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Description

[0001] The presentinvention relates to a printing sys-
tem and to a printer unit for use in such a system.
[0002] In the state of the art, a number of printers ar-
ranged to be manually placed on an image receiving
medium are known. The printing means of the printer or
the entire printer is operable to scan over the image re-
ceiving medium in the printing operation. Thus, the me-
dium is not fed through the printer - as in most office
sheet printers, but the printer is placed upon the medi-
um.

[0003] Such a printer is known from EP 564297-A.
The printer has an ink jet print head which is scanning
in two orthogonal directions over the image receiving
medium, onto which the printer is placed manually. The
printer is connected to a computer and capable e.g. of
printing addresses onto envelopes, but can also be used
separately from the computer for printing data down-
loaded from the computer to the printer.

[0004] Anotherinkjet printerto be placed on a printing
medium is disclosed in US 5634730 A. This printer is
provided with a keyboard for data inputting, but can also
print images downloaded from a computer. The print
head scans over the image receiving medium along a
special path, e.g. helically or like a pendulum. It can print
data downloaded from a computer or one of a set of pre-
determined words such as "PAID" etc.

[0005] DE 3142937-A refers to a so-called hand
stamp which is placed manually on the image receiving
medium. It can print data downloaded from an account-
ing machine, orimages consisting of user-selected fixed
phrases. The hand stamp has a thermal print head and
an ink ribbon for printing.

[0006] The printers known in the prior art are thus ca-
pable of printing an image onto an image receiving me-
dium, and make use of a scanning print head. Printing
is performed in two steps: the first one is alignment of
the printer on the image receiving medium such that the
image can be printed in the desired position and the sec-
ond step is printing. However, although the printers can
communicate with a computer to receive data to be
printed, that is the limit of their interaction. There is no
other active cooperation between the printer unit and a
computer.

[0007] Itis an aim of the invention is to provide a print-
er unit for use in a printing system which has a wider
range of user interface functions.

[0008] According to another aspect of the invention
there is provided a printing system comprising: a printing
unit; and a computer connectable to the printing device
and configured to execute a printing application for gen-
eration of printing data for transmission to said printing
device for printing; wherein the printing system includes
a memory which holds a plurality of default printing data
options each having associated therewith a time activa-
tion period and means for determining the time at which
the printing application is initiated, wherein the printing
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application includes a default output sequence for gen-
erating one of said default printing data options in ac-
cordance with the detected time of initiation of the print-
ing application.

[0009] This allows a user profile to be recognised so
that the printing system is responsive to a user's require-
ments. The memory may be in the computer or within
the printing unit.

[0010] A further aspect of the present invention pro-
vides a printer adapted for communication with a host
computer, the printer comprising: communication
means for receiving printing data to be printed from the
host computer while a communication link exists be-
tween the printer and the host computer, said printing
data defining a sequence of images to be printed; a data
path for conveying data received at the communication
means to a printing mechanism for printing said data; a
user input means for instigating a print command; and
a controller connected to the printing mechanism and
operable to allow the printing mechanism to print suc-
cessive images in the sequence, each successive im-
age being printed responsive to the user instigated print
command.

[0011] This feature can be used with the printer con-
nected to the computer and for receiving successive im-
ages therefrom, or at a location remote from the host
computer when the communication link is broken. In that
case, the printer can have a store for holding the printing
data.

[0012] In addition, this aspect of the invention pro-
vides a method of printing a series of images compris-
ing: establishing a communication link between a printer
and a host computer; transferring printing data defining
said images from the host computer to the printer;
breaking the communication link and moving the printer
unit to a location remote from the host computer; and at
the remote location, printing successively each image
in the sequence responsive to a user instigated print
command at the printer unit at said remote location.
[0013] According to an alternative aspect of the
present invention, there is provided a method of printing
a series of images comprising: establishing a commu-
nication link between a printer and a host computer, the
printer including user input means for instigating a print
command; and successively transferring printing data
defining each image in the sequence from the host com-
puter to the printer and printing said each image respon-
sive to a user instigated print command.

[0014] Another aspect of the invention provides a
printing system comprising: a printing unitincluding user
input means for instigating a print command; a base sta-
tion configured to receive the printing unit when not in
use; a computer connected to the base station and con-
figured to execute a printing application for generation
of printing data for the printing unit, the computer com-
prising a keyboard; and wherein execution of the print-
ing application is interrupted by operation of any key on
the keyboard of the computer or the user input means
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on the printing unit.

[0015] One key of the keyboard may be defined as a
"hot key" which remains active as the application is run-
ning such that when the hot key is depressed, a partic-
ular function is initiated.

