
EP 0 139 344 B1 Description This invention relates to the art of composing
lines of text from alphabetical, numerical and other similar characters,
and deals more particularly with a method for automatically, in a
computer-implemented composing system, establishing through the processing
of digital data an intercharacter spacing which varies from one pair of
characters to another and which is dependent on the shapes of the
characters, to produce a line of text of pleasing appearance. The method of
this invention has been developed for use initially with an automated sign
generator such as shown and described in U.S. patent US-A-4,467,525, filed
July 26, 1982 published 28.08.84 10  (corresponding to EP-A-0276026 and to
EP-A-0276027 published 27.07.88) and it is hereinafter described as applied
to such device. However, the invention is not limited to such application
and may instead find utility in many other computer-implemented systems
involving the composition or generation of lines of text - particularly
systems where the characters are generated from computer memory resident
fonts of characters. 15     A problem in composing lines of text is that
for a pleasing appearance various different spacings have to be used
between different pairs of characters. The "proper" spacing between any two
characters is a matter of judgment and in the past has often been
controlled manually by the operator. For example, the automated sign maker
defined by the above-identified copending patent application provides a
standard spacing between each pair of characters, and the keyboard Includes
at least one "kern" key by means of 20 which the operator can subtract
incremental amounts from such standard spacing. In one actual embodi- ment
of such sign maker two kern keys have been provided, one being a "1/4" kern
and the other being a "1/8" kern. By pressing the "1/4" kern key, a given
amount of spacing dependent on the selected character height is subtracted
from the standard spacing between two given characters and by pressing the
"1/8" kern key, another amount of spacing equal to one-half said given
amount is subtracted from the standard 25 spacing. Such manual editing of
the intercharacter spacing is, however, time consuming and demanding of the
operator and we have identified a requirement for a method and apparatus
for achieving aesthetically pleasing intercharacter spacing without need
for operator intervention. One obvious way to provide for automatic
intercharacter spacing would be to provide a memory resident look-up table
defining the intercharacter spacing to be used for each possible pair of
characters of 30 a font. However, since a font of characters normally
includes at least a complete alphabet of upper-case letters, a complete
alphabet of lower-case letters and a complete set of numerals and
punctuation marks, such look-up table would be very large and unwieldly to
use. A further requirement is therefore to provide for automated
intercharacter spacing which avoids the use of a character pair look-up
table but which nevertheless achieves, through digital processing,
intercharacter spacings dependent on the shapes of the 35  individual
characters making up each character pair. In US. 3, 712, 443 there is
disclosed a method for establishing spacing between characters as defined
in the pre-characterizing portion of claim 1 hereof. An object of the
invention is to provide improvements in relation to one or more of the
matters discussed above, and according to the invention there is provided a
method for establishing spacing 40 between characters as defined in the
accompanying claims. In a preferred embodiment there is provided a method
for establishing the spacing between adjacent characters in a
computer-implemented text generating system. A memory accessible by the
computer stores  a first set of data, such as stroke data, defining the
shape of the characters and a second data set defining a plurality of space
values related to the shape of each character at different heighth levels
along 45 its right and left sides. It also stores an in-run and out-run
dimension for each character which dimensions are used to define a
fundamental spacing for each character pair by adding the cut-run of the
left character to the  in-run of the right character. In association with
the generation of an adjacent pair of selected characters the right-side
space values of the left character and the left-side space values of the
right character are processed, along with the in-run and out-run
dimensions, in accordance with a pregiven 50 program to produce results
dictating the spacing to be used between such characters. The program by
means of which the space values are processed is a two-stage one. In one
stage the space values are processed to provide a change from the
fundamental spacing in the event the two characters are capable of being
overlapped. In the second stage the space values are processed to provide
an adjustment from the fundamental spacing dependent on the openness or
empty space between the two 



55  letters under fundamental spacing conditions. In the accompanying
drawings:- Fig. 1 is a perspective view of an automated sign generator for
use in a method embodying the present invention. 2    EP 0 139 344 B1 Fig.
2 is an illustration of a line of text having a uniform spacing between
characters. Fig. 3 is an illustration of a line of text having an
intercharacter spacing such as achieved by the method of this invention.
Figs. 4a-4h are illustrations showing in an exemplary way the assignment of
space values to various upper-case Helvetica characters. Fig. 5 is a
schematic illustration showing the arrangement of the information stored in
a font memory board of the device of Fig. 1. Fig. 6 is a flow diagram
illustrating the method of the invention. Fig. 7 shows a full alphabet of
upper-case and a full alphabet of lower-case Helvetica characters. 10
Fig. 8 is a diagram showing exemplary space values for the upper-case and
lower-case Helvetica letters of Fig. 7. As previously mentioned, the method
of the invention may be employed in association with various different type
composition devices but for purposes of illustration it is in Fig. 1
described in use in an automatic sign generating machine 10. The machine
10, except for including the automatic intercharacter 15 spacing feature
(AUTO-SPACE) of the invention and minor related changes described in detail
hereinafter, is identical to the one described in US-A-4,467,525, which is
incorporated herein by reference and to which reference may be had for
further details. For the present purposes it is sufficient to note that the
machine 10 is one for plotting or cutting lines of text, such as indicated
at 11, on a sheet material carrier 13. A tool head 12 is movable in the
illustrated Y- 20 coordinate direction and a pair of sprockets, not visible
in Fig. 1, engage holes 14, 14 in the opposite longitudinal edges of the
carrier 13 to move it in the X-coordinate direction. A computerized control
including a memory board within the machine 10 automatically moves the tool
head 12 and the carrier 13 simultaneously in the X- and Y-coordinate
directions to create the desired text characters on the carrier. In a
plotting mode of operation the carrier 13 is a sheet of paper and the tool
16 carried by the tool head 12 is a 25 pencil or other drawing implement so
that the characters are drawn on the carrier, usually for the purpose of
testing or checking the set up and functioning of the machine or making a
trial run prior to a cutting operation. In a cutting mode of operation the
carrier 13 is a sheet of laminated sign making material consisting for
example of a top layer of thermoplastic vinyl releasably supported by means
of a pressure- sensitive adhesive to a bottom support layer such as a layer
of relative heavy paper coated with silicon, and 30 the tool 16 of the tool
head 12 is a cutter which functions to cut characters from the top vinyl
layer of the carrier for eventual use in making a sign. The machine 10 also
includes a keyboard including a set of keys 18 through which characters to
be included in a line of text may be selected and other information entered
into the control system. Behind these keys 18 is another row of keys
indicated generally at 19 and referred to as "function" keys through 35
which various functions of the machine may be selected and set. For the
present purposes it is sufficient to note that this row 19 of keys includes
a "letter height" key 20, a "spacing" key 21, a "kern edit" key 22, a "+1/8
kern" key 23, a "-1/8 kern" key 24, a "length mode" key 25, a "length
display" key 26 and an "AUTO-SPACE" key 28. Through the use of the heighth
key 20 the operator can enter any desired letter heighth within the limits
40 of the machine 10. By pressing the heighth key 20 the machine is put
into a heighth select mode and thereafter the operator can enter the
desired heighth by operating the proper keys of the keyboard 18. After the
heighth selection has been made a "return" key or another function key can
be pressed to take the machine out of the heighth select mode and
thereafter the characters will be generated at the selected heighth. In the
memory board or other data store in which the selected font of characters
is stored is a 45 heighth standard piece of data specifying the heighth
standard of the stored character information. All of the 



information relating to each character of the font is stored at this
heighth standard and when the information is read from the memory it is
multiplied by an appropriate scale factor calculated by the control
system's computer, to relate it to a character of the selected heighth.
