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ABSTRACT
In atleast one embodiment, a system for a class 7 or 8 vehicle is provided. The system includes
a first motor, a second motor, and a controller. The first motor is configured to generate torque for the
vehicle. The second motor is configured to drive an engine of the vehicle such that the vehicle meets
a desired speed as set forth by a driver. The controller is configured to drive at least one of the first
motor and the second motor and to receive a first signal indicative of a speed of the vehicle. The
controller is further configured to deactivate the first motor if the speed of the vehicle is greater than

a predetermined speed limit.
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SYSTEM AND METHOD FOR TWO STEP MOTOR FOR ELECTRIC VEHICLE (EV) TRUCK
AND COMMERCIAL VEHICLE APPLICATIONS

TECHNICAL FIELD

[0001] Aspects disclosed herein generally relate to a system and method for a two-step motor
for electric vehicle (EV) truck and commercial vehicle applications. These aspects and others will be

discussed in more detail below.

BACKGROUND

[0002] U.S. Patent No. 9,038,759 to Kaneko ef al. (“Kaneko”) discloses a hybrid work vehicle
which is simple in configuration. The hybrid work vehicle includes: an engine; a hydraulic pump
which is driven by the engine; a work device which is disposed at the front of the vehicle and performs
work using the hydraulic pump as a drive source; a motor/generator which generates electric power
by use of the torque of the engine; and a travel drive device which causes the vehicle to travel by
rotating and driving wheels by use of the electric power generated by the motor/generator. The hybrid
work vehicle is steered while the vehicle bends by way of a center joint. The travel drive device
includes: a plurality of electric motors; and a propeller shaft which is linked with the plurality of
electric motors and transmits motive power from the plurality of electric motors to the wheels. The
plurality of electric motors are disposed at the front and rear sides of the center joint with the center

joint being disposed therebetween.

SUMMARY

[0003] In at least one embodiment, a system for a class 7 or 8 vehicle is provided. The system
includes a first motor, a second motor, and a controller. The first motor is configured to generate
torque for the vehicle. The second motor is configured to drive an engine of the vehicle such that the
vehicle meets a desired speed as set forth by a driver. The controller is configured to drive at least one
of the first motor and the second motor and to receive a first signal indicative of a speed of the vehicle.
The controller is further configured to deactivate the first motor if the speed of the vehicle is greater

than a predetermined speed limit.
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[0004] In at least another embodiment, a system for a class 7 or 8 vehicle is provided. The
system includes a first motor, a second motor, and a controller. The first motor is configured to
generate torque for the vehicle. The second motor is configured to drive an engine of the vehicle such
that the vehicle meets a desired speed as set forth by a driver. The controller is configured to drive at
least one of the first motor and the second motor and to receive a first signal indicative of a speed of
one of the first motor and the second motor. The controller is further configured to deactivate the first

motor if the speed of the vehicle is greater than a predetermined speed limit.

[0005] In at least another embodiment, a system for a class 7 or 8 vehicle is provided. The
system includes a first motor, a second motor, and a clutch. The first motor is configured to generate
torque for the vehicle. The second motor is configured to drive an engine of the vehicle such that the
vehicle meets a desired speed as set forth by a driver. The clutch is configured to couple at least one
of the first motor and the second motor to a driveline of a transmission to generate the torque for the
vehicle and to disengage the first motor from the driveline if a speed of the vehicle is greater than a

predetermined speed limit.

[0006] In at least another embodiment, a system for a class 7 or 8 vehicle is provided. The
system includes a first motor, a second motor, and a clutch. The first motor is configured to generate
torque for the vehicle. The second motor is configured to drive an engine of the vehicle such that the
vehicle meets a desired speed as set forth by a driver. The clutch is configured to couple at least one
of the first motor and the second motor to a driveline of a transmission to generate the torque for the
vehicle and to drive the engine of the vehicle such that the vehicle meets the desired speed as set forth
by the driver. The clutch is further configured to disengage the first motor from the driveline if a

speed of one of the first motor and the second motor is greater than a predetermined speed limit.