[0016] For a better understanding of the present in-
vention and to show how the same may be carried into
effect, reference will now be made to the accompanying
drawings in which:

Figure 1 is a plan view showing a printer, a base
station and a computer;

Figure 2 is a view of the printing mechanism of the
printer;

Figure 3 is a view of a printer in use;

Figure 4 is a flow diagram of the software printing
application;

Figure 5 is a block diagram illustrating time related
activation default options; and

Figure 6 illustrates a sequence of images to be
printed.

[0017] Figure 1 shows a printing system consisting of
a computer 10, a computer controlled display 12, which
is in the device described herein a CRT, a keyboard 14
linked to the computer 10 by means of a cable 16, an-
other cable 18, connecting the computer 10 with a base
station 20, which is connected to a printer 24 by means
of a cable 22. Thus, the printer 24 is linked to the com-
puter via the cables 18, 22 and the base station 20.
[0018] Asknowninthe priorart, the computer 10 com-
prises a processor on which a software is running, com-
prising an operating system, a printer driver to enable
printing with the printer 24 from the operating system
and a software application by which data can be creat-
ed, selected and formatted on the PC, for definingimage
patterns to be printed by the printer 24. The software
application can be activated in a number of ways:

selected by the user at start-up or from the desktop:
the user places the software application in the start-
up directory or creates an icon on the desktop;

from within another application: the user invokes
the software application from a button (displayed on
the display 12) in the toolbar of another software
application or from its own floating toolbar.

from the handheld printer 24 itself: if the application
is not running, the user presses a print button 34 on
the handheld printer 24, which will automatically in-
voke the software application in the first instance.

[0019] In the device described herein, however, the
software application is activated on the computer 10 for
controlling the printer 24 by lifting the printer 24 off the
base station 20. A switch 32 is provided in the base sta-
tion 24 sensing the presence or absence of the printer
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24 by means of a pin 30. When the printer 24 is placed
upon the base station, the pin 30 is depressed, and the
switch 32 is closed. In the case that the printer 24 is
removed from the base station 20, the pin 30 which is
biased in the vertical direction moves upwardly and the
switch 32 opens. The switch is connected via some elec-
tronic circuits to the computer 18 and activates the soft-
ware application for printing. Conversely, when the print-
er 24 is returned to the base station, the state of the
switch is detected to automatically return the computer
to the main application which it was executing when the
printer was removed. This functionality is described in
more detail later with reference to Figure 4.

[0020] That is, a default printing application on the
computer changes to the present printing application
when it is "activated" by one of the techniques men-
tioned. When it is "deactivated", the default printing ap-
plication is returned to an original printing application.
[0021] The base station 20 is connected to the com-
puter 10 by means of the cable 18, which can be a par-
allel or a USB cable. Electric power is supplied to the
base station 20 by a separate mains transformer, but
could also be supplied from the computer via the cable
18, preferably when the cable 18 is a USB cable. The
cable 18 can be hard-wired to the base station 20, or
connected to a socket of the base station, which is pref-
erably provided at the rear thereof. When the printer 24
is not in use, the handheld printer will be placed in the
base station 20. The base station 20 will ensure that the
ink jet print head of the printer 24 is protected when not
in use by a capping device that will be automatically trig-
gered whenever the printer is inserted into the base sta-
tion 20. The base station 20 will also cause the print
head of the printer 24 to eject ink into a reservoir and
mechanically clean the surface of the print head. These
measures are necessary to maintain optimum print
quality.

[0022] The umbilical cable 22 connects the base sta-
tion 20 to the hand held printer 24, providing both power
and data. A LED on the printer will indicate that power
is on. The printer 24 is removed from the base station
24 and positioned on the surface to be printed. The
length of the cable 22 limits the distance of travel from
the base station.

[0023] In another embodiment of the invention, the
printer is arranged to be disconnected from the base sta-
tion by unplugging the umbilical cable 22 and moved to
another location wherein printing of the contents of on-
board memory, i.e. downloaded image data, can be ef-
fected. The user will employ scroll buttons on the printer
to select the required print data, which appear in a small
LCD. Once a selection has been made, pressing the
print button 34 will activate printing. Having selected the
data to print using the software application (or the scroll
buttons on the printer), the user will activate printing
from the print button 34 on the hand held printer 24 itself.
[0024] According to a further alternative, data for
printing can be sent to the printer using RF or IR tech-
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nology. The scroll buttons may be used to select data
which may be stored on the "smart card" or which re-
sides in the computer.

