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(57) ABSTRACT

A method for transferring existing data from a source motor
to a target motor includes retrieving the existing data from the
source motor, optionally converting the existing data into a
new format, and at least one of storing, erasing, writing,
overwriting, or replacing software and/or data on the target
motor such that the existing data is stored on the target motor
in a format compatible with the target motor.
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DATA TRANSFER BETWEEN MOTORS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit under 35 U.S.C.
§119(e) of U.S. Provisional Patent Application No. 61/074,
983, filed Jun. 23, 2008, titled DATA TRANSFER
BETWEEN MOTORS, and U.S. Provisional Patent Applica-
tion No. 61/074,974, filed Jun. 23, 2008, titled OPTIMIZA-
TION OF MOTOR OPERATION USING A TEST CYCLE.
The entire contents of each of the above-referenced applica-
tions are incorporated by reference herein and made a part of
this specification.

BACKGROUND

[0002] 1. Field

[0003] The present disclosure relates to the field of elec-
tronic control systems for motors and to systems and methods
for transferring operational parameters between motors, in
particular.

[0004] 2. Description of Related Art

[0005] Some motors use electronic control systems to regu-
late and optimize their operation. Electronic control systems
can include software that monitors and/or selects various
operational parameters of the motor. For example, some types
of motors can be optimized for the load placed on the motor
and/or the particular environment in which a motor operates.
Data about the particular environment and the load are stored
in various formats using data models that typically vary
among motor manufacturers.

SUMMARY

[0006] Some embodiments provide a method for transfer-
ring data between motors. The method can include connect-
ing a source motor to a target motor; accessing data stored in
a first memory device of the source motor; analyzing the data
to determine whether the data is in a first format usable by an
electronic control system of a target motor; converting the
data into the first format usable by the electronic control
system of the target motor when it is determined that the data
is in a format other than the first format; and storing the data
on a second memory device of the target motor in the first
format.

[0007] In certain embodiments, the data includes at least
one operational parameter stored in the first memory device
when the source motor is manufactured. The at least one
operational parameter can include a power factor, an RPM
value, a service factor, a voltage magnitude, or a full load
current magnitude. The data can also include at least one
operational parameter generated after the source motor is
installed at a worksite. The at least one operational parameter
can include data about a load applied to the source motor, data
about a thermal environment in which the source motor is
operated, data about torque generated by the source motor; or
data about friction in the environment of the source motor.
[0008] Insomeembodiments, connecting a source motorto
a target motor includes connecting the source motor to a
transfer device and connecting the transfer device to the target
motor, connecting a cable between the source motor to the
target motor, or connecting the source motor to a data network
and connecting the target motor to the same data network.
Connecting the source motor to a data network can include
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using a motor interface separate from the source motor to
facilitate a connection between the source motor and the data
network.

[0009] In certain embodiments, the target motor includes a
data transfer device. Connecting the source motor to the data
transfer device can include connecting the source motor to the
target motor. Alternatively, the data transfer device can be a
device, separate from a motor, specially designed to facilitate
a transfer of data between motors.

[0010] In some embodiments, converting the plurality of
operational parameters includes translating operational
parameters from a first data model to a second data model
different from the first data model. Converting the plurality of
operational parameters can include accessing a library of data
relating to field codes used by various motor manufacturers.
[0011] Additional embodiments provide another method
for transferring data between motors. The method can include
connecting a source motor to a data transfer device; retrieving
operational parameters stored in a memory of the source
motor; and storing the operational parameters in a format
compatible with a target motor.

[0012] Insomeembodiments, the method includes running
the target motor using the operational parameters from the
source motor. The data transfer device can include the target
motor. The data transfer device can also include a device,
apart from the target motor, configured to facilitate a transfer
of data between motors.

[0013] In certain embodiments, storing the operational
parameters in a format compatible with a target motor
includes converting the operational parameters from a first
data model to a second data model. Storing the operational
parameters in a format compatible with a target motor can
include determining whether the operational parameters need
conversion and converting the operational parameters into a
format usable by an electronic control system of the target
motor when it is determined that the operational parameters
need conversion. Determining whether the operational
parameters need conversion can include querying the target
motor to identify a data model usable by the target motor.
[0014] Additional embodiments provide a motor including
a rotor; a stator; and an electronic control system that regu-
lates the operation of at least one of the stator or the rotor. The
electronic control system can include a processor; a memory
connected to the processor; and program instructions execut-
able by the processor and stored in the memory. The motor
can further include a data transfer interface configured to
connect the processor to a source memory device and a data
transfer library that includes information for converting
operational parameters from a source data model into a target
data model different from the source data model. The pro-
gram instructions can be configured to cause the electronic
control system to access data stored in the source memory
device; use the data transfer library to generate converted data
by converting the data into a data model compatible with the
electronic control system; and store the converted data in the
memory.

[0015] Insomeembodiments, the source memory device is
a memory device of a source motor. The source memory
device can be amemory device of a device storing operational
parameters of another motor. The motor can include an elec-
tric power supply connected to the electronic control system.
[0016] Incertainembodiments, the data stored in the source
memory device can include operational parameters generated
by a source electronic control system of the source motor after
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installation of the source motor and/or operational parameters
stored on the source motor at the time of manufacture.
[0017] Further embodiments provide a motor including a
rotor; a stator; and an electronic control system that regulates
the operation of at least one of the stator or the rotor. The
electronic control system can include a processor; a memory
connected to the processor; one or more operational param-
eters stored in the memory; and program instructions execut-
able by the processor and stored in the memory. The motor
can further include a data transfer interface configured to
connect the processor to a data transfer device. The program
instructions can be configured to cause the electronic control
system to establish a data connection with the data transfer
device; access the operational parameters stored in the
memory; transmit information to the data transfer device
regarding a data model used by the electronic control system
for storing the operational parameters; and transmit the
operational parameters to the data transfer device.

[0018] Insomeembodiments, the electronic control system
further includes a data recovery system configured to store
data in a manner that the data can be accessed when at least
some components of the electronic control system have
failed, a backup memory device that stores a copy of the data
stored in the memory, and/or a backup power supply config-
ured to provide power to the memory when a primary power
supply cannot provide power to the memory.

[0019] In certain embodiments, the electronic control sys-
tem is configured to receive information from the data trans-
fer device regarding a target data model compatible with
control software running on a target motor, create translated
operational parameters by mapping the operational param-
eters onto the target data model, and transmit the translated
operational parameters to the data transfer device.

[0020] Additional embodiments provide an apparatus for
facilitating a transfer of data from a source motor to a target
motor. The apparatus can include a data transfer interface
configured to connect the apparatus to a motor memory
device; a processor connected to the data transfer interface;
and a translation module. The translation module can include
instructions executable by the processor to determine
whether a source data model used by the source motor is
compatible with a target data model used by the target motor
and convert a source data structure into a target data structure
compatible with the target data model when it is determined
that the source data model is not compatible with the target
data model. The apparatus can further include a data transfer
module. The data transfer module can include instructions
executable by the processor to receive the source data struc-
ture from the source motor; generate the target data structure
using the translation module; and transfer the target data
structure to the target motor.

