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1
CHARGING MONITORING SYSTEMS

CROSS-REFERENCE TO RELATED
APPLICATION

The present application is related to and claims priority
from prior provisional application Ser. No. 60/517,150, filed
Nov. 3, 2003, entitled “CHARGING MONITORING SYS-
TEM?”, the contents of which are incorporated herein by this
reference and are not admitted to be prior art with respect to
the present invention by the mention in this cross-reference
section.

BACKGROUND

This invention relates to providing a system for improved
monitoring of a vehicle electrical system. More specifically,
this invention relates to the continuous monitoring of volt-
age charge within the electrical system of a motor vehicle
having an electrical generation source and a secondary,
typically electrochemical, cell or battery.

The lead-acid storage battery has proven to be an efficient
and reliable electrochemical energy source since its com-
mercial introduction about 125 years ago. In addition to
being a highly efficient energy source, lead-acid storage
batteries are also relatively inexpensive to produce and
therefore lend themselves to a broad range of applications.

Motorized vehicles are one common example of a com-
mercial use for lead-acid storage batteries. Typically, elec-
trical systems found within motorized vehicles comprise an
alternator, secondary storage battery, circuit controlling
devices (such as an ignition switch) and a variety of current-
drawing electrical loads. During normal operation, the bat-
tery is used to start the vehicle’s engine, thereinafter the
engine drives an alternator that charges the secondary stor-
age battery while the engine is operating. To charge the
battery, the alternator must produce an output voltage higher
than that of the open-circuit voltage of the battery. This
“elevated” voltage condition causes current to flow into the
battery, thereby charging it. It is well known that the
performances of motor-driven alternators vary greatly. This
is especially true of compact alternator units employed in,
for example, production of motorcycles. Depending on the
output of the alternator, the combined loads of the various
electrical devices, and the condition of the battery, the
voltage within the electrical system may fluctuate between
conditions of severe voltage overcharge and severe voltage
undercharge. Both overcharge and undercharge conditions
are potentially damaging to electrical system components, to
the point of rendering the host vehicle inoperable. Often, the
motor vehicle operator is unaware of a pending failure until
the vehicle fails to start on attempting to start the engine.

Existing systems to meter the voltage status of vehicular
electrical systems have been either inexpensive and acutely
inaccurate or relatively accurate but exceedingly expensive
and complex to implement. Often an indication of impend-
ing failure is marked by very small fluctuations in electrical
system voltage. These small fluctuations in voltage are
presently undetectable by inexpensive charge warning indi-
cators. Therefore, a need exists within the motor vehicle
industry for an inexpensive but highly accurate predictive
device to monitor the voltage condition of a vehicular
electrical system.
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OBIJECTS AND FEATURES OF THE
INVENTION

A primary object and feature of the present invention is to
provide a system for improved monitoring of a vehicle
electrical system overcoming the above-stated problems.

It is a further object and feature of the present invention
to provide such a system to monitor a vehicle’s charging
system voltage when the vehicle’s charging system is in
operation.

It is another object and feature of the present invention to
provide such a system to monitor a vehicle’s secondary
storage battery voltage when the vehicle charging system is
not in operation.

It is a further object and feature of the present invention
to provide such a system that is programmable to match a
specific vehicle application.

It is yet a further object and feature of the present
invention to provide such a system to monitor a vehicle’s
charging system voltage by engaging the vehicle’s accessory
power plug.

It is an additional object and feature of the present
invention to provide such a system that is supplied as an
OEM product or consumer aftermarket kit.

It is a further object and feature of the present invention
to provide such a system that utilizes surface mounted
electronic components to produce systems having a small
format circuit board.

It is an additional object and feature of the present
invention to provide such a system that utilizes a plug-in-
type edge connector to permit testing and programming of
the system at any time after system manufacture.

It is a further object and feature of the present invention
to provide such a system and method, permitting electronic
component calibration to provide improved monitoring
accuracy.

It is a further object and feature of the present invention
to provide such a system that permits precise calibration of
system components.

A further primary object and feature of the present inven-
tion is to provide such a system that is efficient, inexpensive,
and handy. Other objects and features of this invention will
become apparent with reference to the following descrip-
tions.

SUMMARY OF THE INVENTION

In accordance with a preferred embodiment hereof, this
invention provides a monitoring system, for vehicle-user
monitoring at least one vehicular electrical charging system
having at least one current-carrying circuit, such circuit
comprising at least one operating voltage and at least one
rechargeable energy storage battery, such system compris-
ing: continuous-accessor means for continuously accessing
the at least one operating voltage of the at least one current-
carrying circuit; sampler means, electrically coupled to such
continuous-accessor means, for sampling the at least one
operating voltage; sample-voltage valuer means, electrically
coupled to such sampler means, for providing at least one
sampled voltage value for the at least one operating voltage;
benchmark memory storage means for storing a plurality of
programmable benchmark voltage values for the at least one
operating voltage; sampled-voltage-value storage means,
electrically coupled to such sampler means, for storing the
at least one sampled voltage value; logic-processor means,
electrically coupled to such benchmark memory storage
means and such sampled-voltage-value storage means, for



















