That is, the heighth standard of a stored font of characters may be one
inch, which means that all of the stored data pertains to a one inch high
character. If 50 a letter heighth of two inches is selected by the operator
then, in this case, all of the data read from the involved memory store is
multiplied by a scale factor of 2, this including the data relating to each
character's in-run and out-run dimensions and its space values, as
hereinafter described. The spacing key 21 is used to make a selection of
overall intercharacter spacing referred to as "percentage spacing". As
explained hereinafter the stored font information provides an initial or
fundamental 55 amount of spacing between all pairs of characters, and the
AUTO-SPACE feature of this invention, if used, provides an adjustment in
the fundamental spacing to take into account the shapes of the characters
making up each character pair. By operation of the spacing key 21 the
machine may be placed into a spacing select mode during which other keys of
the keyboard may be operated to specify a desired 3    EP 0 139 344 B1
percentage adjustment which affects all of the intercharacter spaces in the
text line. That is, by selecting the proper percentage spacing all of the
intercharacter spaces may be increased to spread apart the characters or
all of the intercharacter spaces may be decreased to push the characters
closer together. After a "percentage spacing" has been so specified a
"return" key or other function key may be pressed to enter the selected
value and thereafter it will be used in determining the intercharacter
spacing at which the characters are generated. When the AUTO-SPACE feature
is not used, the fundamental spacing is taken to involve a zero percent
spacing adjustment and from this any other percentage adjustment can be
made from -100% to +999%. Entry of -100% tells the system to remove 100% of
the intercharacter spacing. An entered value of -50% will provide an
intercharacter spacing which is equal to one-half the fundamental 10
spacing. An entered value of + 100% will provide an intercharacter spacing
which is double the fundamental spacing, etc. If the AUTO-SPACE feature is
used, the entered percentage spacing is used in a slightly different manner
to produce substantially the same results, as explained in more detail
hereinafter. In carrying out a percentage space adjustment, either with or
without the AUTO-SPACE feature, only the intercharacter spacing is adjusted
and no adjustments are made in the heighth or width of the characters. 15
The word "AUTO-SPACE" refers to the automatic intercharacter spacing
feature of this invention. In the illustrated case, when the key 28 is
pressed, the "AUTO-SPACE" feature is called for and added to the operation
of the machine thereby causing the generated characters to be spaced in
accordance with the shapes of adjacent pairs of characters to create a more
attractive line of text. When the key 28 is thereafter pressed again the
"AUTO-SPACE" feature is removed and is not included in the operation of the
machine. 20 The provision of a function key, such as the key 28, to allow
the AUTO-SPACE feature to be added or omitted at the will of the operator
is not however essential. As an alternative the machine 10 may be designed
without such a key and to be usable with font memory boards which include
AUTO-SPACE data (that is, the character space values as hereinafter
described) as well as with memory boards (such as those used with the
machine of US-A-4 467 525) which do not include AUTO-SPACE data, with the
machine 25 automatically including the AUTO-SPACE feature when the
AUTO-SPACE data appears on the accessed memory board and automatically not
including such feature when the accessed board does not include AUTO-SPACE
data. With the "AUTO-SPACE" feature in operation a generated line of text
should have a spacing entirely satisfactory to the operator. However, if
desired the operator can make further adjustments in the spacing or 30 can
make adjustments in the spacing of a line of characters generated without
the "AUTO-SPACE" feature through the use of the kerning keys 22, 23 and 24.
Editing by way of the kerning keys 22, 23 and 24 takes place after all
other parameters specifying a line of text have been entered, except for a
line length parameter as described below. The kerning feature provided by
the keys 22, 23 and 24 operates basically in the following way. First,
through the operation of the proper keys a line of text to be generated is
entered 35 into the machine and the line is plotted onto a carrier sheet.
