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ribbon where a high density of print impressions has already occurred, and
the means for moving the This invention relates to printers for printing
data  print head moves the print head to the succeeding on a print medium,
and to apparatus for advancing   print position, without simultaneous
movement of the additional ink ribbon in such a printer as required.  5
ink ribbon, after completion of the additional move- Ribbon ink depletion
is recognised as a problem   ment of the print head. for printers of the
type in which a print head and an  The scope of the invention is defined by
the ap- ink ribbon are both moved across a print medium     pended claims,
and how it can be carried into effect during printing operations and which
are capable of  is hereinafter particularly described with reference
printing dense patterns or graphics. The ribbon is  10  to the accompanying
drawings, in which:- typically moved at a slower rate than the print head,
and ink depletion occurs when successive dense        Figure 1 is a
schematic illustration of a printer ac- patterns on a line are printed
using the same portion  cording to the invention, of the ribbon. This
repeated use of a portion of the  Figure 2 is a flow chart illustrating the
sequence ribbon results in appreciable depletion of the ink in  15  of
operations of the printer illustrated in Figure 1 ac- the ribbon and this
causes the images of later pat-  cording to the present invention, tems to
be printed lighter. This is undesirable, par-  Figure 3 illustrates
diagramatically the text print- ticularly when printing colour-filled
images.       ed on the print medium and the print impressions on A number
of approaches has been taken in trying   the ink ribbon during a printing
operation of the to solve this problem. The most popular solution has   20
printer illustrated in Figure 1, employed a motor to drive the ribbon
continually in-  Figure 4 illustrates diagramatically the amount of
dependently of the print head, and has been adopt-  movement which is
required to advance the ink rib- ed in many small and intermediate
printers. Howev-  bon of the printer illustrated in Figure 1 for printing
er, the use of a separate ribbon feed motor adds   text corresponding to
successive buffer loads of significantly to the cost of the printer, and
may re-  25   print data, suit in a higher than desirable rate of ribbon
con-   Figure 5 is a diagram illustrating the movement of sumption.
the print head of the printer illustrated in Figure 1 In many printers,
particularly the smaller, lower  during printing of high density characters
which can cost printers, the ink ribbon is advanced by a me-  be used for
the advancement of additional Ink rib- chanical linkage between the ribbon
drive and the   30   bon, and print head motor so that movement of the
print head   Figure 6 illustrates diagramatically how the densi- by the
print head motor will also advance the ribbon.  ty of data in printed
characters may be examined to Ribbon ink depletion is especially
troublesome in this  minimise ribbon consumption. type of printer. An
object of the present invention is to provide   35  A dot matrix printer
according to the invention in- means for advancing additional ink ribbon in
a print-  cludes a platen 11 (Fig. 1) over which a print medium er to avoid
ribbon ink depletion, and which is suita-  12 is moved by means of a pair
of tractor devices 13 ble for use in a printer in which movement of the
and 14 in the direction of the arrow A. The print me- print head controls
the advancement of the ink rib-  dium is a continuous web of paper having
holes 17 bon.                                          40   parallel to the
edges thereof and the tractor devic- The present invention relates to a
printer for    es are In the form of a wheel or belt having protrud-
printing data on a print medium, of the type compris-  ing pins 16 on the
outer surface. The pins 16 of the ing a print head mounted for movement
relative to a  tractor devices engage the holes 17 formed in the -print
medium, a supply of ink ribbon, including a  web to provide a positive
drive. The two tractor de- span of ink ribbon which is interposed between
the   45   vices 13 and 14 are mounted on a common shaft 18 print head and
the print medium, means for moving   which may be' rotated as required by a
motor 19 to the print head and for simultaneously advancing ink  advance
the print medium over the platen 11. The mo- ribbon from the supply Into
the span as the print   tor 19 is controlled by a printer control unit 20.
head is moved in at least one direction, and control  The printer also
includes a traversing print head means for directing print data to the
print head and   50  21 which is mounted for bidirectional movement, as il-
controlling movement of the print head. Such a print-  lustrated by the
double headed arrow B, laterally er Is described e.g. in EP-A 0 105 472.
