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(54) Improvements in or relating
to printers

(57) A printer for use in a text or
data communication system has
one or more printing elemeénts such
as a daisy wheel. The or each print-
ing element has character forming
parts which can be actuated to
cause in a single strike of the char-
acter forming part the imprint of a
character on a print receiving me-
dium. The printer is arranged so
that one or more of the character
forming parts can be actuated to
strike successively at the same posi-
tion or substantially the same posi-
tion on the print receiving medium
to produce the final character. This
arrangement allows complex char-
acters of latin based alphabets to be
produced by forming an image from
a combination of characters pro-
vided on the character forming

parts of the printing element or
elements.

The drawings originally filed were informal and the print here reproduced is taken from a later filed formal copy.
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SPECIFICATION
Improvements in or relating to printers

This invention relates to printers. In particular
the invention relates to printers which can be
used in text or data communication systems
or computer systems, the printer forming part
of a terminal of the system and being used to
print messages which have been transmitted
to the terminal as digitally encoded signals
and the printer being of the type in which a
complete character normally is formed by the
single actuation of a print element such as a
petal on a daisy wheel printer.

Examples of communication systems are a
Teletex service or a Videotex service such as
Viewdata. The Viewdata system comprises a
central computer in which is stored pages of
information. Users of the system can access
the information stored in the computer using
terminal units which can be linked to the
computer by way of telephone lines. When
the user requires a hard copy version of the
page or pages of information in which he is
interested, this is provided by a printer. The
printer has an associated control circuit which
responds to the encoded signals and causes
the print elements of the printer to print out
the page or pages of information.

The use of Teletex and Videotex systems is
becoming international and there is a require-
ment that a printer used in such a system
should be capable of printing all the charac-
ters which constitute the latin based lan-
guages. The number of such characters is
somewhat greater than the number of charac-
ters which are capable of being printed by the
printing elements conventionally available on
a printer such as a daisy wheel printer. One
way of accommodating an increased number
of characters would simply be to provide more
individual character forming parts e.g. petals
on a daisy wheel, but this is not a practical
solution.

The present invention provides a technique
which allows a greater number of characters
to be printed by a printer without any signifi-
cant increase in the number of character form-
ing parts normally provided on a printer. By
printing element is meant a member such as a
spoke on a daisy wheel printer which is em-
bossed at its tip with a character to define a
character forming part, or a golf ball of a golf
ball printer which is embossed with a plurality
of characters to define a plurality of character
forming parts, each member being actuable to
cause in a single strike of a character forming
part an imprint of a character to be formed on
a print receiving medium.

According to the present invention there is
provided a printer for use in a text or data
communication system, the printer having one
or more printing elements with character
forming parts which can be actuated to cause

in a single strike of the character forming part
the imprint of a character on a print receiving
medium wherein the printer is so arranged
that one or more character forming parts can

70 be actuated to strike successively at the same
position or substantially the same position on
the print receiving medium to form the final
character. Such a printer allows complex char-
acters of latin based languages to be pro-

75 duced by forming an image from a combus-
tion of characters provided on the character
forming parts of the printing element or ele-
ments. The character forming parts may be
provided on the daisy wheel of a daisy wheel

80 printer although the invention is equally appli-

cable to other types of printer such as the golf
ball type, cylinder type, basket type or belt
type printers. Some modification of the con-
ventional daisy wheel may be necessary in

85 order to accommodate all the characters
which are required to be printed. Some modi-
fication may also be necessary to the program
which controls the operation of the printer.

Some complex characters may require small

90 relative shifts of the print medium and the
printing element between the successive actu-
ations.

The invention will be described now by way
of example only with particular reference to

95 the accompanying drawings. In the drawings:

Figure 1 is a chart showing the characters
which are provided on a conventional print
wheel of a daisy wheel printer together with
the eight bit codes associated with each char-

100 acter;

Figure 2 is a chart similar to that of Fig. 1
showing the characters provided on a daisy
wheel used on a printer in accordance with
the present invention, and

Figures 3a and 3b illustrate the operation of
a printer constructed in accordance with the
present invention.