The operator then checks the drawn line to see if any changes should be
made in the spacing between any combination of two characters. If the
operator 



decides that the spacing between a given combination of two characters
should be changed he then presses the "kern edit" key 26 and then presses
other of the keys 18 to call up the involved combination of characters
which will appear in a display 30. The operator can then change the spacing
between this 40 combination of characters, at all of its occurrences in the
line of text, by operation of the keys 23 and 24. Each operation of the
"-1/8 kern" key 23 incrementally shortens the spacing between the
characters, whereas each operation of the "+ 1/8 kern" key 24 incrementally
increases the spacing. After the operator has entered the desired kern
value between the involved combination of characters, he presses a return
key or another function key and thereafter the manually entered kern value
will be included in the subsequent 45 generation of the line of text. As
explained in the aforementioned U.S. patent the characters drawn or plotted
by the machine 10 are produced from fonts of characters stored in the
memory board, or other data store, associated with the machine's
computerized control system. A number of different memory boards, each
storing a different font of characters, may be included in the machine to
allow a selection of different styles of characters to be so generated by
the machine. Among other things, each memory board stores "kern" data
describing the incremental displacement by which the intercharacter spacing
is to be changed by each depression of one or the other of the kern keys 23
and 24. The "length-mode" key 25 and the "length display" key 26 provide a
means for controlling the length of the generated line of text. While the
"spacing" key 21 and the kern keys 22, 23 and 24 permit control of 55
intercharacter spacing, the "length" keys 25 and 26 allow for changing the
overall length of the line of text by proportionally compressing or
expanding the width of the characters as well as the intercharacter spaces,
without changing the heighth of the characters. The "free length" of a line
of text is the length of the line without any length adjustment. That is,
the 4    EP 0 139 344 B1 "free length" reflects the selected spacing
percentage, the inserted kern amounts, the selected character heighth, and
intercharacter spacing adjustments made by the "AUTO-SPACE" feature of this
invention, and is recalculated whenever any of these are changed. The
control of the machine 10 is set up so that a line length adjustment is
made in the following way. First, the "length-mode" key 25 is used to
select and 5  display, in the display 30, the present mode of length
control. If the key 25 is pressed once the display will read "free" and the
system will be in the "free" mode. When the key is pressed again, the
display will show "forced" and the system will be in the "forced" mode; and
when the key is pressed once again the display will show "%" and the system
will be in the "percentage length" mode. The "length display" key 26, when
pressed, switches the display 30 to the value of the text length in the
selected mode. 10     To effect a line length adjustment on an actual line
of text the operator first enters a sequence of characters, and other
parameters, specifying a desired line of text into the system through the
use of the keyboard 18 and function keys 19. The length mode key 25 is then
pressed the number of times required until the word "free" appears in the
display 30 indicating the machine to be in the "free" mode. The operator
now presses the "length display" key 26 and a number will appear in the
display 30 representing, 15  in inches, the free length of the entered line
of text. This means that the line of text, when drawn, will have a length
in inches equal to the number displayed by the display 30, such length
being the length of the line from the left edge of the left-most character
to the right edge of the right-most character - that is, with no in- run or
out-run dimension included at either end of the text line. To change the
length of the text line to a "forced" length, the operator now again
presses the "length 20  mode" key 25 until the display 30 shows the word
"forced" and then again presses the "length-display" key 26. The display 30
will now again initially redisplay the free length of the line but this can
be replaced by a new entry, representing the desired forced length, by
entering a new value through the keys 18. After the desired forced length
has been so entered a return key is pressed and thereafter the line of text
when generated will be generated so as to have an overall length equal to
that forced length dimension entered 25  by the above process. In making
such a forced length adjustment the machine control divides the forced line
length by the free line length to obtain a line length scale factor and
thereafter all horizontal data information is multiplied by such scale
factor to expand or contract each character and each intercharacter 



spacing. Another, second way of making a line length adjustment is through
the use of the "percentage length" 30  mode. In this case after a sequence
of characters representing a line of text have been entered into the
system, the "length mode" key 25 is pressed the required number of times
until the words "percent length" appear in the display 30. The
"length-display" key 26 is then pressed and the display 30 will show "100%"
indicating that no percentage length adjustment has as yet been made. To
make a percentage length adjustment the desired percent of adjustment is
entered through the keys 18 and the "return" key is 35  pressed. Entry of
"80" causes the machine to thereafter draw the entered line of text at
eighty percent of its free length. Entry of "160" will cause the machine to
thereafter draw the entered line of text at a length sixty percent longer
than its free length. Figs. 2 and 3 show, by way of example, a comparison
of a line of text generated without the AUTO- SPACE feature of this
invention (Fig. 2) and the same line generated with such feature (Fig. 3).
Fig. 2 also 40  shows various dimensions associated with the text line.
Referring to this figure, each character has a heighth dimension h and a
width dimension d. Each character also has associated with it an in-run
dimension a and an out-run dimension b. The in-run dimension a is the
horizontal distance between a line 32 spaced to the left of the character
and another line 34 passing through the left-most extremity of the
character, while the out-run dimension b is the horizontal distance between
a line 36 passing through the 45  right-most extremity of the character and
a line 38 spaced to the right of the character. The lines 32, 34, 36 and 38
are all drawn at the slant angle of the characters. In the illustration the
characters have no slant and therefore the lines 32, 34, 36 and 38 are
vertical ones. The heighth h, width d, in-run a and out-run b for each
character 18 stored in the font memory board at a given heighth standard
and the actual values of these dimensions as used In the finally generated
character are obtained by multiplying the stored values 50  by the scale
factor needed to achieve the character heighth selected by the operator.
For a given selected nominal character heighth the heighths of the
individual upper-case characters are approximately equal to one another,
although in a typical font characters having rounded top or bottom portions
such as the characters "O", "C" and "G" may be slightly larger in heighth
than characters with non-rounded top or bottom portions such as the
characters "N", "I" and "E". The lower case characters, due to ascenders
and 55  defenders, may have substantially different heighth values from one
character to the next, and in both upper-case and lower-case the width
dimension d of a character may vary greatly from one character to another.
The in-run dimension a and the out-run dimension b of a given character may
differ from one another and also may be different from one character to
another. However, in a typical font, and as 5    EP 0139 344 B1 preferred
in the practice of the present invention, the in-run and out-run dimensions
of each character are equal to one another and among the different
characters such in-run and out-run dimensions are equal to one another or
very nearly equal to one another. That is, for example, in the illustrated
case of Fig. 2: a, = [err] are all equal or very nearly equal to one
another. With the given in-run and out-run dimensions of Fig. 2 a
fundamental spacing between characters is obtained by starting the in-run
of one character at the end of the out-run of the character to its left.
That is, the fundamental intercharacter spacing c -2 between the first and
second characters is made up of the out- run [err] of the first character
and the in-run a2 of the second character. Preferably, the fundamental
spacing between a pair of adjacent characters is about 15% of the character
height. Therefore, for one inch high 10 characters the in-run of each
character may be 0.075 inch and the out-run likewise 0.075 inch. The length
L of the line of text is the distance between the left-most extremity of
the first character and the right-most extremity of the second character
and does not include the in-run dimension [err] of the first character or
the out-run dimension [err] of the last character. Because the in-run and
out-run dimensions from character to character are essentially equal to one
15 another the fundamental intercharacter spacings, such as illustrated at
[err] are equal or very nearly equal to one another and produce a character
spacing as illustrated in Fig. 2. As can be seen by comparing Fig. 2 with
Fig. 3, the fundamental spacing of Fig. 2 seems to leave too much space
between some pairs of letters, such as between the "PA" pair and the "Al"
pair, and a more 



pleasing line of text can be had, as in Fig. 3, by shifting some of the
letter pairs closer to one another than 20 they are with the fundamental
spacing. The "AUTO-SPACE" or automatic intercharacter spacing feature of
this invention provides a means whereby a spacing such as typified by Fig.