[0021] In some embodiments, the data transfer interface is
configured to connect to at least one of the source motor or the
target motor over a data network. The data transfer interface
can include a wireless data network interface.

[0022] In certain embodiments, the translation module is
configured to use a field name library to map data in the
source data structure to data fields in the target data structure.
[0023] In some embodiments, the apparatus further
includes a motor identification module configured to identify
a data model used by a particular motor. The motor identifi-
cation module can be configured to electronically query the
motor in order to identify the data model used by the motor.
The motor identification module can include instructions
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executable by the processor to request motor identification
information, receive the requested motor identification infor-
mation, compare the motor identification information with
data about particular motors in a motor identification library
to identify a matching motor, and based on the comparison,
identify a data model associated with the matching motor.
The data transfer module can be configured to use the motor
identification module to identify the source data model and/or
the target data model.

[0024] In certain embodiments, the apparatus further
includes a motor configuration utility that installs motor con-
trol software on the target motor.

[0025] Further embodiments provide a system for transfer-
ring data between motors. The system can include a source
motor and a target motor. The source motor can include a
source memory device storing source motor control software;
a source motor electronic control system configured to
execute the source motor control software on a source pro-
cessor; and at least one source data structure stored in the
source memory device. The target motor can include a target
memory device storing target motor control software and a
target motor electronic control system configured to execute
the target motor control software on a target processor. The
system can include a data transfer interface configured to
receive the at least one source data structure from the source
motor and transfer at least a portion of the at least one source
data structure to the target motor.

[0026] In some embodiments, the data transfer interface
includes a cable connecting the source motor to the target
motor and/or a wireless data connection between the source
motor and the target motor.

[0027] In certain embodiments, the data transfer interface
includes a data transfer device separate from the source motor
and the target motor. The data transfer device can facilitate a
transfer of data from the source motor to the target motor. The
data transfer device can be configured to be connected to the
source motor and the target motor simultaneously. The data
transfer device can also be configured to be connected to the
source motor and the target motor sequentially. The data
transfer device can include a translation module configured to
convert the source data structure into a data model compatible
with the target motor electronic control system.

[0028] In some embodiments, the source data structure
includes operational parameters used by the source motor
electronic control system to govern operation of the source
motor.

[0029] Incertain embodiments, the source motor initiates a
transfer of data by pushing data to the target motor. Alterna-
tively, the target motor can initiate a transfer of data by
requesting data from the source motor. The target motor can
include a switch configured to allow a person to initiate a
transfer of data from the source motor by activating the
switch.

[0030] In some embodiments, the source motor and the
target motor use a standardized data model. Alternatively, the
source motor and/or target motor can include a translation
module configured to convert the source data structure into a
data model compatible with the target motor electronic con-
trol system. The target motor can include an interpreter con-
figured to allow the target motor electronic control system to
use the source data structure when the source data structure
employs one of a preselected plurality of data models.

BRIEF DESCRIPTION OF DRAWINGS

[0031] FIG. 1 is a schematic diagram of a motor having an
electronic control system and a data port.
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[0032] FIG. 2 illustrates a flow of data in a system for
transferring data between motors.

[0033] FIG. 3 illustrates an embodiment of a method for
transferring data between motors.

[0034] FIG. 4 is a schematic diagram of an embodiment of
a system for transferring data between motors.

[0035] FIG. 5 is a schematic diagram of another embodi-
ment of a system for transferring data between motors.
[0036] FIG. 6 is a schematic diagram of a further embodi-
ment of a system for transferring data between motors.
[0037] FIG. 7 is a schematic diagram of an embodiment of
a data transfer system using data ports.

[0038] FIG. 8 is a schematic diagram of another embodi-
ment of a data transfer system using data ports.

[0039] FIG. 9 is a schematic diagram of a further embodi-
ment of a data transfer system using data ports.

[0040] FIG.10 is a schematic diagram of data and software
stored in an electronic control system of a motor.

[0041] FIG.11is a schematic diagram of a motor connected
to a test operation device.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0042] The embodiments described herein provide systems
and methods for transferring data between motors. For
example, in certain embodiments, a motor includes electronic
components and connections, one or more memory devices
for storing software and data (including, for example, opera-
tional parameters, a motor control module, and/or a data
transfer module), and a data transfer interface (for example, a
data port) for accessing, replacing, deleting, or creating the
software or data stored in the memory devices. A motor data
transfer involves at least two motors: a source motor that
supplies the data to be transferred and a target motor that
receives the transferred data. In some embodiments, the target
motor is a new motor that is intended to replace the source
motor. Motor data transfers can involve multiple source
motors and/or multiple target motors.

[0043] Some embodiments provide an easy-to-use system
for transferring operational parameters or other data from a
source motor to a target motor. Certain embodiments provide
an apparatus that assists in the transfer of data between
motors. Additional embodiments provide a motor that is con-
figured to obtain operational parameters from another motor.
Some embodiments provide a method for transferring data
from an existing motor to a target motor using automatic or
semi-automatic motor identification techniques. In some
embodiments, the transfer of operational parameters between
motors can be accomplished without substantial assistance
from a motor manufacturer. Operational parameters capable
of being transferred between motors can include, for
example, power factor, RPM, service factor, voltage, current,
torque, load, and friction. The operational parameters associ-
ated with a motor can include user-oriented parameters (for
example, parameters generated after installation of a motor).
User-oriented parameters can include data about a load on
which a motor operates, data about the thermal environment
of' a motor, data about torque generated by a motor, or data
about friction in the environment of a motor. The operational
parameters associated with a motor can also include manu-
facturer-oriented parameters (for example, parameters stored
at the time when a motor is manufactured). Manufacturer-
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oriented parameters can include power factor, RPM, service
factor, voltage, or fall load current.

Motor Overview

[0044] FIG. 1 shows a motor 102 that includes an electronic
control system 4. In the embodiment shown in FIG. 1, the
electronic control system 4 includes a non-volatile memory 6
for storing motor firmware 7, a volatile memory 8 to provide
a working memory space for software, such as, for example,
motor control software 10, and a non-volatile writable
memory 12 available to the software 10 to maintain up-to-
date operational parameters 14. In some embodiments, one or
more of the components of the electronic control system 4 can
be embedded on a single circuit. For example, the motor
firmware 7 and the operational parameters 14 can be stored on
a single non-volatile memory device.

[0045] The electronic control system 4 controls one or
more aspects of the operation of the motor 102. For example,
the control system 4 can regulate the flow of energy to an
electric motor. The term “electric motor” is used broadly
herein and refers to the mechanical and/or software compo-
nents of a motor that convert electric energy into mechanical
energy. For example, mechanical components of an electric
motor can include a rotor and a stator. The electronic control
system 4 can use one or more operational parameters to
govern its control of one or more of the mechanical compo-
nents during motor operation.