across the print medium 12 on the platen 11 upon a A printer according to
the invention is character-  support 22. Support 22 extends over and is
spaced ised in that the means for advancing the ink ribbon  from the platen
11 so that the print medium 12 passes is responsive to movement of the
print head in at  55   between the platen 11 and the print head 21. The
print least one direction, the control means includes     head 21 is moved
along the support 22 by means of a means for detecting when the printing
density ex-  rotatable threaded shaft 23 which is coupled to the ceeds a
predetermined level, and means, respon-     print head 21 and Is driven by
a motor 24 controlled sive to the detection of the predetermined level be-
by the printer control unit 20. Ing exceeded, to move the print head an
additional  60  The printer control unit 20 controls the data amount
greater than that necessary to position the  processing and mechanical
functions of the printer print head at a succeeding print position so as
and coordinates their respective operations, and thereby to cause
additional ink ribbon to be ad-    may further communicate with a host
computer to re- vanced from the supply and to avoid superimposing   ceive
the print data relating to the characters which additional print
impressions on portions of the ink   65   are to be printed. To this end,
the printer control 2   
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print medium controller for provid-  pending upon the particular printer
environment. ing signals to the motor 19 to control movement of   Before
providing an illustration of one suitable the print medium 12 over the
platen and past the   way in which these operations may be carried out, it
print head; a print head controller means providing  may be helpful to
first review certain operations of signals to motor 24 to control movement
of the print   5   the particular printer illustrated herein. head; and
print head actuator means providing sig-   The printer control unit 20
includes a print data nals to actuate the individual printing elements of
buffer which receives and temporarily stores the the print head 21. The
control unit 20 further coordi-  print data until it can be directed to the
print head. nates the flow of data to the print head with the  After the
print data in the print data buffer has physical movement of the print
head. The printer  10   been used for a printing operation, the buffer re-
control unit 20 also includes data buffer means into  ceives more print
data and the cycle is repeated. which print data is read when received and
from       When printing text, the buffer may contain which it is directed
to the print head.             enough print data to print an entire line or
several The printer also includes a replaceable ink ribbon  entire lines of
text. However, when printing certain supply unit 25. The ink ribbon may be
in the form of a   15   modes of graphics which involve large volumes of
cloth ribbon or Mylar (Registered Trade Mark) film,  binary data, several
successive buffer loads of da- or in any other suitable form. As
illustrated, the rib-  ta may be required to print across the entire width
bon is housed In an ink ribbon cartridge 26 and In-  of the print medium.
Under these circumstances, cludes a span 27 of ink ribbon which is
interposed  the print head must be repositioned after printing between the
print head 21 and the print medium 12. A   20   each buffer load of data so
as to be at the proper mechanical linkage 28 interconnects the rotatable
print position for continuing printing with the next threaded shaft 23 and
an ink ribbon drive in the rib-  buffer load of data. This repositioning
phase is nec- bon cartridge 26 so that actuation of the print head  essary
due to the time required to accelerate the drive motor 24 to move the print
head 21 will also  print head to constant speed for printing and to stop
cause used ribbon to be drawn from the span 27 into  25  the head upon
completion of printing. The reposition- the cartridge 26 so that fresh
ribbon is advanced  ing may occur several times during the printing of a
from cartridge 26 into the span 27. Thus, as the    line. When extra print
head movement is required print head 21 moves back and forth during
printing,  for additional ribbon advancement as described fresh ribbon will
be continually advanced into the  above, the extra movement is incorporated
in the span 27. Depending upon the arrangement of the   30   print head
repositioning phase. linkage, ribbon may be advanced either during        A
flow chart representing the sequence of opera- movement of the print head
in a single direction or  tions leading to the additional ribbon
advancement is during movement of the print head in both direc-   shown in
Figure 2, and will be explained as follows. tions. The linkage may take the
form of gears, pul-  Initially print data is read into the print data
buffer in leys or other suitable means. By way of example,  35  step 30.
