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POWER CONTROL SYSTEM AND METHOD 

REFERENCE TO COMPUTER PROGRAM 
LISTINGS SUBMITTED ON COMPACT DISK 

[0001] This speci?cation includes a compact disk appen 
dix, Which contains computer program code listings pursu 
ant to 37 C.F.R. 1.52(e), and is hereby incorporated by 
reference. The computer codes are in ASCII format and are 
as follows: 

Creation Creation File Size 
Date Time (Kilobytes) File Name 

Sep. 23, 2005 11:09 AM 31 ATC.TXT 
Sep. 23, 2005 11:09 AM 17 CAN.TXT 
Sep. 23, 2005 11:09 AM 2 DEFINESTXT 
Sep. 23, 2005 11:09 AM 8 REGISTERSTXT 
Sep. 23, 2005 11:08 AM 2 VECTORS.IXT 
Sep. 23, 2005 11:06 AM 16 PIDLDTXT 

COPYRIGHT 

[0002] A portion of the disclosure of this patent document 
contains material Which is subject to copyright protection. 
The oWner has no objection to the facsimile reproduction by 
anyone of the patent disclosure, as it appears in the Patent 
and Trademark O?ice ?les or records, but otherWise reserves 
all copyright rights Whatsoever. 

FIELD OF INVENTION 

[0003] This invention is related to poWer control systems 
comprising a prime mover, such as an internal combustion 
engine, and a generator driven by the prime mover. In 
particular, this invention relates to a control device, includ 
ing a system and method, Which controls the output poWer 
of the prime mover according to a poWer level of the 
generator by determining a duty cycle of the generator’s 
output poWer controller and varying the output poWer of the 
prime mover according to said poWer level. 

BACKGROUND 

[0004] The present invention relates to poWer control 
systems Which comprise a prime mover and a generator 
driven by the prime mover. For instance, in a vehicle, an 
internal combustion engine provides mechanical poWer to 
propel the vehicle, and to drive engine accessories, such as 
generators, air conditioning units, compressors, cooling 
fans, and pumps, to name a feW examples. In a generator set, 
an internal combustion engine drives a generator to convert 
the engine’s mechanical poWer into electrical poWer. The 
present invention speci?cally focuses on a control device 
that controls the engine output poWer in order to enhance the 
performance of both the engine and generator. In particular, 
the control device is con?gured to ascertain a poWer level of 
the generator and to vary the output poWer of the engine so 
that the generator poWer level is maintained Within a pre 
determined range. 

[0005] Electro-mechanical poWer conversion systems, 
such as those mentioned above, are normally comprised of 
an internal combustion engine and a generator. The engine 
supplies the generator With mechanical poWer Where it is 
converted to electrical poWer. In a vehicle, for instance, the 
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generator generates electrical poWer for the vehicle electri 
cal system When the vehicle’s engine is operating. In a 
generator set, the engine’s mechanical poWer is converted to 
electrical poWer by the generator Which is available via 
poWer output connectors. As electrical loads are added and 
removed from the generator, the engine experiences the 
corresponding variation in mechanical loads. In the case of 
the vehicle, during idle periods, such variations in mechani 
cal loads on the engine cause the engine’s rotational speed, 
commonly referred to as the RPM (revolution per minute) to 
vary accordingly. In the case of the generator set, similar 
changes in the RPM occur as electrical loads are connected 
and disconnected With the poWer output connectors. 

[0006] Generator output poWer is typically a function of 
the generator shaft speed and it can be characteriZed by tWo 
distinct regions throughout the engine RPM range. In the 
?rst region, Where the engine RPM ranges from 0 to 
approximately the idle RPM, the generator output poWer 
rate of change varies substantially With respect to the RPM. 
In the second region, Where the engine RPM ranges from 
approximately the idle RPM to maximum RPM, the gen 
erator output poWer rate of change varies much less. PoWer 
conversion systems, such as those mentioned above, are 
devised taking these tWo regions into consideration. In the 
vehicle, the generator is selected based on the output poWer 
it can generate at idle RPM. In the generator set, the engine 
RPM is preset at a position Where the engine produces its 
maximum output poWer and the generator is designed to 
produce its optimum poWer output at that RPM. As Will be 
discussed beloW, such poWer conversion systems, Without 
proper control of the engine in response to generator elec 
trical output, may be detrimental to the system electrical 
components, are fuel inef?cient, and may produce excessive 
noise. 

[0007] A vehicle’s engine RPM, at idle condition, varies 
as electrical loads are applied to and removed from the 
generator. The generator’s output poWer is especially sus 
ceptible to such variations in the loW RPM region. Even a 
small change in the engine RPM, for instance a 10% change, 
may produce a substantial variation in the generator output 
poWer, for instance a 30% change. Of particular concern is 
When the engine idle RPM is at a point Where the generator 
can not produce enough poWer to meet the electrical 
demand. 

[0008] When the electrical poWer demand surpasses the 
generator capacity at the operating RPM, the generator 
voltage decreases and supplemental energy is supplied by 
the vehicle battery to satisfy the electrical demand. This 
condition may be detrimental to the vehicle electrical system 
as the depleting battery energy causes a continuing decline 
in the system voltage. 

[0009] In most applications, substantial electrical poWer 
demand on the vehicle electrical system occurs When the 
vehicle engine is at idle. As discussed above, increasing the 
electrical loads at engine idle RPM Will cause the generator 
to reach a point Where it can no longer sustain the system 
voltage even though the generator electrical output is beloW 
its rating. This is because the generator published rating 
applies to a much higher generator shaft speed. As this 
condition continues, the battery discharges and it Will even 
tually reach a point of discharge detrimental to the battery 
life. Other electrical devices included in the vehicle electri 
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cal system may also malfunction When the system voltage 
falls below a certain threshold. For instance, most semicon 
ductor-based electronic devices are designed to be deacti 
vated When a loW system voltage is detected. 

[0010] In some other applications, a remote sWitch is 
provided to manually control the engine idle RPM. When 
the vehicle operator notices a drop in the system voltage, he 
may set a throttle cable or activate a sWitch Which causes the 
engine RPM to increase in a discrete step. This in turn causes 
the generator RPM to increase, thus maintaining the system 
voltage. This higher RPM setting is commonly referred to as 
the high idle RPM. However, as the electrical loads are 
removed, the high idle RPM is no longer required to 
maintain the system voltage. Furthermore, the operator is 
typically not noti?ed of this condition and the consequences 
are inef?cient fuel consumption at high engine idle and loW 
electrical load. 

[0011] In a generator set, the poWer conversion system is 
designed such that the engine RPM is preset at a position 
that enables the generator to produce its maximum poWer. 
HoWever, there are periods When the applied electrical loads 
do not require the engine to operate at this governed RPM. 
This condition gives rise to higher than needed fuel con 
sumption. Furthermore, audible noise associated With the 
engine and/or the generator increase substantially With 
increasing RPM. 

[0012] Although various systems have been proposed 
Which touch upon some aspects of the above problems, they 
do not provide solutions to the existing limitations in poWer 
control systems. A common theme of these various systems 
is that the idle speed of an engine, driving an alternator, is 
manipulated in response to variations of battery voltage, 
system electrical loads and mechanical loads on the engine 
by the generator. 

[0013] For example, the Fenley patent, U.S. Pat. No. 
5,570,001, discloses an apparatus that includes an engine 
driving an alternator Where the engine speed is automatically 
controlled by manipulating the throttle according to the 
charging current of the alternator. The apparatus is further 
capable of unloading the alternator from the engine When 
excessive electrical loads are engaged, in order to prevent 
the engine from stalling. HoWever, this apparatus does not 
recogniZe an idle condition of the engine and therefore it 
cannot be used in a motor vehicle that is propelled via a 
transmission. Furthermore, the throttle control of this appa 
ratus is based on charging current of the alternator While the 
present invention controls the throttle according to a poWer 
level of the alternator Which includes voltage, current, and 
duty cycle. 