[0046] The motor 102 shown in FIG. 1 includes a data port
16 that provides access to data used by the electronic control
system 4. For example, the data port 16 can provide access to
awritable memory 12 in which operational parameters 14 are
stored. The data port 16 can include any suitable interface or
connector. In some embodiments, the data port 16 uses a
proprietary interface, such as, for example, an interface used
across a family of motors made by a single manufacturer. In
certain embodiments, the data port 16 uses a standardized
interface, such as, for example, a data interface agreed to by
multiple motor manufacturers and/or an industry group.
Examples of communications interfaces that may be used
include a MODBUS interface, a USB interface, a wired inter-
face, a wireless interface, or a data network communications
link. In some embodiments, the data port 16 incorporates
security features, such as a passcode feature that restricts
access to data maintained by the electronic control system 4.
[0047] The motor 102 can also include one or more inter-
faces to other equipment (not shown). For example, the motor
102 may be connected to equipment with a controller or
control board that sends signals to the motor 102. In some
embodiments, the motor 102 is connected to a control system
for an HVAC system. The motor 102 accepts signals from the
control system. Information obtained from the signals is used
by the electronic control system 4 and/or stored in memory.
Different types of motors use and store information received
from a control board in a variety of ways, and it may be
desirable to transfer the information to a target motor when
the existing motor connected to the control board is replaced.

Data Transfer Between Motors

[0048] FIG. 2 illustrates a flow of data in a system for
transferring software and/or data from a source motor 1024 to
atarget motor 1025. In some embodiments, the source motor
102a has existing operational data 104a, control software
1064 for the source motor 1024, and a data interface 1084 that
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provides access to the operational data 1044 and/or the con-
trol software 106a. The existing operational data 104a can
include data or parameters that have been optimized for a
particular environment or load with which the source motor
102a has operated. The operational data 104a can also
include data or parameters stored on the source motor 102a at
the time of manufacture.

[0049] Inthe embodiment shown in FIG. 2, the operational
data 104q is transferred to a target motor 1025, which has
control software 1065 that is possibly different from the con-
trol software 1064 for the source motor 102a. A data transfer
module is configured to establish a data connection between
the source motor 102a and the target motor 1025, access the
operational data 104a and/or the control software 1064 stored
on the source motor 1024, and analyze the data and/or soft-
ware to determine whether the data is usable by an electronic
control system of the target motor 10256. The data transfer
module can be implemented by one of the motors or by a
separate data transfer device using any suitable hardware,
software, or combination of hardware and software. The data
transfer module can include a data translation module 110,
which is used to convert the operational data 104a from a
format used by the source motor 102¢ into corresponding
operational data 1045 that is compatible with the software
1064 and/or other components of the target motor 10256. The
translation module 110 can be integrated with the data trans-
fer module or implemented in a separate device. For example,
the translation module 10 can be embedded in the target
motor 1025, in the source motor 1024, and/or in another
device independent of the data transfer module.

[0050] A datainterface 1085 provides access to one or more
storage devices where the operational data 1045 and/or con-
trol software 1065 reside on the target motor 1025. The data
interface 1085 for the target motor may differ from the data
interface 108a for the source motor. In some embodiments,
the target motor 1024 is configured to access operating data
104a on the source motor 1024 and transfer the operating data
104a to the target motor 1024. In some embodiments, the
target motor 1024 is configured to convert the operating data
104a on the source motor 102a into a format compatible with
the target motor 1025.

[0051] In some embodiments, a system for transferring
software and/or data from the source motor 1024 to the target
motor 10256 allows an end user, a motor technician, a motor
dealer, one who obtains a motor from the motor manufacturer,
or another person to perform the transfer. In some embodi-
ments, the transfer between the source motor and the target
motor can be accomplished without the assistance of the
motor manufacturer. In certain embodiments, the data trans-
fer system transfers information received by the source motor
1024 via a control board or control system.

[0052] Insomeembodiments, the source motor 102a or the
target motor 1025 includes one or more features that increase
the likelihood that a transfer of data from the source motor
102a to the target motor 1025 will be successful. For example,
a motor can include a robust data storage system having at
least one of a data recovery system, a backup memory, or a
backup power supply. The data storage system can help to
ensure that data stored in the source motor 1024 remains
accessible. For example, the data recovery system can be
configured to store data in a manner that the data can be
accessed even when some components of the electronic con-
trol system have failed. The backup memory can be config-
ured to maintain operating parameters in a memory device
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that maintains data integrity for an extended period of time
(e.g., for a longer period of time than the main non-volatile
memory) and/or provides redundancy by mirroring data
stored in another memory device. Any suitable non-volatile
storage medium, including, for example, PROM, EPROM,
EEPROM, flash memory, FeRAM, or MRAM, may be used
as principal or backup storage for operating parameters or
other data. In some embodiments, the data storage system is
configured to perform backups of the motor operating data
continuously, periodically, or intermittently. The backup
power supply can include any suitable power source for pow-
ering the memory device(s) present in the data storage system
when the motor’s primary power supply cannot provide
power to one or more components of the data storage system.
[0053] FIG. 3 illustrates a method for transferring existing
software and/or data from a source motor 102a to a target
motor 1025. The method includes retrieving existing data
from the source motor (210), optionally converting the exist-
ing data into a new format compatible with the target motor
(220), and at least one of storing, erasing, writing, overwrit-
ing, or replacing data and/or software on the target motor such
that the existing data and/or software is stored in a memory
device of the target motor in a format compatible with the
electronic control system of the target motor (230). In some
embodiments, converting the existing software and/or data
into a new format includes mapping data from a first data
model to a second data model. In certain embodiments, a data
model includes field codes associated with the types of data in
the data model and units for associating the data values with
physical quantities. In some embodiments, the operational
data is converted into a new format when the data model used
by the target motor is different from the data model used by
the source motor.

[0054] In some embodiments, data is transferred between
motors without a third device. In the embodiment shown in
FIG. 4, a cable 109 or another suitable connector connects the
source motor 102a and the target motor 1025. In some
embodiments, the target motor reads the existing software
and/or data from the source motor. In some embodiments, the
target motor is directly connected to the source motor via the
cable 109. In alternative embodiments, the target motor is
indirectly connected to the source motor via a network con-
nection, via a wireless connection, by transferring a memory
device from the source motor to a memory device reader
connected to the target motor, or by another suitable connec-
tion. In some embodiments, the source motor 102a, the target
motor 1025, or both motors can include a translation module
110 (FIG. 2).

Data Transfer Through Another Device

[0055] As described above, in certain embodiments, a
motor 102 has built-in functionality for obtaining data from
another motor. In alternative embodiments, another device
performs the data transfer or assists in performing the data
transfer. The device can be specially designed to facilitate a
transfer of data between motors.