Then, during each printing operation using one known linkage means for
driving an ink ribbon   a buffer load of print data, the data in the buffer
is during bidirectional movement of the print head Is  examined in step 32
and a determination made in step shown in IBM Technical Disclosure Bulletin
Volume  34 as to whether the print density has exceeded a 15, No. 7,
December 1972, page 2312.               predetermined threshold level. In
the printing of The linkage 28 connecting the ink ribbon drive to  40
graphics characters, this determination may be car- the print head drive
causes the ribbon to be ad-   ried out by counting the average number of
dots per vanced at a rate slower than the rate of print head  unit area to
be printed and comparing the dot densi- movement. As a result, the
Impressions made by the  ty value thus obtained with a predetermined dot
den- print head on the ribbon are likely to be superim-  sity threshold. A
similar approach may also be em- posed upon one another. During the
printing of con-   45   ployed in the printing of text characters by
determin- ventional text characters, the print density is nor-  ing whether
any of the stored characters in the mally low enough for the ink ribbon to
be able to pro-  buffer are such as to produce a density above a vide
adequate ink for printing the characters on the  predetermined threshold
level. Altematively, the print medium even with a certain amount of
superim-  determination  of whether the printing density position of print
impressions. However, during the   50  threshold level has been reached may
be based up- printing of dense pattems, such as may occur for   on whether
the printer is printing in a particular print example in printing graphics
of high printing density,  mode or font likely to produce high density
printing. backgrounds, or certain text fonts, the movement     If the
density threshold level is exceeded, then a of the ribbon is such that ink
depletion may occur  mark is made in step 36. In step 38, it is determined
when the impressions resulting from the printing of  55   whether
examination of the data in the buffer has successive dense patterns on a
line are superim-    been completed. If not, the data in the buffer contin-
posed on a section of the ribbon.                   ues to be examined by
returning to step 32. If so, it The printer illustrated overcomes this
problem by  is determined in step 40 whether the print density detecting
when the printing density exceeds a pre-  threshold level has been exceeded
by checking for determined threshold level and, in these circum-   60   one
or more marks (step 36). If one or more marks stances, causing additional
ink ribbon to be ad-    have been made during the examination, the print
vanced from the supply by causing the print head to  head will be moved an
extra distance in order to ad- move an amount greater than that necessary
to po-  vance additional fresh ribbon so as to avoid super- sition the
print head at the succeeding print posi-  imposing print impressions on
areas of the ribbon tion. This may be accomplished in various ways, de-  65
which have already been used previously for high 3  
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distance of R ([err] - ([err]/R) + [err] - ([err]/R)). In step 42, the
additional extra travel which is re-  The extra distance is moved through
by the print quired by the print head in order to advance the     head
carrier during its printing/repositioning phase fresh ribbon is calculated.
The calculation of this  as shown in Figure 5. Referring to this figure,
the distance is best understood from the following dis-   5   numbered
points are as follows: cussion which derives an exemplary equation for
1 Initial starting position of the print head. print head movement. In this
example, the parame-    1-2 Acceleration of the print head. ters are as
follows:                                 2-3 Printing phase of buffer load
to produce text of Bn = actual length of the text just printed using a
length Bn. print data buffer load.                         10   3-9
Compensation distance to advance ribbon. [err]+1 actual length of the text
to be printed using the  After 9 Printing phase of buffer load to produce
next print data buffer load,                        text of length [err]+1.
D = distance moved by print head during decelera-      If the total
printing/repositioning movement of the tion.
print head is to provide for all the required ink rib- A = distance moved
by print head during accelera-   15   bon movement, then, assuming that the
ribbon is tion.                                                driven in
the forward direction during both direc- R = ratio of print head movement
to ribbon move-    tions of print head movement: ment.
R ([err] - ([err]/R) + [err]- ([err]/R))= 2X + 2(A+D-S). (1) S = distance
moved by print head without ribbon      where X is the distance the print
head moves at a movement which occurs at a change of direction of   20
constant speed, and A and D are fixed for a given the print head due to
gear slop.                     speed. Because the ribbon moves slower than
the print       Solving for X from equation (1): head by a factor of R, the
length of the portion of  X = ((R-1)/2) ([err] + [err]) - (A + D - S) (2)
the ink ribbon occupied by the print impressions re-   Assuming that the
ribbon is driven in the forward suiting from the print data in buffer Bn is
([err] - [err]/R).  25 direction only during forward print head movement
This is illustrated in Figure 3 where the upper block  then the formula
becomes: 46 represents the length Bn on the print medium 12   X = (R-1) (Bn
+ Bn+1) - (A + D - S). (3) of the text corresponding to the print data in
the     If one cycle of printing/repositioning of the print buffer, and the
lower block represents at 48 the    0   head is insufficient to advance the
ink ribbon by the length (Bn-Bn/R) of the portion of the ink ribbon oc-   3
amount required, the cycle can be repeated as many cupied by the print
impressions corresponding to     times as is necessary to effectively
increase the that text and at 50 the distance ([err]/R) moved by the  value
of X. ink ribbon during the printing operation. The ends 52  The foregoing
calculation of the required amount and 54 of the upper block represent the
positions   35    of print head movement assumes the worst case of of the
print head before and after printing respec-  ink depletion, i.e. that the
print impressions result- tively.
