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ABSTRACT OF THE DISCLOSURE

METHOD OF MONITORING THE POWER SUPPLY STATUS IN A 

PERIPHERAL DEVICE CONNECTED TO A HOST COMPUTER

5

Described is a method performed by a host computer (10) in a data processing 

system comprising the host computer (10) and a peripheral device (20) connected to it, for

monitoring the power supply status in the peripheral device (20), wherein the peripheral 

device (20) is adapted to send status information to the host computer (10) in response to

io the power supply voltage in the peripheral device (20) falling below a specific threshold 

level. The method comprises the steps of (a) receiving said status information (201), (b) 

sending, after step (a), to the peripheral device (20) a request to return current status 

information (203), (c) detecting whether or not a response is received (204) to the request

in step (b), and (d) determining that the power supply in the peripheral device (20) has 

is been turned off (205), if no response is detected in step (c).

• ·
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METHOD OF MONITORING THE POWER SUPPLY STATUS 
IN A PERIPHERAL DEVICE CONNECTED TO A HOST COMPUTER

The present invention relates to a data processing system comprising a host computer and
10 one of more peripheral devices such as a printer, a display device, a scanner etc., connected to 

the host computer. More particularly, the invention relates to a method of monitoring the 
.··;·. power supply statue, i.e., whether the power supply ie on or off, in a peripheral device that is • · ·
.··. : capable of automatically sending status information to the host computer whenever the9 · ·
;·.··. power supply voltage in the peripheral device drops below a specified threshold level. The• ·

: is invention also relates to a host computer and a peripheral device capable of performing such• · ·
;·.··. method.• ·

·’*’*. Data processing terminals such as point-of-sale (POS) and electronic cash register (ECR) 
·’*· ’. terminals are today commonly equipped with a printer that is connected to a host computer

Μ (simply referred to as "host" hereinafter) and is controlled based on command and print data 
received from the host. The printer has its own power supply that is independent of the host's 

·’’’*· power supply. The host in such applications typically controls printer operation based on 
printer status information received from the printer. This status information enables the 
host to determine the current operating status of the printer, and includes, for example, the 

·*· ”: “ printer's power supply voltage, the print head position, whether there is any paper, whether 
the printer cover is open or closed, and whether paper is being advanced.

The printer starts and stops operating when the user turns the power switch on and off, 
respectively. Once the printer has been turned on, the host typically cannot determine 

μ whether the user has turned the printer off again. As a result., the host might, continue 
sending print data to a printer that has been turned off and, therefore, cannot receive or 
process the data. The transferred print data will, thus, not be printed.

When a printer that has been turned off is then turned on again, the on/off operation resets 
35 the printer so that it can again receive print data from the host. Printer settings are thus 

reinitialized. Ae a result, print data that has been sent to the printer based on the printer 
settings before the printer was turned off may not be printed with the expected results.
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ΕΡ-Α-0 652 533 discloses a printer equipped with two separate command interpreters. Print
and command data received from a host are first checked in a first command interpreter as to
whether or not they include a so-called real-time command. If not, the data are stored in a

5 receive buffer from which a second command interpreter reads and interprets the data on a
FIFO (first-in-first-out) basis. Real-time commands, on the other hand, bypass the receive 
buffer and are interpreted by the first command interpreter. Real-time commands are 
executed with priority and can even be executed when the data flow from the receive buffer to 
the first command interpreter is interrupted because of a wait-state, an error condition or 

io other reason. Real-time commands described in the document include commands requesting 
the status of the printer. When such printer status request is received, real-time command 

,··;·, process means responds by sending the current printer status to the ho6t.• · ·
• · ·• · ·• · ·

;·,··, To have the host always informed about the current on/off status of the printer, it ie• ·
έ··. j 15 conceivable that the host regularly polls the on/off status of the printer using a real-time 
;·.··. command, for instance, euch as those disclosed in EP-A-0 652 533. To effectively eliminate• ·

the above-noted problems this monitoring operation would have to be frequently repeated, 
.••J·. however, and would, therefore, reduce the host's throughput.• · ·• · · ·* · ·• · ·

20 EP-A-0 654 757 discloses a printer equipped with a function known as ASB (Automatic 
J .··. Status Back) function. The known printer has detection and transmission means for detecting the 
.····. status of the printer and for transmitting an ASB report including corresponding status information to a 

host whenever any of one or more preselected states of the printer changes. With such printer the host 
.....I is automatically informed about changes In the printer status without having to poll the printer status.