[0056] In the embodiment shown in FIG. 5, a transfer
device 120 separate from a motor is used to transfer data from
the source motor 1024 to the target motor 1024. The transfer
device 120 can include one or more data transfer interfaces
for establishing a data connection with the source motor 1024
and/or the target motor 1024. Suitable connectors, such as, for
example, one or more cables, can be used to connect the
transfer device 120 to the source motor 102a and the target
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motor 1025. Alternatively, the transfer device 120 can use
other connection types, such as, for example, a network con-
nection, a wireless connection, and/or any suitable data port
connection, to communicate with the motors 102a-5. In some
embodiments, the transfer device 120 is a standalone device.
For example, the transfer device 120 can be a unitary machine
that is designed to be used in a motor repair or replacement
facility. The transfer device 120 can be configured to com-
municate with several different motor models and/or motors
made by several different motor manufacturers. In certain
embodiments, the transfer device 120 is embodied by soft-
ware running on a computer. In some embodiments, the trans-
fer device 120 is embodied on a centralized computer con-
nected to amotor replacement location by, for example, a data
network. The transfer device 120 can be configured to convert
operational data from a format used by the source motor 1024
to a format compatible with the target motor 1024.

[0057] The source motor 102a and the target motor 1025
can be connected to the transfer device 120 at the same time.
For example, a system in which both motors 102a-b are
simultaneously connected to the transfer device 120 can per-
mit a real-time transfer of data from the source motor 1024 to
the target motor 1025 via the transfer device 120. Alterna-
tively, fewer than all of the motors involved in a data transfer
can be connected to the transfer device at the same time. For
example, one motor may be connected to the transfer device
120 at a time, as illustrated by the following sequence: the
source motor 1024 is connected to the transfer device 120, the
transfer device 120 receives a source data structure from the
source motor 102a, the source motor 1024 is disconnected,
the target motor 10254 is connected to the transfer device 120,
and the transfer device transfers a target data structure to the
target motor 1025.

[0058] Certain embodiments provide a method of transfer-
ring data from a source motor 1024 to a target motor 1025 via
a transfer device 120. The method can include establishing a
connection between the transfer device 120 and the source
motor 102a. Data from the source motor 102a is transferred to
the transfer device 120. A connection between the transfer
device 120 and the target motor 1025 is established. Data is
transferred from the transfer device 120 to the target motor
1025. In some embodiments, the transfer device 120 is con-
figured with two or more interfaces to establish communica-
tions links with different kinds of motors. The interface can be
designed to provide simplified access to the data stored in the
motors by, for example, reducing the need for, adapters
between different types of interfaces.

[0059] In certain embodiments, the transfer device 120
includes a motor configuration utility that installs software
and/or copies data to a target motor. The motor configuration
utility provides access to a motor configuration library, which
stores data, information, or software associated with a variety
of different motor types and/or associated with motors oper-
ated in a variety of different environments. In such embodi-
ments, the data transfer device 120 can be configured to load
operational parameters or motor operation software, such as,
for example, parameters or software similar to or the same as
those used by the source motor 1024, onto the target motor
1025. Thus, software or data can be written from the transfer
device 120 to the target motor 1025 without retrieving the
software or data from the source motor 102a. The data and
software to be loaded on the target motor 1025 can be selected
by a user of the data transfer device 120, by a selection
algorithm, or by any other suitable means. For example, the
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data transfer device 120 can be configured to detect the type
or model of the target motor 1025 and select suitable soft-
ware. In some embodiments, a user of the transfer device 120
specifies the load and/or other operational parameters, and the
transfer device 120 automatically detects the type or model of
the target motor 1025. The transfer device 120 then writes
data to the target motor 1024 that is customized to the oper-
ating environment and the motor configuration.

[0060] In some embodiments, the transfer device 120
includes a motor identification module that identifies a data
model used by a particular motor’s electronic control system.
The motor identification module can include a user interface
through which a user can provide identification information
for the source motor 1024 and/or the target motor 1025 before
or during a data transfer session. In certain embodiments, the
user interface can also accept information about the operating
environment and/or operational parameters of the motors.
The user interface can include one or more input and output
devices, such as, for example, a display, buttons, switches, a
keyboard, a touch screen, a pointing device, a bar code reader,
an RFID tag reader, an image capture device, an audio capture
device, or another suitable device for converting information
into a machine-recognizable form. The identification infor-
mation provided by a user can be used to look up the source
motor 102a and/or the target motor 1025 in a motor identifi-
cation library containing information that connects the iden-
tification information to a particular make and model of motor
and/or a particular data model used by an electronic control
system of a motor.

[0061] Incertain embodiments, as an alternative or in addi-
tion to any identification information provided by a user, the
motor identification module of the transfer device 120 is
configured to sense, test, query, or probe a motor 102 to
identify the type, manufacturer, or data model of the motor to
which the transfer device 120 is connected. For example, the
motor 102 can be configured to respond to an identification
query. The transfer device 120 can also be configured to test
the properties of the data port 16 to determine motor identi-
fication or configuration information. The motor configura-
tion information can be used to assist in the data transfer
and/or conversion process. In some embodiments, the library
of motor configuration information is stored locally, such as,
for example, on the transfer device 120. In alternative
embodiments, the library of motor configuration information
is remotely accessed, such as, for example, over a network.

Data Transfer Over a Network

[0062] Inthe embodiment shown in FIG. 6, a data network
130 is used to facilitate communications between motors
102a-b and a remote transfer system 150. In some embodi-
ments, one or more motor interfaces 140a-b are used to facili-
tate connection between the motors 102a-b and the network
130. The interfaces can be integrated with the motors or
separate from the motors. In some embodiments, the motor
interfaces 140a-5 include a connector configured to connect a
motor data port to a data network connection or bus, such as,
for example, a USB port, a MODBUS port, an Ethernet port,
awireless network connection, an IEEE 1394 port, or another
suitable network connection.

[0063] The remote transfer system 150 can include a motor
identification module that assists in identifying the source
motor 102 and the target motor 1025. For example, the
remote transfer system 150 can be configured to identify one
or both motors 102a-b involved in a data transfer using infor-
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mation stored in a motor identification library. The motor
identification library can include a database of identifying
information for motors of a variety of makes and models. In
some embodiments, the motor identification module includes
program code for determining attributes of a data model used
by a motor’s electronic control system or another identifying
characteristic of a motor. The motor identification module can
use this information to determine whether the motors
involved in a data transfer use different data models. If it is
determined that different data models are used, a data transfer
module can be used to convert data stored in the supply motor
into a format compatible with the receiving motor.

[0064] In some embodiments, the motor identification
module prompts a user to provide identifying information
about the source motor 102a and/or the target motor 1025 to
assist in identification of the motors. For example, the motor
identification module may prompt a user for information if an
automatic motor identification process cannot precisely iden-
tify the source and target motors. The motor identification
module may also prompt a user for information at the begin-
ning of an automatic or semi-automatic motor identification
process. In some embodiments, the remote transfer system
150 converts or translates data from one data model to a
different data model during the data transfer when it is deter-
mined that the source and target motors use different or
incompatible data models.

