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@ Improvements in or relating to computer matrix printers.

@ A computer matrix printer has a ribbon carrier (26)
pivotally supporting a body {12) of a printing head (14)}.
Solenoid arrangements (32, 34) connect between the body
(12) and the carrier {26) and are controlled by electronic
means including a microprocessor, whereby the printing
head (14) can be moved in opposite directions from a central
positlon. Movement of the printing head (14) is therefore
relative ta the ribbon (16) held by the carrier (26) and enables
printing in any one of three parallel discrete areas on the
ribbon (16) holding different coloured inks. The micro-
progessor can also enable printing in further colours by
ovar-printing one of the discrete colours with another, the
ovar-printing being carried out when the first ink applied to
the print-out (18} is still wet. Thus a plurality of colours can
be provided with no registration problems and this is
particularly suitable for a colour display on a video display
unit. Further discrete colours may be included on the ribbon
with suitable modification of the arrangement controiling
movement of the printing head (14).
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Improvements in or Reloting to Computer
Matrix Printers

This invention is concerned with improvements in or
relotiﬁg to printing apporatus, and is porticularly concerned
with computer matrix printers copable of providing a print-
out in more than two colours.

At the present time computer motrix printersrof the type
utilising aon inked ribbon provided with o parallel Grrangemanth
of discrete colours of ink are limited to printing two colours,
mainly red and black, and the print-out can be printed
selec{ively in red or black. Printers of the type utilising an
inked ribbon incorporating more colours qf ink in o series
arrangement, suffer from pgper registration problems., Further
printers have been developed incorporating o plurality of print
heads for producing piint—outs in different colours, but such
printers have image razgistrotion difficulties.

Accordiﬁg to the present invention there is provided printing
appargtus comprising means for supporting maoterial receiving
the print-out, means retaining ink in thrée or more discrete
colours, printing mecas adapted to engage the ink retaining
means against the print-out moterial and means for moving +the
printing means and the ink retaining means relative to one
another, the moving means being adapted to enable engagement
of the printing means selectively with one of the areas of discrete
colour, or with a plirality of the areas of discrete colours
sequentially against the same location on the print-out matericl

before the inks appl:ed to the moterial dry thereon, whereby one
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of the discrete colours or a further cplour is produced on the
print-out material,

Preferobly, means are provided for programming the cpparafus
to print the discrete colours and the further colours cutomatic-
ally, or print the further colours when the apparatus receives
appropriate instructions.

Preferably also, the moving means comprises carrier means
for the ink retaining means, said carrier means being pivotally
crranged relative to the printing means. Pivoting may be :
effected by solenoids moving the carrier means between two
positions., Further, centring means moy be provided to retwrn
the carrier means to o central position., With such an arrange-
ment, the ink retuoining means preferably comprises an inked
ribbon having three parallel discrete areas holding different
coloured inks, for exomple cytnne, mogenta and yellow.

An embodiment of the present invention will now be described
by way of example only with reference to the accompanying
drawings, in which :-~ .

Fig. 1 is a diagrommatic plan of a first embodiment of ¢

printing head of a computer dot matrix printer in aon operative

position;

Fig. 2 is o diagrammotic perspective view of the priniing
head of Fig. 1 without o ribbon carrier;

Fig. 3 is a diagrammatic perspective view of the ribbon

corrier; and

Fig. 4 is a diogrammatic perspective view of a further
embodiment of a printing head.
In a computer dot matrix printer, a print head comprises o

series of nesdles which are moved outwardly of the print head
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to engage an inked ribbon against o p?int-out motericl, in a
sequence determined by programmed electronic control circuwitry,
The needles produce a pattern of dots on the print-out material
which is subsequently utilised, for example, in association with
a video display wunit,

Referring to Figs. 1 to 3 of the drﬁwings, a first print
head 10 comprises @ main body 12 supporting a printing head 14
having needles engogeable against an inked ribbon 16 so e¢s to
move the ribbon 16 oguinst a print-out paper 18. The ribbon 16 .
comprises o porallel arrangement of three discrete colours of
inks for a purpose hereinafter described.

The print head muin body 12 provides a pair of réufgdrdly
extending flanges 20 mounted by means of pivot arrangements 22
on respective arms 24 of a ribbon carrier 2§, such that the
carrier 26 cen pivot relative to the print heud‘10. The carrier
arms 24 ore interconnected by a basa 28 and, at its free end,
each of the arms 24 has an upwardly opening chonnel member 30
into which the ribbon 16 can be top loadad. Lugg 31 prevent
inadvertent upwar& movement of the ribbon 16 once the lotter
has been moved therepast,

To control movement of the ribbon ccrfier 26 relative to
the print head 10, there are provided a puir of solenoid
orrangements 32, 34 one associated with eoch respective orm 24
of the carrier 26. Each solenoid mechonism 32, 34 is supported
at a respective side of the print head main body 12 and comprises
an upwardly extending plunger 36 positioned at a location on a
respective arm 24 of the ribbon corrier 26 intermediate of the

pivot point and the sleeve-like member 30 associuted with that
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arm 24, One of the solenoid; is of the pull type to effect
lowering of the ribbon carrier 26 relative to the print head
10, while the other solenoid is of the push type for raising
the ribbon carrier 26 relative to the print head 10.

