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(54) Printing method

(57) Itis proposed for achieving a high efficiency in
a printing method, especially a thermal sensitive printing
method, in which individual areas, especially dots, are
printed line by line that the number of individual areas to

be printed is determined in a predeterminable section,
the entire section is printed in one printing step, and, if
the number is higher than the limit, the section is divided
into partial areas and the partial areas are printed in time-
staggered printing steps.
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Description

[0001] The invention relates to a printing method, es-
pecially a thermal sensitive printing method, in which in-
dividual areas, especially dots, are printed line by line.
[0002] A predetermined power is required for printing
in known such printers for the individual areas, with the
power for one line resulting from the sum total of the
powers for the individual areas to be printed. When all
individual areas of a line are printed, a relatively high
amount of power is required. In order to lower the required
power, print heads are known in which a line is divided
into areas known as strobes, with the strobes being print-
ed successively. When a line is divided into four strobes,
the required power can be reduced to one-quarter of the
total power for a line. In addition to the required power,
the required time for the printing of a page is relevant.
Although an increase in the number of strobes leads to
a reduction in the required power, it also leads to an in-
crease in the required time for the printing of a page. The
ratio of required time for printing to required power rep-
resents the efficiency of the printer.

[0003] Itisthe object of the presentinvention to provide
a printing method of the kind mentioned above in which
the known disadvantages are avoided, which has a high
efficiency, can be used in conventional print heads and
with which a short time can be achieved for the printing
of a page at low power.

[0004] This is achieved in accordance with the inven-
tion in such a way that the number of the individual areas
to be printed is determined in a predeterminable section
insofar as the number is smaller than a predeterminable
limit, the entire section is printed in one printing step, and
insofar as the number is larger than the limit, the section
is divided into partial areas and the partial areas are print-
ed in temporally staggered printing steps.

[0005] This leads to the advantage that the maximum
required power which corresponds to the provisioning
power is predetermined by the power for an individual
area multiplied with the limit. Insofar as the required pow-
er lies beneath the provisioning power for a section, the
section is printed in one printing step and thus in a short
time. Insofar as the provisioning power is exceeded, the
section cannot be printed in a single printing step and
the section is divided into partial areas and the partial
areas are each printed in a single printing step. The
number of required printing steps can thus be kept at a
low level, with a low required time being ensured for the
printing of a page. It is further advantageous that there
is merely a rapidly performed counting of the individual
areas to be printed, as a result of which the required
processing power is kept at a low level and the printing
method can be performed easily and quickly.

[0006] It can be provided in accordance with a further
development of the invention that the entire section is
printed in one printing step insofar as the number is equal
to the limit, as a result of which equality of the number
with the limit ensures a low number of printing steps.
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[0007] According to a further embodiment of the inven-
tion it can be provided that a print head is used in which
the lines are grouped in strobes and that the sections are
chosen according to the strobes. The printing method
can thus be applied in a simple way to such print heads,
with a simple response of the print head being enabled.
Aresponse of several strobes during a printing step which
is not provided for in many such print heads is not nec-
essary in this respect.

[0008] In a further development of the invention it can
be provided that the partial areas are chosen with equal
size, as a result of which the printing method can be kept
especially simple and the required processing power can
be kept low. It can further be ensured that each percent-
age rate of individual areas to be printed can be printed
in the partial areas with the provisioning power. The
number of individual areas to be printed in the partial
areas need not be defined.

[0009] According to a further embodiment of the inven-
tion it can be provided that the limit is chosen according
to half the number of the individual areas of a section and
the partial areas correspond to half the section. This rep-
resents an especially simple choice, which can thus en-
sure efficient printing.

[0010] In a further embodiment of the invention it can
be provided that there is a line feed during at least one
of the printing steps, preferably during all of the printing
steps. The required time for the printing of a page can
be kept especially shortby the line feed during the printing
steps because the required time for the line feed need
not be provided in addition to the printing steps. A line
feed can be provided during each printing step or only
during certain predeterminable printing steps.

[0011] In afurther development of the invention it can
be provided that a line feed occurs after at least one of
the printing steps, with the number being determined in
particular during the line feed. Aline feed can be provided
after each printing step.

