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ENGINE PROTECTION SYSTEM

period of time While the vehicle is stationary or parked. For
example, the state of NeW York enacted the Environmental
Conservation LaW Which prohibits diesel trucks and buses
from idling for more than ?ve consecutive minutes (three
minutes in NeW York City) While the vehicle is stationary.
Similarly, many other states have environmental laWs prohib
iting motor vehicles from idling more than a speci?ed period
of time (i.e. time periods typically range from 3 to 20 min

This application is a continuation of Us. application Ser.
No. 11/585,403, ?led Oct. 23, 2006, Which is a continuation

in-part of Us. application Ser. No. 10/932,532, ?led Sep. 2,
2004, noW U.S. Pat. No. 7,184,878, Which in turn claims

priority to Us. Provisional Application No. 60/499,828, ?led
Sep. 3, 2003. This disclosure is related to control systems and
protocols for protecting, monitoring, and/or recording one or

utes). Current engine protection and monitoring systems do

more operating systems associated With internal combustion

not provide a mechanism for automatically implementing an

engines.

engine protocol When ?uid parameters are normal but engine
idle duration is beyond a speci?ed and/or predeterminable
BACKGROUND

The need to protect internal combustion engines from dam
aging or destructive operating conditions is essential for the
proper operation of the engines. Continued operation of an
engine under critical loW oil pressure or loW coolant condi
tions, for example, can lead to a catastrophic failure of the
engine. Fluid monitoring and protection systems are used on

parameter (i.e. fault condition).
In many of the aforementioned vehicles, electrical genera
tors, i.e. altemators, are driven by the vehicular engine for
both charging the vehicle battery and to supply electrical
energy to other accessories in and about the vehicle. In many

of such arrangements, the output of the electrical generator

decreases signi?cantly at relatively loW engine speeds and is
20

engines to discourage operation of the engine When the oper
ating conditions exceed and/ or are beloW acceptable limits. In

engine idling the engine is shut doWn, the vehicle accessories
Will be draWing electrical energy from the storage battery.
Accordingly, it can be appreciated that it is important to

the past, various systems of varying degrees of sophistication
have been developed to monitor critical ?uid conditions in the
engine, and/or other parameters, in order to implement an

25

engine protection protocol. The folloWing patents are incor
regard to engine protection and monitoring systems: U.S. Pat.
In perhaps the simplest prior art monitoring system, an
analog gauge signals the advent of an unacceptable engine
condition, for example, the loW oil pressure light. Analog or
digital gauges provide continuous readings of, for example,
?uid levels and temperatures, but require constant monitoring

maintain enough energy in the storage battery so as to be

assured that the storage battery Will have the required energy
level When demand is placed thereon, for example, at engine
start-up.

porated herein by reference as background information With
No. 5,070,832 to Hapka, et al.; U.S. Pat. No. 4,429,670 to
Ulanet; U.S. Pat. No. 4,488,521 to Miller, et al.

non-existent When the engine is shut doWn. With reference to
the fault condition described above, Wherein after excessive

The invention as herein disclosed and described is directed
30

to a system and protocol for monitoring engine parameters or

conditions, controlling engine and accessory functions, and/
or recording of certain fault variables. Additionally, the inven
tion monitors and/or controls idle duration and/or electrical
condition of the storage battery, as Well as other related and
35

by the driver. Additionally, these systems do not provide a
doWnload mechanism for retrieving and/or recording infor

attendant problems.
SUMMARY

mation regarding the type of engine problem, the total engine
hours of operation (run time) at the time of shutdoWn or
duration of time betWeen engine problems, etc. Furthermore,

According to one aspect of the invention, a method is

existing systems typically rely on the driver to instinctively

provided for controlling an internal combustion engine hav
ing an electronic control module With engine control routines.

recogniZe the problem and take corrective or protective mea

The method includes monitoring at least one engine param

40

eter during operation of the engine; determining Whether a

sures.

Aftermarket retro?t systems have been available that elec

tronically monitor certain engine operating parameters. Typi
cally, these systems Work in conjunction With original factory

fault condition exists as to the at least one parameter; initiat
45

installed engine systems. As such, the aftermarket systems

doWn sequence, an audible alarm, and/ or a visual alarm.

are affected by or affect the existing factory systems, Which
can result in voiding the Warranty on such OEM systems.
Additionally, many of the retro?t systems can and are circum

According to another and/or alternative aspect of the inven
50

vented by component failures, Wire disconnects, and/or

operator manipulation.

?uid parameters Which are associated With engine abnormali
ties. HoWever, ?uid temperature, level, and/ or pressure fault
conditions are not the only parameters in Which an engine
protocol may be desirable or necessary. For example, a fault
condition may exist Where the ?uid and engine parameters are
functioning normally but the engine has idled for an excessive

engine idling of a stationary vehicle. The system can also
55

have taken measures to pass laWs in Which diesel trucks and
buses are prohibited from idling for more than a speci?ed

include a mechanism for determining Whether a fault condi
tion exists as to one or more of the ?uid parameters by com

60

period of time. Excessive engine idling is bad for the envi
ronment because it increases airpollution, noise, and fuel use.
It also increases the expense for ?eet operators and consumers
and contributes to an unpleasant atmosphere. Some states

tion, an engine protection system is provided for an internal
combustion engine associated With a vehicle. The system
comprises an electronic engine control module, a mechanism
for monitoring the magnitude of a number of engine ?uid
parameters, and/ or a mechanism for monitoring duration of

