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Description

[0001] The present invention relates to a control
method for textile machines, and in particular crocheting
machines.

[0002] It is known that crocheting machines are pro-
vided with a plurality of knitting members (needle bars,
guide bars, carrier slide bars) cooperating in a synchro-
nised manner to interlace the weft and warp yarns with
each other and obtain a fabric.

[0003] By suitably adjusting movement of the weft
bars, decorations and ornamental designs within the
textile product being made can be obtained; in particu-
lar, by the weft yarns driven in such a manner as to carry
out particular displacement successions (the so-called
"figure eight bars" or "turn eight bars" and "supplemen-
tary-warp guide bars" (hereinafter referred to as "bpos",
from the Italian acronym), together with use of an aux-
iliary device called "piker/R", it is possible to obtain such
effects as eyelets, arcs, etc., to improve the aesthetical
quality of the product.

[0004] Bars of the "figure eight" or "bpos" type differ
from the other weft bars for two main raisons: within
each individual weft movement, each bar can take two
different positions, and the "figure eight" and "bpos" weft
bars are driven both in translation in a direction parallel
to their longitudinal extension and in rotation around
their longitudinal axis.

[0005] Therefore, the numeric chain thatis inputted to
the actuator causing the bar movements will have two
distinct values for each weft row; these values can be
the same, if the bar keeps its position within this weft
row constant, or they can be different from each other if
said "figure eight bar" or "bpos" bar takes two different
positions within the same row.

[0006] Presently, the numeric chains to be supplied to
actuators to define the movements of the "figure eight”
and "bpos" bars are manually inserted by the operators
in charge that, after conceiving the particular pattern to
be made in the fabric, deduce the corresponding numer-
ic chains therefrom and input them to the machine.
[0007] Obviously, such a procedure has many oper-
ating drawbacks. First of all, obtaining the different com-
mand parameters in a substantially manual manner
calls for very high processing times for the operators
that, for each weft row, must recognise the typology and
amount of the displacement of each bar and produce
the corresponding numeric-chain rows.

[0008] In addition, it is apparent that an operation car-
ried out manually can be prone to errors and inaccura-
cies, which will clearly bring about inexactitudes in the
calculated parameters and poor quality of the obtained
fabric.

[0009] Accordingly, it is an aim of the present inven-
tion to make available a control method for textile ma-
chines, in particular for crocheting machines, capable of
automatically obtaining command parameters for "fig-
ure eight" and/or "bpos" bars starting from a graphic rep-
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resentation in electronic format of the fabric that is
wished to be obtained.

[0010] In more detall, itis an aim of the presentinven-
tion to provide a control method for textile machines that
is able to recognise, starting from a pattern made with
the aid of a mouse, an optical pen or similar device, the
individual movements that the "figure eight" or "bpos"
bar must carry out.

[0011] The foregoing and further aims are substan-
tially achieved by the control method for textile ma-
chines in accordance with the features recited in the ap-
pended claims. Further features and advantages will be-
come more apparent from the detailed description of a
preferred but not exclusive embodiment of the control
method for textile machines in accordance with the
present invention. This description will be set out here-
inafter with reference to the accompanying drawings,
given by way of non-limiting example, in which:

- Fig. 1 shows a textile machine for carrying out the
method in accordance with the present invention;

- Fig. 2 shows a pattern design and a diagrammatic
representation of some knitting members employed
in the method of the invention;

- Figs. 3a, 3b and 4 diagrammatically show the con-
tents of a memory associated with the textile ma-
chine in Fig. 1;

- Figs. 5a, 5b, 5c, 6a, 6b diagrammatically show
some steps of the method in accordance with the
invention.

[0012] With reference to the drawings, a textile ma-
chine to which the method of the present invention is
applied has been generally identified by reference nu-
meral 1.

[0013] Suchatextile machine, preferably a crocheting
machine, is provided with a needle bar 6, on which a
plurality of needles 7 is mounted, a guide bar 8 carrying
a plurality of eye-pointed needles 9, and a carrier slide
bar 10 (also referred to a weft bar), on which at least
one threading tube 11 is mounted.

[0014] Said bars cooperate with each other, in known
manner, following predetermined synchronised move-
ments, to manufacture a textile product 5.

[0015] A controller 90 supervises operation of ma-
chine 1 and, in particular, it is active on an electrome-
chanical actuator 99 carrying out movement of the weft
bar 10 depending on the command signals received by
said controller 90.

[0016] Structure and operation of a textile machine of
the crocheting type is described in detail in patents
EP0708190, EP0684331 and EP1013812.

[0017] In particular, the method in accordance with
the present invention is addressed to movement control
of the weft bar 10 of the "figure eight" type (also referred
to as "turn eight" bar) or of the "supplementary-warp
guide bar" type (called as stated even if they are prac-
tically made as weft bars); for the sake of simplicity, as
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already said, the latter will be herein referred to as
"bpos".

[0018] These bars can take within each weft row of
said textile product, two distinct positions; these posi-
tions are identified by respective operating parameters
to be better described in the following.

[0019] In addition, for obtaining particular geometries
and ornaments in the fabric, the machine 1 further has
a retaining device (that can be a "piker" or a "piker/R")
having the task of retaining the weft yarn 19 to prede-
termined positions while the threading tube 11 is carry-
ing out its movements.

[0020] Therefore, for each weft row, the machine 1 will
need at least two parameters for defining the threading
tube 11 movement and possibly an additional parameter
for regulating movement of the piker or piker/R.

[0021] Said command parameters for the carrier slide
bar 10 are obtained, in accordance with the invention,
through use of an electronic computer capable of receiv-
ing as input the information necessary for defining the
geometries of the desired textile product and corre-
spondingly outputting the numeric chain to be supplied
to the controller supervising operation of the actuators
present in machine 1.

[0022] In more detail, a memory 30 (generally of the
optical or electronic type) is first set, in which suitable
parameters for each possible movement of the thread-
ing tube 11 are stored.

[0023] It is to be pointed out in fact that the move-
ments that tube 11 can carry out are limited and for each
of them, memory 30 holds at least one pair of parame-
ters adapted to identify the starting and final positions
corresponding to such a movement.

[0024] In the present context by "weft movement" it is
intended a trajectory defined on one or more weft rows
and travelled over by a tube 11 to obtain a specific ge-
ometry on the fabric to be made.

[0025] Figs. 3a, 3b and 4 show how to each move-
ment corresponding base parameters PB are associat-
ed.

[0026] As will be more apparent in the following, said
base parameters PB will be suitably processed to obtain
corresponding final parameters PF, for the machine 1
and, in particular, for controller 90, so that actuator 99
connected with the weft bar 10 shall impose the desired
movement to the latter.

[0027] In order to output said final parameters PF, a
graphic representation is arranged, preferably in an
electronic format, of a pattern design 20 (Fig. 2) on
which the fabric that is wished to be obtained is drawn.
[0028] The pattern design 20 is defined by an orderly
succession of rows 20a, each representative of a corre-
sponding weft row, and by a succession of columns 20b;
each column 20b is delimited by two needle positions
21 adjacent to each other. In other words, the needle
bar 6 is set to support a plurality of needles 7 and is
therefore provided with a predetermined number of
seats for housing said needles 7; each seat identifies a
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"needle position" 21; practically, for operation of the ma-
chine 1, some seats can be left free whereas others are
filled with a respective needle 7.