[0014] In DeBiasi et al., U.S. Pat. No. 5,481,176, the 
disclosure describes a charging system including an engine 
driving an alternator and a voltage regulator, Where the 
voltage regulator voltage set-point is modi?ed by an engine 
controller device according to (l) near-Wide-open-throttle, 
(2) application of vehicle brakes, and (3) increased torque of 
the alternator, or any combination thereof. When condition 
(3) is met, the engine controller manipulates the engine idle 
speed to keep it relatively constant as the applied electrical 
loads cause the altemator’s torque on the engine to increase. 
HoWever, this charging system reduces the voltage regulator 
voltage set-point When electrical loads are applied, causing 
the system voltage to go doWn and subsequently ramps up 

Mar. 29, 2007 

the voltage set-point to its initial setting While adjusting the 
throttle, so that the idle speed remains relatively unaffected 
by increased electrical loads. The present invention manipu 
lates the throttle to maintain both the idle speed and system 
voltage constant in light of increased or decreased electrical 
loads. 

[0015] Center et al., U.S. Pat. No. 5,402,007, discloses an 
apparatus including an engine driving an alternator, Where 
the system voltage set-point is determined during off-idle 
operation (“off-idle voltage”) and compared With a voltage 
measured during idle operation (“idle voltage”). The throttle 
is then manipulated such that the measured voltage is equal 
to the system voltage set-point. HoWever, this apparatus 
requires the system voltage set-point to be determined 
separately While the present invention is pre-programmed 
With the system voltage set-point. Furthermore, the throttle 
is manipulated based on the difference betWeen the off-idle 
voltage and idle voltage, While the present invention con 
trols the throttle based on the alternator poWer level Which 
includes voltage, current, and duty cycle. 

[0016] PoWer conversion systems, such as those incorpo 
rated in a vehicle or a generator set, utiliZe a prime mover 
and a generator. An important aspect of the control of such 
poWer conversion systems is monitoring the output poWer of 
the prime mover and the poWer level of the generator. Only 
then can proper operation of the electrical and/ or mechanical 
components, ef?cient fuel consumption, and audible noise 
reduction be assured. Considering these issues, a control 
device is needed to monitor the engine and the generator, 
and to vary the engine output poWer based on the poWer 
level of the generator. 

SUMMARY 

[0017] The present invention discloses a control device, 
including a system and method, Which can be utiliZed in a 
poWer conversion system to ensure efficient poWer conver 
sion and improved operation. The poWer conversion system 
includes a prime mover, such as an internal combustion 
engine, and a generator, such as an alternator, that is driven 
by the prime mover. The control device is coupled With the 
prime mover and generator, and it ascertains a poWer level 
of the generator and varies an output poWer of the prime 
mover according to the poWer level. Preferably, the control 
device is coupled With the prime mover via a prime mover 
controller, capable of manipulating an output poWer of the 
prime mover, and the generator via a generator output poWer 
controller. The control device is con?gured to measure a 
duty cycle of the generator output poWer controller and to 
generate a signal to the prime mover controller according to 
the duty cycle. The prime mover controller may include a 
pressure controller, a fuel volume controller, a rotational 
speed controller, or a programmable device, any one of 
Which is capable of varying the output poWer of the prime 
mover in proportion to the poWer level of the generator. The 
control device may be further con?gured to regulate the 
output voltage of the generator via the generator output 
poWer controller. The poWer control system may include a 
transmission Which may be coupled With the control device 
and Wherein the prime mover is engaged by the control 
device When the transmission is in a state of neutral or 
parked condition. The control device may be further con 
?gured to disengage the prime mover When the poWer level 
is beloW a pre-determined level. The poWer control system 
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may include a speed converter coupled With the prime 
mover and capable of converting a speed of the prime mover 
and Wherein the control device is con?gured to convert the 
speed of the prime mover according to the poWer level of the 
generator. The control device may be further con?gured to 
communicate system information to a computer system. 

[0018] In one aspect, a poWer control system is disclosed 
comprising a prime mover, a generator, and a control device 
connected to and in communication With the prime mover 
and generator. The control device is con?gured to ascertain 
a poWer level of the generator and to vary an output poWer 
of the prime mover according to said poWer level. Prefer 
ably, the generator comprises a generator output poWer 
controller coupled With the control device and Wherein the 
control device ascertains a poWer level of the generator via 
said controller. Preferably, the prime mover comprises a 
prime mover controller coupled With the control device and 
capable of manipulating the output poWer of the prime 
mover in response to the poWer level as determined by the 
control device. In one instance, the prime mover comprises 
an internal combustion engine Whose output poWer can be 
varied by a throttle controller. In another instance, the prime 
mover’s output poWer can be varied by varying a rotational 
speed of the prime mover via a rotational speed controller. 
In yet another instance, the prime mover controller is a fuel 
volume controller capable of varying the prime mover’s 
output poWer. In yet another instance, the prime mover 
controller is an electronic engine controller capable of 
varying the prime mover’s output poWer. 

[0019] In another aspect, a poWer control system is dis 
closed comprising a prime mover, a generator, and a control 
device connected to and in communication With the prime 
mover and generator. The control device is con?gured to 
ascertain a poWer level of the generator and to vary an output 
poWer of the prime mover according to said poWer level. 
Preferably, the control device further comprises a voltage 
regulator capable of regulating the output voltage of the 
generator at a regulation voltage. In one instance, the control 
device comprises a temperature sensor that measures a 
temperature and Wherein the voltage regulator varies the 
regulation voltage according to the temperature. 

[0020] In another aspect, a poWer control system is dis 
closed comprising a prime mover, a generator, and a control 
device connected to and in communication With the prime 
mover and generator. The control device is con?gured to 
ascertain a poWer level of the generator and to vary an output 
poWer of the prime mover according to said poWer level. 
Preferably, the poWer control system further comprises a 
transmission connected to and in communication With the 
control device. In one instance, the control device is coupled 
With the prime mover controller via a sense line and engages 
the prime mover controller When the transmission is in a 
neutral or parked condition. In one instance, the control 
device is further con?gured to disengage the prime mover 
When the poWer level is beloW a pre-determined level. 

[0021] In another aspect, a poWer control system is dis 
closed comprising a prime mover, a generator, and a control 
device connected to and in communication With the prime 
mover and generator. The control device is con?gured to 
ascertain a poWer level of the generator and to vary an output 
poWer of the prime mover according to said poWer level. 
Preferably, the poWer control system further includes com 
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munication means in order to provide system information. 
Preferably, the control device comprises visual indicators, 
such as light emitting diodes (LEDs) Which generate ?ash 
ing light patterns indicative of said system information. The 
control device may further incorporate a communication 
port Where the system information is communicated to a 
computer system. 

[0022] In another aspect, a poWer control system is dis 
closed comprising a prime mover, a generator, and a control 
device connected to and in communication With the prime 
mover and generator. The control device is con?gured to 
ascertain a poWer level of the generator and to convert a 
speed of the prime mover according to said poWer level. 
Preferably, the poWer control system comprises a speed 
converter coupled With the prime mover and generator and 
capable of converting the speed of the prime mover. In one 
instance, the speed converter comprises a poWer train con 
nected to and in communication With the control device and 
Wherein the control device engages a gear of the poWer train 
in response to the poWer level as determined by the control 
device. 

[0023] In another aspect, a poWer control system is dis 
closed comprising a prime mover, a generator, and a control 
device connected to and in communication With the prime 
mover and generator. The control device is con?gured to 
ascertain a poWer level of the generator and to vary an output 
poWer of the prime mover according to said poWer level. 
Preferably, the control device comprises a processor coupled 
With the generator output poWer controller and the prime 
mover controller Wherein the processor measures a duty 
cycle of the generator output poWer controller, via a ?rst 
line, and varies the output poWer of the prime mover by 
generating a signal to the prime mover controller, via a 
second line, according to the duty cycle. In one instance, the 
generator output poWer controller comprises a ?eld coil, 
Wherein the processor determines the duty cycle by sensing 
a voltage level of the ?eld coil via the ?rst line. In another 
instance, the generator output poWer controller comprises a 
semiconductor device, Wherein the processor senses a volt 
age level of said device via the ?rst line to determine the 
duty cycle. In yet another instance, the generator output 
poWer controller may include a silicon controlled recti?er, 
Wherein the processor determines the duty cycle from a 
voltage level of the recti?er, as sensed via the ?rst line. 
Preferably, the processor is con?gured to vary the output 
poWer of the prime mover by generating a signal, via the 
second line, so that the duty cycle is maintained Within a 
pre-determined range. 