[0012] According to a further embodiment of the inven-
tion it can be provided that the speed of the line feed
during the printing step of a partial area is chosen smaller
than during the printing step of the entire section, as a
result of which the line feed can easily be adjusted to the
required number of printing steps.

[0013] In a further development of the invention it can
be provided that the speed of the line feed during the
printing step of an entire section in which the number is
zero is chosen higher than during the printing step of an
entire section in which the number is higher than zero.
The required time for the printing of a page can be kept
especially low.

[0014] The invention further relates to a computer pro-
gram product which can be loaded directly into the inter-
nal memory of a computer and comprises software code
sections with which the steps of the above printing meth-
od can be performed when the computer program prod-
uct is running on a computer. The printing method in ac-
cordance with the invention can thus flexibly be integrat-
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ed in an application.

[0015] The invention further relates to a data medium
with a computer program product as described above.
Such a computer program product is thus easily trans-
portable and storable.

[0016] The invention is now explained in closer detail
by reference to the enclosed drawings illustrating em-
bodiments in an exemplary manner, wherein:

Fig. 1 shows the method for printing a line, as is used
in conventional printers, and

Fig. 2 shows the method in accordance with the in-
vention for printing a line.

[0017] In the printing method in accordance with the
invention, individual areas are printed in lines, with the
individual areas especially being dots. In other embodi-
ments the individual areas can also be formed by a pre-
determinable number and arrangement of dots, or of dif-
ferent structures such as triangles, rectangles or other
polygons. The printing method has proven to be espe-
cially suitable in thermal sensitive printing methods.
[0018] The number of the individual areas to be printed
is determined in a predeterminable section. Insofar as
the number is smaller than a predeterminable limit, the
entire section is then printed in one printing step. If the
number is higher than the limit, the section is divided into
partial areas and the partial areas are printed in time-
staggered printing steps.

[0019] The printing method is especially suitable for
foil printers, in which a thin wax layer is applied to one
side of a foil. The wax layer is in contact with the paper
which will be printed. The print head 1 is arranged on the
side of the foil averted from the paper. It comprises heat-
ing elements 2 which are each associated with an indi-
vidual area and are usually of a square configuration and
arranged as dots. The foil and the wax layer are heated
by the heating element 2 which can be arranged as a
resistor, with molten wax being absorbed by the paper
and producing a permanent printed dot. The print head
1 can be arranged as a line print head, with which a line
can be printed. The number of individual areas is propor-
tional to the achievable resolution of the printer. Such
printers are especially used in fax machines.

[0020] A predetermined power is required for printing
an individual area, which power is the required power for
heating in athermal sensitive printing method. When sev-
eral individual areas are printed, the required power cor-
responds to the sum total of the individual powers of the
individual areas. The production costs of a printing ap-
paratus can be kept low when the maximum required
power can be kept low. In conventional printing methods
however, low power usually requires long periods for the
printing of a page.

[0021] As aresult of the required power for an individ-
ual area and the limit, the maximum required power for
simultaneous printing of individual areas corresponding
to the limit is predetermined, which corresponds to the
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provisioning power. The number of individual areas cor-
responding to the limit can be printed with the provision-
ing power. Insofar as the number of individual areas to
be printed in the section is lower than the limit, the entire
section can be printed at once with a power beneath the
provisioning power, which is why the section is then print-
ed in one printing step.

[0022] Ifthe number islarger in a section than the limit,
the provisioning power is not sufficient in order to print
the entire section in one printing step. In this case, the
section is divided into partial areas and the partial areas
are printed in time-staggered printing steps. It is neces-
sary toensure that each ofthe partial areas can be printed
in one printing step with a power not exceeding the pro-
visioning power.

[0023] If the number is equal to the limit, it can be pro-
vided that the entire section is printed in one printing step.
The limit is chosen in such a way that the product of the
limit with the required individual power for one of the in-
dividual areas lies beneath the provisioning power or is
at most equal to the same.

[0024] The printing method can be carried outin a sim-
ple and quick way. Especially the steps for determining
whether one of the sections needs to be divided into par-
tial areas can be performed for each section without any
major numerical effort. This ensures that the number for
each section can be determined directly prior to the print-
ing for this section and the time required for this purpose
can be kept especially short. It can be provided in par-
ticular that the determination of the number is interrupted
once the limit has been exceeded and the section is di-
vided into partial areas. If there is an interruption upon
reaching the limit, the partial area can be chosen in a
simple manner in such a way that the number of the in-
dividual areas of the partial area corresponds to the limit.
The determination of the number can then optionally be
started for the remainder of the section.