[0065] Data stored in the source motor 102a can include
data stored in a filled-value table. The values in the table may
be associated with field names or codes that are selected by
the motor manufacturer or by the designer of a control system
for the source motor 102a. In some embodiments, the data
transfer system includes a library of data relating to field
names and/or codes used in motor data tables. In some
embodiments, the library includes a computer database that is
updated continuously, periodically, or intermittently with
information about newly available motors or new data mod-
els. The information in the field name library can be used to
map data represented by data fields and values from the
source motor 1024 to fields and values associated with the
target motor 1025. In some embodiments, the library of data
includes conversion constants or algorithms for converting
values from those stored in the table of the source motor 1024
to values consistent with the data model used by the target
motor 1025.

Example Data Transfer Configurations

[0066] Inthe embodiment shown in FIG. 7, a source motor
102a and a target motor 1024 include standardized data ports
116a-b. A standardized data port 116 can include software
and/or a connection interface that simplify transfer of data
between motors. In some embodiments, when a cable is con-
nected between motors with standardized data ports, data can
be transferred between the motors without translation or con-
version of data. In certain embodiments, a substantially auto-
matic transfer of data from the source motor 102a to the target
motor 10256 can be accomplished by attaching a cable
between standardized data ports 116a-b and initiating a trans-
fer. A transfer can be initiated by any suitable process or
interface. For example, a motor can include a switch or other
suitable user interface element for initiating a transfer of data
from another motor.

[0067] The transfer of data can occur in a variety of differ-
ent ways. In some embodiments, the source motor 102a is
configured to initiate the transfer of data by sending or push-
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ing data to the target motor 1025. In alternative embodiments,
the target motor 1025 is configured to initiate the transfer of
data by requesting or pulling data from the source motor
102a. In some embodiments, the target motor 1025 includes
a conversion database for translating data from a format used
by the source motor 1024 into a format used by the target
motor 1025. In certain embodiments, the target motor 1025
rearranges and/or converts data in a filled-value table received
from the source motor 1024 into a format that corresponds
with a data model used by the target motor 1024. In additional
embodiments, the target motor 1025 includes an electronic
control system with an emulator or a hardware abstraction
layer that allows the target motor 1025 to use the operational
parameters received from the source motor 102a without
substantial modifications.

[0068] In some embodiments, a motor with a standardized
data port uses a data model in common with other motors
having a standardized data port. The standardized data model
for operating parameters can be used by a variety of motor
manufacturers. The standardized data model can facilitate
data transfer and reduce or eliminate the need for data trans-
lation or conversion during the data transfer process. In some
embodiments, the standardized data model includes at least
one of a standard data format, a standard set of data fields, and
a standard set of units for values in a table of operational
parameters.

[0069] Intheembodiment shown in FIG. 8, the target motor
10254 includes a standardized data port 116, and the source
motor 102¢ includes a nonstandard data port 118. A transfer
device 120 can optionally be used to transfer data between the
source motor 1024 and the target motor 1024. The transfer
device 120 can include a plurality of interfaces capable of
connecting to standardized and nonstandard data ports. In
some embodiments, the transfer device 120 includes a trans-
lation module 110 (FIG. 2) that translates operating param-
eters between a data model used by the source motor 102a and
a data model used by the target motor 10254. In some
instances, the translation of data may be imperfect. In some
embodiments, the transfer device 120 and/or the target motor
10254 includes an interpreter and/or an abstraction layer con-
figured to allow operating parameters associated with mul-
tiple data models to be used or translated.

[0070] In some embodiments, the target motor 1025 used
the standardized data port 116 to pull data from the source
motor 102a and convert the data, as necessary, without the
need for an intervening transfer device 120. In such embodi-
ments, the data port 116 can be configured to provide power
to certain portions of the source motor 102a and/or access
data recovery systems in the source motor 1024 in order to
increase the likelihood that data can be recovered from the
source motor 102a. Furthermore, in such embodiments, the
target motor 1025 can include a translation module 110 (FIG.
2) that translates operating parameters between a data model
used by the source motor 102a and a data model used by the
target motor 1025.

[0071] In certain embodiments, the target motor 1025
includes a data transfer module. The data transfer module can
include instructions executable by the processor to receive a
source data structure from the source motor 102a, create a
target data structure, and store the target data structure in a
memory device. In such embodiments, the target motor 1025
can accomplish a transfer a data from the source motor 1024
without the aid of a separate transfer device 120.
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[0072] In the embodiment shown in FIG. 9, the source
motor 102a and the target motor 1025 include nonstandard
data ports 118a-b. In the embodiment shown in FIG. 9, a
transfer device 120 is used to transfer data between the source
motor 102a and the target motor 1025. The transfer device
120 can include a plurality of interfaces capable of connecting
to various nonstandard data ports. In certain embodiments,
the transfer device 120 is configured to request or pull data
from the source motor 102a via the nonstandard data port
118a. In some embodiments, the transfer device 120 is con-
figured to send, push, or supply data to the target motor 1025
via the nonstandard data port 1185. In some embodiments,
the transfer device 120 relies on information supplied by the
user to held identify the motors that are involved in a data
transfer. The identity of the motors can be used in the data
transfer or data conversion process to make the transfer more
reliable. In certain embodiments, the transfer device 120
probes the motors to determine motor identification and/or
configuration information. The transfer device can be config-
ured to supply power to a nonstandard data port 118 and
access motor data recovery systems.

Example Pricing Structures

[0073] A variety of pricing structures may be used with a
data transfer system. For example, an end user or service
provider can be charged a flat fee, a subscription fee, and/or
individual fees for particular transfer operations. In some
embodiments, data transfer functionality can be installedon a
motor for a fee. In some embodiments, the transfer device 120
is a device that can be licensed, rented, or sold. For example,
the transfer device 120 can be a standalone device intended
for use at the location of a customer or a remote device
accessible by the customer over a data network. In certain
embodiments, the transfer device 120 includes software or
hardware for metering use of the device such that a customer
can be charged, for example, for every use of the device. In
some embodiments, the transfer device 120 is configured to
be used with a customized cable with a metering device
embedded in the cable that maintains a record of the number
of times the device is used to transfer data between motors.
Other suitable systems for metering use of the transfer device
120 can be used to enable flexible pricing options for the
device. The dealers and operators of a data transfer system
can make any suitable arrangement to divide the fees col-
lected for data transfer services.

Optimizing Motor Operation

[0074] Some embodiments provide systems and methods
for optimizing motor operation. In the context of this disclo-
sure, “optimizing motor operation” can include selecting a
mode of operation, selecting a control program, and/or
adjusting operating parameters used by a selected control
program. For example, in certain embodiments, an electronic
control system for a motor uses a test cycle to select an
optimum mode of operation from a plurality of available
modes of operation. The test cycle can produce test data that
is compared to information in a library of operating param-
eters relating to the available modes of operation. Information
from the library of operating parameters can be fed into an
algorithm that chooses an optimum mode of operation.