25 The known printer does not send status information, however, that would inform the host that the printer 
has been turned off or that it has been turned on again after it had been turned off.

While it would be possible to design peripheral devices, such as the printer disclosed in EP- 
A-0 654 757, so that a device sends information notifying the host that the device was turned 

to off and then on again, this would require adding functionality to the device, and thus cannot 
be effectively implemented in existing devices.

On the other hand, if a power monitoring function could be designed so as to allow the host to 
determine the power on/off status of a peripheral device with a change in the host's 

35 functionality rather than that of the peripheral device, product design would be macle easier, 
and the power monitoring function could be widely deployed even with existing peripheral 
devices and, in particular, printers.



Thus, a need exists to provide a method of monitoring the power supply status of a
peripheral device that allows the host to determine whether the peripheral device is on or
off. Another need exists to provide such method applicable to existing data processing
systems by changing functionality on the host side and requiring no change on the side of

5 the peripheral device.

-3-

According to a first aspect of the present invention, there is provided a method performed 
by a host computer in a data processing system comprising the host computer and a 
peripheral connected to it, for monitoring the power supply status in the peripheral device, 

10 wherein the peripheral device is adapted to send status information to the host computer 
in response to the power supply voltage in the peripheral device falling below a specific 
threshold level, said method comprising:

(a) receiving said status information,
(b) sending, in response to step (a), to the peripheral device a request to 

15 return cunent status information,
(c) detecting whether or not a response is received to the request in step (b), 

and

(d) determining that the power supply in the peripheral device has been 
turned off if no response is detected in step (c).

20

According to another aspect of the present invention, there is provided a printer operating 
according to control commands and print data from a host computer, comprising:

a supply voltage detection means for detecting a printer power supply voltage;
a notification means for communicating status information to the host computer 

25 immediately after a change in printer status occurs; and

an execution means for running in real time without storing to a buffer a specific 
command from the host computer;

wherein the notification means notifies the host computer when the supply 
voltage detection means detects that the printer power supply voltage is below a specific 

30 threshold level, and

the execution means sends status information in response to a real-time 
command from the host computer requesting printer status information.

[RALIBQ]01672.doc'.edg
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Using a printer as an example of a peripheral device, when the printer is turned off (the 

power supply to the printer is turned off), the printer supply voltage decreases gradually over 

a certain period of time. When the supply voltage drops below a predetermined threshold 

5 level, the printer sends status information, i.e., an ASB report indicating a power supply 

error, to the host, thereby informing the host that a non-recoverable error has occurred. 

When the host receives an ASB report that was §ent from the printer because of such power 

supply error or because of any another reason, the host requests the printer to return the 

current status information. If the ASB report was sent because of the power supply error, the

10 power supply voltage in the printer will have decreased far enough to make the printer 

inoperative when the request sent by the host reaches the printer, and the printer will not be 

.••J*.  able to respond to the request. Therefore, if the host does not receive a response, it can• · ·

.··. t determine that printer has been turned off. The make sure that the printer is indeed• · ·
;·.··. inoperative at the time the request is sent by the host, the request is preferably sent after 

.··. Ju lapse of a certain wait period after the ASB report was received.• · ·
• · · ·• · ·• ·

A fuller understanding of the invention will become apparent and appreciated by referring 

to the following description and claims taken in conjunction with the accompanying 

drawings, in which:
20

·**·.·  Fig- 1 illustrates data communication between a printer and a host in a POS system 

·’’’’· embodying the present invention;
• · ·• · ·• · ·
.....I Fig. 2 is a flow chart illustrating a method according to a first embodiment of the present 

·*· ”. invention;

is a flow chart illustrating a method according to a second embodiment, of the
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present invention;

Fig. 4 is a flow chart illustrating a method according to a third embodiment of the present
invention; and

5

Fig. 5 is a flow chart illustrating a method according to a fourth embodiment of the 
present invention.

io Preferred embodiments of the present invention are described below with reference to the 
accompanying figures. The printer described in these embodiments should be understood as 

.... representing one of a variety of peripheral devices to which the present invention may be
.., . applied. Necessary adaptions, if any, to other peripheral devices will be obvious to those

.. .. skilled in the art on the basis of the following description.
• ·
·· · 15• · ·

