge-
schlossenen Stellung des Funkschalters und ei-
ner Anlegung des Erregungssignals vom Start-
Funkrelais dadurch anspricht, dass es ein Er-
regungssignal vom Start-Funkrelais auf das Re-
lais (46) zum Hemmen des Betriebs des Siche-
rungsantriebsmotors als Eingang tGibertragt; und
wobei die Steuereinrichtung ferner anspre-
chend darauf, dass der Schlisselschalter die
Zindstellung einnimmtund eine Andrehung des
Verbrennungsmotors versucht, aber nicht ge-
schafft wurde, an einem Hemmungseingang ei-
ne Erdung bereitstellt.

Zindsteuersystem fur einen Verbrennungsmotor
nach Anspruch 5, ferner aufweisend,

dass die Steuereinrichtung so programmiertist, dass
sie fUr eine Verzdgerung bei der Erdung des Hem-
mungseingangs im Anschluss an eine Unterbre-
chung eines Verbrennungsmotorbetriebs sorgt.
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7. Nutzfahrzeug (1), in dem ein Verbrennungsmotor

per Funk ausgeschaltet und gestartet wird, aufwei-
send:

ein Zindsteuersystem fir ein Fahrzeug nach
Anspruch 1;

eine Quelle fur elektrische Leistung (21);
wobei der Startermotor mechanisch mit dem
Verbrennungsmotor und einem Startermagne-
ten verbunden ist, um den Startermotor mit der
Quelle fiir elektrische Leistung zu verbinden;
wobei der mehrfach verstellbare Ziindschalter
(102) ferner eine Ausschaltstellung (AUS) auf-
weist;

wobei der Funkschalter (110) eine voreingestell-
te offene Stellung und eine geschlossene Stel-
lung aufweist;

wobei die Steuereinrichtung flr das elektrische
System so angeschlossen ist, dass sie die Be-
wegung des Funkschalters in die geschlossene
Stellung erfasst, wobei die Steuereinrichtung fir
das elektrische System auf die Gleichzeitigkeit
einer Erfassung der Bewegung des Funkschal-
ters und eines Laufens des Verbrennungsmo-
tors mit einer Erdung an einem Stopp-Funkre-
laisaktivierungsport anspricht, und auf die
Gleichzeitigkeit einer Erfassung der Bewegung
des Funkschalters und eines Stehens des Ver-
brennungsmotors mit der Lieferung eines Start-
Funkrelaiserregungssignals an einem Startsi-
gnalport anspricht; und

wobei das Startfunkrelais (138) durch einen Ein-
gang so angeschlossen ist, dass es auf das
Start-Funkrelaiserregungssignal am  Startsi-
gnalport der Steuereinrichtung flir das elektri-
sche Systems dadurch anspricht, dass es den
Ausgang des mehrfach verstellbaren Ziind-
schalters durch einen Ausgang mit einem Ein-
gang des Starterrelais verbindet, wobei das
Starterrelais auf eine Erregung des Ausgangs
des mehrfach verstellbaren Ziindschalters mit
der Lieferung eines Aktivierungssignals am
Startermagneten anspricht.

Nutzfahrzeug, in dem ein Verbrennungsmotor per
Funk ausgeschaltet und gestartet wird, nach An-
spruch 7, ferner aufweisend

eine Diode (140) zur Ricklbertragung der Erre-
gung, die dem Starterrelais von dem Start-Funkre-
lais geliefert wird, zu einem Sense-Eingang des
Start-Fernrelais, um das Start-Fernrelais zu sperren;
und

wobei das Starterrelais mit dem Funkschalter ver-
bunden ist, so dass es aktiv bleibt, nachdem es ge-
sperrtwurde, solange der Funkschalter geschlossen
ist.