[0025] Itcan also be provided that the partial areas are
chosen with the same size. It can be provided that the
section is divided into a predeterminable quantity of par-
tial areas once the number is larger than the limit. The
quantity of partial areas is chosen in such away that each
partial area can be printed with the provisioning power
in one printing step.

[0026] It can be provided for especially that the limit
corresponds to half the number of the individual areas of
a section and the partial areas correspond to half the
section. Insofar as the number of the individual areas to
be printed is higher in a section than the limit, it is nec-
essary to divide the section into two partial areas. These
partial areas can be chosen with the same size.

[0027] Aline feed can occur during the printing steps.
The line feed can occur during some of the printing steps
or during several of the printing steps. The line feed pref-
erably occurs during all or at least during approximately
all printing steps.

[0028] The speed of the line feed can be chosen to be
smaller during the printing step of a partial area than dur-
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ing the printing step of an entire section. Itcan be ensured
that the line section is of equal size for a section, irre-
spective of whether it is printed in one or in several print-
ing steps. If the section is optionally divided into two par-
tial areas, the speed of the line feed of the partial areas
can be chosen half as large as the speed of the line feed
of the section.

[0029] When a section is printed in which the number
of the individual areas to be printed is equal zero, the
speed of the line feed during the printing step of this sec-
tion can be chosen higher than during the printing step
of an entire section in which the number is higher than
zero. The required time for printing a page can be kept
especially low.

[0030] It can also be provided that a line feed occurs
after at least one of the printing steps. If the line feed is
not sufficient during the printing steps in order to reach
the line feed of a complete line during a line, the missing
line feed can thus be compensated. This compensation
can be divided among several printing steps and occur
especially during the determination of the number of the
individual areas to be printed.

[0031] The printing method can simply be implement-
edinaconventional printhead 1, in which a line is divided
into areas which are called strobes 3a, 3b, with strobes
3a, 3b being printed successively. It is common practice
to access and print merely one of the strobes 3a, 3b. In
these print heads, the sections are preferably chosen
according to the strobes 3a, 3b, so that one section cor-
responds to a strobe 3a, 3b. Existing printers can also
especially be retrofitted in a simple way. If several strobes
3a, 3b can be accessed simultaneously, then it is also
possible to combine several strobes 3a, 3b into a section.
The section can further be chosen independent of the
size of strobes 3a, 3b. The limits of strobes 3a, 3b and
the sections need not coincide.

[0032] The printing method can be implemented as a
computer program product which can be loaded directly
into the internal memory of a computer and comprises
software code sections with which the steps of the print-
ing method in accordance with the invention are carried
out when the computer program product runs on a com-
puter. The computer is preferably a processor of a printer
or the like. The computer program product can be stored
especially on a data medium.

[0033] For clarification, the figures show a convention-
al printing method and one in accordance with the inven-
tion in schematic view by way of example.

[0034] Figure 1 represents the normal procedure, as
itis usually used to print one line using a thermal sensitive
print head 1 composed of heat elements 2 arranged in a
line.

[0035] Forreasons of simplification we have assumed
in figure 1 that the print head 1 is composed of 30 heat
elements 2, grouped in two strobes 3a, 3b, usually called
strobes 3a, 3b, each of them 15 heat elements 2 long.
In order to print one dot, the corresponding heat element
2 has to be activated. The heat elements 2 which have
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to be activated for the line just represented, are marked
as black in figure 1. The signal 4 sent to the print head 1
contains the information which heat elements 2 are active
for this line. After this information has been sent, the two
strobes 3a, 3b of the print head 1 are activated one after
the other 5a, 5b. As a result, the pattern 6 will be printed.
[0036] Either during this whole procedure, or after the
procedure is finished, a line feed has to be done. Usually
the line feed is done during the activation 5a, 5b of the
strobes 3a, 3b.

[0037] Assuming an available power of only one third
of the power requested by the usual printing method as
described in Fig 1, the threshold of the highest number
of heat elements 2 which are allowed to be activated
simultaneously will be the total number of heat elements
2 in one strobe 3a, 3b divided by three. For the case
represented in Figure 1 the threshold willbe 5, since each
strobe 3a, 3b has 15 heat elements 2.

