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[0004] Another approach was to write the data from the data recorder

controller to a personal computer (PC) card in a propriety format. There were two
problems with this approach. First, the application code for causing the controller to
write data to the card was contained within the controller. Accordingly, if changes
were made to the data extraction code, the application code would need to be
upgraded, which was inconvenient and expensive. Secondly, there was still a
problem of needing to require specialized software for the IBM-PC compatible
computer as discussed hereinabove.

[0005] Another problem facing the industry is that with the present
approaches there are a very limited number of data extractions that can be made to
an individual PC card. That is, it is desirable to use a single PC card to download

recorded data from a number of different transport refrigeration units. The present
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[0009] In the drawings as hereinafter described, a preferred embodiment is
depicted; however, various other modifications and alternative constructions can be

made thereto without departing from the true spirit and scope of the invention.

Brief Description of the Drawings

[0010] FIG. 1 is a schematic illustration of a transport refrigeration system
data recording system with download capability as provided in accordance with an
embodiment of the present invention.

[0011] FIG. 2 is a schematic illustration of a PC card and the functional
software embedded therein in accordance with an embodiment of the present

invention.
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[0015] The raw data which is recorded by the data recorder 12 is stored in a
controller 13 having a display 14 in which the recorded data can be selectively
displayed. Selection of particular data or data sets is accomplished by way of a
keypad 16 connected to the controller 13.

[0016] The recorded raw data in a controller 13 can be selectively viewed on
a display 14 by manipulation of a keypad 16 by an owner or operator of the vehicle
at any time. However, for purposes of analysis of the data on a longer term basis,
such as over a thirty/sixty/ninety day period, by a technician for the purpose of
analyzing the data to determine performance of the system, it is necessary to
periodically download the data and to analyze that data by the use of a personal
computer. This is accomplished by way of a portable electronic media 17 which can
be inserted into the controller 13 to extract the raw data from the controller 13. The

portable electronic media 17 can then be interconnected to a personal computer 18
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as indicated by the numbers 1, 2 & 3. Each of these three functions is further
defined in the respective functional blocks 19, 21 and 22. The installed software 15
interfaces with the controller 13 to manage other activities that take place within the
controller 13, such as those of the display 14 and keypad 16, to extract selected
recorded data from the controller 13. In functional block 21, the installed software
15 converts the extracted raw data into a proprietary format and, in the process,
ensures that the raw data is valid and verifies the validity of the data. In functional
block 22, the installed software 15 interfaces with the PC card and the FAT file
system to install the extracted data into the PC card 17a, while ensuring that the data

is saved to the card such that it is compatible with a FAT file.



to rapidly extract that selected data therefrom It is
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available is sufﬁc1ent then the installed software 15 causes the controller 13 to

extract the selected records. In block 29, the selected records containing the
extracted raw data are then converted into a proprietary format described
hereinabove. In functional box 22, wherein the installed software 15 interfaces with
the PC card 17a and the FAT file system, FAT PC file system is opened in block 31
and in block 32, the available space within the FAT PC file system is determined. A
file name is created in the FAT PC file system as shown in block 32 and, as shown
in block 34, the proprietary formatted data is stored in the FAT PC file system as a
new file.

[0025] It will thus be seen that each of the steps shown in blocks 24-32 are
caused to occur by the software 16 installed in the PC card 17a, with the controller

13 performing the various functions.



Is saved to the card such that it is conpatible with a
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3. A method as set forth in claim 1 wherein said steps of downloading
and storing selected data to said portable electronic media is accomplished in a file

allocation table (FAT) format.

4. A method as set forth in claim 1 wherein said portable electronic

media comprises a personal computer card.

5. A method as set forth in claim 4 wherein said personal computer card
is standardized in accordance with the Personal Computer Memory

International Association (PCMCIA) standards.

6. A method as set forth in claim 1 wherein said portable electronic

media is a USB drive.
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