Nutzfahrzeug, in dem ein Verbrennungsmotor per
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Funk ausgeschaltet und gestartet wird, nach An-
spruch 7, ferner aufweisend

eine Verbrennungsmotor-Steuereinrichtung mit ei-
nem Zindeingang, die auf ein Freigabesignal am
Zindeingang anspricht, um ein Laufen des Motors
zuzulassen;

ein Zindrelais (116), um ein Aktivierungssignal am
Zindeingang zu liefern;

ein Stopp-Funkrelais (114) mit einem Erregungsein-
gang und einem Freigabeeingang, um das Aktivie-
rungssignal an das Zindrelais zu liefern; und wobei
die Steuereinrichtung flir das elektrische System mit
dem Freigabeeingang des Stopp-Funkrelais ver-
bunden ist und ferner auf eine geschlossene Stel-
lung des Funkschalters bei laufendem Motor mit der
Lieferung eines Freigabesignals an den Freigabe-
eingang des Stopp-Funkrelais anspricht.

Nutzfahrzeug, in dem ein Verbrennungsmotor per
Funk ausgeschaltet und gestartet wird, nach An-
spruch 9, ferner aufweisend:

ein Funkschalterzustands-Erfassungsrelais
(132), das mit dem Funkschalter und mit dem
Ausgang des mehrfach verstellbaren Zind-
schalters verschaltet ist, und das auf die Gleich-
zeitigkeit eines Erregungssignals am Ausgang
des mehrfach verstellbaren Ziindschalters und
eine geschlossene Stellung des Funkschalters
mit der Erzeugung eines Stopp-Funkerregungs-
signals zum Anlegen an einen Erregungsein-
gang des Stopp-Funkrelais anspricht.

Nutzfahrzeug, in dem ein Verbrennungsmotor per
Funk ausgeschaltet und gestartet wird, nach An-
spruch 10, ferner aufweisend:

einen Sicherungsmotor und magneten (54), der
von der Quelle fir elektrische Leistung erregt
wird;

wobei die Steuereinrichtung fir das elektrische
System auf Bedingungen, die ein Misslingen ei-
ner Wiederaufnahme des Verbrennungsmotor-
betriebs nach einem vom Funkschalter initiier-
ten Andrehen anzeigen, mit der Ausgabe eines
Hemmungssperrsignals anspricht;

ein Sicherungsmotor-Hemmungsrelais (46),
das mit der Steuereinrichtung furr das elektrische
System verbunden ist, um das Hemmungs-
sperrsignal zu empfangen;

ein Sicherungsmotor-Erregungsrelais (36), das
mit dem Ausgang vom mehrfach verstellbaren
Zindschalter und mit dem Fernschalter ver-
schaltet ist, um auf die Gleichzeitigkeit einer ge-
schlossenen Stellung des Funkschalters und ei-
nes Erregungssignals am Ausgang durch Be-
aufschlagen des Sicherungsmotor-Hemmungs-
relais mit einem Sicherungsmotor-Aktivierungs-
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signal anzusprechen; und

wobei das Sicherungsmotor-Hemmungsrelais
zwischen das Sicherungsmotor-Erregungsre-
lais und den Sicherungsmotor geschaltet ist, um
das Sicherungsmotor-Aktivierungssignal an-
sprechend auf das Hemmungssperrsignal auf
den Sicherungsmotor zu Ubertragen.

Nutzfahrzeug, in dem ein Verbrennungsmotor per
Funk ausgeschaltet und gestartet wird, nach An-
spruch 11, ferner aufweisend,

dass es sich bei einem Hemmungssperrsignal um
das Fehlen einer Erdung Uber einen Port an der
Steuereinrichtung handelt.

Nutzfahrzeug, in dem ein Verbrennungsmotor per
Funk ausgeschaltet und gestartet wird, nach An-
spruch 12, ferner aufweisend:

eine hydraulische Pumpe (60), die so ange-
schlossenist, dass sie vom Verbrennungsmotor
und vom Sicherungsmotor angetrieben wird;
und

eine hydraulische Hebeeinheit, die mit der Hy-
draulikpumpe verbunden ist.

Nutzfahrzeug, in dem ein Verbrennungsmotor per
Funk ausgeschaltet und gestartet wird, nach An-
spruch 13, ferner aufweisend:

eine Hubeinheit, die einen Korb (5) fur einen In-
sassen aufweist, der mit der hydraulischen Hu-
beinheit derart verbunden ist, dass er angeho-
ben und abgesenkt werden kann.