Typical fault conditions or parameters include, but are not

limited to, high ?uid temperatures, loW ?uid levels, and loW
oil pressures. Existing systems and methods monitor these

ing a fail safe mode When the at least one parameter is in the
fault condition. The fail safe mode can include an engine shut

65

paring the magnitude of one each of the number of ?uid
parameters to a number of limit values corresponding to the
one each of the ?uid parameters. Determining Whether a fault
condition exists as to the engine idling includes comparing
the duration of the engine idling to a predeterminable number
limit value. The engine protection system can include visual
and/or audible signals on a panel monitor and/or an engine
disabling mechanism. The system can also include an elec
tronic control module that can have a microprocessor for

recording and/ or retrieving the fault condition data. The sys
tem can also include a mechanism for monitoring the magni

US 7,542,843 B2
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tude of battery voltage and/ or for determining Whether a fault

vehicle manufacturer into a vehicle as an OEM component.

condition exists as to the battery voltage by comparing the

Each circuit, to be described hereinafter, is designed as a

magnitude of the battery voltage to a number limit value or
other reference. The system further can include a latching

closed loop type circuit Which can be independent from the
other circuits; hoWever, this is not required.

relay With circuit interrupter operative When the battery volt
age is in the fault condition for maintaining a minimum bat

Referring noW in greater detail to the draWings, Wherein the
shoWings are for the purpose of illustrating preferred embodi

tery voltage.

ments of the invention only, and not for the purpose of limit

An apparatus and method are provided for preserving bat
tery poWer for engine start-up of an internal combustion

With a memory feature, an engine idle limiter, and a battery

ing the same, an engine protection system can be equipped

control module With engine control routines. The control
module can be used to monitor the battery voltage, determine

supervisor monitor With latching relay Will be described.
Referring to FIGS. 1 and 2, the engine protection system can
be an engine monitoring device that monitors, for example,

Whether a fault condition exists as to the battery voltage, and

the engine coolant level, engine temperature, transmission

initiate an audible alarm and/ or a visual alarm When the

?uid temperature, and the engine oil pressure. It is to be
appreciated that other or additional parameters can be moni
tored, as described beloW. The system, When not an OEM

engine. The apparatus and method can include an electronic

battery voltage is in the fault condition.
An apparatus and method are provided for reducing emis

component, is redundant to existing engine systems and does

sions and/ or fuel consumption of an internal combustion
engine. The apparatus and method can include an electronic
control module. The control module can be used to monitor at

least one engine parameter during operation of the engine

not affect and is not affected by the existing OEM systems. As
20

ponents or circuitry.
Referring to FIG. 1, Wherein the various components are
represented by Way of a schematic diagram. The components

and/ or determine Whether a fault condition exists as to the at
least one parameter. The at least one parameter can include

engine idle duration Wherein a timer is actuated When the

vehicle is stationary and/ or the engine is running.

of the EPS 8 can comprise an electronic control module
25

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other and advantages Will in part be
obvious and in part pointed out in the folloWing description
taken together With the accompanying draWings in Which:

(ECM) 10, a latching relay 12, an enunciator panel and Wam

ing light display 14, engine shutdoWn connection 16, a battery
or poWer supply 17, and a plurality of sensors and connec
tions. As best shoWn in FIG. 2, the sensors and connections
can include, but are not limited to the folloWing: headlight
30

FIG. 1 is a schematic and diagrammatic illustration of the

invention employed in one embodiment of the invention;
FIG. 2 is a schematic Wiring diagram of another embodi
ment of the invention;
FIG. 3 is a ?owchart of the engine protection protocol as
executed by the engine protection system according to one
embodiment of the present invention.

such, the system can be designed so as to not feed back to
OEM components nor cause problems to existing OEM com

monitor 18, oil level/pressure sensor 20, speed pulse input 22,
dome light connection 24, box light connections 26, 28,
engine temperature sensor 30, headlight connection 31,
poWer supply connection 32, coolant level/temperature sen

35

sor 34, auxiliary or interior temperature sensor 36, transmis
sion ?uid level/temperature sensor 38, and a vehicle ground
40. The EPS 8 can also include an engine idle limiter and a
battery supervisor monitor to be described in more detail

FIG. 4 is a schematic and diagrammatic illustration of still

hereinafter. The EPS 8 comprises all the associated Wiring

another embodiment of the invention;
FIG. 5 is a schematic and diagrammatic illustration of yet
another embodiment of the invention;

harnesses to connect tWo or more of these components
40

together.
The ECM 10 can contain a memory function and timer
Which can record information each time the system detects a

FIG. 6 is a schematic and diagrammatic illustration of still

yet another embodiment of the invention; and,

fault condition and each time the system has shut doWn the

FIG. 7 is a schematic and diagrammatic illustration of still
yet a further embodiment of the disclosure.

engine through any one of the designated monitoring devices.
45

the designated parameters is in a fault condition. The ECM 10
provides data that is retrievable and can be associated With
each of the circuits, as Well as record, for example, the total

DETAILED DESCRIPTION

An engine protection system (EPS) provides for an engine
monitoring device that can monitor ?uid parameters such as,
but not limited to, the engine coolant level, fuel level, trans

