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[57] ABSTRACT

The present invention provides a system for testing an
engine designed to be run under the control of an engine
control module. The system modifies the operation of the
engine while maintaining the engine control module active
so as to allow control of the engine to be transferred between
the engine management system and the engine control
module. The present invention allows an operator to alter the
operation of the engine by varying the signals to the engine’s
injectors and ignition systems. While the engine is operating
under user defined injector signals, a simulated exhaust gas
signal is provided to the engine control module. This simu-
lated exhaust gas signal allows the engine to be tested under
operating conditions where the exhaust gas generated would
cause correction by the engine control module making the
test condition sought unsustainable. The system can be
programmed to periodically return all functions to the
engine control module allowing the establishment of new
operating parameters for the engine. In a preferred embodi-
ment, the engine management system can also take control
of the engine’s electronic ignition system allowing the user
to alter spark timing and ignition dwell time. In addition to
providing integrated injector and ignition control, the engine
management system of the present invention allows the user
to take engine control from and return engine control to the
engine control module without knowing the details of the
algorithms used to run the engine control module.

16 Claims, 11 Drawing Sheets
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1
ENGINE MANAGEMENT SYSTEM

This application is a continuation in part of Ser. No.
043,034 filed Apr. 5, 1993 (now U.S. Pat. No. 5,396,794).

FIELD OF INVENTION

The present invention relates to an engine test system and
more particularly to a system and method for independently
regulating the electronic fuel injection system and/or igni-
tion system of a combustion engine which normally operates
under an engine control module of the engine.

BACKGROUND OF THE INVENTION

Current engines have electronic fuel injection systems and
frequently electronic ignition systems which are controlled
by an engine control module. The engine control module
also monitors data generated for many aspects of the engine
performance such as exhaust gas emissions. This data regu-
lates the signals which are provided by the engine control
module to control the electronic fuel injection and the
electronic ignition systems. Thus, for the engine to run
properly the engine control module may need signals from
the exhaust gas emissions based on which it can adjust the
engine’s operation. The engine control module may also
monitor other characteristics of the environment, such as
temperature and barometric pressure, that effect the perfor-
mance of the engine. The engine control module may also
have embedded in it base line values needed for the opera-
tion of the engine. Thus if the engine control module or
engine sensors are not functioning properly the engine may
malfunction and, in some cases, will not function at all.

With today’s complex engine control strategies tailored to
maximize engine efficiencies and minimize environmental
impact, the engine control module can be very complex.
Some of the problems associated with the complexity of
engine control modules can be overcome by providing dual
processor units which can segment the control functions so
that simpler processors can be used. These dual processors
are programmed to provide redundancy so that if one
processor fails, critical functions can be shifted to its com-
panion processor and the engine will continue to operate.
U.S. Pat. Nos. 5,267,542 and 5,233,964 are two patents
which teach the use of dual processors for an engine control
module.

While such a dual processor engine control module will
increase reliability of the engine control module, to date,
there has been no engine control module where multiple
processors share information and interact with each other in
a manner which will allow one processor to take control of
the functions of a second processor while maintaining the
second processor in its current active state. Furthermore, no
processors are currently available which can switch control
back and forth between two processors without disruption to
the engine or to either processor. Lastly, no engine control
module to date can be programmed by the user to provide a
user control mode providing test patterns for operating the
engine and thereafter return the operation of the engine to
run in its normal mode. Thus there is a need for a processor
which can be used as an engine management system which
will allow an engine to be tested while benefiting from the
information maintained in the engine control module.

OBIJECTS OF THE INVENTION

It is an object of the invention to provide an engine
management system that will intermittently take control of
the fuel injection system and/or ignition system of an engine.
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It is another object of the invention to provide an engine
management system that will allow the control to be passed
back to the engine control module in an orderly and repro-
ducible manner.

It is another object of the invention to provide an engine
management system that will keep the engine control mod-
ule active in its normal running state when the control has
been relinquished to the engine management system.

It is yet another object to provide an engine management
system that is programmable and can control the engine
providing a controllable/programmable fueling rate, injec-
tion timing, ignition timing, and ignition coil dwell time.

It is another object of the invention to provide an engine
management system which, when used in combination with
an engine, will allow combustion research to be conducted.

Still a further object of the invention is to provide an
engine management system, which in combination with an
engine is well suited for emission control research,

It is still another object of the invention to provide an
engine management system for the testing of the sensors for
the engine.

It is yet another object of the invention to provide an
engine management system which will allow a user to
control the engine and can benefit from the information
which has been programmed into the engine control module.

These and other objects of the invention will be apparent
from the following description, drawings and claims.

SUMMARY OF INVENTION

The present invention provides a testing system for an
engine and more particularly an engine management system
for an engine having an electronic fuel injection system as
well as for engines that have both an electronic fuel injection
system and an electronic ignition system. The engine man-
agement system allows the engine to operate under an
engine control mode for calibration and a user control mode
where the engine can be run under the user’s control. The
engine management system also provides a smooth transi-
tion between the two modes.

When the engine is under the engine control mode, which
is the normal mode of operation of the engine, an engine
control module controls the electronic fuel injection system
and the electronic ignition system. The engine control mod-
ule is part of the factory equipment provided with an engine.
The engine control module regulates the electronic fuel
injection and electronic ignition when the engine is in
service.

When the engine operates the user control mode the
engine is controlled by the engine management system and
is responsive to user defined inputs to the engine manage-
ment system. The engine management system allows the
user to develop test cycles distinct from the cycles which
would be generated by the engine control module.

The user control mode, in turn, can be either one of joint
control in which case signals from the engine control
module and user defined inputs to the engine management
system jointly control the engine; or an independent control
in which case the engine management system controls the
engine. While the engine is running in either of the control
modes, the engine control module continues to operate.
Keeping the engine control module active allows a smooth
transfer of the control of the engine between the user control
mode and the engine control mode. Keeping the engine
control module active also provides the engine management










