.. .. Fig. 1 illustrates data communication between a printer and a host of a POS system• · ·
embodying the present invention. In this POS system, the host (computer) 10 and the printer 

...., 20 for printing receipts, for example, are connected via an interface enabling two-way
• · ·

communication between host 10 and printer 20, e.g., the RS-232C interface.
• · ·

20

j ,··, The printer 20 has an ASB function for automatically sending printer status reports (referred• · · ·
,····, to as "ASB report(s)" in this text) to the host 10 without waiting for a status information• · · ·

request from the host 10. The status information that ie returned to the host 10 by the ASB 
.......; function is preset by the host 10 in the printer 20. When there is a change in any status• · ·*
;·.··. 25 information reported by the ASB function, the printer 20 automatically sends an ASB report• ·

to the host 10. By thus automatically receiving status information from the printer 20, the 
host 10 can send command and print data and control the printer 20 based on the information 
included in the ASB reports without specifically requesting 6t.atus information from the 
printer 20.

30

Exemplary status information that is sent by the ASB function includes: abnormal voltage
errors, CPU execution errors, problems with the print head temperature detection
thermistor, print head home position detection errors, printer cover open errors, carriage
adjustment error, and other types of error information. Error information included in this

35 status information can be divided into three groups based on differences in the ability of the
printer to recover from the error. These three groups are automatic recovery errors,
recoverable errors, and non-rccoverable errors. When one of these printer errors occurs, the
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host is notified of the error type by setting a respective error bit in the status report.

An abnormal voltage error, such as when the supply voltage of the printer drops below a 
threshold voltage below which normal printer operation can be impaired, is one example of a 

s non-recoverable error. When an abnormal voltage error occurs, the host 10 is notified both 
that an abnormal voltage error has occurred and the error is non-recoverable by setting 
appropriate bits in the ASB report. While the structure of the ASB report is not critical to the

1

practice of the present invention, as an example, the ASB report comprises a 4-byte (32-bit) 
data stream, and bits for non-recoverable errors are stored in byte 2.

10

As explained above, the host 10 receives ASB reports from the printer 20. In addition, the 
,··;♦, host 10 has a real-time status request function for sending a real-time command to the• · ·
.**.  Z printer 20 instructing the printer 20 to return the current status information. When the• · ·
;·,··, printer 20 receives this real-time command, it responds by immediately returning the• ·
.··. ; 13 current printer status information. To distinguish from the ASB report, the status• · ·
;·,··. information returned by the printer in response to such real-time command is be referred to• ·

as "on-demand status report" in this text.
• · · ·• · ·• · ·

.·*:·.  A host 10 according to the present invention use8 the printer status information included in• · ·
20 the ASB reports as well as the printer's response to a command requesting an on-demand 

1 .··. status report, to monitor when the printer has been turned off. This is to detect the printer• · · ·
.····. on/off status with no time delay.• · · ·

.....I Fig. 2 is a flow chart illustrating a method of monitoring the power supply status according to 
25 a first embodiment of the invention. By carrying out this method, the host 10 detects when 

the printer has been turned off, and notifies the application software running on the host 
accordingly. This is described in detail below.

When printer 20 is in use and the user then turns the printer off, a supply voltage drop is 
3o detected when the supply voltage has decreased below a certain threshold level but before it 

has decreased to zero or a level at which the printer becomes completely inoperative. As a 
result, the ASB function of the printer 20 sends an ASB report to the host 10 to report a non- 
recoverable error. After the host 10 receives this ASB report (step 201), it waits for a specific 
wait period (step 202), and then sends a real-time command to the printer 20 to request an 

35 on-demand status report from the printer (step 203).

The wait period in step 202 must be long enough to allow the supply voltage of the printer to



1

10
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drop from the threshold level at which the non-recoverable error is reported to the host, to a 
level at which the printer becomes inoperative. This delay time varies according to the 
printer status at the time the power switch was turned off. For example, if the printer is in a 
high load state because printing is in progress when the power is turned off, the delay time is 
relatively short, e.g., 50 μβ or so. On the other hand, if the printer is in a low load state such 
as a standby mode when the power is turned off, the delay time may be as long as 150 ms. As 
a result, the wait period of step 202 is preferably greater than 150 ms. Such a wait period 
assures a reliable detection of whether or not the printer is turned off. It is to be noted that 
the wait period should not be much longer than is necessary to achieve a reliably detection, 
because an unnecessary late detection of the printer-off-status might jeopardize the aim of 
the invention to prevent misprinting.

