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Impact matrix printer having resiliently mounted printing elements driven by striking needles.

@ A matrix printer which has a printing headincluding a line
of printing needles. A plate (22) is disposed over the end of the
printing head (4) and is formed to constitute a plurality of leaf
springs {8) each of which carries at one side an anvil (9)
aligned with a respective printing needle and at its other side a
stud {10) which has an impact area smaller than or different to
the impact area of the respective printing needle. Striking
movement of the printing needle deflects the spring to cause
the respective stud to mark the printing sheet. The arrange-
ment facilitates the production of different styles of charac-
ters, the production of finer detail in characters and provides
printing members which are more easily replaceable than
printing needles.
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see front page

"MATRIX PRINTER"

.BACKGROUND TC THE INVENTION

This invention relates to a matrix printer, that
is to say a machine which prints characters by means of
an array including at least one line of striker
needles or similar impact members which can be selectively
displaced to print on a sheet or other target surface
dots or other elementary printing marks in patterns
which constitute printed characters. The needles are
normally contained in a printing head. In use, the
printing head moves relative to the sheet of paper or
other printing surface in a direction which is transverse
the line or lines of needles in the array. The movement
of the printing head is usually stepwise and when the
printing head is stationary the printing needles are
actuated in accordance with a predetermined programme
to strike the sheet or surface through an ink tape or
ribbon. The pattern of dots thus printed after a
complete traversal of the printing head across the sheet

usually constitutes a line of characters of which the
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maximum height corresponds to the length of the érray
of printing néedies.' | N | : '

The quality of dharactérs:printédiby:ah'impact7
matrix printer,is'determiﬁed by'thersize,of the impact
area of the,printihg'needles; Mbréover;ithe needles

are subject to conéiderable wear and the quaiity of

the characters may be degraded as the striking ends

of the needles become worn. Oné_purposé of the présent '
invention is to alleviate at least one of these
disadvantages.

SUMMARY OF THE PRIOR ART

Many forms of impaC£‘ma£rix printer are known;
two examples are provided by'BritisﬁiéatentrSpecification
No. 1539661 in the name of The Singer —cOmpagy, and the
published SpecificationrNo;70001472 of Europeah'Patentr
Application No. 78300109.2 in the name*R;C; Sandets
Technology Systems Inc. | | | ' ;

It has been proposed to‘provide a high performance

~ printer whiChrincludés an endleés belt carrying

resilient fingers on each of which‘isrdisposéa a
printer needle and which can berstruijﬁy-striker
needles of a'éiationary;head. 7 éﬁch aﬁ arrangement is
described in British Patent Specificatiqn'No. 1493719

but the arrangement described in that specification is

not applicable to matrix printers in which, as for the
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present invention, the printing head moves relative
to the printing surface.

SUMMARY OF THE INVENTION

The invention particularly relates to a matrix
printer which comprises a printing head which has
an array of striker needles disposed in at least one
line, means defining a target surface and means for
causing relative movement between the printing head
and the said surface along a line transverse the
said line of needles. The improvement according to
the present invention comprises the provision of a
frame which is carried on or adapted for carriage by
the printing head and includes a plurality of resiliently
flexible members each positioned for displacement by a
respective striker needle and carrying a printing member
which has, with respect to the target surface, an impact

area substantially different from the striking area of the

respective striker needle

DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

Figure 1 illustrates a disadvantage in character
reproduction using matrix dot printers;

Figure 2 illustrates schematically part of an
impact assembly in a printing head of a matrix printer

according to the present invention;
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Figure 3 illustrates schematically part of a

‘matrix printer according to the inventiOn;

Figure 4 illustrates the front fac§ of a
printing head including the improvement provided by
the present invention; and '

Figure 5 is a sectional view along the line X-X

Vshown,in Figure 4;

DESCRiPTION OF THE PREFERRED;EMBOﬁIMENT

The feader of the present specification'willrbé
presumed to be familiar with the général'manner of
construction and opeiation of métrix printérs, including
those described in therspecificatibns hereinbefore |
mentioned. ;rThe following description includes a
description by way of example ofroﬁe embédiment ofi
the invention; it will be appareht:that various
modifications may be made by those skilléa in the art,

Figure 1 is an explanatory diagram which shows

- the impact area 1 of a printing;needleraimed tQ'prQVide

a dot at the end of a notiohal,serif 2 at one side of
the foot 3 of a character. It will;be observéa that
the impact area of the printihg needle isrconsiderably
larger than therarea which is required to reproduce the
end of the serif accurately. There is, Qb&iously, a
limit to the extént to which the diametér;of a

printing needle can be reduced whilstrrefaining sufficient
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strength in the printing needle. It is, having
regard to the disadvantage shown by Figure 1,
desirable to make the impact area of a printing member
either smaller than or of different shape to the
impact area of the primary printing or striking needle.

It is within the scope of the present invention to make

the area non-circular, for example oval-shaped and to

associate with the various striker needles, as will

be described hereinafter, impact members which may

be oval-shaped yet differently oriented to facilitate
the production of serifs. For example, needles at the
ends of an array may be associated with impact members
which are oval and disposed along a line parallel to
the line of characters, so that horizontal serifs may
be more easily reproduced and to associate with needles

between the ends of a line of needles impact members

which are oval-shaped and disposed vertically with respect

to the characters so as to facilitate the production

of vertical serifs. However, in the embodiment which is

to be described it will be presumed that the impact areas
of the printing members associated with the needles are
of smaller impact area than the impact area of the

striker needles.