[0024] In another aspect, a poWer control system is dis 
closed comprising a prime mover, a generator, and a control 
device connected to and in communication With the prime 
mover and generator. The control device is con?gured to 
ascertain a poWer level of the generator and to vary an output 
poWer of the prime mover according to said poWer level. 
Preferably, the control device comprises a processor coupled 
With the generator output poWer controller and the prime 
mover controller Wherein the processor measures a duty 
cycle of the generator output poWer controller, via a ?rst 
line, and varies the output poWer of the prime mover by 
generating a signal to the prime mover controller, via a 
second line, according to the duty cycle. Preferably the 
processor is further con?gured to measure an output voltage 
of the generator, via a third line, and to vary the duty cycle 
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of the generator output power controller, via the ?rst line, so 
that the output voltage is maintained at a regulation voltage. 

[0025] In one aspect, a method is disclosed for controlling 
a poWer control system comprising a prime mover, a gen 
erator coupled With the prime mover, and a prime mover 
controller capable of manipulating an output poWer of the 
prime mover. The method comprises ascertaining a poWer 
level of the generator and varying the output poWer of the 
prime mover, via the prime mover controller, according to 
the poWer level. Preferably, the method comprises varying 
the output poWer of the prime mover by varying a pressure 
of the prime mover in proportion to the poWer level. 

[0026] In another aspect, a method is disclosed for con 
trolling a poWer control system comprising a prime mover, 
a generator coupled With the prime mover, and a prime 
mover controller capable of manipulating an output poWer 
of the prime mover. The method comprises ascertaining a 
poWer level of the generator and varying the output poWer 
of the prime mover, via the prime mover controller, accord 
ing to the poWer level. Preferably, the method comprises 
varying the output poWer of the prime mover by varying a 
fuel volume of the prime mover in proportion to the poWer 
level. 

[0027] In another aspect, a method is disclosed for con 
trolling a poWer control system comprising a prime mover, 
a generator coupled With the prime mover, and a prime 
mover controller capable of manipulating an output poWer 
of the prime mover. The method comprises ascertaining a 
poWer level of the generator and varying the output poWer 
of the prime mover, via the prime mover controller, accord 
ing to the poWer level. Preferably, the method comprises 
varying the output poWer of the prime mover by varying a 
rotational speed of the prime mover in proportion to the 
poWer level. 

[0028] In another aspect, a method is disclosed for con 
trolling a poWer control system comprising a prime mover, 
a generator coupled With the prime mover, and a prime 
mover controller capable of manipulating an output poWer 
of the prime mover. The method comprises ascertaining a 
poWer level of the generator and varying the output poWer 
of the prime mover, via the prime mover controller, accord 
ing to the poWer level. Preferably, the method further 
comprises maintaining an output voltage of the generator, 
via a voltage regulator, at a regulation voltage. Preferably, 
the method further comprises measuring a temperature, via 
a sensor, and varying the regulation voltage according to the 
temperature. 

[0029] In another aspect, a method is disclosed for con 
trolling a poWer control system comprising a prime mover, 
a speed converter coupled With the prime mover and capable 
of converting a speed of the prime mover, and a generator 
coupled With the speed converter. The method comprises 
ascertaining a poWer level of the generator and converting 
the speed of the prime mover, via the speed converter, 
according to the poWer level. Preferably, the method com 
prises converting the speed of the prime mover by engaging 
a gear of the speed converter. 

[0030] In another aspect, a method is disclosed for con 
trolling a generator coupled With a prime mover, Wherein the 
generator comprises a generator output poWer controller and 
the prime mover comprises a prime mover controller. The 
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method comprises measuring a duty cycle of the generator 
output poWer controller, via a ?rst line, and varying the 
output poWer of the prime mover, by generating a signal to 
the prime mover controller, via a second line, according to 
the duty cycle. Preferably, the method comprises varying the 
output poWer of the prime mover so that the duty cycle is 
maintained Within a pre-determined range. 

[0031] In another aspect, a method is disclosed for con 
trolling a generator comprising a generator output poWer 
controller and coupled With a prime mover via a speed 
converter capable of converting a speed of the prime mover. 
The method comprises measuring a duty cycle of the gen 
erator output poWer controller, via a ?rst line, and converting 
the speed of the prime mover, by generating a signal to the 
speed converter, via a second line, according to the duty 
cycle. Preferably, the method comprises converting the 
speed of the prime mover by engaging a gear of the speed 
converter. 

[0032] The folloWing claims de?ne the present invention. 
The foregoing explanations, descriptions, illustrations, 
examples, and discussions regarding this invention have 
been set forth to demonstrate the utility and novelty of this 
invention and are by no means restrictive of its scope. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] FIG. 1 shoWs a block diagram of a poWer control 
system according to a preferred embodiment. 

[0034] FIG. 2 shoWs a block diagram of a poWer control 
system according to a preferred embodiment. 

[0035] FIG. 3 shoWs a block diagram of a poWer control 
system according to a preferred embodiment. 

[0036] FIG. 4 is a schematic diagram of a preferred 
embodiment of a control device included in the poWer 
control system of FIG. 1, FIG. 2, or FIG. 3. 

[0037] FIG. 5 is a How diagram of one preferred method 
of operation of the poWer control system of FIG. 1, FIG. 2, 
or FIG. 3. 

[0038] FIG. 6 is a How diagram of one preferred method 
of operation of the poWer control system of FIG. 1, FIG. 2, 
or FIG. 3. 

[0039] FIG. 7 is a How diagram of one preferred method 
of varying an output poWer of a prime mover included in the 
poWer control system of FIG. 1 or FIG. 2. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

[0040] FIG. 1 depicts a block diagram of a preferred 
embodiment of a poWer control system 100, including a 
prime mover 106, a generator 102, and a control device 110. 
The control device 110 is connected to and in communica 
tion With the prime mover 106 and generator 102 via a prime 
mover controller 108 and a generator output poWer control 
ler 104, respectively. The control device 110 ascertains a 
poWer level of the generator by measuring a duty cycle of 
the generator output poWer controller 104 via a line 112. The 
control device 110 varies an output poWer of the prime 
mover 106 by generating a signal to the prime mover 
controller 108 via a line 114. It should be clear to a skilled 
artisan that the term signal, as used throughout this speci 
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?cation including the drawings, refers to both analog and 
digital signal Whether transmitted through Wire or Wireless. 
The control device 110 is poWered by the output of the 
generator 102 via a line 128. The generator 102 is coupled 
With and driven by the prime mover 106 via a coupling 
mechanism 124 that imparts a rotational speed of a shaft 122 
of the prime mover 106 on a shaft 120 of the generator 102. 
The generator 102 converts mechanical poWer of the prime 
mover 106 into electrical poWer Which is available to a 
variable electrical load 126. The variable electrical load 126 
represents electrical loads by electrical components Which 
may comprise a battery, a heating element, an air condition 
ing unit, a compressor, a cooling fan, or a pump, to name a 
feW examples. As these electrical loads are applied and 
removed from the generator 102, the prime mover 106 
experiences the corresponding mechanical loads Which 
cause the rotational speed of the prime mover 106 to vary, 
accordingly. The control device 110 is further capable of 
maintaining an output voltage of the generator 102 at a 
regulation voltage, via the line 112, by sensing the output 
voltage of the generator 102, via the line 128. The control 
device 110 further comprises a sensor 130 capable of 
measuring a temperature Wherein the control device 110 
may vary the regulation voltage according to the tempera 
ture. The control device 110 further comprises a light 
emitting diodes (LED) 116 and an I/O port 118 to commu 
nicate system information. 