3 and which is dependent on the shapes of the characters may be achieved by
the computerized control of the machine 10. This feature is based on
digital "space values" added to each character as a part of the font stored
in the associated memoryboard or other memory store 25 and which digitally
describe in an approximate way the shape of the right and left side of each
character. The number of space values associated with each character may
vary without departing from the invention. The larger the number of space
values used the more accurately the shapes of the sides of the characters
may be described, but the more complex becomes the processing of these
values to arrive at spacing data. As a compromise the number of space
values for each side of a character is preferably between three and 30
eight. In  the case described hereinafter and shown by way of example in
Figs. 4a to 4h each character has associated with it eight space values,
four ([err]) for the left side of the character and four ([err]) for the
right side of each character. The space values for the right side of a
character are chosen so as to represent, at least approximately and in a
digital way, the shape of the right side of the character while the left
side space values are likewise chosen so as to represent, at least
approximately and in a digital way, 35 the shape of the left side of the
character. Having thus described the shapes of the right and left sides of
each character in a digital way, in keeping with the invention this digital
information is then used by the computer of the device 10 to exercise an
adjustment over the intercharacter spacing based on the shapes of the
facing sides of the two characters of each pair. That is, in arriving at a
spacing between a pair of characters the right side space values of the
left character are digitally processed with the left side space 40 values
of the right character in accordance with a pregiven program and along with
the in-run and out-run dimensions of the characters to arrive at a spacing
between the two characters based on their respective shapes. Referring to
Figs. 4a to 4h, the space values (the numbers in parentheses) are related
to the horizontal distances from a vertical perpendicular drawn at the
associated right or left extremity of the character 45 (drawn with no
slant) to the character at four levels. The first level is the top line of
the character. The second level is spaced from the top line by a distance
equal to 1/3 of the upper-case character heighth. The third level is spaced
from the top line by a distance 2/3 of the heighth of the upper-case
character, and the fourth level is at the base line of the character. The
four left-side space values and the four right-side space values of each
character therefore can be stored as eight bytes of information in the
memory board and 50 each byte may for example consist of eight bits. These
eight bits of each byte can in turn be used, for example, to provide a
resolution of each space value of 0.002 inches allowing a 0.512 inch
maximum value. These values in turn apply to a one-inch letter heighth and
are scaled appropriately for other character heights. Figs. 4a to 4h show
the spacing values assigned to the upper-case letters A, D, L, 0, P, T, V
and X for 55 upper-case Helvetica characters. The number chosen for each
space value may be obtained by measuring the involved distance from the
vertical extremity line to the adjacent character edge, but the number need
not be an exact measured value and nay in the judgment of the person
assigning the space values differ from an exact measured value to take into
account the fact that the four space values for each side of the 6    EP
0139 344 B1 character can give only a rough approximation of the shape of
that side and the fact that a better approximation may sometimes be had by
assinging something other than an exact measured number to a space value.
For example, in the illustrated case of the letter "P" of Fig. 4e, the
[err] space value if an exact measured value were used should be about 300
whereas a better approximation of the shape of the right 5  side of the
character may be obtained by using the number 50 for the [err] value. Full
alphabets of upper-case and lower-case Helvetica letters are shown in Fig.
7 and exemplary space values for them are shown in Fig. 8. Having assigned
digital space values to the right and left sides of each character of a
stored font to give an approximation of the shape of each character side
these digital values may then be processed along 



10  with the in-run and out-run dimensions and possibly other data, to
provide intercharacter spacings taking character shapes into account. The
particular routine used for so processing the space values may vary without
departing from the broader aspects of the invention. However, the presently
preferred processing routine is a two-stage routine such as described
below. In  the first stage of the preferred routine an investigation is
made of the right-side of the left character 15  and the left-side of the
right character of a character pair, through the use of the space values,
to see if the rightward extremity of the left letter and the leftward
extremity of the right letter share a common level. If they do share a
common level, and therefore cannot be partially overlapped, no adjustment
is made in this stage. If they do not share a common level some adjustment
from the normal spacing is made with the degree of such adjustment being
based on further analysis of the involved space values. 20     More
particularly, in the first phase of the spacing adjustment routine the
space values for the right side of the left letter and for the left side of
the right letter are added to one another across the four levels to produce
four sums, one for each level. The smallest of these four sums is a "kern"
amount in mils, to be subtracted from the fundamental spacing between the
two characters. Exemplary calculations for this phase of the routine, using
the space values of Fig. 8, for three different combinations of letters are
as follows: 25 KERN AMOUNTS For the  AV pair: 30 (A)Right Side   +
(V) Left  Side                Sum 300           +                 0
=        300 35                      200           +              100
=        300 100           +              200          =        300 0
+              300                   300 40 Kern Amount =  300  or  .3"
(smallest sum) 45                                      For -the AA pair:
(A) Right Side  +           (A) Left Side                 Sum 300
+              300                   600 50 200           +
200          =        400 100           +              100
200 0           +                0                     0 Kern Amount =  0
(smallest sum) 7    EP 0 139 344 B1 For the OX pair: (0) Right Side  +
(X) Left Side                 Sum 100           +                50
=       150 0           +              250          =       250 0
+               250          =       250 to 100           +
0                  100 Kern Amount    100  or  .1"  (smallest sum) 5
Therefore, in the above examples the AV pair of characters will get a -0.3
inch kern amount (that is, its fundamental intercharacter spacing will be
reduced by 0.3 inch), the AA pair will get no kern adjustment, and OX pair
will get a -0.1 inch kern adjustment. These calculated kern amounts are
again for a one inch 20  letter heighth and if the characters are being
generated at Some other nominal height the kern amounts will be multiplied
by the appropriate scale factor. The second phase of the preferred spacing
adjustment routine investigates, through an analysis of the 



right-side space values of the left character and the left-side space
values of the right character the degree of "openness" or empty space
between the character pair and makes a spacing adjustment (or no 25
adjustment) based on such analysis. For this analysis, at each level, the
space values for the right side of the left character and for the left side
of the right character are added across the four levels, as before, to
provide four sums associated respectively with the four levels, The kern
amount, if any, previously determinied by the first phase of the routine is
then subtracted from each level's sum. The four remaining values are then
summed and this latter sum is then divided by one thousand. If the result
of this division is 30 larger than 0.5 it is truncated to 0.5. The value so
obtained may be referred to as an "openness factor" and is a percentage by
which the fundamental intercharacter spacing is reduced. This "openness"
adjustment to the fundamental intercharacter spacing is in addition to any
kern amount adjustment made by the first phase of the routine. That is, to
obtain an intercharacter spacing fully adjusted for character shape, the
fundamental intercharacter spacing is multiplied by the openness factor
determined by the second phase of 35 the routine. The value so obtained is
then subtracted from the fundamental intercharacter spacing and this
resulting spacing is then multiplied by a scale factor corresponding to the
selected "percentage spacing", and the resuit of this multiplication then
has subtracted from it the kern amount determined in the first phase of the
routine to arrive at what may be called the "shape and percentage adjusted
intercharacter spacing" or "Fs spacing" for the involved character pair.