ing from a buffer load of data deplete the entire sec- After printing text
represented by the print data  tion of ribbon used. In reality, however,
there are in the buffer Bn, the ribbon needs to move a dis-    many cases
where the major ink depletion occurs tance of ([err] - [err]/R) to dear the
portion of the rib-   40   past the beginning of the printing of a buffer
load. bon just used in printing out the current data in the  By introducing
an additional variable, fired pattern buffer and an additional distance of
([err] - [err]/R)  density, the print head movement can be minimised. to
provide fresh ribbon in position for receiving the  The density of the
fired pattern (pattern produced impressions the next load of data in the
buffer when  by firing the individual dot printing element) is the printing
is continued in the same direction. This is il-  45   main factor causing
ink depletion. Therefore, pat- lustrated in Figure 4 where the uppermost
block il-  tern density can be tracked in order to minimise lustrates the
condition of the ribbon upon comple-   print head movement. tion of
printing the current buffer load with a fresh  There is an experimental
threshold level of pat- ribbon portion 56, an immediately used portion 58
tern density below which the ribbon can safely ac- and previously used
portion 60. The arrow 62 indi-  50  cept new patterns before recycling.
This threshold cates the next print position. The middle block illus-
level is ribbon and application dependent. To deter- trates the appearance
of the ribbon after it has     mine the point on the ribbon which crosses
the been advanced to the right a distance of ([err] - [err]/R)  threshold
level, the dot distribution is successively to clear the portion of the
ribbon used in printing the  calculated for small incremental portions of
the current buffer load together with a fresh portion 64   55   buffer load
processing. For example, after every including portion 56. The lowermost
block illustrates  graphic character, (12 dots), the dot distribution the
appearance of the ribbon as it is ready to re    density is calculated and
a test is made whether this ceive the next buffer load with an additional
fresh  dot distribution density exceeds the critical thresh- portion 68, a
fresh portion 66 including portion 64  old level. When the dot distribution
density exceeds and the used portion 58. At this point the ribbon has   60
this value, the location of the occurrence is been advanced a distance of
([err] - ([err]/R) + [err] -   marked. Thus, as illustrated in Figure 6,
the initial (Bn+i/R)).                                           pattern 70
of dots indicates they are relatively sparsely distributed, while the
patterns 72 of dots In order for this amount of ribbon  to be  ad-
indicate a high density of dots. The first occurrence vanced, the print
head needs to be moved a total  65   of the high density dots at 72 is
Indicated at X and 4 
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where threshold level was ex-  print data to said print head includes a
date buffer ceeded. The portion d of the ribbon to the left of this  for
storing print data to said print head includes a threshold level crossing
X, where the density is be-  data buffer for storing print date to be
directed to low the threshold level, is the portion of the ribbon  said
print head (21), and in that said means for de- which can be reused for
printing out the next buffer   5   tecting when the priinting density
exceeds a prede- load, while the remaining portion D of ribbon to the
termined level includes means for examining the right of the point of
threshold level crossing X is  print data in said data buffer. considered
as being fully used and depleted. The lo-  5. A printer according to claim
4, characterised cations of subsequent threshold level crossings    in that
said means for examining the print data in can also be marked (e.g. the
last crossing Y as well  10  said data buffer includes means for examining
the as the first crossing X) so as thereby to determine  density of said
print data in successive incremental depleted portions of the ribbon, and
suitable logic  loads in said date buffer and means for recording can be
applied to maximise reuse of undepleted por-  the location of the load
containing the first occur- tions of the ribbon while avoiding overprinting
on  rence when the density of the print data exceeds the thus identified
depleted portions. Thus, for ex-   15  said predetermined level. ample, as
indicated in Figure 6, the last occurrence  6. A printer according to claim
4, characterised of a high density pattern 72 is indicated at Y, and  in
that said means for examining the print data in the portion between X and Y
represents a depleted  said date buffer includes means for examining the
portion of the ribbon which cannot be reused, while  density of the print
data in successive incremental the portion to the right of the point Y
could be re-  20  loads in said date buffer and means for recording used in
appropriate circumstances.                the locations of the loads where
the density of the print data exceeds said predetermined value there-
Claims                                             by to determine the ink
depleted regions of said rib- bon. 1. A printer for printing data on a
print medium,   25  7. A printer according to claim 4, 5 or 6, charac-
comprising a print head (21) mounted for movement  terised in that said
control means (20) includes relative to a print medium (12), a supply of
ink ribbon  means for examining the content of the current buff- (25),
including a span of ink ribbon (27) which is in-  er load of print data and
the content of the next suc- terposed between said print head and said
print me-  ceeding buffer load of print data and for computing dium, means
(23, 24, 28) for moving said print head   30  therefrom the amount of
additional movement of and for simultaneously advancing ink ribbon from
said print head (21) which is required to advance said supply into said
span as said print head is   sufficient ink ribbon into position for
performing moved in at least one direction, and control means  printing
corresponding to the next succeeding buff- (20) for directing print data to
said print head and  er load of print data. controlling movement of said
print head, character-  35  8. A printer according to any preceding claim,
ised in that said means (28) for advancing said ink  characterised in that
said print head (21) is a dot ma- ribbon is responsive to movement of said
print head  trix print head mounted for movement laterally (21) in at least
one direction, said control means (20)  across said print medium (12).