[0041] In one embodiment, the prime mover 106 is an 
internal combustion engine, the generator 102 is an alterna 
tor, and the coupling mechanism 124 is a drive belt. The 
internal combustion engine drives the alternator via the drive 
belt. The generator output poWer controller 104 is a ?eld coil 
and the prime mover controller 108 is an electrical actuator 
coupled With a throttle via a mechanical cable. The line 112 
is connected to the ?eld coil and operative to sense a voltage 
proportional to the voltage across the ?eld coil and the line 
114 is connected to the electrical actuator and operative to 
manipulate the mechanical cable thereby varying the posi 
tion of the throttle plate. In this embodiment, the control 
device 110 measures a duty cycle of the voltage variation 
across the ?eld coil via the line 112 and generates a signal 
to the electrical actuator via the line 114 to vary the output 
poWer of the internal combustion engine so that the duty 
cycle remains Within a pre-determined range, for example 
betWeen 70% and 90%. The duty cycle is not limited to any 
speci?c range and may be selected according to the appli 
cation. 

[0042] It should be clear to a skilled artisan that the 
generator output poWer controller 104 can be a passive or an 
active component. This means that in the present embodi 
ment, the generator output poWer controller 104 (the ?eld 
coil) is a passive component, to the extent that the output 
poWer of the generator 102 is controlled by a voltage 
regulator (not shoWn) via the ?eld coil. In another embodi 
ment, the generator output poWer controller 104 may simply 
be a generator output poWer indicator, such as a terminal 
capable of providing a signal indicative of the generator 
output poWer, a passive component having no function in 
controlling the generator output poWer. In another embodi 
ment, the generator output poWer controller 104 is an active 
component, to the extent that it actively controls the gen 
erator output poWer. A voltage regulator (not shoWn) capable 
of providing a signal indicative of the ?eld coil duty cycle 
can be utiliZed. Therefore, it should be clear that the control 
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device 110 requires only a signal indicative of a poWer level 
of the generator 102 in order to vary the output poWer of the 
prime mover 106 so that the duty cycle remains Within a 
pre-determined range. 

[0043] It is contemplated that in other embodiments, the 
generator 102, the prime mover 106, and the control device 
110 are each equipped With a Wireless transmitter/receiver 
(not shoWn but knoWn to skilled artisans) that can replace 
the line 112 and line 114, Wherein the generator 102 trans 
mits the duty cycle of the generator output poWer controller 
104 Which the control device 110 receives and Wherein the 
control device 110 transmits a signal Which the prime mover 
controller 108 receives to vary the output poWer of the prime 
mover 106. 

[0044] In one embodiment, the control device 110 com 
prises a voltage regulator (discussed beloW) that maintains 
the output voltage of the generator 102 at a regulation 
voltage, for instance 28 Volts. The control device 110 
achieves this by sensing the output voltage of the generator 
102 by measuring a voltage of the line 128 and sWitching 
on/off the ?eld coil via the line 112 to maintain the output 
voltage substantially at the regulation voltage. The control 
device 110 concurrently generates a signal, via the line 114, 
to the prime mover controller 108 to vary the output poWer 
of the prime mover 106 to maintain the duty cycle Within a 
pre-determined range. In another variation of the present 
embodiment, the sensor 130 is utiliZed to measure a tem 
perature, for example the temperature of a battery (not 
shoWn), and vary the regulation voltage according to the 
temperature. 

[0045] According to another embodiment, the generator 
102 is a permanent magnet alternator, the prime mover 106 
is a pneumatic or ?uid poWered engine, and the coupling 
mechanism 124 is a direct drive coupling. In one con?gu 
ration, the alternator shaft 120 is mated With a drive coupling 
of shaft 122. The generator output poWer controller 104 is a 
silicon controlled recti?er (SCR) and the prime mover 
controller 108 is a pressure controller. The control device 
110 senses a duty cycle of the SCR via the line 112 and 
generates a signal proportional to the duty cycle, via the line 
114, operative to change the pressure of the ?uid ?oW 
through the engine thereby varying the output poWer of the 
engine. Pressure controllers of this type may include one of 
a compressor, a hydraulic pump, a pneumatic pump, and an 
electric pump. 

[0046] It should be clear to a skilled artisan that the 
generator output poWer controller 104 can be a passive or an 
active component. This means that in the present embodi 
ment, the generator output poWer controller 104 (the SCR) 
is a passive component, to the extent that the output poWer 
of the generator 102 is controlled by a voltage regulator (not 
shoWn) via the SCR. In another embodiment, the generator 
output poWer controller 104 may simply be a generator 
output poWer indicator, such as a terminal capable of pro 
viding a signal indicative of the generator output poWer, a 
passive component having no function in controlling the 
generator output poWer. In another embodiment, the gen 
erator output poWer controller 104 is an active component, 
to the extent that it actively controls the generator output 
poWer. A voltage regulator (not shoWn) capable of providing 
a signal indicative of the ?eld coil duty cycle can be utiliZed. 
Therefore, it should be clear that the control device 110 
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requires only a signal indicative of a power level of the 
generator 102 in order to vary the output poWer of the prime 
mover 106 so that the duty cycle remains Within a pre 
determined range. 

[0047] FIG. 2 depicts a block diagram of a preferred 
embodiment of a poWer control system 200, including the 
prime mover 106, generator 102, a control device 206, and 
a transmission 208. This con?guration is Well adapted for 
applications in motor vehicles, Where the prime mover 106 
is an internal combustion engine and the transmission 208 is 
coupled to the engine via a coupling mechanism 204 and 
utiliZed to propel the vehicle. In this embodiment, the 
generator 102 is coupled With the engine via a coupling 
mechanism 124. The control device 206 is connected to and 
in communication With the generator 102 and prime mover 
106 in a similar manner as shoWn in FIG. 1, and comprises 
an additional connection to the transmission 208 via a line 
210. The control device 206 is con?gured to engage the 
prime mover 106 via the prime mover controller 108 When 
a signal on the line 210 is indicative of a neutral or parked 
state of the transmission 208. According to this embodiment, 
the output poWer of the engine is controlled by the vehicle 
operator via a manual mechanism such as a foot pedal, and 
the engine output poWer control is reverted to the control 
device 206 only When the transmission 208 is disengaged. In 
a variation of the present embodiment, the output poWer of 
the prime mover 106 may be controlled concurrently by both 
the vehicle operator and the control device 206 When the 
transmission 208 is in neutral or parked condition. In another 
variation of the present embodiment, the signal on the line 
210 may indicate to the control device 206 not to loWer the 
output poWer beloW a threshold output poWer. In yet another 
variation of the present embodiment, the control device 206 
is con?gured to disengage the prime mover 106 When said 
poWer level of the generator 102 is beloW a pre-determined 
level. 

[0048] For instance, in a vehicle application, the transmis 
sion 208 is engaged by the vehicle operator to propel the 
vehicle. During the period When the transmission 208 is so 
engaged, the control device 206 is signaled, via the line 210, 
to disengage the prime mover 106. When the vehicle opera 
tor sets the transmission 208 to either a neutral or parked 
state, the control device 206 senses this condition via the line 
210 and commences to vary the output poWer of the engine 
according to the measured duty cycle of the generator 102. 
It should be clear to a skilled artisan that the control device 
206 may sense a condition other than a neutral or parked 
state in order to vary the output poWer of the engine. 

[0049] FIG. 3 depicts a block diagram of a preferred 
embodiment of a poWer control system 300, including a 
prime mover 308, generator 102, control device 310, and 
output speed converter 314. The control device 310 is 
connected to and in communication With the generator 102 
and output speed converter 314 via a ?rst line 112 and 
second line 312. The output speed converter 314 is coupled 
With the prime mover 308, via a coupling mechanism 318, 
and the generator 102, via a coupling mechanism 306. As 
electrical loads, represented by the variable load 126, are 
connected and removed from the generator 102, a speed of 
the output speed converter 314 is reduced and increased 
accordingly. The control device 310 is con?gured to mea 
sure a duty cycle of the generator output poWer controller 
104 (or a generator output poWer indicator as discussed 
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above) of the generator 102, via the ?rst line 112 and 
generate a signal to the output speed converter 314 via the 
second line 312 so that the duty cycle remains Within a 
pre-determined range. 