• · · 
• ·

* ·
• · ·

• ·

20

If the printer's ASB function sends an ASB report to the host 10 because the printer 20 was 
turned off, the printer 20 will be completely off when the host 10 sends the real-time 
command to the printer 20. The printer 20 will therefore not be able to receive and answer 
the real-time command. If the hoet 10 doee not receive a response to the real-time command 
from the printer 20 within a predetermined period after sending the real-time command (step 
204), the host 10 can decide that the printer is off, and so notify the application software 
running on the host (step 205). As described above, the ASB function of the printer 20 can 
also send ASB reports for other reasons, including paper jam errors. In this case, the printer 
20 returns an on-demand status report when a corresponding real-time command is received 
from the ho6t 10. The ho6t 10 can therefore determine that printer 20 is not off.

25

30

As will be appreciated by those skilled in the art, the use of a real-time command by the host 
device to initiate an on-demand status report from the printer is advantageous because the 
printer may be switched on but for other reasons not be able to respond to a normal command 
queued in the printers receive buffer. Nevertheless, there may be cases where a real-time 
command in the sense explained above is not required and the on-demand status report is 
6ent in response to a normal command. While this may be true for printers, it is particularly 
true for other kinds of peripheral device. The ability of the host and of the printer or other 
peripheral device to process real-time commands should, therefore, be understood as 
according to a preferred implementation of the invention only and not essential to the 
invention in its broadest aspect. This applies to the following embodiments as well as to the 
preceding one.

35

• · ·

• ·

5

Fig. 3 is a flow chart of a second embodiment of the method according to the present 
invention. This method differs from that of the first embodiment in that a further step is
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provided for evaluating the content of the ASB report before a real-time command ie sent to
the printer. This is described in further detail below.

When the printer 20 is in use and the user then turns the printer off, the ASB function of the 
s printer 20 sends an ASB report to the host 10 reporting a non-recoverable error as in the first

embodiment. After the host 10 receives this ASB report (step 201), it reads the status 
information included in the ASB report (step 206) and determines whether the non- 
recoverable error bit is set in the ASB report (step 207). If the non-recoverable error bit is set, 
indicating that the ASB report was sent because of a non-recoverable error, the host 10 waits

io for the specific wait period (step 202), and then sends a real-time command to the printer 20 
(step 203) as described above for the first embodiment. However, if the non-recoverable error

...... bit is not set in step 207, indicating that the ASB report was not sent due to a non-recoverable
• · ·

.··. . error, the host 10 knows that the printer 20 is not off. The hoet 10 therefore waits for the next
• · ·

;·.··, ASB report. Note that steps 204 and 205 in the second embodiment that allow the host to
• ·

.... . is determine whether or not the printer is turned off, are the same as those in the first
• · ·

·· ·· embodiment.
• · ·
• ·

.··;·. The method according to the second embodiment does not send a real-time command to the
• · ·

.••f. printer when an ASB report ie received but the report is not due to a non-recoverable error.
• · ·

20 Unnecessary transmissions of real-time commands are thus avoided, and an increase in 
; .··. processing demands imposed on the host and printer by sending and responding to such
• · · ·

.···*.  commands is thus also avoided.
• · · ·

.....: Fig. 4 is a flow chart of a method according to a third embodiment of the present invention.
;·.··, 25 This method differs from the second embodiment in that in addition to evaluating the content
• ·

of the ASB report, a further step is provided for handling cases in which only an incomplete 
ASB report is received. This is described in further detail below.

When the printer 20 is in use and the user then turns the printer off, the ASB function of t.hc 
μ printer 20 sends an ASB report to the host 10 reporting a non-recoverable error, in the same 

way as in the first and second embodiments (step 201). The host 10 then leaves the 
communication port in a data receive condition for the time needed to receive all data in the
ASB report (step 208). It should be noted that the ASB report has a predetermined length, 
e.g., 4 bytes long.