[0075] Incertain embodiments, the test cycle tries each of a
plurality of available modes of operation, monitors opera-
tional parameters, and determines the best performing mode
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of operation. In some embodiments, the best performing or
optimum mode of operation delivers adequate power output,
adequate motor speed, decreased energy consumption,
decreased heat generation, another desired attribute of motor
operation, or a combination of desired attributes. In some
embodiments, the test cycle changes one or more operational
parameters while monitoring changes in other parameters. In
certain embodiments, the test cycle changes controllable
parameters while monitoring other parameters that are
affected by the changes. The test cycle can also be used to
select or optimize operating parameters within a selected
mode of operation.

[0076] FIG. 10 shows a motor 400 that includes an elec-
tronic control system 402 configured to optimize operation of
the motor 400 based on the operating environment. The elec-
tronic control system 402 includes a test operation module
404 configured to collect operational data during a motor test
cycle. Operational data collected during the test cycle can
include a component temperature, load, power output, motor
speed (e.g., RPM), electric current, initial torque, shaft resis-
tance, timing information (e.g., time required to reach a target
motor speed), and other operating parameters. The operating
parameters acquired during the test operation are compared to
information in a data library 406 that includes information for
selecting a mode of operation for the motor based on test
operation results. For example, the data library 406 can
include optimum ranges for motor operating parameters (for
example, ranges for at least some of the operational data
values collected during the test cycle) associated with each
mode of operation available to the motor 400. The electronic
control system 402 includes an operating mode module 408
to implement one or more modes of operation. For example,
the motor control software 10 (FIG. 1) may implement the
modes of operation. An algorithm can be used to map the test
operation results to an optimum mode of operation. The elec-
tronic control system 402 selects the optimum mode of opera-
tion available to the motor 400.

[0077] In certain embodiments, the test operation module
404 conducts a test cycle that includes testing at least some of
the available modes of operation and monitoring operating
parameters for each of the tested modes of operation. The
operating parameters associated with each tested mode of
operation are compared to optimal values and/or ranges of
values for the parameters. In some embodiments, information
about optimal values and optimal ranges of values for the
operating parameters is stored in the library of operating
parameters 406. As an alternative or addition to the informa-
tion in the library 406, a user, a manufacturer, a service
technician, or another person can specify optimal values or
ranges. The test operation module 404 selects an optimum
mode of operation based on the comparison between the test
cycle data associated with each tested mode of operation and
the optimum values or ranges.

[0078] In some embodiments, the test operation module
404 conducts a test cycle that includes changing one or more
particular operational parameters (e.g., controlled param-
eters) and monitoring changes in other operational param-
eters. During the test cycle, the test operation module 404
gathers data for the other operational parameters associated
with multiple independent controlled parameter values. After
the test cycle, the test operation module 404 selects a mode of
operation that includes setting one or more operational
parameters of the motor to an optimal level to produce desired
values for other operational parameters. For example, the test
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cycle may show that a particular motor speed produces desir-
able values for power output, energy consumption, and heat
generation. The optimum mode of operation may include
operating the motor at the particular motor speed.

[0079] In certain embodiments, the test operation module
404 includes sensors or transducers for gathering data during
the test cycle and during motor operation. For example, a
sensor (such as, for example, a hall effect sensor) can be used
to detect the position of the stator relative to the rotor of the
motor 400. As another example, a sensor can be used to detect
the load on the motor 400 by, for example, comparing the
position of the rotor and the current input into the motor 400.
One of skill in the art will recognize that operating data can be
gathered in various other ways that are known in the art. Any
suitable techniques can be used to gather operating data dur-
ing the test cycle and at other times during operation of the
motor 400.

[0080] Insomeembodiments, a method of selecting amode
of operation for a motor 400 includes providing a library of
operating parameter ranges mapped to a plurality of operation
modes, performing a test operation to collect motor opera-
tional data, using a library of operating parameters 406 to
evaluate a plurality of operating modes in view of the motor
operational data, and using an algorithm to select an optimum
mode of operation for the motor 400. In some embodiments,
the test operation is performed automatically and/or manu-
ally, for example, when the motor 400 is started. Additionally,
the test operation can be performed at various times during
operation of the motor, such as, for example, periodically,
intermittently, at the time that the motor is installed, just one
time, or whenever changes in the load or operating environ-
ment occur.

[0081] Incertain embodiments, a method of optimizing the
operation of a motor 400 includes performing a test operation
to adjust operating parameters used in a selected mode of
operation. In some embodiments, additional optimization of
motor operation can be obtained by performing a second test
cycle at a time after a first test operation is used to select a
mode of operation.

[0082] In the embodiment shown in FIG. 11, a test opera-
tion device 500, which provides test cycle and/or motor
operation optimization functionality, is operatively con-
nected to a motor 400. A control interface 508 can allow the
test operation device 500 to communicate with and issue
instructions to an electronic control system 402 of the motor
400. The test operation device 500 includes a test operation
module 504 that can be configured to automatically or manu-
ally perform a test cycle when the device 500 is connected to
the motor 400. In some embodiments, the test operation mod-
ule 504 is configured to acquire or sense data that indicate the
response of the motor 400 to the test cycle. The test operation
module 504 can then use information from a library of oper-
ating parameters 506 to optimize the operation of the motor
400, as discussed previously. The test operation device 500
can also include a program module for loading one or more
control programs onto the motor 400. For example, the test
operation device 500 may detect that an adequate or optimum
control program is not loaded in the operating mode module
408 of the motor 400. In such an instance, the device 500 can
be configured to send or install a new control program to the
motor 400. The test operation device 500 can also be config-
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ured to implement at least some of the other features dis-
cussed herein as being implemented by the motor 400.

Test Operation Architecture

[0083] Insomeembodiments, the electronic control system
402 includes memory that stores one or more control pro-
grams. Each control program can correspond to a different
mode of operation for the motor 400. In certain embodiments,
the motor 400 includes functionality for storing, retrieving,
copying, replacing, and erasing control programs on a
memory device. For example, the control programs can be
implemented by the operating mode module 408, and the
operating mode module 408 can interface with a data port 16
(FIG. 1) of the motor 400 via a data connection.

[0084] A motor 400 incorporating operating mode optimi-
zation functionality can be manufactured in any suitable way.
For example, in some embodiments, a manufacturer of the
motor 400 provides a control circuit and memory associated
with the electronic control system 402. The manufacturer
installs test operation software (e.g., including test operation
module 404) into the memory. Alternatively, the manufac-
turer can provide an application-specific integrated circuit, a
field-programmable gate array, a complex programmable
logic device, test operation hardware, test operation firm-
ware, or another suitable technology for implementing the
test operation module 404 in the motor 400.