[0029] Irrespective of whether they are filled with a
needle 7 or not, each pair of needle positions 21 adja-
cent to each other delimits a column 20b of said pattern
design 20.

[0030] The distance between two needle positions 21
is further employed as a measure unit for displacements
and distances to be better described in the following.
[0031] Preferably rows 20a in the pattern design 20
are put in order (by associating a progressive number
with each of them, for example) from a lower end to an
upper end of the pattern design 20, and likewise col-
umns 20b are put in order (again by means of a progres-
sive numbering) from a side end to the opposite side
end.

[0032] In order to identify the true position of needles
7 in the machine 1, a first positioning signal 40 is re-
ceived which incorporates a predetermined number of
main parameters 41; each of these parameters identi-
fies, in the pattern design 20, a respective position of a
corresponding needle 7; practically, the user, through
use of a mouse and the respective buttons, or a similar
device, indicates the position of each needle 7 of the
machine 1 on a screen associated with the electronic
computer 91.

[0033] A second positioning signal 50 is also received
that contains an auxiliary positioning parameter 51; the
latter identifies the position of the threading tube 11 with-
in the pattern design 20.

[0034] Practically, in a manner quite similar to that de-
scribed with reference to the first positioning signal 40,
the user inserts (typically by means of a mouse) in the
diagrammatic representation of the pattern design 20,
the position that is taken by the treading tube 11 on bar
10.

[0035] Simultaneously, the user selects the type of
bar ("figure eight" or "bpos") in relation to which the work
parameters will be calculated; this selection advanta-
geously takes place with the indication of the threading
tube 11 position.

[0036] In fact, the position of tube 11 on the pattern
design is defined by two coordinates: a first coordinate
identifying at which needle position 21 the threading
tube 11 is, and a second coordinate identifying a "figure
eight" or "bpos" bar.

[0037] Practically, on the screen associated with said
computer 91 at least one "figure eight bar" 10a and at
least one "bpos" bar 10b are displayed; by positioning
tube 11 on either of them the bar of the machine 1 to be
driven is selected.

[0038] Itis apparentthat cases can occurin which the
machine 1 is provided with only "figure eight" or only
"bpos" weft bars; these cases are at all events immedi-
ately referable to the general treatment with the only dif-
ference that the user, on the pattern design, will be able
to position the threading tube 11 only on bars of the type
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present in the machine 1.

[0039] Once the arrangement of the knitting members
has been defined, there is a step of selecting the type
of weft movement to be carried out. For the purpose a
first selection command 60 is received; following this
first selection command 60, the base parameters PB
from which it is necessary to start for obtaining the final
parameters to the transmitted to the controller, are se-
lected within memory 30.

[0040] The selection command 60 can be inputted by
the user according to two distinct modalities.

[0041] According to a first modality, on the screen of
computer 91 a plurality of icons are shown, each of them
representing a corresponding weft movement; the user
by dragging the icon representing the movement of in-
terest, sets the same within the pattern design 20, at the
point where this movement is wished to be performed.
[0042] Depending on the selected icon, then in mem-
ory 30 the base parameters PB associated with the weft
movement represented by said icon are selected. In or-
der to allow the user to select the desired movement,
said memory 30 is provided with a first and a second
registers 31, 32.

[0043] In the first register 31 the movements concern-
ing a "figure eight" bar 10a are contained, whereas in
the second register 32 the movements that a "bpos" bar
10b can carry out are contained.

[0044] In more detall, in the first register 31 the follow-
ing fundamental movements are present:

- a simple-loop movement 31a, defined by a trajec-
tory consisting of an annular portion and two con-
nection portions extending externally of said annu-
lar portion; a first identification parameter P1 is as-
sociated with this movement;

- a double-loop movement 31b, defined by a trajec-
tory consisting of a first annular portion, a second
annular portion internal to said first annular portion,
and two connection portions extending externally of
the first annular portion; a second identification pa-
rameter P2 is associated with this movement;

- atriple-loop movement 31c defined by a trajectory
consisting of a first annular portion, a second annu-
lar portion internal to said first portion, a third portion
internal to said second portion, and two connection
portions, extending externally of the first annular
portion; a third identification parameter P3 is asso-
ciated with this movement;

- anopen "figure eight" movement 31d, defined by a
trajectory consisting of a first and a second vertical
arched portions, and a transverse connection por-
tion, joining a lower end of the first portion and an
upper end of the second portion; a fourth identifica-
tion parameter P4 is associated with this move-
ment.

[0045] In the second register 32 of memory 30 the
movements provided for a bar of the "bpos" type 10b
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are contained; these movements are:

- ahook movement 32a defined by a trajectory con-
sisting of a first portion parallel to columns 20b of
the pattern design 20 and an arched portion adja-
cent to said first portion and transverse to said col-
umns 20b; a fifth identification parameter P5 is as-
sociated with this movement;

- a vertical arched movement 32b defined by a tra-
jectory consisting of an arched portion substantially
transverse to the rows 20a of said pattern design
20; a sixth identification parameter P6 is associated
with this movement;

- an obligue movement 32c defined by a trajectory
consisting of a first portion transverse to rows 20a
and columns 20b of said pattern design 20, and an
arched portion having a side end in contact with an
upper end of said first portion; a seventh identifica-
tion parameter P7 is associated with this move-
ment,

- asimple-loop movement 32d defined by a trajectory
consisting of an annular portion and two connection
portions extending externally of said annular por-
tion; an eighth identification parameter P8 is asso-
ciated with this movement.

[0046] The above stated movements are the funda-
mental ones that, combined with each other and/or re-
peated, can give origin to a great number of different
weft patterns; to facilitate the composition of these or-
naments, it is also provided that some auxiliary move-
ments should be made available for the user, which
movements derive from the preceding ones in terms of
symmetry, coupling, etc.

[0047] In the preferred embodiment of the invention
the pre-stored movements made available for the user
through said icons are those shown in Fig. 4.

[0048] The second modality of inputting the selection
command 50 contemplates that the user may freely
draw the movement to be performed (through a mouse,
an optical pen or equivalent data pointing devices); com-
puter 91, by employing the steps that are hereinafter de-
scribed in detail, carries out recognition of this move-
ment.

[0049] To carry out this recognition first of all the
points of the trajectory described by the mouse or optical
pen that are suitably moved by the user are acquired
(Fig. 5a); a pair of coordinates x, y is allocated to each
point P to identify the position of this point P on the
screen and, more particularly, on the pattern design 20.
[0050] In more detail, associated with each point P is
a first coordinate x evaluated along an axis parallel to
rows 20a of the pattern design 20 (practically an abscis-
sa) as well as a second coordinate y evaluated along
an axis parallel to columns 20b of the pattern design 20
(practically an ordinate).

[0051] Subsequently, through a comparison between
the coordinates x, y of the different points P acquired,
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recognition of the movement therein drawn is made and
therefore the base parameters PB associated therewith
are identified.