includes means for detecting when the printing den-  9. A printer according
to any preceding claim, sity exceeds a predetermined level, and means, re-
40   characterised in that said means (28) for advancing sponsive to the
detection of said predetermined lev-  said ink ribbon includes linkage
means coupled to el being exceeded, to move said print head an addi-  the
means (23, 24) for moving the print head (21). tonal amount greater than
that necessary to position said print head at a succeeding print posi-
Revendloations tion so as thereby to cause additional ink ribbon to  45 be
advanced from said supply (25) and to avoid su-    1. Imprimante servant A
imprimer des donnees sur perimposing additional print impressions on
portions  un support d'impression, comprenant une t6te d'im- of said ink
ribbon where a high density of print im-  pression (21) monthe de manibre A
avoir un d6place- pressions has already occurred, and said means      ment
relatif par rapport a un support .d'impression (23, 24) for moving said
print head moves said print  50  (12), une reserve d'alimentation du ruban
encreur head to said succeeding print position, without simul-  (25)
incluant une 6tendue de ruban encreur (27), in- taneous movement of said
ink ribbon, after comple-  tercal6e entre ladite tMte d'impression et ledit
sup- tion of said additional movement of said print head.  port
d'impression, des moyens (23, 24, 28) servant 2. A printer according to
claim 1, characterised in  & deplacer ladite tete d'impression et A faire
avan- that said control means (20) also includes means for  55   cer
simultanement le ruban encreur depuis ladite re- computing the amount of
additional movement of     serve sur ladite 6tendue lorsque ladite tte
d'im- said print head (21) which is required to advance  pression est
d6place au moins dans une direction, said additional ink ribbon.
et des moyens de commande (20) servant & envoyer 3. A printer according to
claim I or 2, character-  des donn6es d'impression A ladite tete
d'impression ised in that said means for detecting when the print-  60   et
A commander le deplacement de cette demibre, ing density exceeds a
predetermined level compris-  caract6ds6e en ce que lesdits moyens (28)
servant es means for discriminating between several print-  a faire avancer
ledit ruban encreur sont sensibles ing modes of different density.
au deplacement de ladite t~te d'impression (21) dans 4. A printer according
to claim 1, 2 or 3, charac-  au moins une direction, lesdits moyens de
commande terised in that said control means (20) for directing   65  (20)
incluent des moyens pour detecter si la densitM 
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point where threshold level was ex-  print data to said print head includes
a date buffer c6eded. The portion d of the ribbon to the left of this  for
storing print data to said print head includes a threshold level crossing
X, where the density is be-  data buffer for storing print date to be
directed to low the threshold level, is the portion of the ribbon  said
print head (21), and in that said means for de- which can be reused for
printing out the next buffer   5   tecting when the printing density
exceeds a prede- load, while the remaining portion D of ribbon to the
termined level includes means for examining the right of the point of
threshold level crossing X is  print data in said data buffer. considered
as being fully used and depleted. The lo-  5. A printer according to claim
4, characterised cations of subsequent threshold level crossings     in
that said means for examining the print data in can also be marked (e.g.
the last crossing Y as well  10  said data buffer includes means for
examining the as the first crossing X) so as thereby to determine  density
of said print data in successive incremental depleted portions of the
ribbon, and suitable logic  loads in said date buffer and means for
recording can be applied to maximise reuse of undepleted por-  the location
of the load containing the first occur- tions of the ribbon while avoiding
overprinting on  rence when the density of the print data exceeds the thus
identified depleted portions. Thus, for ex-  15  said predetermined level.