[0050] An example of the present embodiment is Where 
the prime mover 308 is a turbine engine and the output speed 
converter 314 is a poWer train that converts a rotational 
speed of an output shaft 316 of the turbine engine by 
engaging a different gear of the poWer train. An input shaft 
320 of the output speed converter 314 is coupled With the 
output shaft 316 of the turbine engine via the coupling 
mechanism 318, for instance a direct drive coupling of the 
type discussed above, and rotates at the same speed as the 
turbine engine output shaft 316. An output shaft 304 of the 
output speed converter 314 is coupled With a shaft 302 of the 
generator 102 via the coupling 306 Which may be a direct 
drive coupling of the type discussed above. As the variable 
load 126 changes, the control device 310 measures a duty 
cycle of the generator output poWer controller (or a genera 
tor output poWer indicator as discussed above), via the ?rst 
line 112, and generates a signal, via the second line 312, to 
engage different gears of the poWer train, so that the duty 
cycle is maintained Within a pre-determined range. In a 
variation of the present embodiment, the output speed con 
verter 314 comprises a continuously variable transmission 
(CVT) and the control device 310 generates a signal via the 
second line 312 to continuously vary the rotational speed of 
the output shaft 304 of the CVT according to the measured 
duty cycle. 

[0051] FIG. 4 depicts a schematic diagram of a preferred 
embodiment of a control device 400 as an electrical circuit. 

In this embodiment, the control device comprises a proces 
sor 406. The processor 406 preferably comprises a micro 
processor, a processor clock, and a poWer supply. In one 
preferred embodiment, the microprocessor is a 68C08 pro 
cessor having internal ?ash memory available from 
Motorola, Inc. of Schaumburg, Ill. The internal clock may be 
a crystal-type oscillator or other oscillator mechanism 
knoWn to those practiced in the art, and the poWer supply 
may be a discrete or integrated circuit con?gured to supply 
the processor 406 With appropriate DC voltage. It is con 
templated that the processor may be a combination of 
individual discrete or separate integrated circuits packaged 
in a single housing or it may be fabricated in a single 
integrated circuit. 

[0052] The processor 406 is connected to and in commu 
nication With a generator (not shoWn) via a connector 402. 
The processor 406 is further connected to and in commu 
nication With a prime mover and a transmission (not shoWn) 
via a connector 450. In one preferred embodiment, the 
control device 400 further comprises a driver 426 Which is 
used as an interface betWeen the processor 406 and the prime 
mover. It is contemplated that in other embodiments, the 
driver 426 is an integral part of the prime mover and more 
speci?cally, a part of the prime mover controller. The 
processor 406 is further connected to and in communication 
With MOSFETS 412, 414, 416, and 418 Wherein the pro 
cessor 406 may regulate an output voltage of the generator 
at a regulation voltage. It should be clear to a skilled artisan 
that a single MOSFET or any similar transistor can be 
implemented to regulate the voltage. The processor 406 is 
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further connected to and in communication With a tempera 
ture sensor and an I/O port via connectors 404 and 410, 
respectively. 

[0053] In one embodiment, the connector 402 comprises 
four separate terminals, namely an ALT terminal 442, an F 
terminal 444, an AC terminal 446, and a GND terminal 448. 
Preferably, the ALT terminal 442 is used to couple to an 
output terminal of the generator via a line 452, the F 
terminal 444 is used to couple With an output poWer con 
troller (indicator) of the generator, for instance, a ?eld coil 
via a line 454, the AC terminal 446 is used to couple With 
a phase terminal of the generator via a line 456, and the 
GND terminal 448 is used to couple With a ground terminal 
via a line 458, providing a return path for the current ?oW. 
Preferably, the processor 406 utiliZes: (l) the ALT terminal 
442 to measure an output voltage of the generator, (2) the F 
terminal 444 to ascertain a poWer level of the generator by, 
for instance, measuring a duty cycle of the output poWer 
controller of the generator, (3) the AC terminal 446 to 
provide access, for instance, to an RPM of the generator, via 
the phase-out terminal 440, and (4) the GND terminal 448 
to access a ground terminal. 

[0054] In one embodiment, the connector 450 is utiliZed to 
connect to and communicate With the prime mover control 
ler and transmission. Preferably, the K1 terminal 430, L1 
terminal 432, M1 terminal 434, and N1 terminal 436 are 
utiliZed to couple With the prime mover controller via lines 
462, 464, 466, and 468, respectively, and P1 terminal 428 is 
utiliZed to couple With the transmission via a line 460. 
Preferably, the processor 406 utiliZes the driver 426 to 
connect to and communicate With the prime mover control 
ler via the lines 462, 464, 466, and 468. The processor 406 
interfaces With the driver via lines 420, 422, and 424. 

[0055] In one embodiment, the prime mover is an internal 
combustion engine and the prime mover controller com 
prises an electric actuator that is coupled With a throttle of 
the engine via a mechanical cable. Preferably, the processor 
406 utiliZes: (l) the line 424 to enable the actuator, (2) the 
line 420 to communicate a direction of movement of the 
cable to the actuator, and (3) the line 426 to communicate a 
step of movement of the cable to the actuator. In a variation 
of the present embodiment, a single line may be utiliZed to 
communicate the enable, direction, and step by transmitting 
a data frame to the driver. In yet another variation, a Wireless 
communication device imbedded in the processor and the 
driver may be utiliZed to perform the same task. 

[0056] In one embodiment, the processor 406 connects to 
and communicates With MOSFETS 412, 414, 416, and 418, 
via lines 488, 490, 492, 494, 496, and 458. Preferably, 
MOSFETS 412 and 414 are coupled in a parallel con?gu 
ration, knoWn to skilled artisans, and are utiliZed to regulate 
an output voltage of the generator at a regulation voltage, for 
instance 28 V, and MOSFETS 416 and 418 are also coupled 
in a parallel con?guration, knoWn to skilled artisans, and are 
utiliZed to protect the generator from excessive voltage, for 
instance, 30 V a condition commonly referred to as an over 
voltage cut off (OVCO) condition. Other transistors instead 
of the MOSFETS may be utiliZed to perform the same task 
as knoWn by skilled artisans Furthermore, it should be clear 
to a skilled artisan that a single transistor can be used to 
regulate the voltage and that multiple transistors are used 
here to provide redundant and OVCO protection. 

Mar. 29, 2007 

[0057] In one embodiment, the processor 406 connects to 
and communicates With a temperature sensor (not shoWn) 
via a terminal 470 of the connector 404. Preferably, the 
processor 406 utiliZes a line 472 to measure a temperature, 
for instance an ambient temperature, to compensate the 
regulation voltage accordingly. In another embodiment, the 
processor 406 connects to and communicates With a com 
puter system via a CAN-L terminal 476, CAN-H terminal 
478, and GND terminal 480 of the connector 410. Prefer 
ably, the processor 406 utiliZes lines 482, 484, and 486 to 
transmit/receive system information. In one variation of the 
present embodiment, the processor 406 utiliZes a CAN 
Protocol to exchange system information. 

[0058] Utilizing the system 100 described in FIG. 1, one 
embodiment of the operation of the control device 110 is 
noW described. The generator 102 is a permanent magnet 
alternator having an SCR as an output poWer controller 104 
(or a generator output poWer indicator as discussed above) 
and the prime mover 106 is an internal combustion engine. 
The prime mover controller 108 comprises a stepper motor 
coupled With a throttle of the engine via a mechanical cable. 
The control device 110 ascertains a poWer level of the 
alternator and varies an output poWer of the engine accord 
ing to the poWer level. This embodiment may readily be 
implemented in a generator set available from Goodman 
Ball, Inc. of Menlo Park, Calif. 

[0059] In one situation, the control device 110 measures a 
voltage variation from a signal received via the line 112. The 
processor 406, included in the control device 110, deter 
mines a duty cycle of the voltage variation, utiliZing an 
onboard programming code stored in the memory of the 
processor 406. This duty cycle is compared With a pre 
determined range, for instance betWeen 70% and 90%. If the 
determined duty cycle is outside of the pre-determined 
range, the processor 406 generates a signal to the driver 426 
that includes an enable, direction, and step components 
Which enable the stepper motor to move the mechanical 
cable a certain amount in a particular direction, thereby 
manipulating the throttle plate of the throttle. For instance, 
if the duty cycle is 60%, the processor 406 enables the 
stepper motor, and moves the mechanical cable to partially 
close the throttle plate. This causes the engine RPM to 
decrease Which in turn causes the engine output poWer to 
decrease. In another instance, if the duty cycle is 95%, the 
processor 406 enables the stepper motor, and moves the 
mechanical cable enough to partially open the throttle plate, 
causing the engine RPM to increase, Which in turn causes 
the output poWer of the engine to increase. If the duty cycle 
is Within the pre-determined range, the processor 406 gen 
erates a signal Whose step component equals a value of Zero, 
causing no change to the condition of the stepper motor. 