An engine shutdoWn sequence can be initiated When one of

engine hours of operation (run time) at the time of shutdoWn,
50

and the device or devices that are in a fault condition, etc. The
run time calculation utiliZes the timer information Which

mission ?uid, brake ?uid, and/ or engine oil, the temperature

accumulates the elapsed time that the engine is running. The

of one or more of these ?uids, and/or the pressure of one or

memory function of the ECM 10 retains the run time and adds
to it every time the engine is started. Each ECM 10 can

more of these ?uids. The engine can be an internal combus

tion engine running on gasoline, diesel fuel, propane, natural

55

gas, etc. It is to be appreciated that the EPS can optionally
monitor other and/or additional ?uid and non-?uid param

eters such as, but not limited to, engine idle duration, battery

voltage, storage compartment temperature, tire pressure,
brake pad Wear, Wiper ?uid levels, and/or other or additional
parameters. The parameters exhibit fault conditions When the
operative conditions, for at least a predeterminable period,

60

are provided for monitoring oil level/pressure, engine tem
perature, and transmission ?uid level/temperature, respec
tively. SWitches 42, 44, 46 are integrated by Way of connec

exceed predetermined limits. The system can include a stand
alone independent unit Which does not connect to or use any

of the original equipment manufacturers (OEM) components
or circuitry. As can be appreciated, the system can be

designed alternatively to be partially or fully integrated by a

include a unique serial number that is displayed and recorded
With the retrievable data, thereby assigning the data to a
speci?c ECM 10 and its associated vehicle.
Referring again to FIG. 2, Wherein an exemplary embodi
ment of a Wiring diagram and connections for the aforemen
tioned components is therein displayed. Sensors 20, 30, 38

65

tions 50, 52, 54 to the associated sensors 20, 30, 38 and the
ECM 10. The coolant level/temperature sensor 34 is provided
having a sWitch 56 and an electrical connection 58 to the
ECM 10. The coolant level/temperature sensor 34 can include

US 7,542,843 B2
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a ‘splash ?lter’ to minimize false signals. It is to be appreci

that the panel can include an LCD display. If the fault is

ated that the auxiliary sensor 36 can be connected to the ECM

corrected Within the predetermined time frame (i.e. 30-sec

10 by Way of electrical connection 60 for monitoring the
temperature of the interior box, i.e. cargo area, or alternatively

onds), the system Will automatically reset. If one or more of
the identi?ed faults are not corrected, after the 30-second

can be used to monitor another parameter.

noti?cation, the engine can be shut doWn, the alarm Will stop,
and/or the panel lights Will change to a blink mode. Automati

The control module 10 is supplied With constant poWer by
Way of connections 32, 33, 35 to the vehicle battery 17. The
connection 33 is routed through the latching relay 12. In this
manner, even When the ignition is turned off, the ECM 10 still

cally shutting the engine doWn reduces the possibility of
critical engine damage. After the system shuts doWn an
engine, the lights on the display monitor are sWitched to blink
mode Which informs the operator that the EPS has shut the

has poWer for monitoring the voltage of the battery 17,
through battery monitor 37, and triggering electrical shut

engine doWn. The panel monitor Will remain in this mode

doWn When the battery voltage falls beloW a speci?ed limit.
The latching relay 12 can also include connections 25, 27, 29

until the system is reset. It is to be appreciated that the enun
ciator panel 14 can be mounted to the vehicle dashboard.
The EPS 8 can also include a bypass component Wherein
the alarm system functions as described above but the engine
shutdoWn feature can be suspended or bypassed. For
example, a bypass protocol for the EPS alloWs an operator to

to the dome lights 24, the box lights 26, 28, and headlights 31,
respectively. Fuses 45, 47, 49 are integrated With connections
25, 27, 29. The fuses 45, 47, 49 provide circuit protection
When the current therein becomes excessive.
The EPS 8 can be initiated When an ignition sWitch 80 is
activated to the “on” position. The EPS 8 can perform a

self-test each time the system is initiated. The self-test typi
cally takes a feW seconds. The self-test examines each of the
circuits to con?rm that continuity is present and the system is
functioning. After the EPS self-test, a loW oil pressure audio
alarm and Warning light 82 can remain on until the engine is
started. If the engine is not started Within a predetermined
period of time, the system Will be in a shut doWn mode and

reset the engine protection system by shifting into neutral and
restarting the engine (key off and then to start). This altema
20

tation. To prevent costly engine damage, such emergency
25

Will require cycling of the ignition sWitch 80 to reset. Cycling
the ignition sWitch 80 involves turning the sWitch (key) to the
off position and then to the on position. Once the engine
starts, the oil pressure rises Which cancels the audio alarm and
Warning light 82. If the oil pressure fails to rise, the audio
alarm and Warning light 82 Will remain on and the ECM 10
Will shut doWn the engine after the predetermined period of
time has elapsed. Similar results occur from either high cool

30

ant temperature and/ or loW coolant level. A coolant alarm 84
can also have a time period delay in order to account for

35

momentary loW coolant level at start up thereby eliminating
false alarms.
In operation, the engine protective system can function to
detect any variance from the predetermined safe parameter