35

If the load on the printer's power supply is high when the printer is turned off, the delay time 
until the power supply voltage has decreased to a level at which the printer can no longer
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5

operate can be extremely short. This means that the supply voltage of the printer may drop 
below the level required for data transmission before all bits in the ASB report could be sent, 
and data transmission may therefore be terminated with only part of the data sent. It is 
extremely rare for an ASB report to be interrupted if the power has not been turned off. The 
host 10 therefore determines that the printer has been turned off if the ASB report is not 
completely received, and so notifies the application software running on the host without 
sending a real-time command to the printer (step 205). It will be obvious that it is not 
necessary to evaluate the status information in the ASB report or to send a real-time 
command to the printer in this case.

If all bits of the ASB report are received in step 208, the host 10 performs parity check and 
checksum operations to determine if there is a data'error in the received data (step 209). If a 
data error is detected, the content of the ASB report cannot be correctly interpreted. Steps 
206 and 207, which are the eame as those in the second embodiment, are therefore skipped, 
and the host 10 waits for the specific wait period (step 202) and then sends a real-time 
command to the printer 20 (step 203). The remaining eteps 204 and 205 are the same as those 
in the first and second embodiments.

If no data error is detected in step 209, the host 10 reads the status information in the ASB 
report (step 206) to determine whether the non-recoverable error bit is set (step 207). Steps 
202 to 204 are not executed if the non-recoverable error bit is not set. Otherwise, the host 10 
determines the printer to be off in step 204 if no response ie received to the real-time 
command sent in 6tep 203 as described above.

Fig. 5 is a flow chart of a method according to a fourth embodiment of the invention. By this 
method the host 10 can detect that the printer has been turned on again after detecting that 
printer had been turned off. The method shown in Fig. 5 is applicable to each of the preceding 
first to third embodiments of the invention.

w Whether printer 20 has been turned off is monitored in step 501 using any of the methods 
described above. When the host thus determines that the printer is off (step 502), a timer for 
sending a real-time command is set (step 503). When a predetermined time interval has 
elapsed (step 504), the host 10 sends a real-time command to the printer 20 to detect whether 
the printer 20 is now on (step 505). If the printer 20 is still off, the printer cannot respond to

35 this real-time command. Control therefore loops back to step 503, and the host 10 continues 
to send real-time commands at the predetermined time interval (steps 503 to 506 are 
repeated) until a response is received from the printer 20.



i

When a user turns the printer 20 on again, the printer can respond to the real-time
command. When a response is thus received (step 506), the host 10 determines the printer 20
to be on (step 507). The host 10 then sends to the printer the printer settings in use before

5 printer was turned off, thereby resetting the printer 20 to its condition before it was turned
off (step 508). While the printer settings are stored in printer memory as long as the printer 
is on, they are reinitialized when the printer is turned off and on. Resending the printer 
settings makes it possible to restore the printer settings and thereby resume printing 
appropriately.

10

According to the above description, the method according to the fourth embodiment monitors 
whether the printer has been turned on again after it was turned off by repeatedly sending a 
real-time command to the printer at a predetermined time interval. It is also possible, 
however, to monitor the printer-on-statu6 by preceding data transmissions to the printer 

is with such real-time command whenever it is necessary for the host to send data to the 
printer. In other words, the host need not send such real-time commands to the printer 
unless the printer is to be used, i.e., data is to be sent to the printer.

As described above, it is possible by means of a power monitoring method according to the 
» present invention to determine on the host eide whether the printer power is turned on or off.

It is therefore possible to assure appropriate printing even when a printer is reset as a result 
of the printer being turned off and then on while the printer is in use.

It is also possible by means of the present invention to monitor the printer power status by
changing only host function, and not changing printer function. The power monitoring
method of the present invention can, therefore, be used in existing printer systems with
minimal design change, provided the existing printers are capable of automatically sending
ASB reports and of responding to commands sent from the host.

μ The power monitoring method according to the present invention can inform and detect a
change in the power on/off status with minimal time lag by using the printer's ASB function
and real-time command function for power monitoring.
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s

1. A method performed by a host computer in a data processing system 
comprising the host computer and a peripheral device connected to it, for monitoring the 
power supply status in the peripheral device, wherein the peripheral device is adapted to 
send status information to the host computer in response to the power supply voltage in the 
peripheral device falling below a specific threshold level, said method comprising:

(a) receiving said status information,
(b) sending, in response to step (a), to the peripheral device a request to return 

current status information,
(c) detecting whether or not a response is received to the request in step (b), and
(d) determining that the power supply in the peripheral device has been turned off if 

no response is detected in step (c).