[0025] Print alignment is achieved visually through a
transparent window 36 in the print casing. This window
36 can also be opened for inserting an ink cartridge into
the printer 24 before use. The cartridge is then clamped
in a carriage of the printer 24. The window 36 must be
closed before printing; thus there is a switch provided in
the housing of the printer for detecting whether the win-
dow is closed or not. When the window 36 is not closed,
the switch disables printing. Changing a cartridge is
achieved by lifting a retaining lever and extracting the
cartridge in use and replacing this with a new or different
colour cartridge in the way described above. If the re-
moved cartridge still contains ink and is to be reused it
must be capped to avoid the ink drying out.

[0026] Alternatively a Think jet type head from Hewlett
Packard may be used which utilises a different type of
ink which does not dry out in the print head.

[0027] The printer 24 contains a print mechanism with
the ink jet print head having a number of print nozzles,
and an ink supply. The print head is moved by means
of motor driven scanning means within the housing in
two (generally orthogonal) directions such that a rectan-
gular area can be imprinted through an aperture of the
printer 24 at the bottom of its housing. Thus, the printer
24 is placed manually on an image receiving medium
and - when the print button 34 is depressed - the print
head scans over the medium and imprints it by spitting
ink droplets onto it.

[0028] Figure 1 shows the presence of a "Smart Card"
reader 28 in the base station 20. Smart cards 26, i.e.
memory cards, may be used for storing data or images
or as a substitute for additional RAM in the base station.
[0029] In another device described herein,, a printer
is provided which can only be used as a stand-alone
device, i.e. in cooperation with a base station. The func-
tionality of the printer is then as follows: the user re-
moves the printer from the base station. A single button
36 (see Figure 2) will switch the printer on and off, and
a LED on the printer will indicate that power is on. A
ROM card containing the selected image data is insert-
ed into the printer. The ROM card is printed with images
of its content and the sequence of images provided on
the ROM card is indicated numerically on a display of
the printer. Thus, the user will select the desired image
using scroll buttons to scroll forward or backwards
through the numbered content. The user will activate
printing from the button 36 on the handheld printer itself.
[0030] The print mechanism of the printer will now be
described with reference to Figure 2. The printer 24 has
a housing, the underside of which can be abutted
against the surface of the image receiving medium to
be printed. A print face 11 is defined by the scanning
range of an ink jet print head cartridge 126 which can
be replaced using the cartridge release mechanism de-
scribed above. The ink jet print head cartridge 126 is
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mounted for movement along a write axis 128 by virtue
of a cooperating lead screw 130 and nut 132. The move-
ment is controlled by a stepper motor 134. The position
of the writing axis 128 can be altered by an indexing axis
lead screw and bush 136 controlled by a further stepper
motor 138. Reference numeral 140 designates a stabil-
ity bar which extends parallel to the write axis 128, the
ink jet print head cartridge 126 being mounted between
the write axis 128 and the stability bar 140. Reference
numeral 142 designates an indexing axis stability bar
and bush.

[0031] The printer also includes an electronic control-
ler 100 having a microprocessor for controlling move-
ment of the stepper motor 34 and generating signals for
controlling the print head and having a buffer memory
for storing data. The microprocessor is capable of con-
verting data from a computer to which the device is con-
nected into a format suitable for driving the print head.
The buffer memory can store information in a variety of
formats to enable the printer to work with a variety of
computer equipment.

[0032] If a Think jet print head is used, a DC motor
and encoder may be used in place of a stepper motor.
[0033] InFigure 3, aprinter 24 positioned on animage
receiving medium 40 is shown ready for use. That is, it
has been removed from the base station 20 and placed
on the medium 40 to be printed. In doing so, the appli-
cation software is automatically initiated to allow printing
data to be selected and configured by a user using the
computer 12 and keyboard 14.

[0034] Some aspects of the application software will
now be described with reference to Figures 4 to 6. In
addition to the automatic initiation of the application, the
application allows for a number of default print options
depending on a user profile as will now be described.
Figure 4 is a flow chart of the printing application. As-
sume the computer is executing a main application (step
S0) and the printer 24 stands ready for use on the base
station 20. At step S1, the state of the switch is moni-
tored by the application software to determine whether
or not the printer unit 24 is on the base station 20. When
the printer unit 24 is removed from the base station 20,
at step S2 the printing application is initiated by the com-
puter. At step S3, the printing application determines
whether or not default options are set. If no default op-
tions are set, a number of print options are displayed on
the PC display at step S4 from which a user may select
his required option at step S5. Alternatively, a user may
simply use the printing application initiated at step S2 to
create, select and format printing data using the key-
board 14 and the display 12 as with any existing printing
application. However, the provision of default options
simplifies use of the printing system for a user, in par-
ticular a user who has predictable requirements.
[0035] If default options are found to be set at step
S3, the application software selects one of the default
options based on the time of use, as indicated at step
S6. This is described in more detail later. At step S7,
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print data is generated in accordance either with the us-
er selected option at step S5 or the default option se-
lected by the application software at S6. Then, at step
S8 the printing data is transmitted to the printer 24 ready
for printing.