Nutzfahrzeug, in dem ein Verbrennungsmotor per
Funk ausgeschaltet und gestartet wird, nach An-
spruch 14, ferner aufweisend:

ein pneumatisches Stellsystem flir den Funk-
schalter, das vom Korb aus zuganglich ist.

Revendications

1.

Systéme de commande de l'allumage d’un moteur
de véhicule comprenant :

un solénoide et moteur (59) de démarreur ;
une électronique (20) de commande de moteur ;
un moteur (30) couplé au moteur de démarreur,
pour le démarrage, et a I'électronique de com-
mande du moteur,

pour la commande de son fonctionnement ;

un interrupteur (102) d’allumage ;

un téléinterrupteur (110) ménageant une con-
nexion électrique a la terre lorsqu’il est fermé ;
un relais (138) de télédémarrage, pour fournir
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un signal d’activation sur une sortie (87) ; et

un relais (112) de démarreur couplé, de maniere
a réagir au signal d’activation provenant du re-
lais de télédémarrage, pour fournir une excita-

l'unité (24) de commande étant, en outre, sen-
sible a une fermeture du téléinterrupteur et a
l'indication que le moteur fonctionne, pour four-

14

nir une connexion a la terre par l'intermédiaire
d’'une entrée ; et

un relais (114) de téléarrét, pour appliquer de
I'excitation provenant de l'interrupteur d’alluma-

tion d’activation au solénoide et moteur de 5 ge a position multiple au relais d’allumage de
démarreur ; chassis relié au relais de télédétection de I'état
caractérisé en ce que d’un interrupteur,
l'interrupteur (102) d’allumage est un interrup- pour recevoir le signal d’excitation de téléarrét et
teur (102) d’allumage a position multiple ayant connecté, en outre, a I'entrée de l'unité de com-
des premiere et 10 mande, le relais de téléarrét étant sensible au
seconde sorties, qui prennent des états excités signal d’excitation de téléarrét et a la mise a la
en réaction a un positionnement d’un interrup- terre par I'entrée de I'unité de commande, pour
teur clé, la deuxiéme sortie étant excitée en interrompre I'excitation du relais d’allumage de
réaction a la mise de l'interrupteur clé dans une chassis et ainsi le fonctionnement du moteur.
position (IGN) d’allumage ou 15
dans une position (ST) de démarrage ; 3. Systéme de commande de I'allumage d’'un moteur
le systéeme comprenant, en outre, une unité (24) de véhicule suivant la revendication 2, comprenant
de commande communiquant avec I'électroni- en outre :
gue de commande du moteur et couplée au té-
Iéinterrupteur, pour étre sensible a une ferme- 20 une diode (140) montée pour conduire le signal
ture du téléinterrupteur et a l'indication que le d’activation de la sortie du relais de télédémar-
moteur ne fonctionne pas actuellement, pour rage en sens inverse vers une entrée de détec-
fournir un signal d’excitation de télédémarrage ; tion durelais de télédémarrage enréserve d'une
dans lequel le relais (138) de télédémarrage est perte possible du signal d’excitation provenant
couplé, 25 de l'unité de commande.
pour réagir au signal d’excitation de télédémar-
rage se produisant concurremment avec la fer- 4. Systéme de commande de I'allumage d’un moteur
meture du téléinterrupteur de démarrage, pour de véhicule suivant la revendication 3, comprenant
fournir un signal d’activation sur une sortie (87) ; en outre :
le relais (112) de démarreur est couplé, pour 30
réagir a I'excitation de la premiére sortie de I'in- un interrupteur (142) de sécurité monté entre le
terrupteur d’allumage a position multiple ou au relais de télédémarrage et une entrée de détec-
signal d’activation provenant du relais de télé- tion du relais de démarreur.
démarrage, pour fournir une excitation d’activa-
tion au solénoide et moteur de démarreur. 35 5, Systéme de commande de l'allumage d’'un moteur
de véhicule suivant la revendication 3, comprenant,
2. Systéme de commande de l'allumage d’'un moteur en outre :
de véhicule suivant la revendication 1, comprenant,
en outre : un moteur et solénoide (54) d’attaque de réser-
40 ve reliés a la source de courant électrique du
une source (21) de courant électrique du véhicule ;
véhicule ; un relais (46) d’inhibition du fonctionnement du
un relais (116) d’allumage de chassis, pour ap- moteur d’attaque de réserve ;
pliquer du courant de la source de courant élec- un relais (36) de moteur d’attaque de réserve
trique duvéhicule al'électronique de commande 45 monté pour recevoir de [Iexcitation d’une
du moteur, afin de maintenir le moteur en deuxieme sortie du relais de télédémarrage et
fonctionnement ; couplé au téléinterrupteur, pour étre sensible a
un relais (132) de télédétection de I'état d’un in- la fermeture concomitante du téléinterrupteur et
terrupteur couplé au téléinterrupteur et a la a l'application du signal d’excitation en prove-
deuxiéme sortie de linterrupteur d’allumage a 50 nance du relais de télédémarrage, pour fournir
position multiple et sensible a I'apparition simul- le signal d’excitation provenant du relais de té-
tanée d’'un signal d’excitation sur la deuxieme lédémarrage au relais d’inhibition du fonction-
sortie de linterrupteur d’allumage a position nement du moteur d’entrainement de réserve
multiple et a la fermeture du téléinterrupteur, en tant qu’entrée ; et
pour produire un signal d’excitation du téléarrét ; 55 'unité de commande fournissant, en outre, une