[0085] In certain embodiments, the motor manufacturer
installs mode of operation software, mode of operation firm-
ware, a control program, or hardware in the electronic control
system 402. As an alternative or in addition to any control
programs installed by the manufacturer, an end user, a service
technician, or another person can install software or hardware
for implementing a mode of operation. In some embodi-
ments, software or hardware implementing multiple modes of
operation is installed (for example, as part of the operating
mode module 408). The electronic control system 402 selects
atleast one of the multiple modes of operation foruse with the
motor 400 in a particular operating environment. A control
program can include data for inclusion in the library of oper-
ating parameters 406. For example, optimum operational
parameter data ranges for using a mode of operation can
accompany the control program that implements the mode of
operation.

[0086] Insomeembodiments, the electronic control system
402 includes functionality for determining when a control
program being used by the motor 400 is inadequate or sub-
optimal (for example, due to a change in the motor’s operat-
ing environment). For example, the test operation module 404
can include this functionality. In certain embodiments, the
test operation module 404 implements a user interface that
prompts a user to initiate a test operation cycle when, for
example, a suboptimal value for an operational parameter is
detected. In some embodiments, a user interface is provided
that allows a user to initiate a test operation cycle. The user
interface can include a display connected to a data port of the
motor 400, a visual indicator connected to the motor or to a
control panel associated with the motor (for example, a
gauge, a lamp, or an LED), an audio indicator (for example, a
loudspeaker, a bell, or another sound generating device), or
another suitable user interface element.

[0087] In certain embodiments, a method of selecting an
optimum mode of operation for the motor 400 includes oper-
ating the motor using a preselected mode of operation. For
example, the manufacturer can select a default mode, ora user
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can select a mode of operation when starting the motor. The
test operating module 404 monitors motor operation, includ-
ing one or more operational parameters that may change with
the environment in which the motor operates. During opera-
tion of the motor 400, the test operating module 404 detects
that an operational parameter falls outside a desired range
associated with the preselected mode of operation. A test
operation cycle is initiated. For example, the test operating
module 404 can automatically initiate a test operation, a user
can initiate a test operation, or the test operating module 404
can prompt the user to initiate a test operation. Operational
data for the motor 400 is collected, and a new mode of opera-
tion is selected based on the test cycle data. The new mode of
operation is better optimized for the load or other factors
associated with the environment in which the motor 400
operates.

[0088] Insomeembodiments, a motor includes a processor
and a computer-readable medium encoded with instructions
for selecting an optimum mode of operation (such as, for
example, at least some portions of the methods for selecting
an optimum mode of operation described above).

Test Operation Methods

[0089] A suitable method can be used to select an optimum
mode of operation based on operational data collected during
atest cycle (for example, test cycle results). In some embodi-
ments, a method for optimizing motor performance includes
running the test cycle and accessing the library of operating
parameters 406 to evaluate the test cycle results. The library
of operating parameters 406 can include desired ranges for
one or more types of operational data and/or other evaluation
criteria for one or more modes of operation implemented by
the operation mode module 408. A weighting, which may be
associated with the importance of the parameter, can be
assigned for each type of operational data. For example, the
load on a motor may be more important for selecting an
optimum mode of operation than the ambient temperature.
[0090] In some embodiments, the operating mode module
408 uses the algorithm to select an optimum mode of opera-
tion from a plurality of available modes of operation. In
certain embodiments, the module 408 determines whether the
test cycle parameters are outside desired ranges associated
with a mode of operation for each of the parameters. If a test
cycle parameter is outside the desired range, the module 408
calculates a weighting based on how far the parameter lies
outside the desired range. The module 408 sums the weight-
ings for each parameter and uses the result to determine a
score for each available mode of operation. The optimum
mode of operation is selected based on the score.

[0091] In some embodiments, the operating mode module
408 calculates an index or score based on a comparison
between the test value for each parameter and one or more
optimum value(s) for the parameter associated with amode of
operation. The index is multiplied by a weighting based on the
importance of the parameter to produce a weighted score for
the parameter. The weighted scores are summed for all
parameters associated with the mode of operation to generate
a total score, and the process is repeated for each available
mode of operation. An optimum mode of operation is selected
by comparing the total scores.

[0092] In certain embodiments, a process for selecting an
optimum mode of operation includes two or more stages.
Such a process may be useful, for example, when a large
number of modes of operation are available. In some embodi-
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ments, a subset of the available control programs is prese-
lected by a user, by aservice technician, by another human, by
an algorithm, or in another suitable way. For example, the
subset of control programs may be selected using only some
of the operating parameters, such as, for example, the most
important parameters (e.g., motor speed, RPM, etc.). The test
operation module 404 runs a full test cycle to select an opti-
mum mode of operation from only the subset of preselected
modes. In some embodiments, multiple rounds of preselect-
ing modes are used to further narrow the number of modes of
operation used for the full test cycle. In some embodiments, a
finer optimal range is used during the full test cycle for opera-
tional parameters used when preselecting modes of opera-
tion. For example, if a range for motor speed is used to
preselect a subset of available modes of operation, a smaller
range for the motor speed can be used during the full test cycle
to select an optimal mode of operation from the subset.

Additional Embodiments

[0093] An additional embodiment provides a method for
transferring data between motors comprising: accessing
existing operational parameters from a source motor; con-
verting the operational parameters to a format compatible
with a target motor; and transferring the operational param-
eters to the target motor. In some embodiments, the method
comprises connecting a cable from the source motor to the
target motor. In some embodiments, the target motor is con-
figured to locate operating data on the source motor and copy
the data to the target motor.

[0094] A further embodiment provides a method for trans-
ferring data between motors comprising: using a transfer
device to acquire operational parameters from the source
motor, converting the operational parameters to the format
compatible with the target motor, and sending the operational
parameters to the target motor. In some embodiments, the
method comprises connecting a cable from the source motor
to the transfer device. In some embodiments, the method
comprises connecting a cable from the transfer device to the
target motor. In some embodiments, the transfer device has
two or more data interfaces to provide easy access to motors
having different data port configurations.

[0095] In an additional embodiment, a system for transtfer-
ring data between motors comprises: a processor; and a com-
puter-readable medium encoded with instructions executable
by said processor for performing one or more methods for
transferring data between motors.