(speedometer) pulse signal received through the speed input
or sensor 22. Monitoring of the vehicle’s movements can also

include a transmission gear detector (i.e. “Park”) or vehicle
occupancy detector (not shoWn). The ECM 10 can activate a

timer mechanism each time the vehicle becomes stationary.
Stationary can be de?ned When there is no speed pulse signal
40

being received through the speed pulse input 22. The micro
processor of the ECM 10 can be programmed With a speci?ed

idle limit duration, for example, to a 5, l0, 15, etc. minute
duration. When a vehicle remains idling and stationary for a

sWitch to thereby effect closing of an alarm relay sWitch in the
ECM 10 to thereby activate the associated visual and audible

sures, temperatures and coolant level. To prevent engine dam
age due to continued operation under alarm inducing condi
tions, the control module 10 Will function to open the shut
doWn circuit connector 16, breaking current How to the

engine operation can be programmed for a limited time
period. This alternative procedure can be implemented into
the system and provides for another predeterminable interval
prior to engine shutdoWn. In yet another alternative mode of
operation, the time controlled engine shut doWn feature can
be deactivated altogether Wherein the audible and visual
Warnings are relied upon by the operator for taking appropri
ate action to protect the engine.
Referring again to FIG. 2, included Within the ECM 10 is
the engine idle limiter (EIL) feature. The ECM 10 can moni
tor the vehicle movements or lack thereof, through a speed

limits of operation as it relates to pressures, temperatures, or
levels Which Would result in opening of the associated sensor

alarms. Such predetermined safe parameter limits obviously
include both minimums and maximums of, for example, pres

tive provides additional time for the operator to remove the
vehicle from tra?ic and/or place the vehicle in a safer orien

period longer than the pre-programmed time, the ECM 10
45

microprocessor Will send a signal to the shutdoWn connection
16 Which Will start the shut doWn sequence of the engine, for
example, 30 seconds prior to actual engine shut doWn, as
discussed above. In this condition, typically the other ?uid

50

conditions and the fault parameter identi?ed includes an

fault parameters 20, 30, 34, 38 are operating under normal

engine’s system, including current How to a solenoid of a fuel

excessive period (longer than a predeterminable period) of

valve, When the interrupted current How is of a predetermined

time for engine idle. The EIL continuously monitors the dura

duration. Such shut-doWn circuit breakers are Well knoWn in
the arts and the speci?c type relied on forms no part of this
invention; for instance, a simple time delay relay means or a

tion of engine idle and can detect movement of the vehicle.
Each time the vehicle moves, the EIL resets the timer to Zero.
55

vehicle is again becomes stationary With the engine running.

thermocouple means may comprise such shut-doWn circuit

The EIL can have an initial start-up override or exemption

connector 16.

In particular, if one of the circuits described above operates
outside of the predetermined design parameter, an associated
audible and/ or visual alarm is activated at the enunciator

panel 14. The visual alarm can include a Warning display
check engine light and the fault circuit light or icon illumi
nates on the EPS display monitor 14 for a predetermined
period of time. As shoWn in FIG. 2, the enunciator panel 14
includes an LED display. The icons are shoWn by Way of
example. Other, and more, icons can be integrated into panel
14 depending on system requirements. It is to be appreciated

After resetting, the timer can accumulate time When the

60

option Wherein the timer does not accumulate time until the
vehicle has moved after initial start-up. Alternatively, the
initial start-up override can have a time delay Which is pro
grammable and predeterminable Wherein the timer Will not
accumulate time until after the time delay has been reached

(i.e. 10 minutes). After the time delay period has been
reached, the ECM Will begin tracking idle duration and ini
65

tiate EIL as described above. It is to be appreciated that the

initial start-up feature (override) is particularly advantageous
in cold Weather. This feature alloWs an operator to Wait until

US 7,542,843 B2
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a vehicle is fully Warmed and ready for operation, i.e. Win

electrically connected. Once the main battery 17 reaches a
predetermined voltage or beloW, an audible alarm sounds and
a battery Warning light 86 may illuminate on the enunciator
panel 14 for a period of approximately one minute, or any

doWs defogged. Initial start-up can be de?ned as the ?rst start

of the day and/or Whenever the vehicle has been re-started

after a predeterminable period of shut doWn, i.e. ignition

other predeterminable time period. If the voltage goes higher

sWitch off for more than 60 minutes. The idle limit function is
not enabled until the EIL senses a speed signal from speed

than the predetermined voltage Within the one-minute time
frame, the alarm and Warning light 86 Will shut off. If the
engine is turned off and the voltage remains equal to or loWer
than the preset voltage, the ECM 10 Will unlatch the relay
alloWing the poWer circuits 25, 27, 29 to be interrupted to the
accessory items 24, 26, 28, 31. At that same time, the alarm
Will stop and the Warning light 86 Will change to a blink mode
advising the driver that the system has been activated, relay
unlatched, and the accessories turned off. At the point the
relay 12 is unlatched, the main battery 17 retains adequate

pulse input 22 Which indicates that the vehicle has moved.
Following the initial start-up, the idle limit function can Work
all the time unless and until the key is turned off and the
vehicle is left idle for more than 60 minutes, for example.
Another override or exemption feature can include a dis

abler to the idle limiter during periods of loW or high ambient
temperatures. LoW ambient temperatures can be problematic
for diesel fuel engines because of the “gelling” of diesel fuel
at loW temperatures. It is desirable to keep an engine running
and the fuel Warm during periods of loW ambient temperature.
Most of the Environmental Conservation LaWs provide for
exemptions to idle limits When the ambient temperature is

voltage to restart the vehicle, thus eliminating the need for a
vehicle jump start caused by loW battery voltage from the use
of accessory items 24, 26, 28, 31 While the vehicle’s engine is
not running. In one embodiment, the latch relay 12 circuit

beloW a speci?ed temperature. A thermistor, (not illustrated)
can be provided Which senses ambient temperature and reads
it as a resistance. The EIL can incorporate the resistance and

20

requires approximately 8 milliamps of voltage to retain the
latch relay in the locked position and requires approximately
25 milliseconds of poWer to trip the relay in either direction.
Referring noW to FIG. 3, Wherein a How diagram is

