
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
03

6 
86

7
A

1
*EP001036867A1*
(11) EP 1 036 867 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
20.09.2000 Bulletin 2000/38

(21) Application number: 99830646.8

(22) Date of filing: 13.10.1999

(51) Int Cl.7: D02H 3/00

(84) Designated Contracting States:
AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU
MC NL PT SE
Designated Extension States:
AL LT LV MK RO SI

(30) Priority: 23.02.1999 IT FI990034

(71) Applicant: Age s.n.c. di Vieri A. & C.
59100 Prato, Loc. Le Fontanelle (IT)

(72) Inventor: Vieri, Roberto
Loc. Fontanelle, 59100 Prato (IT)

(74) Representative: Martini, Lazzaro
Studio Brevetti Ing. Dr. Lazzaro Martini s.r.l.
Via dei Rustici 5
50122 Firenze (IT)

(54) Apparatus for assisting the return of threads into respective presentation channels within
warpers which carry out thread-by-thread warping

(57) Apparatus for assisting the return of threads in-
to respective dwell and presentation channels within
warpers carrying out thread-by-thread warping and pro-
vided with a thread-holding hook (2) intended for picking
up and winding individual threads onto a support offered
by the warper according to a sequence corresponding
to the selected warping program, comprising a plurality
of flat elements (1) cascade-like disposed unidirection-
ally in the direction (D) of transit of the threads each time

engaged by the thread-holder (2) within an area (H) be-
tween the warper and a reel for the support of the
threads, each of said elements (1) exhibiting a portion
(11) which engages the corresponding thread being in
a dwell and presentation attitude and movable between
a position in which said portion (11) engages the corre-
sponding thread and a position in which the thread is
disengageable from said portion (11) by means of the
thread-holding hook (2) which transits within said area
(H).
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Description

[0001] The present invention refers to an apparatus
for assisting the return of threads into respective pres-
entation channels within warpers which carry out
thread-by-thread warping.
[0002] It is known to those skilled in the art that the
so-called thread-by-thread warping is carried out by
means of drun warpers and by vertical or Hergeth warp-
ers. The former comprise a cylindrical drum on which
the threads are made to wind up in a number and a se-
quence preset by the selected warping pattern, the
threads being wound up one-by-one on said drum with
the aid of a thread-holding rod rotating about its longi-
tudinal axis and carrying at its free end a hook which
engages, one at a time, the threads being wound up.
Mounted on the periphery of the drum is a series of ring-
closed belts, the latter developing parallel to the axis of
rotation of the thread-holding rod and having the threads
being laid thereon. By moving said belts there is ob-
tained a progressive moving away of the turns of thread
wound up onto the drum from the point of their deposi-
tion, that is, a progressive moving away of the turns from
the front of the drum, that is, the side of the drum facing
the creel which supports the reels of threads. Provided
in correspondence of the lower part of the drum front,
that is, downstream of the creel, are threads-presenta-
tion or dwell channels in correspondence of each of
which there are mounted members intended for pre-
senting the respective threads, when required by the
warping program, to the hook of the rotating thread-
holding rod, the presentation of the threads being made
after the release of said hook since, as set forth above,
this type of warping provides for treating one thread at
a time. The said presentation channels are also those
into which the threads move back when coming from the
thread-holding rod. In order to eject the threads from this
rod, provision may be made for one or more ejectors,
each being mounted in a corresponding channel as de-
scribed in EP 832998. To guide the re-entry of the
threads removed from the hook of the thread-holding
rod, a cam is provided, so-called "sabre cam", which ex-
tends over the whole area of the channels for the dwell,
presentation and return of the threads, so as to guide
the re-entry of same threads by its lower edge. The up-
per edge of the sabre cam acts as a thread-guide body
for the threads carried by the rotating rod and passing
in correspondence of said area.
[0003] In the Hergeth-type warpers, the deposition
support of the turns of threads forming the warper has
a substantial vertical, instead of cylindrical, develop-
ment, and the thread-guiding hook is solid to a belt
wound over two opposite pulleys of said support. The
above described procedure for dwell, presentation,
winding and re-entry of the threads is carried out also
for this type of warpers.
[0004] One of the major problems in this technique re-
lates to the simplification and speeding up of the proce-