[0052] In order to be able to carry out this recognition,
the typology of the weft bar 10 that is intended to be
driven must be identified; in fact, the "figure eight" bars
and "bpos" bars are set to perform movements different
from each other (even if some movements can be
graphically similar to each other) and the correct selec-
tion of the command parameters cannot be done without
knowing which bar has been taken into consideration.
[0053] As mentioned above, the useris able to identify
the bar typology when the second positioning signal 50
is received; in fact, by indicating the position of the
threading tube 11 on the respective bar 10, the bar to
be driven is simultaneously selected.

[0054] If the bar is of the "figure eight" type, one or
more main points PP (Fig. 5b) are selected within the
trajectory; a main point PP is a point the first coordinate
x (abscissa) of which is greater than the first coordinate
x of the points adjacent thereto, or is smaller than the
first coordinate x of the points adjacent thereto; in other
words, a main point PP is the innermost or outermost
point of an arc extending in a direction substantially par-
allel to columns 20b of the pattern design 20.

[0055] Then the extension direction of each arc is
evaluated: if this direction is opposite to the direction of
the increasing progression of rows 20a in the pattern
design 20, then the trajectory will be of the "open" type
and the movement will be recognised as an open chain
31d and the fourth identification parameter P4 will be
selected in the first register 31 of memory 30, together
with the base parameters associated therewith.

[0056] Vice versa, should the extension direction of
the arc be the same as the direction of the increasing
progression of rows 20a in the pattern design 20, then
itis a closed loop and the analysis is to be further studied
in depth.

[0057] Infact, the possible feasible closed trajectories
with a "figure eight" bar are of the simple-loop 31a, dou-
ble-loop 31b, and triple-loop 31c type.

[0058] In order to be able to recognise which of the
above stated possibilities has been selected by the user,
it is necessary to evaluate the height of the arc where
the previously selected main point PP is; obviously, the
arc limits are defined at the points where the trajectory
changes its increase/decrease, for example by compar-
ing the second coordinates y of the different points of
the trajectory with each other and selecting the maxi-
mum point and minimum point between which said main
point PP is.

[0059] If the height of the arc is substantially the same
as the height of a row 20a of the pattern design 20 (clear-
ly small tolerances are allowed for evaluating this equal-
ity), then the trajectory is recognised as a simple loop
31atrajectory; if the height is equal to two rows, the loop
is considered a double loop 31b, whereas if the height
corresponds to three rows, the trajectory is a triple loop

10

15

20

25

30

35

40

45

50

55

31c trajectory.

[0060] Consequently, the first, second or third identi-
fication parameter P1, P2, P3 respectively will be select-
ed in the first register 31 of memory 30, together with
the base parameters PB associated therewith.

[0061] Therefore, after classifying the movement ty-
pology inserted by the user, the base parameters PB
associated with this movement are selected in memory
30.

[0062] If on the contrary the bar is of the "bpos" type,
the following steps are carried out for the purpose of rec-
ognising the trajectory.

[0063] A main point PP is selected within the trajec-
tory, i.e. a point the first coordinate x of which is greater
than the first coordinates x of the points adjacent there-
to, or is smaller than the first coordinates x of the points
adjacent thereto; in the same manner as described in
connection with the "figure eight" bar, a main point PP
in a "bpos" trajectory is the outermost point of a substan-
tially vertical arc.

[0064] Also in this situation two cases may occur. The
arc to which the main point PP belongs extends in a di-
rection going in the same way as the direction of the
increasing progression of rows 20a in the pattern design
20, or the arc extension is in a direction opposite to the
direction of the increasing progression of these rows
20a.

[0065] In the first case another verification is carried
out and the possible presence of auxiliary points PA is
detected (Fig. 5c). i.e. of points having the second co-
ordinate y greater than the second coordinate y of the
points adjacent thereto, or smaller than the second co-
ordinate y of the points adjacent thereto; if these auxil-
iary points PA are not detected in the trajectory under
examination, then the movement is considered as a ver-
tical arched movement 32b and the sixth identification
parameter P6 and the base parameters associated
therewith are selected in the second register 32.
[0066] If on the contrary the presence of at least one
auxiliary point PA is verified (i.e. a maximum point and
a minimum point in a substantially horizontal arc) in the
same trajectory to which said main point PP belongs, a
further control is carried out: if the main point PP is in
the same column 20b in which the point of application
of the concerned movement is, then the movement is
recognised as a hook movement 32a; otherwise, if the
main point PP is in a different column 20b with respect
to the application point, and in particular in a column 20b
adjacent to that in which the application point is, the tra-
jectory is considered as an oblique movement 32c.
[0067] Inthe two last-mentioned cases the fifth or sev-
enth identification parameters P5, P7 respectively are
selected together with the base parameters PB associ-
ated to each of them.

[0068] If the arc to which the main point PP belongs
extends in a direction opposite to the direction of the
increasing progression of rows 20 in the pattern design
20, the trajectory is identified as a closed loop 32d and



9 EP 1 526 200 A1 10

therefore the eighth identification parameter P8 and the
base parameters PB associated in the second register
32 with this typology of trajectory are selected.

[0069] In connection with the last-mentioned situa-
tion, it is possible to carry out a further control to avoid
a trajectory drawn by the user in an imprecise manner
being interpreted in a wrong way. This control consists
in verifying that the above selected main point PP be
included between two auxiliary points PA, and that the
extension direction of the arcs to which these auxiliary
points PA belong be opposite to each other.

[0070] If on the contrary the directions of the two hor-
izontal arcs go in the same way, the trajectory is consid-
ered as a succession of hook movements 32a, and the
considered parameters will be the fifth identification pa-
rameter P5 together with the base parameters PB as-
sociated therewith in the second register 32.

[0071] Itis important to emphasise that preferably the
trajectory must be drawn by the user on the pattern de-
sign 20 following a progressive direction corresponding
to progression of the movement that the threading tube
11 really follows when the machine 1 is operated; in this
way the software is allowed to correctly recognise the
inserted movements.

[0072] It will be appreciated that the above described
recognition steps substantially perform the function of
distinguishing a weft movement with respect to another
(an open chain with respect to a double loop, for exam-
ple); auxiliary steps are also provided in which, once the
movement typology has been selected, it is recognised
whether such a movement (e.g. a simple loop) is orient-
ed to the right or to the left, by evaluating the direction
followed by the user in drawing the different arcs, typi-
cally the horizontal ones. Therefore, present in the
memory, in each of the two registers, are pairs of base
parameters in mirror image relationship capable of also
representing symmetrical variations of the fundamental
trajectories (Fig. 4).

[0073] Once the first weft movement that the user
wishes to insert in the product has been identified, it is
necessary to adapt, depending on the mutual positions
of needles 7, tube 11 and first application point, the base
parameters PB associated with such a movement to ob-
tain the final parameters PF to be transmitted to control-
ler 90.

[0074] The base parameters PB associated with each
weft movement in memory 30 are parameters of the rel-
ative type; i.e. these parameters represent the displace-
ments carried out by tube 11 starting from a predeter-
mined reference point.

[0075] The reference point will be then coincident ei-
ther with the position of tube 11 identified by the auxiliary
parameter (in the case of movements starting in the first
weft row), or with the last point of a previously inserted
movement; in other words, the reference point will be
coincident with the application point of the weft move-
ment.

[0076] Consequently, the relative displacements rep-
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resented by the weft movements, identify the displace-
ments that the threading tube 11 will have to carry out
starting from the application point selected by the user.
[0077] In Figs. 3a, 3b, the position of the reference
point is denoted at "A", the position of needle 7 which is
the closest to position "A" (selected to the right, by way
of example) is denoted at "B".