When the reading is beloW a certain value, for example, 32
degrees Fahrenheit, the idle limit function Will be disabled.
When the temperature rises above 32 degrees, the idle limit
Will again be enabled. The ambient temperature limit can be
a variable setting and predeterminable.
The identi?ed fault parameters, i.e. threshold limit values,
are predeterminable and programmable into the ECM 10. It is
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to be appreciated that differing operating parameters and/or
different engine speci?cations may determine the fault
parameters to be programmed. Furthermore, the ECM

30

depicted shoWing the method of operation for the EPS. The
steps in operating the EPS are displayed in the How chart of
FIG. 3, and the method generally folloWs the steps identi?ed
in the How chart as described. An operator turns the ignition
sWitch to the on position and starts the vehicle engine. At
engine start up, the EPS is initiated and the ECM is activated
to measure circuit parameters. The ECM can suspend or delay
EIL initiation if an exemption condition exists as described

above. A self-test is conducted to verify continuity of all

includes a memory function Which records each incident or

episode in Which the system has shut doWn the engine through

circuits. If continuity is not veri?ed, the system can initiate an

any or all of the designated monitoring devices, such as the

engine shut doWn sequence. If continuity is veri?ed, the
operator Will begin vehicle operation. The EPS monitors
vehicle parameters during operation. If any of the parameters

EIL. The data recorded can then be doWnloaded With the use
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of, for example, a personal data assistant (PDA), computer or
similar device, through an associated serial port, for example,

move outside of predetermined limits and into a fault mode,
the system can initiate the engine shut doWn sequence. The

SAERS 232 serial port. The information can also be uploaded
to a computer or the information can be compiled in conjunc

tion With a Global Positioning System (GPS) unit and
uploaded in real time. One example of a compatible PDA is
the Palm OSTM. Information programmed and recorded into

shut doWn sequence can include an audible alarm and illumi
40

the PDA can be in a fault code format. The coded format Will

detail each of the circuits and can record the total engine hours

nation of a fault circuit light. The audible alarm and fault
circuit light continues for a preset time. If the fault is cor
rected, the alarms are shut doWn and the system continues
monitoring the vehicle parameters. If the fault has not been
corrected, an engine shutdoWn sequence is then initiated. The

engine protection system then records the associated fault

of operation (run time) at the time of each fault condition and
engine shut doWn. The coded data that is recorded Will be
converted into a text content When read by the program con

parameter and engine run time. The lights on the enunciator
panel can then be sWitched to blink mode, signifying that the

tained in the PDA, computer, etc. The coded information,
engine hours, and any text verbiage, is retained inde?nitely or

engine protection system shut doWn the engine. The battery
supervisor monitor monitors the battery voltage. If the volt

for a set period of time. Additionally, each ECM can include
a unique serial number that can also be displayed With the
recorded information and can be included in the printed data
to identify the data With the associated vehicle.
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for a preset period of time. If the voltage fault has not been
corrected, the ECM can determine if the engine is running. If

Referring again to FIG. 2, the battery supervisor monitor
37 and the latching relay 12 can be integrated With the ECM

the engine has been turned off, the ECM unlatches the relay
55

10. The battery monitor 37 continually monitors the voltage
of the main battery 17. As can be appreciated from the Wiring
diagram in FIG. 2, if the engine is shut doWn and the battery
60

include a fail-safe or override circuit, through the use of the

oil pressure sWitch circuit 42, 50, Which does not alloW the
ECM 10 to disconnect the accessories 24, 26, 28, 31 until the
vehicle’s engine is turned off. The battery monitor 37 is

connected by Way of connection 33 to the latching relay 12,
and to Which all ofthe accessory items (i.e. 24, 26, 28, 31) are

interrupting poWer to the accessory items. The audible alarm
can be stopped and the lights sWitched to blink mode on the

enunciator panel. At the point of interrupting poWer to the
accessory items, the battery retains adequate voltage to start

voltage drops beloW the speci?ed limit, the latching relay 12
can shut off poWer to, for example, the box lights 26, 28, the
dome lights 24, and the headlights 31. The ECM 10 can

age falls beloW a preset level, an audible alarm and battery

Warning light illuminates. The system continues the alarms

the vehicle. If the engine is running, the ECM can discontinue
the audible alarm and change the fault light illumination to
blink mode, but Will not interrupt poWer to the electrical
accessories. As long as the parameters do not result in fault
mode, the ECM continues to monitor the parameters until the

operator has ?nished the trip. Once the trip is ?nished, the
65

operator Will turn the ignition off and exit the vehicle. It is to

be appreciated that the battery supervisor monitor continually
monitors the battery voltage.
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Referring to FIG. 4, wherein another embodiment of a

function to open a shut-doWn circuit connector 216, breaking
current How to the engine’ s system, including current How to
a solenoid of a fuel valve 290, When the interrupted current
How is of a predetermined duration. Such shut-doWn circuit
breakers are Well knoWn in the arts and the speci?c type relied
on forms no part of this invention; for instance, a simple time
delay relay means or a thermocouple means may comprise
such shut-doWn circuit connector 216.
Referring noW to FIG. 6, Wherein another embodiment of a

Wiring diagram for an engine protection system 108 is therein
displayed. Sensors 120, 130, 138, 139 are provided for moni
toring oil level/pressure, coolant temperature, coolant level,
and transmission temperature, respectively. The sensors 120,

130, 138, 139 are integrated by Way ofconnections 150, 152,
154, 156 to an ECM 110. It is to be appreciated that other
auxiliary sensors, as described above, can be connected to the
ECM 110. The ECM 110 can also include a vehicle ground
140.