[0036] Step S1 is periodically implemented to check
the status of the printer 24. If it is determined to have
been returned to the base station, the computer auto-
matically returns to the main application, step SO.
[0037] Figure 5 is a block diagram illustrating ele-
ments of the system to implement default options with
time related activation periods. A default control block
50 selects from a plurality of default options held in a
memory 52. The selected option is used by a default
output sequence 54 to generate default printing data for
the printer unit 24.

[0038] Default control block 50 can be responsive to
an internal clock 56 or diary function 58 of the computer
system so that a default options is selected in accord-
ance with the time of day or day of the week. Alterna-
tively, the default options may be supplied to the display
12 where a user selects a particular option, for example
using user activated icons.

[0039] Forexample, for options with a time related ac-
tivation period, a user could set the default output to be
"RECEIVED" when the internal clock 56 of the computer
indicates the time between 9am and 11am, and from
11.01am and 5.30pm the default output could be an ad-
dress format.

[0040] During printing, the system may be interrupted
at any stage by pressing any key on the keyboard 14 or
any button on the printer unit 24 itself, in particular the
print command button 34.

[0041] One of the advantages of the system de-
scribed herein is that the printer unit may be used at
locations remote from the computer. In particular, this is
the case where the cable 22 which normally connected
the printer unit 24 to the base station 20 can be de-
tached. It may be the case that it is desired to print se-
quential information at a number of different remote lo-
cations, for example so as to print on a number of dif-
ferent products. Figure 6 illustrates a sequence of im-
ages denoted I1, 12, 13 each of which carry a common
part 60 of information and a sequentially varying part 62,
thatis the numbers 1, 2, 3. The system described herein
allows the whole sequence of images to be transmitted
to the printer unit during operation of the application soft-
ware (step S8 in Figure 4). Subsequently, each image
in the sequence can be individually printed responsive
to operation of the print command button 34 on the print-
er unit 24. After an image in the sequence has been
printed, the controller in the printer automatically selects
the next image for printing on the next print command.
This technique is useful for example in printing sequen-
tial numbers as illustrated in Figure 6, barcodes or a se-
quence of database information.

[0042] Figure 3 illustrates the printer in use to print a
sequence of images. The firstimage, |1, has been print-
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ed by the printer 24. The printer 24 has been lifted up
and relocated in a different position. On actuation of the
print command button 34, the next image, 12 in the se-
quence will be printed at the new printer location.

Claims

1. A printer adapted for communication with a host
computer, the printer comprising:

communication means for receiving printing
data to be printed from the host computer while
a communication link exists between the printer
and the host computer, said printing data defin-
ing a sequence of images to be printed;

a data path for conveying data received at the
communication means to storage means for
holding said data;

a printing mechanism for printing said data;

a user input means for instigating a print com-
mand; and

a controller connected to the storage means
and to the printing mechanism and operable to
allow the printing mechanism to print succes-
sive images in the sequence at a location re-
mote from the host computer when the commu-
nication link is broken, each successive image
being printed responsive to the user instigated
print command.

2. A method of printing a series of images comprising:

establishing a communication link between a
printer and a host computer;

transferring printing data defining said images
from the host computer to the printer;
breaking the communication link and moving
the printer unit to a location remote from the
host computer; and

at the remote location, printing successively
each image in the sequence responsive to a us-
er instigated print command at the printer unit
at said remote location.

3. A printing system comprising:

a printing unit; and

a computer connectable to the printing device
and configured to execute a printing application
for generation of printing data for transmission
to said printing device for printing;

wherein the printing system includes a mem-
ory which holds a plurality of default printing data
options each having associated therewith a time ac-
tivation period and means for determining the time
at which the printing application is initiated, wherein
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the printing application includes a default output se-
quence for generating one of said default printing
data options in accordance with the detected time
of initiation of the printing application.

4. A method of printing a series of images comprising:

establishing a communication link between a
printer and a host computer, the printer includ-

ing user input means for instigating a printcom- 70
mand; and

successively transferring printing data defining
each image in the sequence from the host com-
puter to the printer and printing said each image
responsive to a user instigated print command. 75

5. A printing system comprising:

a printing unit including user input means for
instigating a print command; 20
a base station configured to receive the printing

unit when not in use;

a computer connected to the base station and
configured to execute a printing application for
generation of printing data for the printing unit, 25
the computer comprising a keyboard; and

wherein execution of the printing application

is interrupted by operation of any key on the key-

board of the computer or the user input means on 30

the printing unit.