dure for the return of the threads into the respective
presentation channels after they have been released
from the hook of the thread-holding rod. In fact, owing
to the inertia, each thread tends, after being ejected from
the hook of the thread-holding rod, to move beyond the
region of said channels and to form a loop whose recov-
ery takes a time which is longer the greater is the devel-
opment of the loop.
[0005] To this end, the re-entry of threads is usually
made faster by using a series of heavy discs which the
same threads are made to go through. But the weight
of these discs, that is, the tension in the threads under
work, cannot exceed that value that would cause the
same threads to break during the formation of the warp.
[0006] The main object of the present invention is to
provide an apparatus able to optimize the procedure for
the return of the threads into the respective dwell and
presentation channels.
[0007] This result has been achieved, according to
the invention, by providing an apparatus having the fea-
tures indicated in the characterizing part of claim 1. Fur-
ther characteristics being set forth in the dependent
claims.
[0008] Thanks to the present invention, the return of
the threads into the corresponding presentation chan-
nels results faster, more reliable and, above all, capable
of being carried out without having to necessarily inter-
cept the threads being wound on the drum of the warper,
in order to disengage them from the hook of the thread-
holding rod, which brings about the further advantage
of maintaining the structural integrity of the same
threads also when the angular speed of the thread-hold-
ing rod, that is, the speed of deposition of the threads
onto the relevant support of the warper, is very high. A
further advantage of the present apparatus lies in its
simple construction and operation as well as in its rela-
tively moderate cost.
[0009] Moreover, the present apparatus is applicable
both to Hegeth and drum-type warpers and does not re-
quire the use of too heavy discs for stretching the
threads.
[0010] These and other advantages and characteris-
tics of the invention will be best understood by anyone
skilled in the art from a reading of the following descrip-
tion in conjunction with the attached drawings given as
a practical exemplification of the invention, but not to be
considered in a limitative sense, wherein:

- Figs. 1A-1C show respectively a side view, a plan
view and a cross-sectional view of the apparatus
according to the invention under rest condition, that
is, with all the sections of the thread-guide cam be-
ing lowered;

- Figs. 2A-2C show a side view, a plan view and a
cross-sectional view of the apparatus in question as
it presents a thread to the hook of the thread-holding
rod of a drum-type warper;

- Figs. 3A-3C show the apparatus in question, as
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viewed as above, under a condition in which a chan-
nel is predisposed for the re-entry of the respective
thread;

- Figs. 4A-4C show, in the same views as above, the
apparatus according to the invention, upon the re-
entry of a thread;

- Fig. 5 shows schematically the operation of a
thread-holding hook with a disengagement mecha-
nism associated thereto;

- Fig. 6 is a further schematic representation of the
actuation of the thread-holding hook with thread-
disengaging mechanism.

[0011] The description that follows refers to the case
of a drum warper with thread-holding hook rotating
about the longitudinal axis of the drum. However, the
same description holds true also for vertical warpers of
Hergeth type in which the thread-holding hook, although
operated in a different way, carries out the same function
of removal and winding of threads which are each time
presented.
[0012] Reduced to its basic structure, and reference
being made to the figures of the attached drawings, an
apparatus according to the invention comprises a plu-
rality of substantially plate-shaped elements 1, in a
number equal to that of the channels of the warper which
the apparatus is intended for, which elements are cas-
cade-like disposed unidirectionally in correspondence
of an area H, the area for the dwell, presentation and
re-entry of the threads, in which a thread-holding hook
(2) is made to transit for depositing, onto the warper
drum (not shown), the threads each time presented to
said channels, the latter being delimited by the same
elements 1. Each element 1 has an upper edge 10 which
acts, in cooperation with the corresponding edge of the
other elements 1, as a guide for the threads each time
carried by the hook 2 transiting through said area H.
Moreover, each of said elements 1 has a recess 11,
whose function is to be described later, and a base por-
tion 12 hinged to a fixed support 13 to allow the rotation
thereof about the axis of the hinge 14, under control of
a corresponding electric or pneumatic actuator 15. Said
axis of the hinge 14 is orthogonal to the plane of devel-
opment of the element 1, so that the rotation of the latter
takes place in this same plane. The present apparatus
is disposed between the warper front and the creel of
the reels which feed the threads A,B,C to be treated,
and is provided in place of the sabre cam commonly
used for guiding the threads upon their moving back into
the respective channels. The said channels are delim-
ited laterally by a series of plates 3 parallel to, and
spaced apart from each other and orthogonally oriented
to the direction D in which the threads come in, frontally
(that is, on the side facing the warper) by a rod 4 acting
as a limiter for the angle with which the threads are pre-
sented (see Fig. 2C), and at the bottom (that is, on the
side facing the creel) by a rod 5 which causes the in-
coming threads to remain at a level lower than the upper