Such Fs spacing may then be "fine tuned" by the 40  manual insertion or
deltion of extra kern values through the keys 22, 23 and 24, although such
"fine tuning" should seldom be required if proper space values are assigned
to the characters. By way of example, the "openness" factors for the AV, AA
and OX letter pairs, using the space values of Fig. 8, are calculated as
follows: 45  OPENNESS FACTORS 50 55 8    EP 0 139 344 B1 For the AV  pair:
Right side of                      Left side  of           - Kern 5    Left
Letter +             Right Letter    =   Sum   Amount=Remainder 300   +
0         =   300   - 300   =                0 200   +                  100
=   300   -300   =              0 10 100   +                  200         -
300   -300                  0 0   +                 300              300
-300   =              0 Sum of remainders  =  0 Thus for the AV pair the
openness factor is 0 and no openness correction is made. 20 For the AA
Pair: Right side of                      Left side  of           - Kern 25
Left Letter +              Right Letter    =   Sum   Amount=Remainder 300
+                  300         =   600   - 0                  600 so
200   +                  200          =   400   - 0                 400
.10.0   +                100          =   200   - 0    =            200 35
0   +                    0         =      0    -0                  0 Sum of
remainders    1200 1200 div. by 1000  = 1.2 Since maximum openness
correction is arbitrarily limited to 0.5, in this case 0.5 is used as the
openness factor. Since the openness factor is a percent value the
fundamental intercharacter spacing is 45 reduced by 50% (0.5) for the AA
pair to obtain an openness adjusted fundamental spacing. 



50 55 9    EP 0139 344 B1 For the OX pair: Right side  of
Left  side  of           - Kern Lef t  Letter  +            Right Letter
=   Sum   Amount=Remainder 100   +                     50          =   150
-100                   50 0    +                  250          =   250
-100  =150 10 0   +                 250           =   250   -  100  =
150 100   =                       0         =   100   -100
0 15 Sum  of  remainders  -  350 250  div. by 1000  =  0.35 20 Thus, for
the OX pair, the fundamental spacing is reduced by 35% to obtain the
openness adjusted fundamental spacing. For 1" Helvetica letters the
fundamental spacing is 0.150 inch. The openness adjusted fundamental 25
spacing for the OX pair would therefore be (0.150) x (1-0.35) = 0.0975". If
a 200% percentage spacing were called for this value would then be
multiplied by 2 (the percentage spacing factor) and the kern amount would
be subtracted from the result to yield the shape and space adjusted spacing
(Fs spacing), that is: Fs = (openness adjusted fundamental spacing x
percentage spacing factor) - (kern amount). In the case of this OX pair,
therefore: Fs spacing = 0.0975x 2 - 0.1 = 0.095". 30     Short lower-case
letters, that is those without ascenders, are approximately two-thirds the
heighth of upper-case letters and require a special case. The top level
space values for these short lower-case characters is set at 400 for both
the left and right sides This value is so large as to not result  in any
contribution to the kerning amount and the 400 value is recognized during
the spacing adjustment calculating routine as a special case and is omitted
from such calculations since lower case spacing should 35 not be closed up
just becaues the letters are short. Exemplary calculations for the av pair
of characters and the Wa  are as follows: For  the  av pair: 40  Kern Kern
a                 v                    sum         Amount 400   +
400      =            800         -  50            =    0 45 (400's  not
used) 50   +             0     =              50         -  50           =
0 50          25   +           100      =             125            50
75 0   +          200      =            200         -50                 150
Sum = 225 Kern amount = 50 or 0.050" (smallest sum). 225 div. by 1000 =
0.225 = openness factor, resulting in a spacing reduction of 22.5%. 10
EP 0 139 344 B1 For the Wa pair: Kern 



a                  Sum    Amount W                a                Sum 0
+         400    =              400         -150            =    0 (400's
not used) 100   +           50     =            150         -150   =
0 200   +             0    =             200         -150           -   50
300   +             0    =             300         -150           =150 Sum
= 200 20     Kern amount = 150 or 0.150 (smallest sum). 200 div. by 1000 =
0.200 = openness factor, resulting in a spacing reduction of 25%. Fig. 5
shows the manner in which the space values for the various characters of a
font may be stored In a memory board or other data store. This illustrated
arrangement of the data is similar to that shown in Fig. 16 of
US-A-4,467,525, except for the addition of the space values. The particular
location of the space 25 values in the store is not critical to the
invention, but in Fig. 5 the space value data for each character is shown
to be located in the index portion of the store along with other data
pertaining to that character. A header portion 190 of the store contains an
identifying code for the store and certain standardized information for all
of the characters in that store as, for example, the heighth standard
specifying the character heighth of the stored information. Following the
header portion is the index portion 192 which 30 includes kerning data,
indicated at 193, specifying the incremental spacing achieved by each
operation, of the kerning keys 23 and 24. The major portion of the index
192 consists of a listing of each characters identifiers 195, 195 of the
font together with other data pertinent to character and sufficient for use
by the computerized control to make the above-identified intercharacter
spacing adjustment calculations, to calculate the free length of a line of
text after such spacing adjustments and to make forced length or 35
percentage length adjustments in the line length. As shown for each
character identifier 195 this pertinent data includes data 196 representing
the width d of the character, data 197 representing the in-run and out- run
of the character and data 198 representing the space values assigned to the
character. As mentioned, the in-run dimension and the out-run dimension of
each character are preferably equal to one another and, therefore, a single
number may be stored in the index at 197 for each character to represent
both its in-run 40 and its out-run. For each character the index also
includes pointer data 199 describing the location in the bulk data file 194
at which the stroke or vector values for that character are stored. Another
portion of the data store of Fig. 5 is the bulk data file 194 which stores
information describing the strokes or vectors fully defining the shapes or
profiles of each character and which data is used by the computerized
control of the machine 10 to generate the desired characters on the
carrier. This stroke or 45 vector information 200 is obtained by digitizing
a drawn archetype font of characters, and at the time such digitizing of
the archetype font takes place the other data relevant to each character
may also be obtained and stored in the data store. As a summary, Fig. 6 is
a flow diagram showing in broad terms the entire process of the invention
starting from the digitizing of the archetype font to the generation of the
line of text on a carrier. In this flow 50 diagram the possibility of
making a percentage line length adjustment has been omitted for purposes of
simplification and only the possibility of a forced line length adjustment
has been shown. Claims 55 1. A method for establishing the spacing between
adjacent characters in a system for generating text lines of characters
through the use of a computer and an associated computer memory device,
said method comprising: (a) providing a memory device storing data
describing a font of characters of a given size and    EP 0 139 344 B1 For
the Wa pair: Kern W                a                   Sum         Amount 0
+         400    =              400        - 150           =    0 10
(400's not used) 



100   +           50    =            .15         - 150                 0
200   +             0    =             200        - 150           =   50 15
300   +              0    =            300         - 150              150
Sum = 200 20     Kern amount = 150 or 0.150 (smallest sum). 200 div. by
1000 = 0.200 = openness factor, resulting in a spacing reduction of 25%.