[0078] As can be seen, associated with each weft row
of each movement are two base parameters PB; as
above said, the "figure eight" and "bpos" bars can take
two different longitudinal positions to make the same
weft row. Each of the two base parameters PB associ-
ated with a weft row therefore identifies a position taken
by tube 11 for carrying out a predetermined weft move-
ment with particular reference to this first weft row.
[0079] If the simple-loop movement 31a (turned to the
right) identified by the first identification parameter P1
is taken by way of example, in order to make the first
row of such a movement (Fig. 6a), the threading tube
must carry out a displacement "A-B": i.e. the tube must
start from the reference position "A" and move to posi-
tion "B" so as to step over needle 7 that is at position "B".
[0080] In accordance with the preceding indication, in
the second weft row of this movement, the tube must go
back to the reference position "A" (parameters "A-A").
[0081] The indicated displacements for each of the
weft movements present in the first and second register
31, 32 of memory 30 are to be interpreted in exactly the
same manner.

[0082] Itis to be noted that all base parameters PB of
the fundamental displacements shown in Figs. 3a, 3b
only take two values: some parameters are equal to "A",
the others are equal to "B"; processing of these base
parameters PB substantially consists in a replacement
of same by final parameters PF determined depending
on the position of the threading tube 11, needles 7 and
point of movement application.

[0083] Once the first weft movement has been iden-
tified, through the first selection command 60 in accord-
ance with the above described modalities, it is selected
in memory 30 the identification parameter Pl associated
with such a movement; for example, if the selection
command relates to a loop turned to the right for a "figure
eight" bar, it is selected the first identification parameter
P1.

[0084] Then the first base parameters PB1 associat-
ed with the selected identification parameter Pl are se-
lected in memory 30; taking into account the case of a
right-hand loop for a "figure eight" bar, these first base
parameters PB1 are "A-B" for the first row and "A-A" for
the second row.

[0085] Through a third positioning signal 70, the user
indicates the position from which the first weft move-
ment is to be started; this third positioning signal 70 is
practically inserted when the user sets the icon to the
desired point of the pattern design 20 (in the case of
insertion from a library), or when the first movement is
drawn through a mouse or an optical pen (in the case
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of a manual insertion).

[0086] Therefore, in the insertion modalities through
pre-stored icons, the third positioning signal 70 is de-
fined by the user's action at the moment said user sets
the preestablished icon to the point where the weft
movement must take place; in the insertion modality
through a mouse or optical pen, the third positioning sig-
nal 70 on the contrary consists in identifying the point
where the trajectory being drawn is started by the user.
The third positioning signal 70 incorporates a first appli-
cation parameter exactly identifying the position at
which the first weft movement must be started.

[0087] Should the first weft movement start on the first
weft row 20a of the pattern design 20, the first applica-
tion point is automatically shifted to the starting position
of the threading tube indicated by said auxiliary param-
eter.

[0088] Inthe other cases, i.e. when other movements
have been inserted before said first weft movement, the
application point is shifted to the last point belonging to
the preceding movement.

[0089] Then a verification step is carried out, to verify
whether the first base parameters PB1 of the first move-
ment are all equal to each other or not (such as, for ex-
ample, in the case of the vertical arched movement 32b
associated with the sixth identification parameter P6).
[0090] If so, all first final parameters PF1 associated
with the first base parameters PB1 are set equal to said
auxiliary parameter, i.e. the parameter identifying the
position of tube 11 on the weft bar 10; since movement
of tube 11 is substantially parallel to columns 20b of the
pattern design 20, variations in a direction orthogonal to
such columns are not provided.

[0091] If not so, a further analysis is carried out.
[0092] Itis verified that the first base parameters PB1
show a first value and a second value; in other words,
it is verified that, among all the first base parameters
PB1, there are at least two having values different from
each other (e.g., "A" and "B").

[0093] Then a first group of first base parameters
PB1, all having the same first value (e.g. "A") is selected;
a second group of first base parameters PB1 is also se-
lected in which all parameters have the same second
value, different from said first value (e.g. "B").

[0094] Asdiagrammatically shown in Figs. 3a, 3b, val-
ue "A" is associated with the starting point of the trajec-
tory, whereas point "B" is associated with a side end of
the trajectory itself.

[0095] In order to determine the values to be given to
the first final parameters PF1 corresponding to said first
base parameters PB1, the following steps are carried
out.

[0096] The first application parameter is compared
with the main parameters representative of the positions
where needles 7 are on the pattern design; then a first
needle defined as the needle that is the closest to said
first application point is selected.

[0097] The position of this first needle is defined by a

10

15

20

25

30

35

40

45

50

55

first main parameter. Subsequently a first supplementa-
ry position, symmetrical to the auxiliary position with re-
spect to the first main position is identified; practically
the position symmetric to tube 11 with respect to the first
needle is identified.

[0098] This first supplementary position is defined by
a first supplementary parameter.

[0099] At this pointitis possible to determine the val-
ues of the first final parameters PF1 associated with said
first base parameters PB1.

[0100] The first final parameters PF1 corresponding
to the first base parameters PB1 belonging to the first
group are given the value defined by the auxiliary pa-
rameter; the first final parameters PF1 corresponding to
the first base parameters PB1 belonging to the second
group are given the value defined by the first supple-
mentary parameter.

[0101] Practically, to pass from the first base param-
eters PB1 to the first final parameters PF1, the auxiliary
parameter is substituted for "A" and the first supplemen-
tary parameter is substituted for "B".

[0102] For particular movements such as those ob-
tained from a repetition of a fundamental movement for
example, or from combination of a fundamental move-
ment with the symmetric movement thereof, the values
taken by the first base parameters PB1 can be three in
number: for example a value "C" is added to said "A"
and "B" and is associated with a side end of the opposite
trajectory with respect to the one associated with value
"B".

[0103] In this case, a third group of first base param-
eters PB1 is selected which have a third value which is
different from said first and second values.

[0104] Following a comparison between the first ap-
plication parameter and the main parameters, a second
needle is selected; the latter is the needle that is the
closest to tube 11 on the opposite side from the first nee-
dle.

[0105] The position of the second needle, defined as
the second main position, is identified by a second main
parameter.

[0106] Then a second supplementary position is iden-
tified which is symmetric to the auxiliary position with
respect to the second main position; this second main
position is identified by a second supplementary param-
eter.

[0107] Practically, the position symmetric to tube 11
with respect to the second needle is defined (the second
supplementary position).

[0108] The first final parameters PF1 associated with
the first base parameters PB1 of the third group are
therefore set equal to said second supplementary pa-
rameter.

[0109] Itis to be noted that determination of the first
and second supplementary positions is useful to identify
the so-called "theoretical" path followed by tube 11 to
carry out the first weft movement; this "theoretical" path
is the path physically described by motion of tube 11.
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[0110] The "theoretical" path is differentiated from the
"real" path that on the contrary describes the trajectory
defined by the weft yarn (19) following a movement in
relation to the first weft movement; the above mentioned
"theoretical" and "real" path can be non coincident,
since irrespective of the amount of the displacement of
tube 11, the weft yarn (19) practically remains fixed at
needles 7 and, in particular, at said first and second nee-
dles. For example, if it is considered a needle at position
"3" and a threading tube moving on either side of such
a needle until reaching position "5", in spite of the fact
that during movement of the tube the weft yarn (19)
reaches position "5" (theoretical path), the yarn itself is
not retained to such a position, but is fixed at the needle
which is at position "3" (real path) during the return
stroke of the tube.