[0007] In at least another embodiment, a method is disclosed. The method includes generating
torque for a class 7 or 8 vehicle with a first motor and driving an engine of the class 7 or 8 vehicle
with a second motor such that the class 7 or 8 vehicle meets a desired speed as set forth by a driver.
The method further includes electronically controlling at least one of the first motor and the second
motor and electronically receiving a first signal indicative of a speed of the vehicle. The method
further includes electronically deactivating the first motor if the speed of the vehicle is greater than a

predetermined speed limit.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIGURE 1 depicts a system for providing a plurality of motors for an EV truck or EV

commercial vehicle application in accordance to one embodiment;

[0009] FIGURE 2 depicts another system for the EV truck or EV commercial vehicle

application in accordance to another embodiment;

[0010] FIGURE 3 depicts a method for providing a high torque and high speed for an EV truck

or EV commercial vehicle application in accordance to one embodiment; and

[0011] FIGURE 4 depicts a plot for providing a high torque and high speed for the EV truck

or EV commercial vehicle application in accordance to one embodiment.

DETAILED DESCRIPTION

[0012] As required, detailed embodiments of the present invention are disclosed herein;
however, it is to be understood that the disclosed embodiments are merely exemplary of the invention
that may be embodied in various and alternative forms. The figures are not necessarily to scale; some
features may be exaggerated or minimized to show details of particular components. Therefore,
specific structural and functional details disclosed herein are not to be interpreted as limiting, but
merely as a representative basis for teaching one skilled in the art to variously employ the present

invention.

[0013] It is recognized that the controllers as disclosed herein may include various
microprocessors, integrated circuits, memory devices (e.g., FLASH, random access memory (RAM),
read only memory (ROM), electrically programmable read only memory (EPROM), electrically
erasable programmable read only memory (EEPROM), or other suitable variants thereof), and
software which co-act with one another to perform operation(s) disclosed herein. In addition, such
controllers as disclosed utilize one or more microprocessors to execute a computer-program that is

embodied in a non-transitory computer readable medium that is programmed to perform the functions
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as disclosed. Further, the controller(s) as provided herein includes a housing and the various number
of microprocessors, integrated circuits, and memory devices ((e.g., FLASH, random access memory
(RAM), read only memory (ROM), electrically programmable read only memory (EPROM),
electrically erasable programmable read only memory (EEPROM)) positioned within the housing.
The controller(s) as disclosed also include hardware-based inputs and outputs for transmitting and

receiving data, respectively, to and from other hardware-based devices as discussed herein.

[0014] Aspects disclosed herein provide, but not limited to, a system and a method for
combining a first motor (e.g., a high torque electrical motor) and a second motor (e.g., a high speed
electrical motor) that are either in a series with one another or parallel with one another to eliminate
the use of a multi-speed gearbox for commercial EV applications or for class 7 and class 8 vehicles.
A class 7 or class 8 vehicle may be considered a heavy-duty truck under the U.S. gross vehicle weight
rating (GVWR) system, with a class 7 vehicle having a gross weight limit of 26,001-33,000 pounds,

and a class 8 vehicle having a gross weight of 33,001 pounds or more.

[0015] The current EV landscape may be dominated by permanent magnet alternating current
(AC) motors in terms of efficiency. A single motor solution may be common for passenger cars, but
such a solution may be a challenge for heavy commercial vehicles such the Class 7 and 8 vehicles.
Mostheavy duty EV vehicles, larger than, for example, 10000 1bs GCW, also need to meet gradeability
requirements with heavy loads and achieve highway road speeds. To meet these requirements, a two
speed or multi speed gearbox mechanism is required to meet the launch-ability and gradeability
requirements as well as greater road speeds of up to 65 mph or higher at acceptable performance levels.
Commercial vehicles are required to deliver higher payloads than their passenger car cousins. This
aspect may place a higher torque requirement at a low speed to achieve the start-ability and
gradeability required to move heavier payloads for Class 7 and 8 vehicles. Achieving the gradeability
and start-ability results in the selection of an EV motor with high torque or high speed. This may
necessitate a gearbox to be able to meet the high torque requirement at low speed and the ability to
achieve higher speeds utilizing higher gears. The embodiments disclosed herein provide a way of
combining, for example, a high torque electrical motor either in series or in parallel with a high-speed
electrical motor so as to cover torque and speed range requirements in a commercial vehicle
application while eliminating the need for a multi-speed gearbox to accomplish the desired

performance. It is generally advantageous to remove the multi-speed gearbox since the gearbox itself
4
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includes many moving parts which may reduce reliability and may require comparatively frequent
servicing and fluid changes. The embodiments as disclosed herein may enable Class 7 or 8 trucks to

carry loads and launch at, for example, 25% of a slope on a road.