[0060] Utilizing the system 200 described in FIG. 2, one 
embodiment of the operation of the control device 206 is 
noW described. The generator 102 is a brushless alternator 
having a ?eld coil as an output poWer controller 104 (or a 
generator output poWer indicator as discussed above), avail 
able from C.E. Niehoif & Co. of Evanston, Ill. The prime 
mover 106 is an internal combustion engine and the prime 
mover controller 108 is a stepper motor coupled With a 
throttle of the engine via a mechanical cable. The transmis 
sion 208 is engaged via a transmission control module (not 
shoWn but knoWn to skilled artisans). The control device 206 
ascertains a poWer level of the alternator and varies an 
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output power of the engine according to the power level 
When the transmission control module is set to either a 
neutral or parked position. This embodiment may readily be 
implemented in a motor vehicle. 

[0061] In one situation, the system 200 is utiliZed to poWer 
and propel the vehicle, utilizing the engine and transmission, 
and provide electrical poWer to the vehicle accessories, 
represented by the variable load 126, utiliZing the alternator. 
The control device 206 monitors a signal via the line 210 to 
determine the state of the transmission. When the vehicle 
operator sets said state to either neutral or parked, the control 
device commences to control the output poWer of the engine. 
In a con?guration, as described above, the control device 
206 utiliZes a processor 406 and MOSFETS 412 thru 418 to 
also regulate the output voltage of the alternator. The line 
112 is utiliZed to sWitch on/olT the ?eld coil to maintain the 
output voltage of the alternator, as sensed via the line 128, 
at a regulation voltage, for instance 14 V. The processor 406, 
utiliZing an onboard programmable code stored in a memory 
of the processor 406, also measure a duty cycle of the 
voltage variation across the ?eld coil produced by said on/olT 
sWitching. The processor 406 generates a signal to the driver 
426 to manipulate the throttle of the engine so that the duty 
cycle remains substantially Within a pre-determined range. 
In another instance, the programmable code may include a 
pulse Width modulation code, as described in Jabaji, US. 
Pat. No. 5,907,233, Wherein the processor 406 selects one of 
several duty cycles and concurrently manipulates the throttle 
to maintain the regulated output voltage of the alternator. In 
another instance, the processor 406 is further con?gured to 
disengage the prime mover 106 When the duty cycle is beloW 
a pre-determined level, for example 28%. 

[0062] UtiliZing the system 300 described in FIG. 3, one 
embodiment of the operation of the control device 310 is 
noW described. The generator 102 is a brushless alternator 
having a ?eld coil as an output poWer controller 104 (or a 
generator output poWer indicator as discussed above). The 
prime mover 308 is a turbine engine. The output speed 
converter 314 is a poWer train that is coupled With the engine 
and the alternator. The poWer train operates to convert a 
rotational speed of the turbine output shaft. The control 
device 310 ascertains a poWer level of the alternator and 
converts the rotational speed of the engine, via the output 
speed converter 314, according to the poWer level. This 
embodiment may readily be implemented in an aircraft. 

[0063] In one situation, the control device 310, imple 
menting a processor 406 and MOSFETS 412 thru 418, 
regulates the output voltage of the alternator and determines 
a duty cycle of the ?eld coil, via the line 112. The control 
device 310 compares the duty cycle to a pre-determined 
range and generates a signal to the poWer train, via the line 
312, to engage a gear of the poWer train so that the duty cycle 
remains Within the pre-determined range. 

[0064] FIG. 5 illustrates an example of one method of 
operating the control device 110, utiliZing FIGS. 1 and 4. 
Upon poWer up at 500, the processor 406 measures a duty 
cycle, at 502, of the generator output poWer controller 104 
(or a generator output poWer indicator as discussed above) 
of the generator 102, via the line 112. The duty Cycle (D) is 
then compared to a loWer limit (D1) and an upper limit (D2) 
at 504. The duty cycles (D1) and (D2) are either pre 
programmed in the memory of the processor 406 or they can 
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be interactively programmed into the processor 406 via the 
I/O port 118. If (D) is greater than or equal to (D1) and less 
than or equal to (D2), the processor 406 generates a signal 
at 528 to turn on the LED 116 to a particular color, for 
instance green, at 538. The processor 406 is branched at 530 
to measure the duty cycle (D) at 502. If the duty cycle (D) 
is not Within the range betWeen (D1) and (D2), the processor 
406 continues at 506 to compare (D) With (D2) at 508. If (D) 
is greater than (D2), the processor 406 continues at 520 to 
generate a signal to the prime mover controller 108, via the 
line 114, to increase the output poWer of the prime mover 
106, at 516. The processor 406 then generates a signal at 524 
to turn the LED 116 to a red color at 526. The processor 406 
is branched at 532 to measure the duty cycle (D) at 502. If 
(D) is less than (D1), the processor 406 continues at 510 to 
generate a signal to the prime mover controller 108, via the 
line 114, to decrease the output poWer of the prime mover 
106, at 512. The processor 406 then generates a signal at 514 
to turn the LED 116 to a blue color at 518. The processor 406 
is branched at 522 to measure the duty cycle (D) at 502. 

[0065] FIG. 6 illustrates an example of one method of 
operating the control device 206, utiliZing FIGS. 2 and 4. 
Upon poWer up at 600, the processor 406 commences to 
regulate the output voltage of the generator 102, at 650, by 
controlling the generator output poWer controller 104, uti 
liZing one or more transistors such as MOSFETS 412 thru 
418. The processor 406 concurrently senses a transmission 
state (TS) at 640 of the transmission 208, via the line 210. 
If TS is not equal to either a neutral or park state, the 
processor 406 branches at 652 to regulate the generator 
output voltage at 640. It should be clear to a skilled artisan 
that the program included in the processor 406 may operate 
to regulate the generator output voltage concurrently With 
controlling the output poWer of the prime mover 106 accord 
ing to a poWer level of the generator 102. It should also be 
clear to a skilled artisan that the program may operate to 
determine a duty cycle (D) of the generator output poWer 
controller 104 concurrently With regulating the output volt 
age of the generator 102, or selecting a pre-determined duty 
cycle (D) utiliZing a pulse Width modulation scheme as 
discussed above. 

[0066] If TS is equal to either a neutral or park state, the 
processor 406 continues at 634 to compare (D) to a pre 
determined value (D3) of the duty cycle. If (D) is less than 
or equal to (D3), the processor 406 generates a signal at 656 
to the prime mover controller 108, via the line 114, to 
disengage the prime mover 106 at 658. The processor 406 
then generates a signal at 660 to communicate one or more 
system status via the I/O port 118, at 662. The processor 406 
is branched at 664 to regulate the generator output poWer 
voltage at 650. If (D) is not less than or equal to (D3), the 
processor 406 continues at 652 to compare (D) to a loWer 
and upper limit duty cycles (D1) and (D2), at 604. If (D) is 
greater than or equal to (D1) and less than or equal to (D2), 
the processor 406 generates a signal at 628 to communicate 
one or more system status via the I/O port 118, at 654. The 
processor 406 is branched at 630 to regulate the generator 
output poWer voltage at 650. If the duty cycle (D) is not 
Within the range betWeen (D1) and (D2), the processor 406 
continues at 606 to compare (D) With (D2) at 608. If (D) is 
greater than (D2), the processor 406 continues at 620 to 
generate a signal to the prime mover controller 108, via the 
line 114, to increase the output poWer of the prime mover 
106, at 616. The processor 406 then generates a signal at 624 
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to communicate one or more system status via the I/O port 
118, at 626. The processor 406 is branched at 632 to regulate 
the generator output poWer voltage at 650. If (D) is less than 
(D1), the processor 406 continues at 610 to generate a signal 
to the prime mover controller 108, via the line 114, to 
decrease the output poWer of the prime mover 106, at 612. 
The processor 406 then generates a signal at 614 to com 
municate one or more system status via the I/O port 118, at 
618. The processor 406 is branched at 622 to regulate the 
generator output poWer voltage at 650. 