[0111] Subsequently a correction step is provided to
carry out correction of the first final parameters PF1 cal-
culated as above described.

[0112] This correction step is carried out by verifying
the presence of a first additional needle between the first
needle and the first supplementary position (or, in a sim-
ilar manner, between the second needle and the second
supplementary position); the position of said first addi-
tional needle is identified by a first additional parameter.
[0113] The first final parameters PF1 associated with
the first base parameters PB1 of the second group (or
the third group) are set equal to said first additional pa-
rameter. Said correction step is required if between the
position of the first needle and the first supplementary
position (i.e. the position identified in order to determine
the "theoretical" path) there is the first additional needle,
that would prevent the tube from reaching said first sup-
plementary position; the tube stroke for such a weft-
movement portion is therefore limited by setting the first
final parameters PF1 associated with the first base pa-
rameters PB1 of the second group, equal to the first ad-
ditional parameter.

[0114] A quite similar evaluation is valid for the first
final parameters PF1 associated with the first base pa-
rameters PB1 of the third group, should the first addi-
tional needle be interposed between the second needle
and the second supplementary position.

[0115] The steps performed for insertion of a second
weft movement are hereinafter described.

[0116] First of all a second selection command 80 is
received, to identify the second weft movement; this
second selection command 80 can be inserted both by
employing said pre-stored library, and by moving a
mouse or optical pen for manual definition of the desired
trajectory.

[0117] Further a fourth positioning signal 81 is re-
ceived which incorporates a second application param-
eter representative of the second application point, i.e.
the point of the pattern design where the user wishes to
insert the second movement.

[0118] Once the typology of the second weft move-
ment has been identified, the identification parameter
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representative of this second movement is selected in
the memory; also selected are second base parameters
PB2 associated with the selected identification param-
eter.

[0119] Through steps quite similar to those described
above in connection with the first base parameters PB1,
processing of the second base parameters PB2 occurs,
based on the second application parameter, in order to
obtain corresponding second final parameters PF2 for
said controller 90.

[0120] The case first taken into account is that in
which all the second base parameters PB2 are equal to
each other; in this case all the second final parameters
PF2 are set equal to the last one of the first final param-
eters PF1. It is to say that the movement is vertically
continued (with a slightly arched trajectory) starting from
the last point of the first movement.

[0121] If on the contrary the second base parameters
PB2 are not all equal to each other, selection takes place
of a first group of second base parameters PB2, all hav-
ing a fourth value, and of a second group of second base
parameters PB2, all having a fifth value.

[0122] The fourth value is representative of the posi-
tion of the point at which the second movement is start-
ed, whereas the fifth value indicates a side end of the
trajectory described by the second movement.

[0123] Then the second application parameter is
compared with the main parameters, to identify a third
needle, which needle is the closest to the second appli-
cation point in the pattern design; the third needle occu-
pies a third main position identified by a third main pa-
rameter.

[0124] Subsequently a third supplementary position
identified by a third supplementary parameter is defined;
the third supplementary position is advantageously
symmetrical to the secondary position relative to the
third main position.

[0125] The second final parameters PF2 associated
with the second base parameters PB2 belonging to the
first group are set equal to the last one of said first final
parameters PF1; the second final parameters PF2 cor-
responding to the second base parameters PB2 belong-
ing to the second group are set equal to the third sup-
plementary parameter.

[0126] Should between the second base parameters
PB2 be also present a sixth value different from said
fourth and fifth values, a third group of second base pa-
rameters PB2 which have said sixth value is selected;
the latter is representative of the side end opposite to
the side end identified by said fifth value.

[0127] Then the second application parameter is
compared with the main parameters to select a fourth
needle; said needle is the closest to the second appli-
cation point on the opposite side from the third needle.
[0128] The fourth needle occupies a fourth main po-
sition identified by a fourth main parameter.

[0129] Subsequently afourth supplementary position,
symmetrical to the secondary position with respect to
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the fourth main position is identified; the fourth supple-
mentary position is defined by a fourth supplementary
parameter.

[0130] The second final parameters PF2 correspond-
ing to the second base parameters PB2 of the third
group are set equal to the fourth supplementary param-
eter calculated as above described.

[0131] The second final parameters PF2 too can be
the subject of a correction step taking into account the
presence of further needles between the third needle
and the third supplementary position, or between the
fourth needle and the fourth supplementary position.
[0132] In fact a verification is carried out which aims
at detecting the presence of a second additional needle
between the third needle and the third supplementary
position or between the fourth needle and the fourth sup-
plementary position.

[0133] Once the presence of this second additional
needle filling a position defined by a second additional
parameter has been verified, the second final parame-
ters PF2 associated with the second base parameters
PB2 of said second group (or said third group) are set
equal to said second additional parameter.

[0134] Once both the first and second final parame-
ters PF1, PF2 have been calculated, a final correction
step is carried out.

[0135] This final correction consists in comparing all
the calculated final parameters PF with each other, irre-
spective of whether they are associated with the first or
the second weft movement; then the smallest of all said
final parameters PF is found.

[0136] Depending on this smallest parameter, all the
other final parameters different from said smallest pa-
rameter are processed; in particular for reasons to be
clarified in the following, itis subtracted 1 from the small-
est parameter thereby obtaining a corresponding cor-
rection parameter.

[0137] The correction parameter is subtracted from all
the calculated final parameters PF (first and second final
parameters PF1, PF2).

[0138] When also this correction step has been car-
ried out, the updated final parameters PF can be incor-
porated into the output signal 100 and be transmitted to
controller 90 of the textile machine 1.

[0139] Data transfer to controller 90 can take place
through a telematic network, with a connection of the
telematic type between computer 91 putting into prac-
tice the method in accordance with the invention and
controller 90; alternatively the output signal 100 can be
directed to a portable storage medium that is transport-
ed to the controller by an operator.

[0140] Itis to be noted that the main parameters, aux-
iliary parameter, supplementary parameters, applica-
tion parameters and additional parameter are initially re-
ferred to the needle positions 21 defined on the needle
bar; in fact, as above said, the housing seats in which
needles 7 can be positioned are numbered (from the
right to the left, or from the left to the right, depending
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on the used conventions) in a progressive manner.
[0141] This numbering is therefore also used to ex-
press the above listed different parameters; for exam-
ple, an auxiliary parameter equal to 14 indicates that the
threading tube 11 is positioned on the weft bar 10 at the
needle position 14.

[0142] By the above described last correction step for
the final parameters PF, said final parameters PF are
then expressed taking the smallest of these final param-
eters PF as the reference, i.e. the parameter identifying
the extreme side position (to the right or to the left de-
pending on the used convention) that tube 11 must
reach in manufacturing the whole textile product to
which the above mentioned pattern design 20 refers.
[0143] Associated with this extreme position is
number 1 and all the other final parameters PF are cal-
culated again (more specifically, translated) in accord-
ance with a correction parameter defined by the differ-
ence between the smallest of the final parameters and
1, i.e. the difference between the starting value and the
final value associated with said extreme side position;
in any case the distance between two adjacent needle
positions is maintained as the measure unit.