[0016] In general, two electrical motors may be coupled in series with one another or in parallel
with one another to drive a common traction axle. One motor may be optimized for low speed tractive
torque and the other motor may be optimized for higher speed. At low speeds, both motors are
engaged. Once the speed limit of the high torque motor is reached, the high torque motor may be de-
energized electrically thereby leaving the high-speed motor to handle the high-speed portion of the

driveline application profile for the vehicle.

[0017] FIGURE 1 depicts a system 100 for an EV truck 101 or EV commercial vehicle
application 103 (referred to hereafter as “EV truck 101”) in accordance to one embodiment. In one
example, the system 100 may be utilized for Class 7 or 8 vehicles. Additionally, the EV truck 101
(or vehicle) may be a class 7 vehicle having a gross weight limit of 26,001-33,000 pounds or class 8

vehicle having a gross weight of 33,001 pounds or more.

[0018] The system 100 includes a first motor 102 and a second motor 104. A drive shaft 106
is coupled to each of the first motor 102 and the second motor 104 (e.g., drive shaft 106a is positioned
between the first motor 102 and the second motor 104 and drive shaft 106b is positioned between the
second motor 104 and a rear differential 108). The rear differential 108 is coupled to the drive shaft
106 for rotating a rear axle 110 and corresponding wheels 112 that are attached to the rear axle 110.
An engine 114 generates power for the EV truck 101, the first motor 102 and/or the second motor 104
rotate to thereby transmit motive power to the drive shaft 106 so that the wheels 112 rotate via the
differential 108. As the drive shaft 106 rotates, the differential 108 rotates to transfer torque to the

wheels 112 for rotating the same.

[0019] A firstinverter 116 receives direct current (DC) power from one or more batteries (not
shown) and converts the DC power into an alternating current (AC) power to drive the first motor 102.
A second inverter 118 also receives DC power from the one or more batteries and converts the DC
power into the AC power to drive the second motor 104. A motor controller 118 is coupled to the

inverter 116 for controlling the operation of the first motor 102. The motor controller 118 is also
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coupled to the inverter 117 for controlling the operation of the second motor 104. It is recognized
that the first inverter 116 and/or the second inverter 117 may be separate from the motor controller
118. Additionally, the motor controller function may be integrated on the first inverter 116 or the
second inverter 117. In one example, the first motor 102 may be a high torque motor. The first motor
102 may be energized to provide torque for the vehicle 101. For example, the first motor 102 may be
engaged (or driven by the inverter 116) to achieve launch-ability and low speed gradeability. The
second motor 104 may be energized, via the second inverter 117, to provide a higher engine speed (or
vehicle speed) when the vehicle 101 is required to operate at higher road speeds. Each of the first

motor 102 and the second motor 104 are configured to drive the rear axle 110.

[0020] The first motor 102 is generally arranged to incorporate a relatively low upper speed
limit or maximum RPM. One or more first sensors 120 (hereafter “the first sensor 120”) may be
positioned about the first motor 102 to monitor vehicle speed or engine speed of the EV truck 101. If
engine speed is measured, then the sensor(s) 120 measure the rotations per minute (RPM) of the engine
114. The first sensor 120 may transmit signals indicative of the measured RPM to the controller 118.
The controller 118 may deactivate (or deenergize) the first motor 102 by controlling the first inverter
116 to stop providing AC power to the first motor 102 upon determining that the RPM for the first
motor 102 has exceeded a predetermined RPM limit (e.g., 1500 rpm). In this instance, the first motor
102 is controlled by the controller 118 via the first inverter 116 to cease to provide torque.
Altematively, one or more second sensors 122 (hereafter “the second sensor 122”) may be configured
to monitor vehicle speed of the EV truck 101 or engine speed of the engine 114.  The controller 118
may control the first motor 102 via the inverter 116 to provide a zero torque output upon determining
that the engine speed (or vehicle speed) has exceeded a predetermined speed limit (e.g., or as noted
above the predetermined RPM limit (also known as engine speed) or for example, 1500 rpm).
References to deenergizing (or deactivating) the first motor 102 is commonly understood as the first
inverter 116 controlling the first motor 102 (e.g., via the use of vector control) to provide a zero-output
torque. It is recognized that the predetermined RPM limit may correspond to any number of values
and one example of the predetermined RPM limit may be 5000 rpm). In the event the actual vehicle
speed is used as a threshold to monitor with respect to deactivating the first motor 102 and activating
the second motor 104, the predetermined vehicle speed limit (or predetermined speed limit) may be

any number of vehicle speeds, such as for example, 9 mile per hour (mph), 15 mph, 55 mph, etc. Itis
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recognized that engine 114 is still operably coupled to the second motor 104 when the first motor 102

is controlled to no longer provide torque for the truck 101.