Fig. 5 shows the manner in which the space values for the various
characters of a font may be stored in a memory board or other data store.
This illustrated arrangement of the data is similar to that shown in Fig.
16 of US-A-4,467,525, except for the addition of the space values. The
particular location of the space 25 values in the store is not critical to
the invention, but in Fig. 5 the space value data for each character is
shown to be located in the index portion of the store along with other data
pertaining to that character. A header portion 190 of the store contains an
identifying code for the store and certain standardized information for all
of the characters in that store as, for example, the heighth standard
specifying the character heighth of the stored information. Following the
header portion is the index portion 192 which 30 includes kerning data,
indicated at 193, specifying the incremental spacing achieved by each
operation of the kerning keys 23 and 24. The major portion of the index 192
consists of a listing of each characters identifiers 195, 195 of the font
together with other data pertinent to character and sufficient for use by
the computerized control to make the above-identified intercharacter
spacing adjustment calculations, to calculate the free length of a line of
text after such spacing adjustments and to make forced length or 35
percentage length adjustments in the line length. As shown for each
character identifier 195 this pertinent data  includes data 196
representing the width d of the character, data 197 representing the in-run
and out- run of the character and data 198 representing the space values
assigned to the character. As mentioned, the in-run dimension and the
out-run dimension of each character are preferably equal to one another
and, therefore, a single number may be stored in the index at 197 for each
character to represent both its in-run 40 and its out-run. For each
character the index also includes pointer data 199 describing the location
in the bulk data file 194 at which the stroke or vector values for that
character are stored. Another portion of the data store of Fig. 5 is the
bulk data file 194 which stores information describing the strokes or
vectors fully defining the shapes or profiles of each character and which
data is used by the computerized control of the machine 10 to generate the
desired characters on the carrier. This stroke or 45 vector information 200
is obtained by digitizing a drawn archetype font of characters, and at the
time such digitizing of the archetype font takes place the other data
relevant to each character may also be obtained and stored in the data
store. As a summary, Fig. 6 is a flow diagram showing in broad terms the
entire process of the invention starting from the digitizing of the
archetype font to the generation of the line of text on a carrier. In this
flow 50 diagram the possibility of making a percentage line length
adjustment has been omitted for purposes of simplification and only the
possibility of a forced line length adjustment has been shown. Claims 55
1. A method for establishing the spacing between adjacent characters in a
system for generating text lines of characters through the use of a
computer and an associated computer memory device, said method comprising:
(a) providing a memory device storing data describing a font of characters
of a given size and    * C   L   M  S  * including for each such character
a first data set defining the shape of the character and a second data set
defining approximately the shape of the left side of the character by way
of a plurality of left side space values and the shape of the right side of
the character by way of a plurality of right side space values, the number
of said left side space values being equal to that of said right side space
values, and said space values being respectively associated with a similar
number of different vertical levels for both the left and right sides of
the character, (b) reading from said memory device the data for a sequence
of selected characters to be generated as a line of text, (c) for each
adjacent pair of selected characters of said sequence, processing in said
computer the 



10       right side space values of the left character and the left side
space values of the right character at each of said different levels in
accordance with a given programme to produce spacing data defining the
spacing to be introduced between each adjacent pair of characters at said
different levels, and (d) generating a line of characters using said
spacing data to determine the spacing between each pair of adjacent
characters, 15           said method being characterised by the following
steps, namely (e) said step of processing in said computer the right side
space values of the left character and the left side space values of the
right character at each of said different levels in accordance with said
given programme comprising, at each of said different vertical levels
adding the right side space value of the left character to the left side
space value of the right character to provide a sum value 20       for each
of said different vertical levels, and (f) said step of processing in
accordance with said programme further comprising combining by a process
including summation of said sum value for one level with the sum value for
another level vertically spaced therefrom to provide an openness factor
associated with the shape of the space between said adjacent pair of
characters, as defined by the horizontal dimension of said space at 25
said different vertically spaced levels in going upwardly or downwardly
between the bottom and the top of said space, and using said openness
factor in said generation of said line of characters to affect the
character spacing. 2. The method of claim 1 characterised in that said step
of combining said sum values includes: 30 selecting the minimum sum value
from said sum values, decrementing each sum value by said minimum sum
value, 35         summing all such decremented sum values to form a total
value; and dividing said total value by a given proportionality factor to
provide said openness factor associated with said adjacent pair of
characters. 40  3.  The method of claim 2 characterised in that said step
of using said opennesss factor includes: establishing a starting
fundamental spacing value for each adjacent pair of said selected
characters of said sequence, 45        for each of said adjacent pairs of
said selected characters of said sequence, using said openness factor to
adjust said fundamental spacing to obtain an adjusted fundamental spacing,
subtracting said minimum sum value from said adjusted fundamental spacing
to obtain a final fundamental spacing, and 50 using said final fundamental
spacing as the spacing between said selected pair of characters. 4. The
method of claim 3 characterised in that said step of using said openness
factor to adjust said fundamental spacing includes, 55 multiplying said
fundamental spacing by said openness factor to obtain an intermediate
fundamen- tal spacing value, and 12    EP 0 139 344 B1                 *  C
L  M  S  * multiplying said intermediate fundamental spacing value by a
value related to the total amount of space said sequence of selected
characters are to occupy to obtain said adjusted fundamental spacing. 5.