ample, as indicated in Figure 6, the fast occurrence  6. A printer
according to claim 4, characterised of a high density pattern 72 is
indicated at Y, and  in that said means for examining the print data in the
portion between X and Y represents a depleted   said date buffer includes
means for examining the portion of the ribbon which cannot be reused, while
density of the print data in successive incremental the portion to the
right of the point Y could be re-  20  loads in said date buffer and means
for recording used in appropriate circumstances.                 the
locations of the loads where the density of the print data exceeds said
predetermined value there- Claims
by to determine the ink depleted regions of said rib- bon. 1. A printer for
printing data on a print medium,  25  7. A printer according to claim 4, 5
or 6, charac- comprising a print head (21) mounted for movement   terised
in that said control means (20) includes relative to a print medium (12), a
supply of ink ribbon  means for examining the content of the current buff-
(25), including a span of ink ribbon (27) which is in-  er load of print
data and the content of the next suc- terposed between said print head and
said print me-  ceeding buffer load of print data and for computing dium,
means (23, 24, 28) for moving said print head   30  therefrom the amount of
additional movement of and for simultaneously advancing ink ribbon from
said print head (21) which is required to advance said supply into said
span as said print head is    sufficient ink ribbon into position for
performing moved in at least one direction, and control means  printing
corresponding to the next succeeding buff- (20) for directing print data to
said print head and  er load of print data. controlling movement of said
print head, character-  35  8. A printer according to any preceding claim,
ised in that said means (28) for advancing said ink  characterised in that
said print head (21) is a dot ma- ribbon is responsive to movement of said
print head  trix print head mounted for movement laterally (21) in at least
one direction, said control means (20)  across said print medium (12).
includes means for detecting when the printing den-   9. A printer
according to any preceding claim, sity exceeds a predetermined level, and
means, re-  40   characterised in that said means (28) for advancing
sponsive to the detection of said predetermined lev-  said ink ribbon
includes linkage means coupled to el being exceeded, to move said print
head an addi-  the means (23, 24) for moving the print head (21). tional
amount greater than that necessary to position said print head at a
succeeding print posi-  Revendications tion so as thereby to cause
additional ink ribbon to  45 be advanced from said supply (25) and to avoid
su-     1. Imprimante servant a imprimer des donn6es sur perimposing
additional print impressions on portions  un support d'impression,
comprenant une tite d'im- of said ink ribbon where a high density of print
im-  pression (21) monthe de manibre a avoir un ddplace- pressions has
already occurred, and said means      ment relatif par rapport a un support
d'impression (23, 24) for moving said print head moves said print  50
(12), une reserve d'alimentation du ruban encreur head to said succeeding
print position, without simul-  (25) incluant une 6tendue de ruban encreur
(27), in- taneous movement of said ink ribbon, after comple-  tercalde
entre ladite tete d'impression et ledit sup- tion-of said additional
movement of said print head.  port d'impression, des moyens (23, 24, 28)
servant 2. A printer according to claim 1, characterised in  a d6placer
ladite t6te d'impression et a faire avan- that said control means (20) also
includes means for  55   cer simultanement le ruban encreur depuis ladite
rd- computing the amount of additional movement of      serve sur ladite
Ftendue lorsque ladite tate d'im- said print head (21) which is required to
advance   pression est d6plac6e au mains dans une direction, said
additional ink ribbon.                         et des moyens de commando
(20) servant a envoyer 3. A printer according to claim I or 2, character-
des donn6es d'impression a ladite tSte d'impression ised in that said means
for detecting when the print-  60   et & commander le d6placement de cette
dernibre, ing density exceeds a predetermined level compris-  caract6risee
en ce que lesdits moyens (28) servant es means for discriminating between
several print-  a faire avancer edit ruban encreur sont sensibles ing modes
of different density.                     au deplacement de ladite tate
d'impression (21) dans 4. A printer according to claim 1, 2 or 3, charac-
au mains une direction, lesdits moyens de commando 
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10 dimpression d6passe un niveau pr6d6termine, et     tenu de la charge
actuelle du tampon en donn6es des moyens, sensibles a la d~tection du
d6passe-   d'impression et le contenu de la charge imm6diate- ment dudit
niveau predetermine, pour d6placer lad!-  ment suivante en donnees
d'impression du tampon te tete d'impression sur une longueur additionnelle
et pour calculer, a partif de Ia, la distance de depla- J    superieure A
ce qui est necessaire pour positionner   5   cement additionnel de ladite
tete d'impression (21), ladite tate dans une position suivante d'impression
qui est requise pour faire avancer une longueur de maniere & faire avancer,
de ce fait, une longueur  suffisante du ruban encreur jusque dans une posi-
additionnelle du ruban encreur a partir de ladite re-  tion permettant
d'executer l'impression correspon- serve (25) et & eviter une superposition
d'impres-  dant & la charge imm~diatement suivante en don- sions
additionnelles sur des parties dudit ruban en-  1o   n6es d'impresslon du
tampon. creur, au niveau desquelles une densite elevee       8. Imprimante
selon l'une quelconque des revendi- d'impressions est deja apparue, et
lesdits moyens  cations precedentes, caract6risee en ce que ladite (23, 24)
servant & deplacer ladite tete d'impression  tete d'impresslon (21) est une
tote d'impression par deplacent cette derniere jusqu'& ladite position sui-
points montee de maniere A se deplacer lateralement vants d'impression,
sans deplacement simultane du-  15  en travers dudit support d'impression
(12). dit ruban encreur, apres l'achevement dudit depla-   9. Imprimante
selon l'une quelconque des revendi- cement additionnel de ladite t~te
d'impression.    cations precedentes, caract6ris6e en ce quo les- 2.