[0144] As an alternative to the above, any system of
the relative type can be employed to temporary define
the final parameters PF; for example, the starting posi-
tion of tube 11 can be considered as the 0 (zero) posi-
tion, and all final parameters can take positive or nega-
tive values, depending on whether the position they
identify is on one side or on the opposite side with re-
spect to the tube position.

[0145] Atthe end, in any case, all values are translat-
ed so as to obtain positive values, starting from a value
equal to 1 defining the extreme side position (to the right
or to the left) taken as the reference.

[0146] It is to be noted that in the case of an open
"figure eight" movement obtained with a "figure eight"
bar, a further correction step of at least one of the base
parameters PB (or the corresponding final parameter
PF) previously defined is provided.

[0147] In fact, if by way of example the trajectory in
Fig. 6a is taken into account, associated with this trajec-
tory will be the parameters indicated to the side of each
row.

[0148] If subsequently the trajectory goes on as
shown in Fig. 6b, the second parameter of the third row
must be varied since it is exactly at this row that the tube
takes two different positions and does not remain at po-
sition "1" as initially stated.

[0149] Therefore, generally, when a trajectory of the
open "figure eight" type is recognised, an updating step
for the last final parameter PF associated with the last
weft row taken into account before recognising this
movement can be carried out.

[0150] The same reasoning is valid, more generally,
also for all movements carried out by the "bpos" bar and
the parameters associated therewith; these move-
ments, in fact, are not performed at the inside of each
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row 20a of the pattern design, but between one row and
the other, i.e. practically on either side of the line sepa-
rating each pair of adjacent weft rows.

[0151] Therefore, in this case too a correction step
concerning the last final parameter PF associated with
the first movement is provided depending on the typol-
ogy and position of the second weft movement inserted.
[0152] Itis important to point out that the base PB and
final PF parameters herein described are not sufficient
by themselves to control the machine 1 in order to obtain
the above mentioned aesthetic effects.

[0153] As above said, it is also necessary that a re-
taining device, called "piker/R" should be suitably acti-
vated for retaining the weft yarn 19 during movement of
the threading tube 11, in order to obtain the above men-
tioned effects such as double loop 31b, triple loop 31c,
open "figure eight" 31d; in Fig. 2, by way of example,
denoted at PR are the command parameters of the "pik-
er/R" device for making a double loop through a "figure
eight" bar, and denoted at 28 are the positions at which
this "piker/R" operates. However, adjustment of the
movement of said piker/R is carried out in a manner
known by itself that is not therefore described in detail.
[0154] In other words, in the method in accordance
with the invention the final parameters PF for the weft
bars are obtained which, combined with command pa-
rameters for the retaining device that are calculated and
inserted in known manner, allow accomplishment of the
desired textile product.

[0155] While reference has been hitherto explicitly
made exclusively to the textile machine 1 and the meth-
od of controlling the same, the invention further extends
to software programs, in particular programs for compu-
ter, stored on a suitable medium for putting the invention
into practice.

[0156] The program can be in the form of a source
code, object code, partly source code and partly object
code, as well as in the partly compiled formats, or in any
other form that can be employed for implementing the
method in accordance with the present invention.
[0157] For example, the medium may comprise stor-
age means such as a ROM memory (a CD-ROM, a sem-
iconductor ROM), a memory of the rewritable type (a
flash EPROM) or magnetic storage means (floppy disks
or hard disks, for example).

[0158] In addition, the medium may be a carrier set
for transmission such as an electric or optical signal that
can be transmitted through electric or optical cables or
radio signals.

[0159] When the program is incorporated in a signal
that can be directly transmitted through a cable or device
or equivalent means, the medium may consist of such
a cable, device or equivalent means.

[0160] Alternatively, the medium may be an integrat-
ed circuit in which the program is incorporated, this in-
tegrated circuit being arranged to carry out or employ
said method in accordance with the present invention.
[0161] The invention achieves important advantages.
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[0162] First of all, the control method in accordance
with the invention enables the command parameters for
"figure eight" and/or "bpos" bars to be automatically ob-
tained starting from a graphic representation in an elec-
tronic format of the fabric that is wished to be obtained,
without particular processing activity being required
from the user.

[0163] In other words, by simple insertion of an elec-
tronic representation of a pattern design showing the de-
sired weft typology, the values are determined that are
to be transmitted to the controller associated with the
textile machine for controlled movement of the "figure
eight" and/or bpos" bars.

[0164] It is therefore apparent that a method as the
described one and the relevant software implementa-
tion also enable operators that are not particularly ex-
perienced to correctly set the machine so as to obtain
the particular aesthetic effects made available by the
"figure eight" and "bpos" bars.

[0165] At all events, the method in accordance with
the invention enables operation of the textile machine
to be set in a very quick and at the same time precise
manner, since it is the computer that is tasked with the
more complicated computational part.

Claims

1. A control method for textile machines, in particu-
lar crocheting machines, characterized in that it
comprises the following steps:

- setting a textile machine (1) preferably a cro-
cheting machine, provided with:

at least one needle bar (6) bearing a plu-
rality of needles (7) ;

at least one carrier slide bar (10) bearing
at least one threading tube (11);

at least one electromechanical actuator
(99), active on said carrier slide bar (10) for
movement of the same;

a controller (90) connected with at least
said actuator (99) to regulate operation
thereof;

- storing a predetermined number of identifica-
tion parameters (PI) on a memory (30) associ-
ated with said machine (1), each of said param-
eters being representative of a corresponding
weft movement of said threading tube;

- associating, in said memory (30), each of said
identification parameters (PI) with a predeter-
mined number of base parameters (PB), set in
a predetermined order, each of said base pa-
rameters (PB) being representative of a posi-
tion taken by said tube (11) to perform said weft
movement;
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- arranging a pattern design (20) preferably in an
electronic format, defined by an orderly succes-
sion of rows (20a), each representative of a cor-
responding weft row of a textile product to be
made, and by an orderly succession of columns
(20b), each included between a pair of adjacent
needle positions (21) of said needle bar (6);

- receiving a first positioning signal (40), incorpo-
rating a predetermined number of main posi-
tioning parameters, each adapted to identify in
said pattern design (20), a respective main po-
sition representative of a corresponding needle
(7) of said needle bar (6);

- receiving a second positioning signal (50) in-
corporating at least one auxiliary positioning
parameter adapted to identify in said pattern
design (20), a respective auxiliary position rep-
resentative of a corresponding threading tube
(11) of said carrier slide bar (10);

- receiving a first selection command (60) to
identify a first weft movement of said tube (11);

- selecting in said memory (30), the identification
parameter (Pl) associated with said first weft
movement;

- selectingin said memory (30), first base param-
eters (PB1) associated with the selected iden-
tification parameter (PI) associated with the
first weft movement;

- receiving a third positioning signal (70) incor-
porating a first application parameter adapted
to identify in said pattern design, a first applica-
tion point representative of a position at which
said first weft movement is carried out;

- processing, depending on said first application
parameter, said first base parameters (PB1),
thereby obtaining corresponding first final pa-
rameters (PF1);

- generating an output signal (100) incorporating
at least said first final parameters (PF1) and de-
signed for said controller (90) for a controlled
movement of said weft bar (10) in accordance
with said first final parameters (PF1).