The method of claim 4 characterised in that said memory device also stores
data defining an in-run 5      dimension and an out-run dimension for each
character, and said fundamental spacing value for each adjacent pair of
characters in said selected sequence of characters is established by adding
the in-run dimension associated with the right character to the out-run
dimension associated with the left character. 10  6. The method of claim 5
characterised in that each character of said font has its out-run dimension
equal to its in-run dimension. 7. The method of claim 6 characterised in
that the inrun dimension of all characters in said font are 



substantially equal to one another. 15 PatentansprUche 1. Verfahren zum
Erhalten von ZwIschenrlumen zwischen benachbarten Zeichen in einem
Textzeilen. aus Zeichen mittels eines Computers und eines dazugehorenden
Computerspeichers generierenden Sy- 20     stem mit folgenden Schritten: a)
In einer Speichervorrichtung werden einen Schriftartsatz von Zeichen
gegebener GroIe angeben- de Daten gespeichert, welche far jedes Zeichen
einen ersten die Form des Zeichens definierenden Datensatz und einen
zweiten annahernd die Form der linken Seite des Zeichens mittels elner
Vielzahl von linksseitigen Abstandswerten und die Form der rechten Seite
des Zeichens mittels einer 25       Vielzahl von rechtsseitigen
Abstandswerten definierenden Datensatz enthalten, wobei die Anzahl der
linksseitigen Abstandswerte gleich der Anzahl der rechtsseitigen
Abstandswerte ist und die Ab- standswerte jeweils einer gleichen Anzahl
unterschiedlicher Vertikalpegel sowohl fMr die linke als auch fUr die
rechte Seite des Zeichens zugeordnet sind; b) aus dem Speicher werden die
Daten fUr eine Folge von als eine Textzeile zu generierenden 30
Zeichen ausgewghlt; o) fur jeweils benachbarte zwei Zeichen der Folge
werden durch den Computer die rechtsseitigen Abstandswerte des linken
Zeichens und die linksseitigen Abstandswerte des rechten Zeichens bei jedem
der unterschiedlichen Pegel In Obereinstimmung mit einem gegebenen Programm
verarbeltet um die Abstandsdaten zu erzeugen, die den zwischen jeweils
benachbarten zwei Zeichen bei. den 36       verschiedenen Pegeln
einzufUgenden Abstand definieren; d) eine Zeichenzeile wird unter
Verwendung der den Abstand zwischen jeweils zwei benachbarten Zeichen
bestimmenden Abstandsdaten generiert, wobel das Verfahren durch die
folgenden Schritte gekennzeichnet ist: e) Der Schritt, bei dem der Computer
die rechtsseitigen Abstandswerte des linken Zeichens und die 40
linksseitigen Abstandswerte des rechten Zeichens bei jedem der
unterschiedlichen Pegel in Oberein- stimmung mit dem gegebenen Programm
verarbeitet enthalt bei jedem der verschiedenen Vertikal- pegel die
Addition des rechtsseitigen Abstandswertes des linken Zeichens mit dem
linksseitigen Abstandswertes des rechten Zeichens und erzeugt fUr jeden
unterschiedlichen Vertikalpegel einen Summenwert; und 45       f) der
programmgesteuerte Verarbeitungsschritt weist ferner einen
KombinationsprozeR auf, der die Summierung des Summenwerts eines Pegels und
des Summenwerts eines anderen, vertikal davon beabstandeten Pegels
ausfUhrt, wobei der KombinationsprozeS elnen zur Form des Abstandes
zwischen zwei benachbarten Zeichen gehdrenden Offnungensfaktor erzeugt, wie
er durch die horizontale Dimension des Abstands bel den verschiedenen
vertikal beabstandeten Pegeln aufwarts so       oder abwarts zwischen dem
untersten und dem obersten Bereich des Abstands definiert ist und wobei der
Offnungsfaktor bei der Generierung der Zelchenzeile zur Beabstandung der
Zeichen verwendet wird. 2. Verfahren nach Anspruch 1, dadurch
gekennzeichnet, daRl der die Summenwerte kombinierende Schritt 55
enthalt: Auswahl des kleinsten Summenwerts aus den Summenwerten;
Verminderung jedes Summen- werts mit dem kleinsten Summenwert; Summierung
srmtlicher in dieser Weise verminderter Summenwerte zur Bildung eines
Endwerts; und Division des Endwerts durch einen gegebenen
Proportionalitatsfaktor zur Erzeugung des jeweils zwei 13    EP 0 139 34461
111111111111111111111111111111 *   C   L  M   S   * benachbarten Zoichen
zugeordneten bffnungsfaktors. 3. Verfahren nach Anspruch 2, dadurch
gekennzeichnet, daB3 der den Onungsfaktor verwendende Schrift enhlt:
Einrichten eines anfanglichen Grundabstandswerts fOr jeweils zwei
benachbarte aus den gewahiten Zeichen der Folge; far jedes der beiden
benachbarten Zeichen aus den ausgewdhlten Zeichen der 



Folge wird der Offnungsfaktor urn einen eingestellten Grundabstand zu
erhalten verwendet; der kleinste Summenwert wird vom eingestellten
Grundabstand zur Erzeugung eines Grundabstand- sendwerts subtrahiert; und
10     der Grundabstandsendwert wird als Abstand zwischen zwei ausgewAhlten
Zeichen verwendet. 4. Verfahren nach Anspruch 3, dadurch gekennzeichnet,
daf der Schritt, der den Offnungsfaktor verwen- det zur Einstellung des
Grundabstands enthalt; Der Grundabstand wird mit dem Offnungsfaktor
multipliziert um einen Grundabstandszwischenwert zu 15     erzeugen; und
der Grundabstandszwischenwert wird zur Erzeugung des eingestellten
Grundabstandswerts mit einem Wert multipliziert, der von der gesamten
Abstandsgr6oe abhangt, den die Folge der gewihiten Zeichen einnehmen muB.