In Figure 2, the reference numeral 5 denotes the

end of one of a line array of axially displaceable striker
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needles which projectrsiightlyrfréﬁ_theiehd of a
prinﬁing heéd 4. Inrearlie:'practice:the'ena

of the'needle has struck a targét sheét 6, an inked
ribbon 7 being intérpoéea bétweén tﬁé ﬁeedlerahd the
sheet 6. It hasrbeen propqsed to,reduée the:impact
area of the needlerby appropriaté'shaping_of the end

bﬁt the theoretical benefﬁts'bf'suCh'a proposal are

outweighed by the increased wear of the end of the

needle and certain diffiéulties in the manufacture
thereof. |

The assembly shown in Eiguré<2 includes a
resiliently flexiblermehbe: constifﬁted in this
embodiment'by_arcantileVered ieaf sPrin§782which carries
at or adjacent ifs free end an éﬁvil'9 onZthat'sufface

of the leaf spring which’faées'the,réspective end

of the striker needle. On the opposit§ surface of the

leaf spriné 8,7fa§ing the ribbon'7; is,a'printiné
member in the form of a stud 10 which iéréhapéd to
presentrarstriking surfacerofrwhich the area is, ;
smaller than orrofrdifferent shape tbrtherimpacfrarea
of the needle 5. When the Aeedlé 5;éd§énces in the

direction of the arrow 11 and strikes,thé:anVil 9, the

'spring 8 flexés and the stud 10 advances towards the

sheet 6.  Thereafter, the needle haVing been withdrawn

in the direction of arrow i2;7the leaf spring reflexes
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towards its rest position and the stud 10 is
withdrawn from the sheet 6.
Figure 3 illustrates schematically the principal
parts of a printer. A roller 13 provides support
for a sheet of paper 14. Between a supply spool 15

and a take-up spool 16 extends a carbon xibbon 17.°

The printing head has a body 18 and a front part 19 which

carries at its outer end a guide 20 for a line of
striker needles which are each axially displaceable
by means of drivers within the path 19. As thus far
described the printer is of known form, as shown for-
example by the earlier-mentioned European patent
application. As will be described with reference to
Figures 4 and 5, the printer carries a mounting block
21 for a frame in the form of a plate 22 which carries
a set of leaf springs and studs.

Reference will now be made to Figures 4 and 5.
Within the printing head is, as usual, a row of
printing needles 23 (of which only one can be seen
in Figure 5. The end of the body 19 of the printing
head is circular; from the end of the body there
extends the guide 20 which serves to guide the
printing needles axially. The needles normally

protrude slightly from the end surface 24 of the guide
20.
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The rectangula_,rrmountirnrg'block 21 has a cent;'r:al
circular aperture which acceﬁmodatesfthergﬁideVZO
and is wider at one end so that the;mouﬁﬁiné block fits
over the cylindrical,body,19 of the priﬁtiné head.
The block may be fixed to the headrby ecreWs,or an
appropriate cement. o | |

A frame for the 1eaf:sprihgs78 is constituted

by the plate 22'ofiwhichrthe central part‘isrof

reduced thickness and is formed inrthe:manher of an
interdigitated comb comprising side portions 25, and
end ?ortions 26, the latter previding”e base supportr
for a plurality of cantilevered leevee BVWhich.extend
so that their ends'lieron a common%line eitendiﬁg |
across the tops'of the needles'23.7  EaCﬁ leaf spring 8
is provided with an anvil 9 and eistua 10 ae'deecribed
with reference to Figure 2, theranvil,9raﬁd stud 10

of each leaf spring being aligned withrthe'respective
needle 23. .

| The spring plate 22 may be madeijOm nickle-
beryllium-eopperrqrrpen steel. VThe;eeviis and studs
may be electrolytically depoeited andrcemprise a
suitable hard—weafing material, suCELasrhard nickel.
Alternatively the entire sp:iﬁg piate,,studs and anvils
may be photo-etched from a eingle sheet of any of the

aforementioned materials, the studs;end,anvils being
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plated with a suitable hard-wearing material such as
chromium. As mentioned hereinbefore, the sizes and
shapes of the studs 10 are selected as required. They
may simply be of smaller diameter than the needles 23
but may be shaped as thin bars or lozenges.

If the printing head includes two parallel rows

of needles, the leaf spring assembly may be arranged

to include leaf springs to provide resilient mounting
for two corresponding rows of anvils and studs. The
studs of one such row may have striking surfaces in the
form of thin bars aligned in one direction whereas the
studs in the other row may have striking surfaces in
the form of thin bars in another direction, the
directions being selected to permit or facilitate the
formation of fine horizontal and vertical character
strokes or serifs.

The frame constituted by the plate 22 may be
readily detachable from the block 21 so that it can be
changed when the studs become worn or when a different
shape of stud is required for the production of
different style of character. For the purpose of easy
removal, the plate 22 may be attached by screws to the
block 21 but, if easy removal is not required, the plate

22 may be fixed to the block by a suitable cement.
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CLAIMS:

1. In a matrix printer comprising arprintihg
head which has an array of striker needles disposed
in at least one line, means defining’the'targét surface

and means for causing relative movement between the

printing head and the said surfaces along a line

transverse to said line of neédlés,'#he improvement
which comprises a frame disposed on éhe printing head
and including a plurality of resilientiy flexible menmbers
each positioned for displacement by  a respective
striker needlerana carrying a prihting member théh has
with respect to the target surfaceran impact érea
substantially'different from the stiiking area of the

respective striker needle..

2. The improvements set forth in claim 1 in which
the said members are cantilevered leaf springs disposed
interdigitally} the printing members comprising studs

each of which is disposedrnear the end of'each'spring.

3. The improvements set forth in claim 1 or claim

2 in which the frame and flexible members are constituted

‘by a thin metallic plate.
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