2. A method as claimed in claim 1, characterised
in that said step of processing said first base pa-
rameters (PB1) comprises:

- verifying that the first base parameters (PB1)
are all equal to each other;

- setting all the first final parameters (PF 1) equal
to said auxiliary parameter.

3. A method as claimed in claim 1, characterised
in that said step of processing said first base pa-
rameters (PB1) comprises:

- selecting a first group of first base parameters
(PB1) having a first value;
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- selecting a second group of first base parame-
ters (PB1) having a second value;

- comparing said first application parameter with
said main parameters;

- selecting a first needle depending on said com-
parison, said first needle being preferably the
closest needle to said first application point in
said pattern design, said first needle having a
position defined by a first main parameter;

- identifying a first supplementary position sym-
metric to said auxiliary position with respect to
said first main position, said first supplementary
position being defined by a first supplementary
parameter;

- setting the first final parameters (PF1) corre-
sponding to the first base parameters (PB1) of
said first group, equal to said auxiliary param-
eter;

- setting the first final parameters (PF1) corre-
sponding to the first base parameters (PB1) of
said second group, equal to said first supple-
mentary parameter.

4. A method as claimed in claim 1, characterised
in that it further comprises:

- selecting a third group of first base parameters
(PB1) having a third value;

- comparing said first application parameter with
said main parameters to select a second nee-
dle, the latter preferably being the closest nee-
dle to said threading tube on the opposite side
from said first needle, said second needle hav-
ing a second main position defined by a second
main parameter;

- identifying a second supplementary position
symmetric to said auxiliary position with respect
to said second main position, said second aux-
iliary position being defined by a second sup-
plementary parameter;

- setting the first final parameters (PF1) corre-
sponding to the first base parameters (PB1) of
said third group, equal to said second supple-
mentary parameter.

5. A method as claimed in claim 3 or 4, character-
ised in that it further comprises a first step of cor-
recting said first final parameters (PF 1), comprising:

- verifying the presence of a first additional nee-
dle between said first needle and supplemen-
tary position, the position of said first additional
needle being defined by a corresponding first
additional parameter;

- setting the first final parameters (PF1) corre-
sponding to the first base parameters (PB1) se-
lected through said second selection, equal to
said first additional parameter.
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6. A method as claimed in anyone of the preceding
claims, characterised in that it further comprises:

- receiving a second selection command (80) to
identify a second weft movement of said
threading tube (11);

- selecting in said memory (30), the identification
parameter (PI) associated with said second
weft movement;

- selecting in said memory (30), second base pa-
rameters (PB2) associated with the selected
identification parameter associated with said
second weft movement;

- receiving a fourth positioning signal (81) incor-
porating a second application parameter adapt-
ed to identify in said pattern design (20), a sec-
ond application point representative of a posi-
tion at which said second weft movement is car-
ried out;

- processing, depending on said second applica-
tion parameter, said second base parameters
(PB2) thereby obtaining corresponding second
final parameters (PF2);

- incorporating said second final parameters
(PF2) in said output signal (100) designed for
said controller (90) for a controlled movement
of said weft bar (10) in accordance with said
second final parameters (PF2).

7. A method as claimed in claim 6, characterized
in that said step of processing said second base
parameters (PB2) comprises:

- verifying that the second base parameters
(PB2) are all equal to each other;

- setting all the second final parameters (PF2)
equal to the last one of said first final parame-
ters (PF1), the last of said first final parameters
(PF1) identifying a secondary position defined
by the last position taken by the threading tube
(11) for performing said first weft movement.

8. A method as claimed in claim 6, characterised
in that said step of processing said second base
parameters comprises:

- selecting a first group of second base parame-
ters (PB2) having a fourth value;

- selecting a second group of second base pa-
rameters (PB2) having a fifth value;

- comparing said second application parameter
with said main parameters;

- selecting a third needle depending on said
comparison, said third needle preferably being
the closest needle to said second application
point in said pattern design, said third needle
having a third main position defined by a third
main parameter;
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- identifying a third supplementary position sym-
metric to said secondary position with respect
to said third main position, said third supple-
mentary position being defined by a third sup-
plementary parameter;

- setting the second final parameters (PF2) cor-
responding to the second base parameters
(PB2) of said first group, equal to the last of said
first parameters;

- setting the second final parameters (PF2) cor-
responding to the second base parameters
(PB2) of said second group, equal to said third
supplementary parameter.

9. A method as claimed in claim 8, characterised
in that it further comprises:

- selecting a third group of second base param-
eters (PB2) having a sixth value;

- comparing said second application parameter
with said main parameters to select a fourth
needle, the latter preferably being the closest
needle to said second application point on the
opposite side from said third needle, said fourth
needle having a position defined by a fourth
main parameter;

- identifying a fourth supplementary position
symmetric to said secondary position with re-
spect to said fourth main position, said fourth
supplementary position being defined by a
fourth supplementary parameter;

- setting the second final parameters (PF2) cor-
responding to the second base parameters
(PB2) of said third group, equal to said fourth
supplementary parameter.

10. A method as claimed in anyone of claims 6 to
9, characterised in that it further comprises a sec-
ond step of correcting said second final parameters
(PF2) comprising:

- verifying the presence of a second additional
needle between said third needle and third sup-
plementary position, the position of said second
additional needle being identified by a corre-
sponding second additional parameter;

- setting the second final parameters (PF2) cor-
responding to the second base parameters
(PB2) belonging to said second group, equal to
said second additional parameter.

11. A method as claimed in anyone of the preceding
claims, characterised in that it further comprises
a final correction step comprising:

- comparing said first and second final parame-
ters (PF2) with each other;
- selecting the smallest of said final parameters;
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- processing the final parameters different from
said smallest parameter depending on said
smallest parameter, and in particular:

subtracting 1 from said smallest parame-
ter, thereby obtaining a corresponding cor-
rection parameter;

subtracting said correction parameter from
the final parameters different from said
smallest parameter,

said final correction step preferably being per-
formed before said step of generating said output
signal.

12. A method as claimed in anyone of the preceding
claims, characterised in that said step of storing
said base parameters on said memory comprises a
step of associating a predetermined number of
pairs of base parameters with each identification
parameter (Pl), each pair being associated with a
corresponding weft row, the two base parameters
of each pair identifying two positions taken by said
threading tube (11) to perform said weft movement
at said weft row.

13. A method as claimed in claim 1, characterised
in that the step of storing said identification param-
eters (Pl) on said memory comprises a sub-step of
storing in a first register (31) of said memory (30),
preferably associated with a bar of the "figure eight"

type:

- afirst identification parameter (P1) represent-
ative of a simple-loop movement (31a), defined
by a trajectory consisting of an annular portion
and two connection portions extending exter-
nally of said annular portion;

- a second identification parameter (P2) repre-
sentative of a double-loop movement (31b), de-
fined by a trajectory consisting of a first annular
portion, a second annular portion internal to
said first annular portion and two connection
portions extending externally of the first annular
portion;

- athird identification parameter (P3) represent-
ative of a triple-loop movement (31c), defined
by a trajectory consisting of a first annular por-
tion, a second annular portion internal to said
first portion, a third portion internal to said sec-
ond portion, and two connection portions ex-
tending externally of the first annular portion;

- a fourth identification parameter (P4) repre-
sentative of an open-chain movement (31d),
defined by a trajectory consisting of a first and
a second vertical arched portions and a trans-
verse connection portion, joining a lower end of
the first portion to an upper end of the second
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portion.