end of elements 1 which are in lifted condition (see Fig.
4C). Provided in correspondence of each channel is a
thread-presentation member 6, of conventional type,
whith a hook 6 the lower part of which engages the cor-
responding thread in order to keep it, under dwell con-
dition, at a level below that of transit of the thread-hold-
ing hook 2 (as shown in Fig. 1C) and, under presentation
condition, at a higher level, that is, a level allowing the
interception thereof by the hook 2 (as shown in Fig. 2C).
To this end, each thread-presenter 6 is rotatively mount-
ed about a corresponding horizontal axis under control
of a respective actuator (not shown) in order to be low-
ered and raised each time according to the preset pro-
gram for the presentation and re-entry of the threads.
[0013] Advantageously, said elements 1 are equal to
each other and so oriented as to form an angle of pre-
determined value to the direction D of transit of the
threads in correspondence of said area H.
[0014] The operation of the present apparatus is as
follows.
Under rest condition, upon the winding of any of the
threads, and when the thread-holding hook 2 has to per-
form, as necessary, one or more idle revolutions, all the
elements 1 are lowered as illustrated in Figs. 1A-1C. In
this configuration, if a thread is being wound over the
warper drum, the upper edges 10 of elements 1 define,
in cooperation with each other, a guide for the thread
being wound and passing through the area H. Upon the
presentation of one thread, as illustrated in Figs. 2A-2C
in relation to the channel of thread B, the corresponding
element 1 is raised before the arrival of the thread-hold-
ing hook 2. Under this condition, the respective thread
(the thread B in this example), normally kept by the el-
ement 1 in correspondence of the recess 11, is inter-
cepted by the hook 2 and taken over by the latter, upon
a lift of the corresponding thread-presenter 6, in order
to form the programmed turns of warp over the warper
drum. Afterwards, the said element 1 is lowered and the
apparatus takes up the configuration shown in Figs. 1A-
1C. Upon the predisposition of the channel for the re-
entry of the respective thread, as illustrated in Figs. 3A-
3C, the corresponding element is lifted, as it is the re-
spective thread-presenter 6. Upon the re-entry of the
thread, as illustrated in Figs. 4A-4C, the latter is disen-
gaged from the thread-holder 2 just downstream of the
element 1 located as above mentioned, so that, owing
to the tension exerted by the stretcher discs, the thread
in question move towards and up to the recess 11 of the
lifted element 1. During this movement, the thread re-
sults guided by the edge 100 of the element 1 which
connects the upper edge 10 with the recess 11. Fig. 4C
shows the thread B still engaged by the thread-holder 2
(represented by a solid line) and the same thread B upon
its re-entry, as it is guided by said edge 100 of element
1 (represented by a dashed line).
[0015] As far as the disengagement of the thread from
the thread-holding hook 2 is concerned, use can be
made either of a thread-holder, whose orientation may
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be varied as illustrated in the Italian Patent Application
FI/96/A/279, or of an apparatus like the one illustrated
in Fig. 5, in which a rod 7 is associated to the body of
the thread-holder, said rod being pivotally mounted
about an axis 70 orthogonal to the rod 20 of the thread-
holding hook 2 and being associated to a return spring
8 in order to maintain the free end thereof on the side of
the hook 2 opposite to the free end of the latter, except
on the occasion of the disengagement of the thread
which, in this figure, is indicated with B for sake of uni-
formity over the figures of the other drawings and, for
the same reason, is represented by a dashed line in its
condition of disengagement from the hook 2. The dis-
engagement of the thread from the hook 2 is obtained,
with this type of apparatus, by merely rotating the rod 7
about its axis 70, under control of an actuator 9 which
is intended to act on an appendix 700 of rod 7, provided
opposite to the free end of same rod, with respect to axis
70. The actuator 9 may be electric or electromagnetic
type and mounted directly on board of the rod 20 to be
operated direct by the electronic unit which controls the
execution of the warping program. For example, it may
consists of an electromagnet fixed to the rod 20 and in-
tended to attract the appendix 700 of the rod 7 by mag-
netic effect when a corresponding electric pulse is gen-
erated in order to disengage the thread. For clarity of
representation, the actuator in Fig. 9 is depicted as a
member external to the rod 20. It should be noted that,
owing to the typical lability of the connection between
the hook 2 and the thread each time emgaged, a rotation
of very modest angular amplitude is sufficient for the rod
7 to disengage the thread from the hook 2. This brings
about a sufficiently fast action without any excess of
stress in the thread to be disengaged.
[0016] With reference to the embodiment exemplarily
illustrated in Fig. 6, the thread-holding hook 2 exhibits a
straight appendix 200 supported, for freely rotating
about its own longitudinal axis, by an arm 201 associat-
ed to a driving member which drives the hook 2 into ro-
tation about the axis Q of the warper upon the formation
of the warp. Fixed on the free end of said appendix 200
is a cam 202 operable by any of a plurality of actuators
203 disposed according to an arc of predetermined ex-
tension. The profile of the cam 202 is such that when
any of the actuators 203 is extracted (with respect to the
plane of the drawing of Fig. 6), that is, in active position,
the contact between the cam and the relevant actuator
determines the rotation of the cam, that is, of the appen-
dix 200 and of the hook 2 therewith. In this way, there is
obtained the disengagement of the thread from the hook
2 in correspondence of the desired position, according
to the selected warping program. The actuators 203 re-
sult activated according to a sequence preset in relation
to the warping program. As illustrated in Fig. 6, said ac-
tuators 203 may be disposed somewhat close to the axis
of rotation of the arm 201, so as to have a reduced im-
pact when the actuators 203 intercept the cam 202.
[0017] In order to keep the thread loop disengaged