liaison a la terre sur une entrée d’inhibition, en
réaction au fait que l'interrupteur clé est dans la
position d’allumage et
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que 'on a essayé sans succes de lancer le mo-
teur.

6. Systéeme de commande de I'allumage d’'un moteur
de véhicule suivant la revendication 5, comprenant,
en outre :

le fait que I'unité de commande est programmeée
pour donner un retard a la connexion de I'entrée
d’inhibition a la terre a la suite de I'arrét du fonc-
tionnement du moteur.

7. Camion (1) utilitaire ayant un téléarrét et un télédé-
marrage du moteur, comprenant :

un systeme de commande de I'allumage du mo-
teur d’un véhicule suivant la revendication 1 ;
une source (21) de courant électrique ;

dans lequel le moteur de démarreur est couplé
mécaniquement au moteur et solénoide de dé-
marreur, pour relier le moteur de démarreur a la
source de courant électrique ;

linterrupteur (102) d’allumage a position multi-
ple comprenant en outre une position ouverte
(OFF);

le téléinterrupteur (112) a une position ouverte
de défaut et une position fermée ;

l'unité électrique de commande du systéme est
montée pour détecter le mouvement du téléin-
terrupteur allant vers la position fermée, I'unité
électrique de commande du systéme étant sen-
sible a la détection du mouvement du téléinter-
rupteur concurremment avec le fait que le mo-
teur tourne, pour fournir une premiére con-
nexion a la terre sur un acceés validant un relais
de téléarrét et pour la détection du mouvement
du téléinterrupteur concurremment avec le fait
que le moteur ne tourne pas pour fournir un si-
gnal d’excitation du relais de télédémarrage sur
un acces de signal de démarrage ; et

le relais (138) de télédémarrage estrelié parune
entrée pour réagir au signal d’excitation du relais
de télédémarrage sur I'acces de signal de dé-
marrage de 'unité électrique de commande du
systeme, pour relier la sortie de l'interrupteur
d’'allumage a position multiple par une sortie a
une entrée du relais de démarreur, le relais de
démarreur étant sensible a I'excitation de la sor-
tie du relais d’allumage a position multiple, pour
fournir un signal d’excitation au solénoide de dé-
marreur.

8. Camion utilitaire ayant un téléarrét et un télédémar-
rage du moteur suivant la revendication 7, compre-
nant, en outre :

une diode (140) pour renvoyer I'excitation four-
nie au relais de démarreur par le relais de télé-
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démarrage a une entrée de détection du relais
de télédémarrage pour verrouiller le relais de
télédémarrage ; et

le relais de démarreur étant relié au téléinter-
rupteur,

pour rester actif aprés avoir été verrouillé aussi
longtemps que le téléinterrupteur est fermé.