[0067] FIG. 7 illustrates an example of one method of 
varying an output poWer of a prime mover 106 by the control 
device 206, utiliZing FIGS. 2 and 4. As discussed above, the 
control device 206 ascertains a poWer level of the generator 
102 by measuring a duty cycle of the generator output poWer 
controller 104 (or a generator output poWer indicator as 
discussed above), via the line 112. A preferred method of 
measuring the duty cycle is by sensing a voltage level of the 
generator output poWer controller (V). A program included 
in the processor 406 operates to vary the prime mover output 
poWer according to the measured voltage (V) by comparing 
it to a pre-programmed value (V H). TWo consecutive volt 
age values (Vi) and (Vi_l) are measured and a difference 
(DV) is determined at 700. The absolute value of the 
difference (DV) is compared to (VH) at 708. 

[0068] If the absolute value of (DV) is less than or equal 
to (VH) the output poWer of the prime mover is changed by 
an amount (DL). In this situation, the sign of (DV) is 
determined at 712, and if (DV) is greater than Zero, the 
processor 406 generates a signal at 716 to decrease the 
output poWer of the prime mover by (DL) at 718. If (DV) is 
less than or equal to Zero, the processor 406 generates a 
signal at 714 to increase the output poWer of the prime 
mover by (DL) at 720. 

[0069] If the absolute value of (DV) is greater than (VH) 
the output poWer of the prime mover is changed by an 
amount (DH). In this situation, the sign of (DV) is deter 
mined at 710, and if (DV) is greater than Zero, the processor 
406 generates a signal at 726 to decrease the output poWer 
of the prime mover by (DH) at 728. If (DV) is less than or 
equal to Zero, the processor 406 generates a signal at 722 to 
increase the output poWer of the prime mover by (DH) at 
724. The (V H), (DL), and (DH) values may be interactively 
programmed into the processor 406 via the I/O port 118. 

[0070] The forgoing discloses a poWer control system 
comprising a control device, a prime mover, and a generator. 
The prime mover drives the generator and the control device 
ascertains a poWer level of the generator and varies an output 
poWer of the prime mover according to the poWer level. The 
system may include a transmission Where the control device 
operation is conditioned on Whether the transmission is in a 
particular state. The system may include a speed converter 
coupled With the prime mover Wherein the control device 
operates to convert a speed of the prime mover according to 
the poWer level. The control device may also operate to 
control an output poWer of the generator, for instance, 
operate to regulate an output voltage of the generator. 

[0071] The examples and illustrations have been used to 
assist the reader With understanding this invention and not 
intended to limit the scope of it. It is the following claims, 
including all equivalents, Which are intended to de?ne the 
scope of this invention. 
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1. A poWer control system, comprising: 

(a) a prime mover; 

(b) a generator coupled With the prime mover; 

(c) a prime mover controller coupled With the prime 
mover and capable of manipulating an output poWer of 
the prime mover; and 

(d) a control device coupled With the generator and the 
prime mover controller; 

Wherein said control device is con?gured to ascertain a 
poWer level of the generator and to vary the output 
poWer of the prime mover, via the prime mover con 
troller, according to said poWer level. 

2. The system of claim 1, Wherein the prime mover 
comprises at least one of an internal combustion engine, a 
turbine engine, a hydraulic motor, and a pneumatic motor. 

3. The system of claim 1, Wherein the generator comprises 
at least one of a brushless alternator, a ?eld control altema 
tor, and a permanent magnet alternator. 

4. The system of claim 1, Wherein the prime mover 
controller comprises a pressure controller capable of varying 
a pressure of the prime mover and Wherein the output poWer 
of the prime mover is varied by varying the pressure. 

5. The system of claim 4, Wherein the pressure controller 
comprises a pressure adjustor responsive to the control 
device and operative to vary the pressure in proportion to 
said poWer level. 

6. The system of claim 5, Wherein the pressure adjustor 
comprises at least one of a compressor, a hydraulic pump, a 
pneumatic pump, and an electric pump. 

7. The system of claim 1, Wherein the prime mover 
controller comprises a fuel volume controller capable of 
varying a fuel volume of the prime mover and Wherein the 
output poWer of the prime mover is varied by varying the 
fuel volume. 

8. The system of claim 7, Wherein the fuel volume 
controller comprises a fuel volume adjustor responsive to 
the control device and operative to vary the fuel volume in 
proportion to said poWer level. 

9. The system of claim 8, Wherein the fuel volume 
adjustor comprises at least one of a carburetor system, a fuel 
injection system, a throttle, and a fuel volume control 
system. 

10. The system of claim 1, Wherein the prime mover 
controller comprises a rotational speed controller capable of 
varying a rotational speed of the prime mover and Wherein 
the output poWer of the prime mover is varied by varying the 
rotational speed. 

11. The system of claim 10, Wherein the rotational speed 
controller comprises an actuator responsive to the control 
device and operative to vary the rotational speed in propor 
tion to said poWer level. 

12. The system of claim 11, Wherein the actuator com 
prises at least one of an electric actuator, a pneumatic 
actuator, and a hydraulic actuator. 

13. The system of claim 10, Wherein the rotational speed 
controller comprises a fuel distributor responsive to the 
control device and operative to vary the rotational speed in 
proportion to said poWer level. 

14. The system of claim 13, Wherein the fuel distributor 
comprises at least one of a throttle, a fuel injection system, 
and a carburetor system. 



US 2007/0069521 A1 

15. The system of claim 1, wherein the prime mover 
controller comprises an electronic engine controller capable 
of varying a rotational speed of the prime mover and 
Wherein the output poWer of the prime mover is varied by 
varying the rotational speed. 

16. The system of claim 1, Wherein the prime mover 
controller comprises an electronic engine controller capable 
of varying a fuel volume of the prime mover and Wherein the 
output poWer of the prime mover is varied by varying the 
fuel volume. 

17. The system of claim 1, Wherein the control device 
further comprises a voltage regulator capable of maintaining 
an output voltage of the generator substantially at a regula 
tion voltage. 

18. The system of claim 17, Wherein the control device 
further comprises a sensor capable of measuring a tempera 
ture and Wherein the voltage regulator is con?gured to vary 
the regulation voltage according to the temperature. 

19. The system of claim 1, further comprising a trans 
mission coupled With the control device and Wherein the 
control device is con?gured to engage the prime mover 
controller When a state of the transmission is substantially 
equivalent to at least one of a neutral and parked condition. 

20. The system of claim 19, Wherein the control device is 
further con?gured to disengage the prime mover When said 
poWer level is beloW a pre-determined level. 

21. The system of claim 1, further comprising means for 
communicating system information. 

22. The system of claim 21, Wherein said system infor 
mation comprises at least one of a prime mover output 
poWer, a prime mover rotational speed, a prime mover 
pressure, a prime mover fuel volume, a generator poWer 
level, a generator regulation voltage, a generator output 
controller duty cycle, a temperature, and a transmission 
state. 

23. The system of claim 21, Wherein said communication 
means comprises a communication terminal, coupled With a 
computer system, capable of transmitting/receiving a com 
munication signal indicative of said system information. 

24. The system of claim 21, Wherein said communication 
means comprises a light emitting diode, generating a ?ash 
ing light pattern indicative of said system information. 

25. A poWer control system, comprising: 

(a) a prime mover; 

(b) a speed converter coupled With the prime mover and 
capable of converting a speed of the prime mover; 

(c) a generator coupled With the speed converter; and 

(d) a control device coupled With the generator and the 
speed converter; 

Wherein said control device is con?gured to ascertain a 
poWer level of the generator and to convert the speed of 
the prime mover, via the speed converter, according to 
said poWer level. 

26. The system of claim 25, Wherein the speed converter 
comprises a poWer train. 

27. A control device for a generator comprising a gen 
erator output poWer controller, said generator is driven by a 
prime mover, said prime mover coupled With a prime mover 
controller capable of manipulating an output poWer of the 
prime mover, said control device comprising: 
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a processor, including a programming code operable on 
the processor, coupled With the generator output poWer 
controller and the prime mover controller; 

Wherein said processor is con?gured to measure a duty 
cycle of the generator output poWer controller, via a 
?rst line, and to vary the output poWer of the prime 
mover by generating a signal to the prime mover 
controller, via a second line, according to said duty 
cycle. 