Wiring diagram for an idle limiter 322 and battery supervisor

The control module 110 is supplied With constant poWer by
Way of connection 132 to the vehicle battery 117. The battery
can be grounded by Way of connection 133. In this manner,
even When the ignition is turned off, the ECM 110 still has

monitor 337 is therein displayed integrated With an ECM 31 0.
The ECM 310 can monitor the vehicle movements or lack

thereof, through a transmission gear detector sWitch (i.e.
“Park/Neutral”) 311 or vehicle occupancy detector (not

poWer for monitoring electrical systems and triggering

shoWn). The ECM 310 can activate a timer mechanism each

alarms When any one of the systems is left on When the engine
is turned off. For example, the electrical systems can include

time the vehicle becomes stationary. Stationary can be

a headlight monitor 124, door ajar monitor 126, or other

tral. The microprocessor of the ECM 310 can be programmed
With a speci?ed idle limit duration, for example, to a 5, l0, 15,

de?ned When the gear detector sWitch 311 is in park or neu

optional input sWitch.
The EPS 108 can be initiated When an ignition sWitch 180
is activated to the “on” position. The EPS 108 can perform a
self-test each time the system is initiated as described above.

20

ECM 310 microprocessor Will send a signal to the shutdoWn
connection 3 16 Which Will start the shut doWn sequence of the

In operation, the engine protective system 108 can function to
detect any variance from the predetermined safe parameter
limits of operation as it relates to pressures, temperatures, or
levels Which Would result in opening of the associated sensor

engine, for example, 30 seconds prior to actual engine shut
25

sWitch to thereby effect closing of an alarm relay sWitch in the
ECM 110 to thereby activate the associated visual and audible

alarms. To prevent engine damage due to continued operation
under alarm inducing conditions, the control module 110 Will

etc. minute duration. When a vehicle remains idling and sta

tionary for a period longer than the pre-programmed time, the

doWn, as discussed above. The EIL 322 can include an igni
tion sWitch 380 connected to a fuse block 381. The ECM 310
and send a signal to a starter relay 382 Which controls a

solenoid 390 to the fuel supply When the idle duration has
exceeded a predetermined time period. The EIL also includes
30

function to open a shut-doWn circuit connector (not shoWn),

a feed to a battery 317 through a connection 332 and a battery
feed stud 333.

breaking current flow to the engine’s system, including cur

Referring again to FIG. 6, the battery supervisor monitor

rent How to a solenoid of a fuel valve 190, When the inter

337 and a latching relay 312 can be integrated With the ECM
310. The battery monitor 337 continually monitors the volt
age of the main battery 317. As can be appreciated from the

rupted current How is of a predetermined duration. Such
shut-doWn circuit breakers are Well knoWn in the arts and the
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Wiring diagram in FIG. 6, if the engine is shut doWn and the

speci?c type relied on forms no part of this invention; for
instance, a simple time delay relay means or a thermocouple
means may comprise such shut-doWn circuit connector 116.
Referring to FIG. 5, Wherein another embodiment of a

Wiring diagram for an engine protection system 208 is therein
displayed. Sensors 220, 230, 238, 239 are provided for moni
toring oil level/pressure, coolant temperature, coolant level,

battery voltage drops beloW the speci?ed limit, the latching
40

relay 312 can shut off poWer to the electrical accessories. The
ECM 310 can include a fail-safe or override circuit, through
the use of the oil pressure sWitch circuit 342, 350. When oil
pressure is detected, sWitch 342 can be opened Which pre
vents the ECM 310 from disconnecting poWer to the electrical
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accessories, unless and until the vehicle’s engine is turned off.
Once the main battery 3 17 reaches a predetermined voltage or
beloW, an audible alarm sounds and a battery Warning light
386 may illuminate on the enunciator panel (not illustrated)
for a period of approximately one minute, or any other pre

and transmission temperature, respectively. The sensors 220,
230, 238, 239 are integrated by Way of connections 250, 252,
254, 256 to an ECM 210. It is to be appreciated that other
auxiliary sensors, as described above, can be connected to the
ECM 210. The ECM 210 can also include a vehicle ground
240.

The control module 21 0 is supplied With constant poWer by
Way of connection 232 to the vehicle battery (not illustrated).
In this manner, even When the ignition is turned off, the ECM
210 still has poWer for monitoring electrical systems and
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determinable time period. If the voltage goes higher than the
predetermined voltage Within the one-minute time frame, the
alarm and Warning light 386 Will shut off. If the engine is
turned off and the voltage remains equal to or loWer than the

preset voltage, the ECM 310 Will unlatch the relay alloWing

triggering alarms When any one of the systems is left on When

the poWer circuits to the electrical accessories to be inter

the engine is turned off. For example, the electrical systems

rupted. At that same time, the alarm Will stop and the Warning
light 386 Will change to a blink mode advising the driver that
the system has been activated, relay unlatched, and the acces
sories turned off. At the point the relay 312 is unlatched, the
main battery 317 retains adequate voltage to restart the
vehicle, thus eliminating the need for a vehicle jump start
caused by loW battery voltage from the use of the accessory
items While the vehicle’s engine is not running. A fuse 345
can be integrated With the ECM 310, thereby providing cir
cuit protection When the current therein becomes excessive. A

can include a headlight monitor 224, door aj ar monitor 226, or
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other optional input sWitch.
The EPS 208 can be initiated When an ignition sWitch is
activated to the “on” position. The EPS 208 can perform a
self-test each time the system is initiated as described above.