2. The method as set forth in claim 1, wherein step (b) is performed when a 
predetermined wait period has lapsed after said status information was received in step (a), 
wherein said wait period is selected to be equal to or longer than an inherent delay time in 
the peripheral device determined by the power supply voltage dropping, in response to 
the power supply having been turned off, from said threshold level to a level at which the 
peripheral device is no longer operable.

3. The method as set forth in claim lor 2, wherein
step (a) comprises a step (al) of detecting whether or not the received status 

information is complete,
steps (b) to (d) are performed only if the received status information is detected to be 

complete in step (al), and
(e) it is determined that the power supply in the peripheral device has been 

turned off if the received status information is detected in step (al) to be incomplete.
30

33

4. The method as eet forth in claim 1 or 2, wherein
step (a) comprises a step (a2) of detecting whether or not the received status 

information indicates a non-recoverable error, including a drop of the power supply voltage 
below said threshold level, and

steps (b) to (d) are carried out only if an indication of a non-recoverable error is



5. The method as set forth in claims 3 and 4, wherein step (al) iB performed prior to
step (a2) and step (a2) is performed only if the received status information is detected to be
complete in etep (al).

-11 -

s 6. The method as set forth in claim 5, wherein step (al) includes checking the
completely received status information for data errors, and wherein the method comprises 
performing step (a2) if no data errors are found, and jumping to etep (b) while skipping step 
(a2) when data errors are found.

io 7. The method as eet forth in any one of the preceding claims, further comprising the
step of

(e) detecting whether or not the power supply in the peripheral device has been 
turned on,

step (e) being performed after the power supply in the peripheral device has been 
determined to be turned off.

8. The method as set forth in claim 7, wherein step (e) comprises:
(el) sending to the peripheral device a request to return current status information,
(e2) detecting whether or not a response is received to the request in step (el), and
(e3) determining that the power supply in the peripheral device has been turned on 

if a response is detected in step (e2).

9. The method a6 set forth in claim 7 or 8, wherein step (e) is performed immediately 
before the hoet computer sends data to the peripheral device.

10. The method as set forth in claim 7 or 8, wherein step (e) is repeated at a specific 
time interval until the power supply in the peripheral device ie found to have been
turned on again.

μ 11. A host computer for carrying out the method defined in claim 1, comprising:
receiving means for receiving said status information sent from the peripheral 

όβνϊοβΑ
request meane for sending a request to return the current status information to the 

peripheral device in response to said receiving means received status information,
35 detection means for detecting a response from the peripheral device to the request

neans,
means for determining that the power supply in the peripheral device is
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tumed off if no response is detected by said detection means.

12. A printer operating according to control commands and print data from a host 
computer, comprising:

5 a supply voltage detection means for detecting a printer power supply voltage;
a notification means for communicating status information to the host computer 

immediately after a change in printer status occurs; and
an execution means for running in real time without storing to a buffer a specific 

command from the host computer;
io wherein the notification means notifies the host computer when the supply

voltage detection means detects that the printer power supply voltage is below a specific 
threshold level, and

the execution means sends status information in response to a real-time 
command from the host computer requesting printer status information.

15

13. A storage medium carrying in machine-readable form a control program which 
when executed in a host computer according to claim 11 implements the method as 

defined in any one of claims 1 to 10.

20 14. A method performed by a host computer in a data processing system comprising
said host computer and a peripheral device connected to said host computer, said method 
being substantially as herein described with reference to Figs. 1 and 2; or Figs. 1 and 3; or 
Figs. 1 and 4; or Figs. 1 and 5 of the accompanying drawings.

25 15. A host computer substantially as herein described with reference to Figs. 1 and 2;
or Figs. 1 and 3; or Figs. 1 and 4; or Figs. 1 and 5 of the accompanying drawings.
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16. A printer substantially as herein described with reference to Figs. 1 and 2; or 
Figs. 1 and 3; or Figs. 1 and 4; or Figs. 1 and 5 of the accompanying drawings.

17. A machine readable storage medium, said storage medium storing a program for 
5 implementing a method performed by a host computer in a data processing system, said

method being substantially as herein described with reference to Figs. 1 and 2; or Figs. 1 
and 3; or Figs. 1 and 4; or Figs. 1 and 5 of the accompanying drawings.

DATED this eighteenth Day of December, 2002
io Seiko Epson Corporation

Patent Attorneys for the Applicant
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