28. The control device of claim 27, Wherein said generator 
output poWer controller comprises at least one of a ?eld coil, 
a silicon controlled recti?er, and a metal oxide semiconduc 
tor ?eld e?fect transistor. 

29. The control device of claim 27, Wherein the processor 
is con?gured to generate a signal, via the second line, to vary 
the output poWer of the prime mover so that the duty cycle 
remains substantially Within a pre-determined range. 

30. The control device of claim 29, Wherein the pre 
determined range is substantially betWeen 70% and 90%. 

31. The control device of claim 27, Wherein the processor 
is further con?gured to measure an output voltage of the 
generator, via a third line, and to generate a signal, via the 
second line, to vary the output poWer of the prime mover 
substantially proportional to a difference betWeen the output 
voltage and a pre-determined voltage. 

32. The control device of claim 27, Wherein the processor 
is further con?gured to measure an output voltage of the 
generator, via a third line, and to vary the duty cycle of the 
generator output poWer controller, via the ?rst line, so that 
the output voltage is substantially equal to a regulation 
voltage. 

33. The control device of claim 32, Wherein the processor 
is further con?gured to measure a temperature, via a forth 
line, and to vary the regulation voltage according to the 
temperature. 

34. The control device of claim 27, Wherein the prime 
mover further comprises a transmission and Wherein the 
processor is further con?gured to measure a transmission 
state, via a third line, and to generate a signal to vary the 
output poWer of the prime mover When said transmission 
state is substantially equivalent to at least one of a neutral 
and parked condition. 

35. The control device of claim 34, Wherein the processor 
is further con?gured to generate a signal, via the second line, 
to disengage the prime mover When the duty cycle is 
substantially beloW a pre-determined value. 

36. The control device of claim 35, Wherein the pre 
determined value is substantially equal to 28%. 

37. The control device of claim 27, further comprising 
means for communicating system information. 

38. A control device for a generator comprising a gen 
erator output poWer indicator, said generator is driven by a 
prime mover, said prime mover coupled With a prime mover 
controller capable of manipulating an output poWer of the 
prime mover, said control device comprising: 

a processor, including a programming code operable on 
the processor, coupled With the generator output poWer 
indicator and the prime mover controller; 

Wherein said processor is con?gured to measure a duty 
cycle of the generator output poWer indicator, via a ?rst 
line, and to vary the output poWer of the prime mover 
by generating a signal to the prime mover controller, 
via a second line, according to said duty cycle. 
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39. The control device of claim 38, wherein said generator 
output poWer indicator comprises a terminal capable of 
providing a signal indicative of the generator output poWer. 

40. A control device for a generator comprising a gen 
erator output poWer controller, said generator is driven by a 
prime mover via a speed converter coupled With the prime 
mover and capable of converting a speed of the prime 
mover, said control device comprising: 

a processor, including a programming code operable on 
the processor, coupled With the generator output poWer 
controller and the speed converter; 

Wherein said processor is con?gured to measure a duty 
cycle of the generator output poWer controller, via a 
?rst line, and to convert the speed of the prime mover 
by generating a signal to the speed converter, via a 
second line, according to said duty cycle. 

41. A method for controlling a poWer control system, said 
poWer control system comprising a prime mover, a generator 
coupled With the prime mover, and a prime mover controller 
coupled With the prime mover and capable of manipulating 
an output poWer of the prime mover, said method compris 
mg: 

(a) ascertaining a poWer level of the generator; and 

(b) varying the output poWer of the prime mover, via the 
prime mover controller, according to said poWer level. 

42. The method of claim 41, Wherein the step of varying 
the output poWer of the prime mover comprises varying a 
pressure of the prime mover. 

43. The method of claim 42, Wherein the step of varying 
the pressure comprises varying the pressure in proportion to 
said poWer level. 

44. The method of claim 41, Wherein the step of varying 
the output poWer of the prime mover comprises varying a 
fuel volume of the prime mover. 

45. The method of claim 44, Wherein the step of varying 
the fuel volume comprises varying the fuel volume in 
proportion to said poWer level. 

46. The method of claim 41, Wherein the step of varying 
the output poWer of the prime mover comprises varying a 
rotational speed of the prime mover. 

47. The method of claim 46, Wherein the step of varying 
the rotational speed comprises varying the rotational speed 
in proportion to said poWer level. 

48. The method of claim 41, further comprising main 
taining an output voltage of the generator, via a voltage 
regulator, substantially at a regulation voltage. 

49. The method of claim 48, further comprising measur 
ing a temperature, via a sensor, and varying the regulation 
voltage according to the temperature. 

50. The method of claim 41, further comprising engaging 
the prime mover When a state of a transmission is substan 
tially equivalent to at least one of a neutral and parked 
condition. 

51. The method of claim 50, further comprising disen 
gaging the prime mover When said poWer level is beloW a 
pre-determined level. 

52. The method of claim 41, further comprising commu 
nicating system information. 

53. The method of claim 52, Wherein the step of com 
municating comprises transmitting/receiving a communica 
tion signal indicative of said system information. 
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54. A method for controlling a poWer control system, said 
poWer control system comprising a prime mover, a speed 
converter coupled With the prime mover and capable of 
converting a speed of the prime mover, and a generator 
coupled With the speed converter, said method comprising: 

(a) ascertaining a poWer level of the generator; and 

(b) converting the speed of the prime mover, via the speed 
converter, according to said poWer level. 

55. The method of claim 54, Wherein the step of convert 
ing the speed of the prime mover comprises engaging a gear 
of the speed converter. 

56. A method for controlling a generator comprising a 
generator output poWer controller, said generator is driven 
by a prime mover, said prime mover coupled With a prime 
mover controller capable of manipulating an output of the 
prime mover, said method comprising: 

(a) measuring a duty cycle of the generator output poWer 
controller, via a ?rst line; and 

(b) varying the output poWer of the prime mover, via the 
prime mover controller, by generating a signal to the 
prime mover controller, via a second line, according to 
said duty cycle. 

57. The method of claim 56, Wherein the step of varying 
the output poWer comprises varying the output poWer so that 
the duty cycle remains substantially Within a pre-determined 
range. 

58. The method of claim 56, further comprising measur 
ing an output voltage of the generator, via a third line, and 
varying the output poWer substantially proportional to a 
difference betWeen the output voltage and a pre-determined 
voltage. 

59. The method of claim 56, further comprising measur 
ing an output voltage of the generator, via a third line, and 
varying the duty cycle, via the ?rst line, so that the output 
voltage is substantially equal to a regulation voltage. 

60. The method of claim 56, further comprising sensing a 
state of a transmission, via a third line, and engaging the 
prime mover When the state of the transmission is substan 
tially equivalent to at least one of a neutral and parked 
condition. 

61. The method of claim 60, further comprising generat 
ing a signal, via the second line, to disengage the prime 
mover When the duty cycle is substantially beloW a pre 
determined value. 

62. A method for controlling a generator comprising a 
generator output poWer indicator, said generator is driven by 
a prime mover, said prime mover coupled With a prime 
mover controller capable of manipulating an output of the 
prime mover, said method comprising: 

(a) measuring a duty cycle of the generator output poWer 
indicator, via a ?rst line; and 

(b) varying the output poWer of the prime mover, via the 
prime mover controller, by generating a signal to the 
prime mover controller, via a second line, according to 
said duty cycle. 

63. The method of claim 62, Wherein the step of measur 
ing the duty cycle of the generator output poWer comprises 
receiving the duty cycle from a terminal capable of provid 
ing a signal indicative of the generator output poWer. 

64. A method for controlling a generator comprising a 
generator output poWer controller, said generator is driven 
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by a prime mover via a speed converter coupled With the 
prime mover and capable of converting a speed of the prime 
mover, said method comprising: 

(a) measuring a duty cycle of the generator output poWer 
controller, via a ?rst line; and 
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(b) converting the speed of the prime mover, via the speed 
converter, by generating a signal to the speed converter, 
via a second line, according to said duty cycle. 