In operation, the engine protective system 208 can function to
detect any variance from the predetermined safe parameter
limits of operation as it relates to pressures, temperatures, or
levels Which Would result in opening of the associated sensor
sWitch to thereby effect closing of an alarm relay sWitch in the
ECM 210 to thereby activate the associated visual and audible

alarms. To prevent engine damage due to continued operation
under alarm inducing conditions, the control module 210 Will
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reset sWitch 349 can be integrated With the ECM 310 and the
65

latching relay 312.
Referring to FIG. 7, Wherein another embodiment of an
ECM 410 and an engine idle limiter (EIL) 422 in conjunction
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With an auxiliary power unit (APU) 414 is therein shown. The

and the temperature goes outside of range, or the voltage goes
beloW range, then the truck Will be permitted to idle. A default

ECM 41 0 can monitor the vehicle movements or lack thereof,

through a speed (speedometer) pulse signal received through

control can be built into the ECM 410 in Which if there is no

the speed input or sensor. Monitoring of the vehicle’s move

fault code With the APU, the engine’s not going to be alloWed
to idle beyond the control duration. It is to be appreciated that

ments can also include a transmission gear detector (i.e.

the driver is going to have to attempt to run the APU before the
truck can idle beyond the control duration. Detecting a fault
condition With the APU in the ON position, alloWs the truck to
idle beyond the control duration. In this manner, if there is a
problem With the APU, the driver can be alloWed to idle the
truck Without having to go to a mechanic or dealership, for
example, to have the EIL disabled. Additionally, an electronic
record can be made of the events in order to determine When
vehicle Was alloWed to idle beyond control duration and Why
it Was alloWed to idle beyond control duration. A record can
then be made of the associated fault code.

“Park”) 311 or vehicle occupancy detector (not shoWn). The
ECM 410 can activate a timer mechanism each time the

vehicle becomes stationary. Stationary can be de?ned When
the gear detector sWitch 311 is in park or When there is no

speed pulse signal being received through the speed pulse
input 422. The microprocessor of the ECM 410 can be pro
grammed With a speci?ed or predeterminable idle limit dura
tion, for example, to a 5, l0, 15, etc. minute duration. When a

vehicle remains idling and stationary for a period longer than
the pre-programmed or predeterminable time period (i .e. con
trol duration) and the APU 414 is functioning properly, to be
described hereinafter, the ECM 410 microprocessor Will send

The ECM 410 can monitor theAPU functions and accesses

an engine protection system, While incorporating a thermo

a signal to the shutdoWn connection 316 Which Will start the

shut doWn sequence of the engine, for example, 30 seconds
prior to actual engine shut doWn. In this condition, typically
the other ?uid fault parameters 20, 30, 34, 38 are operating

20

needed to maintain the set temperature. A voltage threshold in
the battery can be preset such that the APU Will turn on if the

under normal conditions and the fault parameter identi?ed
includes an excessive period (longer than a predeterminable

limit value) of time for engine idle. The EIL 422 continuously
monitors the duration of engine idle and can detect movement
of the vehicle. Each time the vehicle moves, the EIL 422

static control from the cab in Which the driver can set a
temperature and the APU Will automatically come on as
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voltage drops beloW the threshold in order to supply a charge
to the battery. It is to be appreciated that if the APU is mounted
on the truck, independent of the truck engine, and the driver
chooses not to run the APU for some reason or other, and an

EIL is not in place, then the truck engine is used as the poWer

resets the timer to Zero. After resetting, the timer can accu

mulate time When the vehicle again becomes stationary With

source and the savings from running anAPU (or lack thereof)

the engine running.

is not realiZed. On the other hand, if there is a legitimate fault
With the APU, and the truck has an EIL, the ECM 410 can

Similar to the above description, the EIL 422 can have an
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initial start-up override (exemption) or a predeterminable

override the EIL until the APU is functioning properly.

time delay option Wherein the timer does not accumulate time

Further, the ECM 410 can receive sensor information from
a data link connected to the associated components of the
truck. When the data link is connected to the ECM 410, the

until the vehicle has moved, or until the predeterminable time
delay has elapsed, subsequent to initial start-up. It is to be

appreciated that the initial start-up feature (override) is par
ticularly advantageous in cold Weather. This feature alloWs an
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independent sensors connected to associated engine compo
nents. Other information can be relayed to ECM 410 through
the data link, such as, for example, time and date. It is to be

operator to Wait for a de?ned period of time or until a vehicle

is fully Warmed and ready for operation, i.e. WindoWs
defogged. Initial start-up can be de?ned as the ?rst start of the
day and/or Whenever the vehicle has been re-started after a

40

appreciated that the ECM 410 can include auxiliary hook-ups
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or inputs that can function With a GPS, mobile phone, and/or
other data inputs to alloW additional monitors to track and
transmit information.
In conjunction With the otherparameters, the ECM 410 can
monitor the APU and if there is an APU fault, ECM 410 can

predeterminable period of shut doWn, i.e. ignition sWitch off
for more than 60 minutes. The idle limit function is not

enabled until the EIL 422 senses a speed signal from speed
pulse input 22 Which indicates that the vehicle has moved or
until a time delay period has been exceeded. Following the
initial start-up, the idle limit function can Work all the time
unless and until the key is turned off and the vehicle is left idle
for more than 60 minutes, for example.

identify and record the fault. As described above, the logic of
the ECM 410 is such that if there is not a fault With the APU,
then idle cannot extend beyond the control duration. If there
is a fault, and a temperature out of range, or a loW battery, then