14. A method as claimed in claim 1 or 13, charac-
terised in that the step of storing said identification
parameters (PI) on said memory (30) further com-
prises a sub-step of storing in a second register (32)
of said memory (30), preferably associated with a
bar of the "bpos" type:

- afifth identification parameter (P5) represent-
ative of a hook movement (32a) defined by a
trajectory consisting of a first portion parallel to
the columns of the pattern design and an
arched portion adjacent to said first portion and
transverse to said columns;

- asixth identification parameter (P6) represent-
ative of a vertical arched movement (32b) de-
fined by a trajectory consisting of an arched
portion substantially transverse to the rows of
said pattern design;

- a seventh identification parameter (P7) repre-
sentative of an oblique movement (32c) defined
by a trajectory consisting of a first portion trans-
verse to the rows and columns of said pattern
design, and an arched portion having a side
end in contact with an upper end of said first
portion;

- an eighth identification parameter (P8) repre-
sentative of a simple-loop movement (32d) de-
fined by a trajectory consisting of an annular
portion and two connection portions extending
externally of said annular portion.

15. Amethod as claimed in anyone of the preceding
claims, characterised in that said step of receiving
said first selection command (60) comprises:

- detecting a movement of a data adding device,
said movement defining a corresponding tra-
jectory in said pattern design, said trajectory
being defined by an orderly succession of
points (P);

- associating with each point (P) of said trajecto-
ry, a first coordinate (x) measured along an axis
parallel to the rows (20a) of said pattern design
(20), and a second coordinate (y) measured
along an axis parallel to the columns (20b) of
said pattern design (20), to identify a position
of said point (P) on said pattern design (20);

- comparing the coordinates (x, y) of the points
(P) of said trajectory with each other, to recog-
nise a pre-established weft movement in said
trajectory and select the identification parame-
ter (PI) associated with said pre-established
weft movement;

- selecting in said memory (20), the base param-
eters associated with the selected identification
parameter.
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16. A method as claimed in claim 15, characterised
in that said comparing step comprises:

- verifying that said threading tube (11) is on a
"figure eight" bar;

- selecting one or more main points (PP) from the
points (P) of said trajectory, said main points
(PP) having a first coordinate (x) greater than
the first coordinate (x) of the points adjacent
thereto, or smaller of the first coordinate (x) of
the points adjacent thereto, each of said main
points (PP) belonging to a corresponding tra-
jectory arc;

- verifying the extension direction of each arc
containing one of said main points (PP);

- if at least one of said arcs has an opposite di-
rection with respect to the progression direction
of the rows (20a) of said pattern design (20),
selecting said fourth identification parameter
(P4).

17. Amethod as claimed in claim 15, characterised
in that it further comprises:

- verifying that the extension direction of each of
said corresponding arcs is the same as the pro-
gression direction of the rows (20a) of said pat-
tern design (20);

- evaluating a height in each arc;

- ifthe height of said arc is substantially the same
as the height of one of said rows (20a) of said
pattern design (20), selecting said first identifi-
cation parameter (P1);

- ifthe height of said arc is substantially the same
as the height of two rows (20a) of said pattern
design (20), selecting said second identifica-
tion parameter (P2);

- ifthe height of said arc is substantially the same
as the height of three rows (20a) of said pattern
design (20), selecting said third identification
parameter (P3).

18. A method as claimed in claim 15, characterised
in that it further comprises:

- verifying that said threading tube (11) is on a
"bpos" bar;

- selecting at least one main point (PP) from the
points (P) of said trajectory, said at least one
main point having a first coordinate (x) greater
than the first coordinate (x) of the points (P) ad-
jacent thereto, or smaller than the first coordi-
nate (x) of the points (P) adjacent thereto, said
main point (PP) belonging to a corresponding
trajectory arc.

19. Amethod as claimed in claim 18, characterised
in that it further comprises:
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- verifying that the extension direction of said arc
is opposite to the progression direction of the
rows (20a) of said pattern design (20);

- selecting said eighth identification parameter.

20. Amethod as claimed in claim 19, characterised
in that it further comprises:

- selecting at least one first and one second aux-
iliary points (PA) in said trajectory, each of said
points having its second coordinate (y) greater
than the second coordinate (y) of the points (P)
adjacent thereto, or smaller than the second co-
ordinate (y) of the points (P) adjacent thereto;

- verifying that said main point (PP) is included
between said first and second auxiliary points
(PA), said first auxiliary point (PA) belonging to
an arc having a pre-established extension di-
rection with respect to the progression direction
of said columns (20b), said second auxiliary
point (PA) belonging to an arc having an exten-
sion direction opposite to said pre-established
extension direction.

21. Amethod as claimed in claim 18, characterised
in that it further comprises:

- verifying that the extension direction of said arc
is the same as the progression direction of the
rows (20a) in said pattern design (20);

- selecting at least one auxiliary point (PA) hav-
ing the second coordinate (y) greater than the
second coordinate (y) of the points (P) adjacent
thereto, or smaller than the second coordinate
(y) of the points (P) adjacent thereto.

22. Amethod as claimedin claim 21, characterised
in that it further comprises:

- verifying that said main point (PP) is in the same
column (20b) as that of the application point;

- selecting said fifth identification parameter
(P5) .

23. Amethod as claimedin claim 21, characterised
in that it further comprises:

- verifying that said main point (PP) is in a column
(20b) different from that of said application point
and, preferably, in a column (20b) adjacent to
the column (20b) in which said application point
is;

- selecting said seventh identification parameter
(P7).

24. A method as claimed in claim 18, characterised
in that it further comprises:
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- verifying a substantial absence, in said trajec-
tory, of auxiliary points (PA) having the second
coordinate (y) greater than the second coordi-
nate (y) of the points (P) adjacent thereto, or
smaller than the second coordinate (y) of the &
points (P) adjacent thereto;

- selecting said sixth identification parameter
(P6).

25. Amethod as claimedin claim 15, characterised 70
in that it further comprises:

- verifying that said threading tube (11) is mount-
ed on a "bpos" bar;

- verifying an absence, in said trajectory, of main 75
points (PP) having the first coordinate (x) great-
er than the first coordinate (x) of the points (P)
adjacent thereto, or smaller than the first coor-
dinate (x) of the points (P) adjacent thereto;

- selecting at least one auxiliary point (PA) hav- 20
ing the second coordinate (y) greater than the
second coordinate (y) of the points (P) adjacent
thereto, or smaller than the second coordinate
(y) of the points (P) adjacent thereto;

- selecting said fifth identification parameter 25
(P5).

27. A computer program comprising program in-
structions to make a computer execute the method
as claimed in anyone of the preceding claims. 30
28. A computer program as claimed in claim 27, in-
corporated in a portable storage medium and/or
stored on a computer memory, and/or stored on a

memory of the ROM type, and/or incorporated ina 35
electromagnetic carrier signal.
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