To normally maintain the ribbon carrier 26 at a location
centrally of upper and lower positions, there is provided a .
centring mechonism in the form of a V-spring 38. The lctte;.
is supported on one of the pivot arrongements 22 and hos its
free ends 40, 42 enguging through on aperture 44 in the respective
carrier arm 24, the ends 40, 42 being biassed against the
respective upper and lower edges of the aperture 44, Movement
of the corrier by a respective solenoid in an upward direction
moves the end 42 towards the end 40 and compresses the épring
38, and similarly movement of the carrier in o downword direction
moves the end 40 towards the end 42 ond compresses the spring 38,
When the respective solenoid becomes inoperotive the spring 38
returns the carrier 26 to its central position. |

In o modified arrangement, the solencids mﬁy.bs arranged to
extend horizontally on the main body, cne Solenoid having its
plunger engegeable with an outwardly extending lug on the corrier
and being of the push type, with thé other solenoid hoving its
plunger fixed to on outwardly extending,lué on the respective
arm of the corrier. This arrangement enables the mechanism to
hove smaller overall dimensions.

For correct setting up of the central pcéi%ion, there is
provided an adjustment arrongement 46 which éomprises,u plate

48 located between a respective one of the flanges 20 and the

adjacent carrier arm 24, The plote 48 is s.idably arranged on
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the print head 10'by engbgéﬁent of o lower end in o slot, and
has o lug 50 at its upper end extending above the head 10. A
threoded mémﬁer 52 secured to the hecd 10 extends through a
threoded hole in the lug 50 and o lock nut 54 is provided. A
compression ébring 56 surrounds the member 52 between the lug
50 and theﬁhéud 10. The free ends 40, 42 of the centring spring
38 extend through an cperture 58 in thé plate 48 before engoging
thiough the aperture 44 wﬁereby movement of the plote 48 relative -
to the heod 10 by adjustment of the nut 54 will effect movement
ofrtge carrier 26 and cltér the setting of the central position.
In the normal position of the ribbon corrier 26, the
printing heod 14 is aligned with the central band of colour on
the ribbon 16, wﬁile in the upber and lgwer poSition; of the
ribbon coarrier 26, the priﬁting heod 14 is qligned respectively
with the upper or lower bondrof the ribbon 16.  Control for the
print head 1d comﬁrises electfonic circuitry, includingra micro-
processor so programmed so os to enable printing of any one of
the three colours and also printing of additional colours which
can be forméd by combinations of the coloured inks on the
ribbon. For example, it is prefefred fhct the three colours be
yellow, cydnne and mdgentd ona the microprocessor can be so
programmed so as to print, for exumple green, by overprinting
yellow with cyanne or vice versa, tHe overprinting being carried
out when the first ink applied to the popér print;out 18 is still
wet. bether, by varying the pressure cpplied to the ribbon the
stréhgth of‘édlour oépliéd to the arint out will vary and enable
cdditiénoi coleurs fo be Used; Ir the case of a ribbon contoining
a lighf colour. e.g; yellow, it is iﬁportcnt thot this eolour ig
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printcé f§rst so that this ribbon stfﬁﬁe is not contcminated by
int pick;up from the paper during over-printing.

In o furtber ermbodiment shown in Fig. 4 (a-d), ike corrier 100
mounts ot the reoor end of eoch orm 102 a guide pulley 104 whereby the
ribbon 106 con pass from bebind one pulley 104 to the front end of the
machanism olongside the respective ceorrier orm 102, end is retcinedéby
guides 108 os it posses across the front of the printing head 110, ’Tke
ribbon 106 tkeﬁ,ﬁasses to the reor end of the other corrier orm 102 and
round tbe respective pulley 104, In this way adjustment of the corrier
100 effects only twisting of the ribbon ond avoids tensioning diffieculties
‘when the whole length of ribbon 106 is raised ond lowered verticall?.