Another override or exemption feature can include a dis

abler to the idle limiter during periods of loW or high ambient
temperatures (previously described) or When the APU is not

50

interface betWeen the truck computer system, data link, and

Auxiliary poWer supplies or units can be utiliZed by, for

APU.
The disclosure has been described With reference to several

example, class 8 vehicles (i.e. long haul tractor trailers) for
55

truck Will not be permitted to idle beyond the predeterminable
time period. Alternatively, if there is a fault code With the APU

embodiments. Obviously, modi?cations and alterations Will
occur to others upon a reading and understanding of this

speci?cation. One example of a modi?cation is to provide
components for the EPS capable of functioning With 24 volt,

measuring the voltage of the battery. In one example, if the
temperature Went outside of a preset range and/or the battery
voltage dropped beloW a preset range, a monitor Would then
indicate that the APU should be activated. In the embodiment
shoWn in FIG. 7, the EIL 422 interfaces With the APU and
detects fault codes.
A logic step can be incorporated into the ECM 410 such
that if the APU monitor indicates there is no fault code, the

EIL can be bypassed. The system logic provides for indepen
dence from driver intervention. The ECM 410 provides an

functioning properly.
maintaining desirable temperatures in the cabin and/ or trailer
area. The APU can be operated in response to monitoring of
the temperature in the cabin or cab, trailer, engine block or

designated operating parameters and fault conditions can be
monitored. In this manner, the ECM 41 0 can function Without
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or other types of, vehicles. It is intended to include all such
modi?cations and alterations insofar as they come Within the

scope of the appended claims and the equivalents thereof.
Having thus described the invention, it is claimed:
1. A method for controlling an internal combustion engine
having an electronic control module With engine control rou
65

tines, comprising the steps of:
monitoring at least one engine parameter during operation
of the engine;
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14. The method of claim 13, further including an initial
start-up override for suspending said idle duration timer at

determining Whether a fault condition exists as to said at
least one parameter;
initiating a fail safe mode When said at least one parameter

initial start-up.
15. The method of claim 13, further including a loW ambi
ent temperature override for suspending said idle duration

is in said fault condition, said fail safe mode including an
engine shut doWn sequence, an audible alarm, and a
visual alarm.
2. The method of claim 1, Wherein said audible alarm emits

timer during periods of loW ambient temperature.
16. The method of claim 13, further including a high ambi
ent temperature override for suspending said idle duration

a plurality of sounds, at least one sound different from at least
another sound.

timer during periods of high ambient temperature.
17. An apparatus for controlling an internal combustion
engine having an electronic control module With engine con

3. The method of claim 2, Wherein said audible alarm emits
sounds in association With said fault conditions.
4. The method of claim 1, Wherein said fail safe mode
includes said engine shut doWn sequence and said visual
alarm, said visual alarm includes illuminating a fault circuit

trol routines, comprising:
an electronic engine control module for monitoring at least

one engine parameter during operation of the engine and
determining Whether a fault condition exists as to said at
least one parameter;

light.
5. The method of claim 4, Wherein said fault circuit light

said electronic control module initiating a fail safe mode
When said at least one parameter is in said fault condi

includes an LED display.

6. The method of claim 4, Wherein said fault circuit light
includes an LCD display.

7. The method of claim 1, Wherein said engine shut doWn
sequence further comprises the step of shutting doWn said
engine after a predeterminable period of time.
8. The method of claim 1, Wherein said engine shut doWn
sequence further comprises the step of blinking said fault
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tion, said fail safe mode including an engine shut doWn
sequence; and,
said engine shut doWn sequence is initiated after a prede
terminable period of time.
18. The apparatus of claim 17, Wherein one of said fault
conditions comprises engine idle duration Wherein a timer is
actuated When the vehicle is stationary and said engine is

circuit light.

running.

9. The method of claim 1, further comprising the step of
recording said fault parameter, including storage of run time.
10. The method of controlling as de?ned in claim 1, further

19. The apparatus of claim 18, Wherein said fault condition
results after said idle duration timer exceeds a predeter

comprising the step of monitoring battery voltage;

minable time period.
30

determining Whether a fault condition exists as to said

initial start-up.

battery voltage; and,

21. The apparatus of claim 17, Wherein one of said fault

initiating an audible alarm and a visual alarm When said

battery voltage is in said fault condition and said engine
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is running.

comprising the step of monitoring battery voltage;

fault conditions is predeterminable and programmable into
the electronic control module; and,

determining Whether a fault condition exists as to said
40

running.
13. The method of claim 12, Wherein said fault condition
results after said idle duration timer exceeds a predeter

minable time period.

said electronic control module includes a memory function

for recording each incident of said engine shut doWn
sequence and total engine hours of operation at the time

initiating a circuit interrupter When said battery voltage is
in said fault condition and said engine is shut doWn.
12. The method of claim 1, Wherein one of said fault
conditions comprises engine idle duration Wherein a timer is
actuated When the vehicle is stationary and said engine is

conditions is selected from the group consisting of engine idle
duration, high ?uid temperature, loW ?uid level, and loW oil
pressure.
22. The apparatus of claim 17, Wherein at least one of said

11. The method of controlling as de?ned in claim 1, further

battery voltage; and,

20. The apparatus of claim 18, further including an initial
start-up override for suspending said idle duration timer at

of said fault condition.
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23. The apparatus of claim 22, further comprising:
a personal data assistant for doWnloading said memory

function; and,
a global positioning system for uploading said memory
function in real time.
*
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