[0021] Upon detecting that either the RPM for the first motor 102 exceeds the predetermined
RPM or that the vehicle speed exceeds a predetermined vehicle speed limit, the motor controller 118
may then energize (if not already energized) the second motor 104, via the second inverter 117, to
drive the rear axle 110 in moments in which the EV truck 101 is required to travel at greater speeds.
It is recognized that the first motor 102 and the second motor 104 may be energized at the same time
particularly in moments when demand for torque may be high while the demand for vehicle speed
may be below the predetermined speed limit. For example, each of the first motor 102 and the second
motor 104 may be both driven in the event the required torque from the truck 101 is greater than the
torque capability of the first motor 102. In general, the controller 118 may assign a greater priority to
the first motor 102 to optimize system efficiency. For example, the first motor 102 (or high torque
motor) is already running and operates at an optimized efficiency, since the first motor 102 has the
highest efficiency in this region. Any additional amount of torque that is required by the truck 101
that cannot be met by the first motor 102 is then provided by the second motor 104. The second motor

104 provides the tractive effort at higher speeds.

[0022] It is recognized that the first motor 102 may be implemented as an induction motor or
a switched reluctance motor and may be suitable to address issues involving back electromotive force
(“EMF”). For example, overspeed conditions applicable to the first motor 102 may result in
uncontrollable EMF being generated by permanent magnets in the first motor 102 which may damage
the first motor 102 or various controller(s). This condition may be avoided by implementing the first
motor 102 as an induction motor or switched reluctance type motor (SRM). In this case, the controller
118 may deenergize the first motor 102 via the first inverter 116 to directly decouple the first motor
102 from mechanically driving the rear axle 110. However, the first motor 102 may stay coupled to

the drive shaft 106 provided the first motor 102 is arranged to mechanically withstand the higher RPM.

[0023] The controller 118 continues to monitor vehicle speed (or engine speed) while
controlling the second motor 104 (and deenergizing the first motor 102). In the event vehicle speed
drops below the predetermined speed limit (or RPM drops below the predetermined RPM limit), the
controller 118 may then selectively engage (or energize) the first motor 102 while deenergizing the

7
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second motor 104 to resume operation. In this case, it is desired to provide torque at lower speeds for

purposes of, but not limited to, launch ability and gradeability.

[0024] FIGURE 2 depicts another system 200 for the EV truck 101 in accordance to one
embodiment. Some of the elements as set forth in connection with the system 100 in FIGURE 1 are
utilized in the system 200 such as for example the first motor 102, the second motor 104, the drive
shaft 106, the differential 108, the first inverter 116, the second inverter 117, and the motor controller
118. The system 200 further includes a clutch 202 that may be mechanically coupled to the first motor
102 and to the second motor 104. The clutch 202 may disengage the first motor 102 from driving the
rear axle 110. Alternatively, the clutch 202 may couple the first motor 102 to the rear axle 110.

[0025] The system 200 may be generally similar to the system 100 noted above with respect
to utilizing the first motor 102 in moments when the vehicle speed (or engine) speed is below a
predetermined vehicle speed limit or further based on a predetermined RPM limit. Thus, the clutch
202 may be engaged to couple the first motor 102 to the drive shaft 106a. In this instance, the EV
truck 101 may be required to provide torque at lower speeds to support vehicle launch ability and/or
gradeability requirements. When the EV truck 101 is required to exceed the predetermined speed
limit (e.g., vehicle operator desires to operate the EV truck 101 at greater speeds), the clutch 202 may
disengage the first motor 102 from the drive train 106b. In this case, the controller 118 may energize
the second motor 104 to ensure that the EV truck 101 meets the desired speed requirements as set forth
by the driver. The second motor 104 may drive the wheels 112 via the drive train 106b, the differential
108, and the rear axle 110.