35

40

45

50

55






EP 1 231 561 A1

134 32 1 128




EP 1 231 561 A1

i 50
CMAIN APP. j

IS UNIT ON
BASE STATION

51

$NO 59

INITIATE APPLICATION

TRANSMIT PRINT
DATA TO UNIT

Fig.4

l 53 Sk
DISPLAY
ARE DEFAULT PRINT
OPTIONS SET OPTIONS
56 /55
SELECT TIME OF “USER SELECTT
DAY DEFAULT OPTIONS
l ] 57
1
GENERATIVE
——————=1 PRINT DATA
58



EP 1 231 561 A1

/52
DEFAULT OPTIONS
SELECT
/54
/
DEFAULT CONTROU | || perAULT |10
' OUTPUT PRINTER
[ UNIT
] / A
DIARY & 2
{
58 DISPLAY

Fig.5 T

USER INTERFACE

60
\62 g L62 g kﬁZ
I3 Ir I4

10



EP 1 231 561 A1

@) Furopean Paten  EUROPEAN SEARCH REPORT

Office

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 02 07 6710

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (Int.CL.7)

X

EP 0 376 326 A (CASIO COMPUTER CO LTD)

4 July 1990 (1990~07-04)

* column 12, 1ine 37 - column 15, line 17
E

NL 9 202 068 A (ADRIANUS FRANCISCUS VAN
DER GE) 16 June 1994 (1994-06-16)

* page 6, line 14 - line 21; claim 1;
figure 1 *

* page 9, line 27 - line 32 *

US 5 126 955 A (TOMODA TAKAOD)

30 June 1992 (1992-06-30)

* column 2, Tine 30 - column 4, line 56 *
US 5 240 334 A (EPSTEIN SAUL ET AL)

31 August 1993 (1993-08-31)

* column 9, line 12 - line 40 *

* column 10, 1ine 50 -~ 1ine 64 *

EP 0 598 251 A (WOLF DOROTHEA)

25 May 1994 (1994-05-25)

* ¢column 2, line 17 - line 35 *

* column 3, Tine 7 - column 4, line 6 *

EP 0 449 157 A (SELENIA IND ELETTRONICHE)
2 October 1991 (1991-10-02)

* column 1, line 1 - column 2, line 41 *
FR 2 675 739 A (AEM MEGRAS)

30 October 1992 (1992-10-30)

% page 5, line 8 - line 20 *

% page 1, Tine 1 - line 9 *

‘% page 2, Tine 15 - line 19 x

* column 15, line 54 - cotumn 16, line 4 *

The present search report has been drawn up for all claims

1,2,4

1,2,4

1,2,4

GO6K15/00
GO6K15/10
B41J3/36
B41J3/28

TECHNICAL FIELDS
SEARCHED  (Int.C1.7)

B41J
GO6K

Place of search [Date of compleation of the search

THE HAGUE 13 June 2002

Examiner

Van Oorschot, J

EPO FORM 1503 03.82 (P04CO1)

X : particularly relevant if taken alone
Y : patticularly relevant it combined with another [y : document cited in the application

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earier patent document, but published on, or

after the filing date

document of the same category L.: document cited for other reasons
Actechnological backgrount e
O non-written disclosure & : member of the same patent family, corresponding
P : iMermediate document document

1




PO FORM PO488

Ef

EP 1 231 561 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 02 07 6710

This annex lists the patent family membersrelating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDF file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

13-06-2002
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 0376326 A 04-07-1990 JP 3005689 B2 31-01-2000
JpP 3059718 A 14-03-1991
DE 68926568 D1 04-07-1996
DE 68926568 T2 26-09-1996
EP 0376326 A2 04-07-1990
KR 9206771 Bl 17-08-1992
us 4949283 A 14-08-1990
NL 9202068 A 16-06-1994  NONE
US 5126955 A 30-06-1992 JP 2210523 A 21-08-1990
US 5240334 A 31-08-1993  NONE
EP 0598251 A 25-05-1994 DE 4237275 C1 04-11-1993
EP 0598251 Al 25-05-1994
EP 0449157 A 02-10-1991 IT 1247684 B 30-12-1994
EP 0449157 Al 02-10~1991
FR 2675739 A 30-10-1992 FR 2675739 Al 30-10-1992

For more details about this annex : see Qfficial Journal of the European Patent Office, No. 12/82

12



	bibliography
	description
	claims
	drawings
	search report