[0096] Some embodiments provide a method for selecting
a mode of operation for a motor, the method comprising:
providing a motor control system with a plurality of available
modes of operation; running a test cycle; measuring varia-
tions in motor operational parameters during the test cycle;
and using test cycle results to select an optimum mode of
operation from the plurality of available modes of operation.
In some embodiments, the test cycle comprises trying at least
some of the available modes of operation. In certain embodi-
ments, selecting an optimum mode of operation comprises
comparing the test cycle results to target values or ranges for
the motor operational parameters. The plurality of available
modes of operation can be pre-loaded on the motor and/or
loaded from another device at the time of the test cycle.
[0097] Reference throughout this specification to “certain
embodiments,” “some embodiments,” or “an embodiment”
means that a particular feature, structure or characteristic
described in connection with the embodiment is included in at
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least some embodiments. Thus, appearances of the phrases
“in some embodiments” or “in an embodiment” in various
places throughout this specification are not necessarily all
referring to the same embodiment and may refer to one or
more of the same or different embodiments. Furthermore, the
particular features, structures or characteristics may be com-
bined in any suitable manner, as would be apparent to one of
ordinary skill in the art from this disclosure, in one or more
embodiments.

[0098] As used in this application, the terms “comprising,”
“including,” “having,” and the like are synonymous and are
used inclusively, in an open-ended fashion, and do not
exclude additional elements, features, acts, operations, and so
forth. Also, the term “or” is used in its inclusive sense (and not
in its exclusive sense) so that when used, for example, to
connect a list of elements, the term “or”” means one, some, or
all of the elements in the list.

[0099] Similarly, it should be appreciated that in the above
description of embodiments, various features are sometimes
grouped together in a single embodiment, figure, or descrip-
tion thereof for the purpose of streamlining the disclosure and
aiding in the understanding of one or more of the various
inventive aspects. This method of disclosure, however, is not
to be interpreted as reflecting an intention that any claim
require more features than are expressly recited in that claim.
Rather, inventive aspects lie in a combination of fewer than all
features of any single foregoing disclosed embodiment.

[0100] Embodiments ofthe disclosed systems and methods
may be used and/or implemented with local and/or remote
devices, components, and/or modules. The term “remote”
may include devices, components, and/or modules not stored
locally, for example, not accessible via a local bus. Thus, a
remote device may include a device which is physically
located in the same room and connected via a device such as
a switch or a local area network. In other situations, a remote
device may also be located in a separate geographic area, such
as, for example, in a different location, building, city, country,
and so forth.

[0101] Methods and processes described herein may be
embodied in, and partially or fully automated via, software
code modules executed by one or more general and/or special
purpose computers. The word “module” refers to logic
embodied in hardware and/or firmware, or to a collection of
software instructions, possibly having entry and exit points,
written in a programming language, such as, for example, C
or C++. A software module may be compiled and linked into
an executable program, installed in a dynamically linked
library, or may be written in an interpreted programming
language such as, for example, BASIC, Perl, or Python. It will
be appreciated that software modules may be callable from
other modules or from themselves, and/or may be invoked in
response to detected events or interrupts. Software instruc-
tions may be embedded in firmware, such as an erasable
programmable read-only memory (EPROM). It will be fur-
ther appreciated that hardware modules may be comprised of
connected logic units, such as gates and flip-flops, and/or may
be comprised of programmable units, such as programmable
gate arrays, application specific integrated circuits, and/or
processors. The modules described herein are preferably
implemented as software modules, but may be represented in
hardware and/or firmware. Moreover, although in some
embodiments a module may be separately compiled, in other
embodiments a module may represent a subset of instructions
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of'a separately compiled program, and may not have an inter-
face available to other logical program units.

[0102] In certain embodiments, code modules may be
implemented and/or stored in any type of computer-readable
medium or other computer storage device. In some systems,
data (and/or metadata) input to the system, data generated by
the system, and/or data used by the system can be stored in
any type of computer data repository, such as a relational
database and/or flat file system. Any of the systems, methods,
and processes described herein may include an interface con-
figured to permit interaction with end users, technicians, ser-
vice personnel, administrators, other systems, components,
programs, and so forth.

[0103] Although described in the illustrative context of cer-
tain preferred embodiments and examples, it will be under-
stood by those skilled in the art that the disclosure extends
beyond the specifically described embodiments to other alter-
native embodiments and/or uses and obvious modifications
and equivalents.

What is claimed is:

1. A method for transferring data between motors, the
method comprising:

connecting a source motor to a target motor;

accessing data stored in a first memory device of the source

motor;

analyzing the data to determine whether the data is in a first

format usable by an electronic control system of a target
motor;

converting the data into the first format usable by the elec-

tronic control system of the target motor when it is
determined that the data is in a format other than the first
format; and

storing the data on a second memory device of the target

motor in the first format.

2. The method of claim 1, wherein the data comprises at
least one operational parameter stored in the first memory
device when the source motor is manufactured.

3. The method of claim 2, wherein the at least one opera-
tional parameter comprises a power factor, an RPM value, a
service factor, a voltage magnitude, or a full load current
magnitude.

4. The method of claim 1, wherein the data comprises at
least one operational parameter generated after the source
motor is installed at a worksite.

5. The method of claim 4, wherein the at least one opera-
tional parameter comprises data about a load applied to the
source motor, data about a thermal environment in which the
source motor is operated, data about torque generated by the
source motor; or data about friction in the environment of the
source motor.

6. The method of claim 1, wherein connecting a source
motor to a target motor comprises connecting the source
motor to a transfer device and connecting the transfer device
to the target motor.

7. The method of claim 1, wherein connecting a source
motor to a target motor comprises connecting a cable between
the source motor to the target motor.

8. The method of claim 1, wherein connecting a source
motor to a target motor comprises connecting the source
motorto a data network and connecting the target motor to the
same data network.

9. The method of claim 8, wherein connecting the source
motor to a data network comprises using a motor interface
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separate from the source motor to facilitate a connection
between the source motor and the data network.

10. The method of claim 1, wherein converting the data
comprises translating operational parameters from a first data
model to a second data model different from the first data
model.

11. The method of claim 1, wherein converting the data
comprises accessing a library of data relating to field codes
used by various motor manufacturers.

12. The method of claim 1, further comprising running the
target motor using the data from the source motor.

13. The method of claim 12, wherein running the target
motor comprises using operational parameters from the
source motor to select a mode of operation of the target motor.

14. A method for transferring data between motors, the
method comprising:

connecting a source motor to a data transfer device;

retrieving operational parameters stored in a memory of the

source motor; and

storing the operational parameters in a format compatible

with a target motor.

15. The method of claim 14, further comprising running the
target motor using the operational parameters from the source
motor.
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16. The method of claim 14, wherein the data transfer
device comprises the target motor.

17. The method of claim 14, wherein the data transfer
device comprises a device, apart from the target motor, con-
figured to facilitate a transfer of data between motors.

18. The method of claim 14, wherein storing the opera-
tional parameters in a format compatible with a target motor
comprises converting the operational parameters from a first
data model to a second data model.

19. The method of claim 14, wherein storing the opera-
tional parameters in a format compatible with a target motor
comprises:

determining whether the operational parameters need con-

version; and

converting the operational parameters into a format usable

by an electronic control system of the target motor when
it is determined that the operational parameters need
conversion.

20. The method of claim 19, wherein determining whether
the operational parameters need conversion comprises que-
rying the target motor to identify a data model usable by the
target motor.