In this embodiment the solenoids 112 cre locoted obove one another
(Fig. 4d) above and below the corrier 100, cnd are mounteﬂ on a plate 114
which is pivotolly arronged on the heod 110. The plunge:s 116 of the
solenoids 112 cre engageable with angled lugs 118 integrol with the
carrier 100 to control the pivotgl movement of the carrier 100, The
solenoids 112 are erronged so that their plungers 116 extend rodiclly
relotive to the pivot axis, ond t“ﬁs even with cdjuétmén% of the
centrol position in this orrongement, the movehen% of the plungers 116 does
not olter cnd this is desirable so as not to cf¥e;t the operation o%
the soienﬁids 112, fHe>§entring mechanism-in {Lis embodiment is o
spring 120, extending between outwardly focing lugs 122 ot the upper
and lower ends of the solenoid mounting plate 114 and engaging cguinst

locations wdjocent to the cngied lugs 118,
Such @ printer con therefore produce o plurelity of colours on

tbe print-out poper 15 with there being no registrotion problems,

ond it is normslly desirable for up to seven colours to be avoilable

on o paper print-out needed for o colour display on © video disployr

unit. It will be oppreciated however thet the invention is not limited

to the use of a ribbon'WitH three colours, os, for example, o

faur-bend ribben may be provided,
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with black possibly being the extra colour. It will olso be
oppreciated that the ribbon may be provided with other colours
thon those specifically described, depending on the purpose of
the printer.

In an olternctive arrongement, the printer need not be
progrommed to outo—zticolly print any colour instructed but may
only be progrommed %o print one of the ribbon colours, such
thot instructions hove to be given os to whot colours are to be
vsed in over printinag,

Although the us= of two solenoids with the centring mechanism
has been described, it should be opprecioted thaet another soléﬁoid
may be provided tc —ove the ribbon corrier to its centrol pésit%qpl"
ond of course the r-=ans for moving ‘the ribbon carrier moy be
suitobly modified s»=en odditional colours ore provided on the
ribbon. Also the —Zbbon carrier moy be arranged to support the
ribbon at each end af the carriage of the printer with a follower
orrongement provided ot the print head in order to ensure proper
alignment of the risbon ot the print head location. Further, it
is envisaoged thot therrelctive movement between the ribbon and
the print heod may >e achieved by providing an arrangement for
movement of the pri-t heaod with the paper print-out. N

Vaorious other rcdificotions moy be maode without departing
from the invent;on, and the invention moy be applied to other
types of printing czporotus, such as an 'ink jet' apporatus where no
inked ribbon is uszZ but the opparotus is progrommed os before to

print discrete col:z.rs ond further colours.
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Claims:

1. Printing opporatus comprising means for supporting moterial

receiving a print-out, meons retaining ink in discrete colours,

printing means ddapted to engage the ink retoining meons ogoinst the
print-out moterial, ond means for moving éhe printing means ond the

ink retoining means relotive té one another, charocterised in that the
moving meons {26) is odapted to encble engdgement of the pr;nting means
(14) selectively with one of the areos of discrete colours, or with a_
plurality of the areas of discrete colours sequentiolly ogoinst the same
locotion on the printéoﬁt mcie:ial (18) before the inks supplied to the
moteriol dry thereon, whereby one of the discrete colours or o further
colour is produced on the print-out matericl (18). ‘

2. Apporotus occording to claim 1, chorocterised in that means are
provided for progromming the opporotus to outomoticolly print the discrete
colours and the further colours.

3. Apporotus occording to cloim 2, charocterised in that the programming
means comprises an electrénic control in the form of an integroted circuit.
4, Apparotus according to cloim 1, choracterised in that means are
provided for programming the apparatus to gutomaticolly print the discrete
colours ond receive instructions for printigg the further colours.

5. Apporatus according to any of the preceding claims, chorocterised in
thot the moving means comprises o curfier (26) for the ink retoining means
(16), soid corrier (26) being éivotally orranged relative to the printing
means (14).

6. Apparatus occording to claim 5, charocterised in thot the moving means
(26) includes a first solenoid (32) for moving the carrier means (26) in
one direction relotive to the printing meons (14), and a further solenoid

(34) for moving the carrier meons (26) in the opposite direction relative
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to the printing meons (14).

7. Apparatus according to claim 6, charocterised in that centring

means (38) is provided to outomatically return the carrier meons (26)

to o position centrolly of the distonce between limits of movement in

the soid directions.

8. Apporotus according to cloim 7, choracterised in that the centring
means comprises o V-spring (38) operatively connected between the carrier
means {26) and the printing means (14), whereby movement of the carrier
means (26) effects compression of the spring (38). ' -

9. Appordtus according to any of the preceding claims, characterised

in thot the ink retaining means comprises an inked ribbon (16) hoving
three porallel discrete areas holding different coloured inks.

10. Printing apporctus comprising meons for supéorting material receiving
g print-out, ond meons for printing discrete colours of ink on the print-
out, charocterised in thot means are provided for progromming the oppar-
tus to selectively print the discrete colours or the discrete colours

. sequentially against the same location on the print;ﬁut material before
the inks supplied to the material dry thereon, whereby one of the discréfe

colours or 1 further colour is produced on the print-out moterial,
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