9. Camion utilitaire ayant un téléarrét et un télédémar-
rage du moteur suivant la revendication 7, compre-
nant, en outre :

une unité de commande du moteur, ayant une
entrée d’allumage et sensible a un signal de va-
lidation sur I'entrée d’allumage, pour permettre
au moteur de tourner ;

un relais (116) d’allumage, pour fournir un signal
d’activation sur I'entrée d’allumage ;

un relais (114) de téléarrét, ayant une entrée
d’excitation et une entrée de validation, pour
fournir le signal dactivation au relais
d’allumage ; et

le dispositif électrique de commande du syste-
me étant relié a I'entrée de validation du relais
de téléarrét et

étant sensible, en outre, a une fermeture du té-
léinterrupteur, lorsque le moteur tourne pour
fournir un signal de validation a I'entrée de va-
lidation du relais de téléarrét.

10. Camion utilitaire ayant un téléarrét et un télédémar-
rage du moteur suivant la revendication 9, compre-
nant, en outre :

un relais (132) de télédétection de I'état d’un in-
terrupteur couplé au téléinterrupteur et a la sor-
tie de l'interrupteur d’allumage a position multi-
ple et sensible a I'apparition simultanée d’un si-
gnal d’excitation sur la sortie de I'interrupteur
d’allumage a position multiple et a la fermeture
du téléinterrupteur, pour produire un signal d’ex-
citation du relais de téléarrét a appliquer a I'en-
trée d’excitation du relais de téléarrét.

11. Camion utilitaire ayant un téléarrét et un télédémar-
rage du moteur suivant la revendication 10, compre-
nant, en outre :

un moteur et solénoide (54) de réserve a exciter
par la source de courant électrique ;

lunité électrique de commande du systeme
étant sensible a des états indiquant une dé-
faillance du moteur a reprendre un fonctionne-
ment apres avoir fait un lancement initié par le
téléinterrupteur afin de fournir un signal d’inva-
lidation d’inhibition ;

un relais (46) d’inhibition du moteur de réserve,
relié a l'unité électrique de commande du sys-
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teme, pour recevoir le signal d’invalidation
d’inhibition ;

un relais (36) d’excitation du moteur de réserve,
couplé a la sortie de l'interrupteur d’allumage a
position multiple et au téléinterrupteur, pour réa-
gir a la fermeture concomitante du téléinterrup-
teur et a un signal d’excitation sur la sortie, pour
appliquer un signal d’activation du moteur de
réserve au relais d’inhibition du moteur de
réserve ; et

le relais d’inhibition du moteur de réserve étant
monté entre le relais d’excitation du moteur de
réserve et le moteur de réserve, pour appliquer
le signal d’activation du moteur de réserve au
moteur de réserve en réaction au signal d’inva-
lidation d’inhibition.

Camion utilitaire ayant un téléarrét et un télédémar-
rage du moteur suivant la revendication 11, compre-
nant, en outre :

le signal d’invalidation d’inhibition étant 'absen-
ce d’'une connexion a la terre par l'accés sur
l'unité de commande.

Camion utilitaire ayant un téléarrét et un télédémar-
rage du moteur suivant la revendication 12, compre-
nant, en outre :

une pompe (60) hydraulique montée pour étre
alimentée par le moteur et par le moteur de
réserve ; et

une unité hydraulique de levage couplée a la
pompe hydraulique.

Camion utilitaire ayant un téléarrét et un télédémar-
rage du moteur suivant la revendication 13, compre-
nant, en outre :

une unité aérienne de levage comprenant une
benne (5) pour un occupant couplé a l'unité hy-
draulique de levage pour la soulever et I'abais-
ser.

Camion utilitaire ayant un téléarrét et un télédémar-
rage du moteur suivant la revendication 14, compre-
nant, en outre :

un systeme pneumatique d’actionnement du té-
léinterrupteur accessible de la.benne.
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