[0026] Similarly to the system 100 noted above, once vehicle speed (or engine speed) falls
below the predetermined speed limit, it may be necessary to provide more torque in this instance.
Thus, the clutch 202 may be engaged to couple the first motor 102 back to the drive train 106a and
106b and subsequently to the differential 108 and the rear axle 110 to drive the wheels 112. The
second motor 104 may be deactivated or deenergized by the controller 118 (e.g. the controller 118
may control the second inverter 117 to cease providing the AC power to the second motor 104). The
first motor 102 and the second motor 104 as set forth in the system 200 may be implemented, for
example, as permanent magnet motors. The particular type of motor implemented for the first motor

102 and the second motor 104 may vary based on the desired criteria of a particular implementation.
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While the first motor 102 and the second motor 104 are illustrated as being separate units, it is
recognized that the first motor 102 and the second motor 104 may be combined into a single unit and
that different packaging variations may be utilized to maximize efficiency of the various motors 102,
104.

[0027] FIGURE 3 depicts a method 300 for providing a high torque and high speed for an EV

truck or EV commercial vehicle application in accordance to one embodiment.

[0028] In operation 302, the sensor 120 measures the RPM or torque of the first motor 102 and
provides the same to the controller 118. Additionally or alternatively, the sensor 122 provides engine

speed or vehicle speed to the controller 118.

[0029] In operation 304, the controller 118 compares the measured RPM (or motor speed (or
engine speed) to the predetermined RPM limit. Additionally or alternatively, the controller 118
compares the vehicle speed (or engine speed (e.g. engine RPM)) to the predetermined vehicle speed
limit. If the measured RPM is greater than the predetermined RPM limit, or the measured speed is
greater than the predetermined vehicle speed limit, then the method 300 moves to operation 306. If
not, then the method 300 moves to operation 308. The predetermined speed limit may correspond to

the predetermined RPM (or engine speed) limit or to the predetermined vehicle speed limit.

[0030] In operation 306, the controller 118 may deenergize the first motor 102 while
energizing the second motor 104 to meet the desired vehicle speed as required by the driver. It is
recognized that the second motor 104 may be energized prior to the first motor 102 being deenergized.
For example, the second motor 104 may be energized prior to the first motor 102 being deenergized
if the desired torque for the truck 101 exceeds the torque that can otherwise be provided by the first
motor 102. If the first motor 102 is already running to provide torque, and the demand for torque
increases, the controller 118 prioritizes that the first motor 102 continue to provide torque since the
first motor 102 is already running. The controller 118 may then energize the second motor 104 to
provide the additional torque to meet the overall torque demand for the truck 101. Once the desire
torque demand is met, the second motor 104 remains energized as the first motor 102 is deenergized

to meet the desired vehicle speed as required by the driver. Additionally, the second motor 104 may
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be deenergized prior to the first motor 102 being deenergized and then may be subsequently energized

once the method 300 reaches operation 306.

[0031] In operation 308, the controller 118 continues to energize the first motor 102 and/or the

second motor 104.

[0032] While the method 300 generally corresponds to the operations performed by the system
100, it is recognized that the method 300 also generally applies to the system 200 with the exception

of the clutch 202 being engaged or disengaged in the manner noted above.

[0033] FIGURE 4 depicts various regions 400, 402 that illustrate operating modes for the first
motor 102 and/or the second motor 104 in accordance to one embodiment. Region 400 generally
depicts that the first motor 102 and the second motor 104 may be active as the EV truck 101 may be
operating at a low to medium vehicle speed while having to provide varying degrees of torque. Region
402, the second motor 104 is energized as the engine speed exceeds the predetermined RPM limit 460

(e.g., engine speed) and the first motor 102 is deenergized.

[0034] Referring back to region 400, line 450 generally illustrates a curve for an inductance or
reluctance-based motor for the first motor 102. Line 454 generally illustrates a curve for a high-speed
permanent magnet AC based motor for the second motor 104. Line 455 generally illustrates a high
efficiency operating area for the first motor 102. Line 456 generally illustrates a curve for a combined
available torque for the first motor 102 and the second motor 104. Line 458 generally illustrates a

combined power curve for a high torque motor curve and a high-speed motor curve.

[0035] At462, this condition illustrates that the first motor 102 is deenergized while the second
motor 104 (e.g., the permanent magnet motor) is energized and that the second motor 104 torque while
the speed of the vehicle is greater than the predetermined speed limit. At 464, this condition illustrates
that second motor 104 while implemented as a permanent magnet motor exhibits a high efficiency
when the vehicle speed is greater than the predetermined speed limit since this is a high-speed motor.

It is noted that the types of motors identified in FIGURE 4 are intended to serve as examples.

[0036] While exemplary embodiments are described above, it is not intended that these

embodiments describe all possible forms of the invention. Rather, the words used in the specification

10
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are words of description rather than limitation, and it is understood that various changes may be made
without departing from the spirit and scope of the invention. Additionally, the features of various

implementing embodiments may be combined to form further embodiments of the invention.