The invention will be described in terms of
a daisy wheel printer although its application
is in no way limited to such a printer. Daisy
wheel printers are well known devices and
accordingly a full description of their construc-
tion and operation will not be given here. The
character forming parts of such printers are
115 carried on a daisy wheel which takes the form

of a central hub from which project a plurality
of radially extending spokes. The outer end of
each spoke carries an embossed character,
each constituting a character forming part.
120 The wheel can be made of plastics material or
metal. The hub is mounted so that it can be
rotated to bring a desired character forming
part into a predetermined position so that a
print hammer located adjacent that position
125 can be activated to press the end of that
spoke against a print ribbon so that the ribbon
is sandwiched between the embossed spoke
end and a print receiving medium such as
paper. The print wheel and the hammer are
130 generally mounted upon a carriage which can

105

110
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be moved laterally in steps of 1/120 inch.
The mechanism for moving the paper up-
wardly relative to the print wheel is designed
to allow movements of the paper in steps of
1/48 inch. In conventional daisy wheel prin-
ters the arrangement is such that the hammer
is activated once at each character position,
the carriage containing the hammer and print
wheel moving to the next character position
after the printing of the previous character in
response to instructions from its controlling
system. The characters which are provided by
conventional daisy wheels are shown in Fig.
1. The numerals in the top four rows of the
Table of Fig. 1 and the four left-hand side
columns are representative of the eight bit
codes which are associated with each of the
characters on the Table. These are the codes
which are transmitted to the printer to cause it
to automatically print a required character.

In the present embodiment of the invention
we propose to modify the characters provided
on the print wheel in the manner illustrated in
Fig. 2 of the drawings. This Figure is similar
to that of Fig. 1 but it will be seen that
characters provided on certain of the spokes
of the daisy wheel are changed. This is to
enable combinations of characters to be
printed at the same character position to pro-
duce a complex character and thereby expand
the range of characters which can be printed
using the print wheel. Thus in broad terms the
present modification is to arrange the printer
so that certain characters are produced by
actuating the character forming parts of one
or more print elements at the same or sub-
stantially the same character positions so that
the second actuation overwrites the first and
thereby produces a combination of the two
characters on the relevant character forming
parts. The modification to the operation of the
printer can be achieved relatively easily by a
simple modification to the program which
controls the printer operation. Such a modifi-
cation will be within the capability of a person
skilled in the art of printers. Because the
carriage containing the print wheel can be -
moved in very small steps and the paper can
be moved vertically in similar small steps the
second character which is printed can be
printed at a position which is shifted slightly
from that of the first character.

Examples of characters which can be
printed are shown in Figs. 3a and 3b. The
second column of the Table shown in Figs. 3a
and 3b represents the character which is to be
printed. For example, taking the character
shown in the first row of Fig. 3a, the first
action is to produce the symbol shown in the
third column which is produced by transmitt-
ing the code shown alongside that character.
The next action shown in column 4 is to shift
the print wheel carriage to the right by 6/120
inch. The next action shown in column 5 is to
print the same character as on the first strike

and the final action shown in column 6 is to
shift the carriage containing the print wheel to
the left by by 6/120 inch. A plurality of other
characters can be produced in a similar man-

70 ner by allowing a plurality of print elements to
be actuated at the same or substantially the
same character position. Examples of these
are given in the Table of Figs. 3a and 3b and
the manner in which they are produced is

75 similar to that described above for the first
character shown in the Figure.

The present print wheel with its modifica-
tions allows the required three hundred and
six characters of Teletex to be produced but

80 many more combinations are possible. This
compares with the 125 characters which can
be produced with a conventional print wheel.

CLAIMS

85 1. A printer for use in a text or data
communication system, the printer having one
or more printing elements with character
forming parts which can be actuated to cause
in a single strike of the character forming part

90 the imprint of a character on a print receiving
medium wherein the printer is so arranged
that one or more character forming parts can
be actuated to strike successively at the same.
position or substantially the same position on

95 the print receiving medium to form the final
character.

2. A printer as claimed in claim 1 wherein
the character .forming parts are provided on
the daisy wheel of a daisy wheel printer.

100 3. A printer as claimed in claim 1 wherein
the printer is one of a golf ball type, cylinder
type, basket type or belt type printers.

4. A printer as claimed in any preceding
claim wherein small relative shifts of the print

105 medium and the printing element can occur
between the successive actuations.

5. A printer substantially as hereinbefore
described with reference to and as shown in
the accompanying drawings.

110 6. A method of operating a printer sub-
stantially as hereinbefore described with refer-
ence to Fig. 3 of the accompanying drawings.

CLAIMS (28 Mar 1983)

115 1. A printer of the type which operates
automatically in response to receipt of coded
signals, the printer having one or more print-
ing elements with character forming parts
which can be actuated to cause in a single

120 strike of the character forming part the imprint
of a character on a print receiving medium
wherein the printer is so arranged that one or
more character forming parts can be actuated
to strike successively at the same position or

125 substantially the same position on the print
receiving medium to form the final character
prior to the print element or elements being
moved to the next character position.
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