Imprimante selon la revendication 1, caracteri-  dits moyens (28) servant &
faire avancer ledit ru- see on ce que lesdits moyens de commando (20)
ban encreur incluent des moyens formant transmis- comprennent egalement des
moyens pour calculer la  20  sion, accouples aux moyens (23, 24) servant a
distance de deplacement additionnel de ladite tote  deplacer la tfte
dimpression (21). d'impression (21), qui est necessaire pour faire avancer
ladito longueur additionnelle de ruban en- creur.
PatentansprOche 3. Imprimante selon la revendication 1 ou 2, carac-  25
t6risee en ce quo lesdits moyens servant a detecter   1. Drucker zum
Drucken von Daten auf ein Is moment ob la densite d'impression depasse un
ni-  Druckmedium mit einem Druckkopf (21), der fOr sine veau predetormine,
comprennent des moyens pour      Bewegung relativ zu einem Druckmedium (12)
mon- etablir une discrimination entre plusieurs modes   tiert ist, mit
einer Farbbandzufuhr (25), die einen d'impression avec des densites
differentes.   30   Farbbandabschnitt (27), beinhaltet, der zwischen 4.
Imprimante selon la revendication 1, 2 ou 3, ca-  dem Druckkopf und dem
Druckmedium gelegen ist, ract6ris6e en ce quo lesdits moyens de commando
mit Einrichtungen (23, 24, 28) zum Bewegen des (20) servant a envoyer des
donneos d'impression A   Druckkopfes und fOr den gleichzeitigen Farbband-
ladite tete d'impression incluent un tampon de don-  vorschub aus der
Farbbandzufuhr in den Ab- n6es servant A memoriser des donnees d'impres-
35  schnitt, wenn der Druckkopf zumindest in einer sion devant etre
envoyees A ladite tete d'impres-   Richtung bewegt wird und mit einer
Stouereinrich- sion (21), et en ce que lesdits moyens servant a de-  tung
(20) fOr das Zuf0hren von Druckdaten zum tecter si la densit6 d'impression
depasse un niveau  Druckkopf und fOr die Steuerung der Bewegung
predetermine, incluent des moyens pour examiner     des Druckkopfes,
dadurch gekennzeichnet, daB les donnees d'impression situees dans ledit
tampon   40   die Einrichtung (28) fOr den Farbbandvorschub auf de donnees.
die Bewegung des Druckkopfes (21) in zumindest ei- 5. Imprimante selon la
revendication 4, caracteri-  ner Richtung anspricht, die Stouereinrichtung
(20) s6e en co que lesdits moyens servant a examiner     Miftel aufweist,
um festzustellen, ob die Druckdich- les donnees dimpression situees dans
ledit tampon   te sin vorbestimmtes MaB Oberschreitet und Mittel de donnees
incluent des moyens pour examiner la  45  aufweist, die auf das Feststellen
des Oberschrei- densite desdites donnees dimpression dans des      tens des
vorbestimmten MaBes ansprechen, um charges incrementales successives dans
ledit tam-   den Druckkopf in einem  zusfatzlichen, gr8Beren pon de
donnees, et des moyens pour enregistrer      AusmaB als jones, das
notwendig ist, den Druck- I'emplacement de la charge, ob se produit pour la
kopf an sine nachfolgende Drucklage zu bringen, premiere fois un
depassement dudit niveau pr"dO-   8o  so zu bewegen, daB dadurch der
Vorschub von zu- termine par la densite des donn~es d'impression.