[0038] Figure 2 represents the same situation as in
Fig. 1 but now applying the method of this invention.
[0039] The printing of a line will be done in a number
of N steps were N equal the number of heat elements 2
in one strobe 3a, 3b divided by the threshold value. In
each stepitwill be activated only, at highest, the threshold
number of dots. For the case represented in Fig. 2, the
number N of steps will be three and the threshold value
is five.

[0040] There are different methods to choose the dots
in each step. Fig. 2 represents the method of choosing
every Nth dot, in this particular example, every third dot.
[0041] In the first step, the signal 7 sent to the print
head 1 will, first of all, set to inactive all dots, except every
third beginning with the first one. Among the remaining
dots, only those which have to be printed will be activated.
After this information has been sent, the two strobes 3a,
3b of the print head 1 are activated one after the other
8a, 8b. As a result, the pattern 9 will be printed.

[0042] In the second step, the signal 10 sent to the
print head 1 will, first of all, set to inactive all dots, except
every third beginning with the second one, Among the
remaining dots, only those which have to be printed will
be activated. After this information has been sent, the
two strobes 3a, 3b of the print head 1 are activated one
after the other 11a, 11b. As a result, the pattern 12 will
be printed.

[0043] In the third and last step, the signal 13 sent to
the print head 1 will, first of all, set to inactive all dots,
except every third beginning with the third one. Among
the remaining dots, only those which have to be printed
will be activated. After this information has been sent,
the two strobes 3a, 3b of the print head 1 are activated
one after the other 14a, 14b. As a result, the pattern 15
will be printed.

[0044] Afterthe whole procedure has been completed,
the complete information 16 has been printed. Either dur-
ing printing, or after the printing is finished, a line feed
has to be done. If the line feed is done during printing,
then it may be done either during the activation of the
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strobes 3a, 3b in one step, moving the medium to be
printed with the speed S equal to a line feed / strobe
activation duration, or it may be done during the complete
printing procedure moving the medium to be printed with
speed S3 equal a line feed / three times the strobe acti-
vation duration.

[0045] Further embodiments in accordance with the
invention merely comprise a part of the described fea-
tures. Any combination of features can be provided, es-
pecially also of different described embodiments.

Claims

1. A printing method, especially a thermal sensitive
printing method, in which individual areas, especially
dots, are printed line by line, characterized in that
the number of the individual areas to be printed is
determined in a predeterminable section insofar as
the number is smaller than a predeterminable limit,
the entire section is printed in one printing step, and,
insofar as the number is larger than the limit, the
section is divided into partial areas and the partial
areas are printed in temporally staggered printing
steps.

2. A printing method according to claim 1, character-
ized in that the entire section is printed in one print-
ing step insofar as the number is equal to the limit.

3. A printing method according to claim 1 or 2, char-
acterized in that a printing head (1) is used in which
the lines are grouped in strobes (3a, 3b) and that the
sections are chosen according to the strobes (3a,
3b).

4. Aprinting method according to claim 1, 2 or 3, char-
acterized in that the partial areas are chosen with
the same size.

5. A printing method according to one of the claims 1
to 4, characterized in that the limit is chosen ac-
cording to half the number of individual areas of a
section and the partial areas correspond to half the
section.

6. A printing method according to one of the claims 1
to 5, characterized in that aline feed occurs during
at least one of the printing steps, preferably during
approximately all of the printing steps.

7. A printing method according to one of the claims 1
to 6, characterized in that a line feed occurs after
at least one of the printing steps.

8. A printing method according to claim 6 or 7, char-
acterized in that the speed of the line feed during
the printing step of a partial area is chosen lower
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10.

11.

than during the printing step of an entire section.

A printing method according to claim 6, 7 or 8, char-
acterized in that the speed of the line feed is larger
during the printing step of an entire section in which
the speed is zero than during the printing step of an
entire section in which the number is higher than
zero.

A computer program product which can be loaded
directly into the internal memory of a computer and
comprises software code sections with which the
steps of the printing process according to one of the
claims 1 to 9 are carried out when the computer pro-
gram product runs on a computer.

A data medium with a computer program product
according to claim 10.
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