11
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CLAIMS

1. A system for a class 7 or 8 vehicle, the system comprising:
a first motor configured to generate torque for the vehicle;
a second motor configured to drive an engine of the vehicle such that the vehicle
meets a desired speed as set forth by a driver; and
a controller being configured to:
drive at least one of the first motor and the second motor;
receive a first signal indicative of a speed of the vehicle; and
deactivate the first motor if the speed of the vehicle is greater than a

predetermined speed limit.

2. The system of claim 1 wherein the controller is further configured to activate only the second

motor if the speed of the vehicle is greater than the predetermined speed limit.

3. The system of claim 1, wherein the first motor is an inductance motor or a switched reluctance
motor.
4, The system of claim 1, wherein the first motor is configured to remain coupled to a driveline

of a vehicle transmission after the first motor has been deactivated by the controller.

5. The system of claim 1, wherein the vehicle is one of the class 7 vehicle that includes a gross
weight limit of between 26,001-33,000 pounds and the class 8 vehicle that includes a gross weight of

33,001 pounds or more.

6. A system for a class 7 or 8 vehicle, the system comprising:

a first motor configured to generate torque for the vehicle;

a second motor configured to drive an engine of the vehicle such that the vehicle
meets a desired speed as set forth by a driver; and

a controller being configured to:

12
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drive at least one of the first motor and the second motor;
receive a first signal indicative of a speed of one of the first motor or the second
motor; and

deactivate the first motor if the speed is greater than a predetermined speed limit.

7. The system of claim 6, wherein the controller is further configured to activate only the second

motor if the speed is greater than the predetermined speed limit.

8. The system of claim 6, wherein the first motor is an inductance motor or a switched reluctance
motor.
9. The system of claim 6, wherein the first motor is configured to remain coupled to a driveline

of a vehicle transmission after the first motor has been deactivated by the controller.

10.  The system of claim 6, wherein the vehicle is one of the class 7 vehicle that
includes a gross weight limit of between 26,001-33,000 pounds and the class 8 vehicle that includes

a gross weight of 33,001 pounds or more.

11. A system for a class 7 or 8 vehicle, the system comprising:
a first motor configured to generate torque for the vehicle;
a second motor configured to drive an engine of the vehicle such that the vehicle
meets a desired speed as set forth by a driver; and
a clutch being configured to:
couple at least one of the first motor and the second motor to a driveline of a
transmission to generate the torque for the vehicle; and
disengage the first motor from the driveline if a speed of the vehicle is greater

than a predetermined speed limit.

12.  The system of claim 11, wherein the clutch engages only the second motor to the driveline if

the speed of the vehicle is greater to than the predetermined speed limit.

13
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13.  The system of claim 11, wherein the first motor and the second motor are permanent magnet

motors.

14. A system for a class 7 or 8 vehicle, the system comprising:
a first motor configured to generate torque for the vehicle;
a second motor configured to drive an engine of the vehicle such that the vehicle
meets a desired speed as set forth by a driver; and
a clutch being configured to:
couple at least one of the first motor and the second motor to a driveline of a
transmission to generate the torque for the vehicle and to drive the engine of the vehicle such that the
vehicle meets the desired speed as set forth by the driver; and
disengage the first motor from the driveline if a speed of one of the first motor

and the second motor is greater than a predetermined speed limit.

15.  The system of claim 14, wherein the clutch engages only the second motor to the driveline if

the speed of one of the first motor and the second motor is greater than the predetermined speed limit.

16.  The system of claim 14, wherein the first motor and the second motor are permanent magnet

motors.

17. A method comprising:
generating torque for a class 7 or 8 vehicle with a first motor;
driving an engine of the class 7 or 8 vehicle with a second motor such that the class 7
or 8 vehicle meets a desired speed as set forth by a driver;
electronically controlling at least one of the first motor and the second motor;
electronically receiving a first signal indicative of a speed of the vehicle; and
electronically deactivating the first motor if the speed of the vehicle is greater than a

predetermined speed limit.
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18.  The method of claim 17 further comprising electronically activating only the second motor if

the speed of the vehicle is greater than the predetermined speed limit.

19. The method of claim 17, wherein the first motor is an inductance motor or a switched

reluctance motor.

20.  The method of claim 17, wherein the first motor is configured to remain coupled to a driveline

of a vehicle transmission after the first motor has been deactivated by a controller.
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