siltzlichem Farbband von der Zufuhr (25) bewirkt 6. Imprimante solon la
revendication 4, caracteri-  wird und um sin Oberlagem von zusatzlichen
Ein- s6e en ce que lesdits moyens servant a examiner    druckungen auf
Teilen des Farbbandes, wo bereits les donnees d'impression situees dens
ledit tampon  sine groBe Druckdichte stattfand, zu vermeiden, de donnees
incluent des moyens pour examiner la  55   und die Vorrichtungen (23, 24)
fOr die Bewegung densite des donnees d'impression dans des char-     des
Druckkopfes den Druckkopf zur nachfolgen- ges incrementales sucoessives
dans ledit tampon     den Drucklage ohne gleichzeitige Bewegung des de
donnees, et des moyens pour enregistrer les em-  Farbbandes bewegen,
nachdom die zusAtzliche Be- placements des charges, ou la densite des
donnees   wegung des Druckkopfes beendet wurde. d'impression depasse la
valour pred6terminee, afin  60  2. Drucker nach Anspruch 1, dadurch gekenn-
de determiner, ainsi, les regions d'appauvrissoment  zeichnet, daB die
Steuereinrichtung (20) auch Mittel de l'encre dudit ruban encreur.
fOr die Berechnung des Ausma3es jener zusatzli- 7. Imprimante selon la
revendication 4, 5 ou 6, ca-  chen Bewegung des Druckkopfes (21) aufweist,
die 



racterisee en ce que lesdits moyens de commando     fOr den Vorschub von
zusAtzlichem Farbband er- (20) comprennent des moyens pour examiner le con-
65  forderlich ist. 6                   1* 111111111 11!))11l!L  S    11
EP 0 202 866 B1           _ 3. Drucker nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, daB die Einrichtungen fOr das Erken-                  *c   L
1    S nen, ob die Druckdichte ein vorbestimmtes MaS Oberschreitet, Mittel
fOr das Unterscheiden zwi- schen mehreren Druckarten verschiedener Dichte
5 aufweisen. 4. Drucker nach Anspruch 1, 2 oder 3, dadurch gekennzeichnet,
daB die Steuereinrichtung (20) fOr das ZufOhren von Druckdaten zum
Druckkopf ei- nen Pufferspeicher zum Speichem von Druckda-  10 ten, die dem
Druckkopf (21) zuzuf~hren sind, auf- weist und daB die Einrichtungen fOr
das Erkennen, ob die Druckdichte ein vorbestimmtes MaB Ober- schreitet,
Mittel fOr die OberprOfung von Druckda- ten im Pufferspeicher aufweist.
15 5. Drucker nach Anspruch 4, dadurch gekenn- zeichnet, daB die Mittel fOr
die Oberpr~fung von Druckdaten im Pufferspeicher Mittel fOr die Ober-
prffung der Dichte der Druckdaten in aufeinander- folgenden nachrOckenden,
geladenen Daten im Puf-  20 ferspeicher enthalt und Mittel zur
Aufzeichnung. der Speicherstelle der geladenen Daten, die das er- ste
Auftreten beinhalten, wenn die Druckdatendich- te das vorbestimmte MaB
Oberschreltet, autweist. 6. Drucker nach Anspruch 4, dadurch gekenn-   25
zeichnet, daB die Mittel fOr die OberprOfung von Druckdaton im
Pufferspeicher Mittel fOr die Uber- prffung der Dichte der Druckdaten in
aufeinander- folgenden nachrOckenden geladenen Daten im Puf- ferspeicher
aufweisen und Mittel fOr die Aufzeich-  30 nung der Speicherplatze der
geladenen Daten, wo die Dichto der Druckdaten das vorbestimmte MaB
Oberschreitet, aufweisen, urn dadurch die, an Farbe verarmten Stellen des
Bandes zu bestimmen. 7. Drucker nach Anspruch 4, 5 oder 6, dadurch   35
gekennzebchnet, daB die Steuereinrichtung (20) Mit- tel fOr die OberprOfung
des Inhaltea der augenblick- lichen Pufferladung von Druckdaten und des
Inhal- tes der nachstfolgenden Pufferladung von Druck- daten, und fOr die
darauf basierende Berechnung   40 des Ausmates der zusatzlichen Bewegung
des Druckkopfes (21), die fOr ausreichenden Farbband- vorschub erforderlich
ist, um ein Drucken entspre- chend der nachstfolgenden Pufferladung von
Druckdaten auszuf~hren, aufweist.             45 8. Drucker nach irgend
einem der vorhergehen- den AnsprOche, dadurch gekennzeichnet, daB der
Druckkopf (21) ein Punktmatrixdruckkopf ist, der fOr eine seitliche
Bewegung Ober das Druckmedium (12) montiert ist.
50 9. Drucker nach irgend einem der vorgehenden AnsprOche, dadurch
gekennzeichnet, daB die Ein- richtung (28) fur den Vorschub des Farbbandes
mit den Einrichtungen (23, 24) fOr die Bewegung des Druckkopfes  (21)
gekuppelte  Verbindungsmittel  55 aufweist. 60 85 7    