20 5. Verfahren nach Anspruch 4, dadurch gekennzeichnet, daO der Speicher
auch Daten speichert, welche eine Einlauf- und elne Auslaufdimension far
jedes Zeichen definieren, und der Grundabstandswert far jeweils zwei
benachbarte Zeichen in der gewihiten Zeichenfolge durch die Addition der
zum rechten Zeichen geh6renden Einlaufdimension mit der zum linken Zeichen
geh6renden Auslaufdimension 25     erreicht wird. 6. Verfahron nach
Anspruch 5, dadurch gekennzeichnet, dafl jodes Zeichen des Schriftartsatzes
sine mit seiner Einlaufdimension Ubereinstimmende Auslaufdimension hat. 30
7. Verfahren nach Anspruch 6, dadurch gekennzeichnot, daB die
Einlaufdimensionen samtlicher Zoichen im Schriftartsatz im wesentlichen
gleich sind. RevendIcatlons 35  1. Proc~dd d'etablissement de l'espacement
entre des caracteres adjacents dans un dispositif destine a engendrer des
lignes de caracteres formant un texte par utilisation d'un ordinateur et
d'un. dispositif de memoire d'ordinateur qui lul est associe, ledit procede
consistent a (a) preparer un dispositif de memoire qui memorise des donn~es
decrivant une police de caracteres d'une dimension donnbe et comprenant
pour chacun de ces caractbres un premier jou de donnees 40
definissant la forme du caractere ot un deuxibme jou de donndes ddfinissant
approximativement la forme du c8te gauche du caractere, & I'aide d'une
pluralite de valeurs d'espace du cot6 gauche at la forme du c6t4 droit du
caractere, a l'aide d'une pluralite de valeurs d'espace du c8t4 droit, le
nombre desdites valeurs d'espace du cote gauche 6tant egal au nombre
desdites valeurs d'espace du cdt6 droit, et lesdites valeurs d'espace etant
respectivement associees h un nombre analogue de 45       diffdrents
niveaux verticaux pour les c8t6s gauche et droit du caractere, (b) lire
dans ledit dispositif de m~moire les donn6es pour une sequence de
caracteres selectionn6s qui devront 8tre engendres sous la forme d'une
ligne de texte, (c) pour chaque paire de caractbres adjacents, selectionn6s
dans ladite sequence, traiter dans ledit ordinateur les valeurs d'espace du
c8te droit du caractbre de gauche et les valeurs d'espace du 50s       c8t4
gauche du caractere de droite a chacun desdits diff6rents niveaux, en
fonction d'un programme donne, pour produire des donnees d'espacement
ddfinissant l'espacement a introduire entre les deux caracteres adjacents
de chaque paire auxdits diff6rents niveaux, (d) ongendror une ligne de
caracteres en utilisant lesdites donnees d'espacement pour determiner
i'espacement entre les deux caracteres de chaque paire de caractbres
adjacents, 55          ledit procdd4 etant caracteris6 par les phases
suivantes: (e) ladite phase consistant a traiter dans ledit ordinateur les
valeurs d'espace du c8td droit du caractbre de gauche at los valours
d'espace du cote gauche du caractbre de droite A chacun desdits differents
niveaux on fonction dudit programme determine consistent, a chacun desdits
14    differents niveaux verticaux, a ajouter la valeur d'espace du cot6
droit du caractere do gauche  l ia valeur d'espace du c8te gauche du
caractere de droite pour donner une valeur somme pour chacun desdits
differents niveaux verticaux, et 



(f) ladite phase consistant a traiter selon ledit programme consiste en
outre A combiner, par un 5        procede incluant l'addition de ladite
valour somme pour un niveau a la valeur somme pour un autre niveau qui en
est espace dans la direction verticale, pour former un coefficient d'air
qui est associe a la forme de l'espace compris entre les deux caracteres
d'une paire de caracteres adjacents, d6finie par la dimension horizontale
dudit espace auxdits differents niveaux espac6s dans la direction
verticale, en allant vers le haut ou vers le bas entre la base et le sommet
dudit espace, et 10       en utilisant ledit coefficient d'air dans la
production de ladite ligne de caracteres pour affecter l'espacement des
caracteres. 2. Proc~d6 solon la revendication 1, caracterise on ce quo
ladite phase consistant a combiner lesdites valeurs sommes comprend les
operations consistant A: i5        selectionner la valeur somme minimum
parmi lesdites valeurs sommes, d6crdmenter chaque valeur somme de ladite
valeur somme minimum, additionner toutes ces valeurs sommes ainsi
d6cr6mentees pour former uno valeur totale ; et divisor ladite valour
totals par un coefficient de proportionnalite donne pour realiser ledit
coefficient d'air associ6 a ladite paire de caractbres adjacents. 20 3
Proced6 solon la revendication 2, caracterise en ce quo ladite phase
d'utilisation dudit coefficient d'air comprend une op6ration consistant a:
6tablir une valeur d'espacement fondamentale de d~part pour chaque paire de
caractbres adja- cents desdits caracteres s6lectionnds de ladite sequence,
25        pour chacun desdits caracteres adjacents de la paire de
caracteres selectionnes deo ladite s~quence, utiliser ledit coefficient
d'air pour ajuster ledit espacement fondamental pour obtenir un espacement
fondamental ajuste, soustraire ladite valeur somme minimale dudit
espacement fondamental ajuste pour obtenir un espacement fondamental final,
et 30        utiliser ledit espacement fondamental final comme espacement
entre les caractbres de la paire sdlectionn6e. 4. Proc~d6 solon la
revendication 3, caract6rise en ce quo ladite phase consistant a utiliser
ledit coefficient d'air pour ajuster ledit espacement fondamental comprend
les operations consistant & 35        multiplier ledit espacement
fondamental par ledit coefficient d'air pour obtenir une valeur d'espace-
ment fondamental intermddiaire, et multiplier ladite valeur d'espacement
fondamental intermediaire par une valeur liWe a la quantit6 totale d'espace
quo ladite s6quence de caracteres s6lectionnds doivent occuper pour obtonir
ledit ospacement fondamental ajuste. 40 S. Procede solon la revendication
4, caracterisd en ce quo ledit dispositif de memoire m6morise aussi des
donn6es d~finissant une dimension blanc gauche et une dimension blanc droit
pour chaque caractbre, et ladite valeur d'espacement fondamental pour
chaque caractere d'une paire de caractbres adjacents dans ladite sequence
s6lectionnee de caracteres est 6tablie en ajoutant la dimension blanc
gauche 45     associee au caractere de droite a la dimension blanc droit
associee au caractere de gauche. 6. Proced6 selon la revendication 5,
caract*ris6 en ce quo chaque caractere de ladite police a sa dimension
blanc droit 6gale a sa dimension blanc gaucho. 50  T. Procede solon la
revendication 6, caract~ris6 en ce quo la dimension blanc gauche east
sensiblement la meme pour tous les caracteres de ladite police. 55 15    