from the thread-holding hook 2, each of said elements
1 may be associated to a body (not shown in the figures
of the attached drawings), located downstream of the
incoming threads in the direction D and able to be lifted
upon the release of the threads in order to intercept the
most forward portion thereof (which, by inertia, tends to
go past the release point, that is, the point in which the
threads are disengaged from the hook 2) and thus
speeding up the re-entry thereof.
[0018] The present apparatus makes it possible to
overcome the typical drawbacks of the traditional warp-
ers in which the return of the threads into the respective
channels takes a time, depending on the recovery of the
loop formed upon the expulsion of the thread-holder
form the hook, which results somewhat long with re-
spect to the current production requirements. The
present apparatus is intended for being assemblied in
lieu of the saber thread-guiding cams currently used for
guiding the threads back into the respective channels,
and is applicable to the current warpers with no diffculty.
Moreover, as it is evident from the description and the
drawings, this apparatus is of simple construction and,
thus, of relatively moderate cost.

Claims

1. Apparatus for assisting the return of threads into re-
spective dwell and presentation channels within
warpers carrying out thread-by-thread warping and
provided with a thread-holding hook (2) intended for
picking up and winding individual threads onto a
support offered by the warper according to a se-
quence corresponding to the selected warping pro-
gram, characterized in that it comprises a plurality
of flat elements (1) cascade-like disposed unidirec-
tionally in the direction (D) of transit of the threads
each time engaged by the thread-holder (2) within
an area (H) between the warper and a reel for the
support of the threads, each of said elements (1)
exhibiting a portion (11) which engages the corre-
sponding thread being in a dwell and presentation
attitude and movable between a position in which
said portion (11) engages the corresponding thread
and a position in which the thread is disengageable
from said portion (11) by means of the thread-hold-
ing hook (2) which transits within said area (H).

2. Apparatus according to claim 1, characterized in
that said portion (11) of said elements (1) has a re-
cess formed in the body of the latter.

3. Apparatus according to claim 1, characterized in
that each of said elements (1) is mounted for rotat-
ing about an axis (14) othogonal to its plane of de-
velopment, under control of an actuator acting on
the relevant base portion (12).
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4. Apparatus according to claim 1, characterized in
that its front side and its rear side are delimited by
corresponding rods (4, 5) developing parallel to said
direction (D).

5. Apparatus according to claim 1, characterized in
that to each of said elements (1) a body is associ-
ated which is located downstream of the incoming
threads in the direction D and is able to be lifted up-
on the release of the threads in order to intercept
the most forward portion thereof and thus speeding
up the re-entry thereof.

6. Apparatus according to claim 1, characterized in
that said elements (1) are oriented with respect to
the direction (D) of the transiting threads being
wound up, so as to form an angle of predetermined
amplitude therewith.

7. Apparatus according to claim 1, characterized in
that said thread-holder (2) is of a type of variable
orientation.

8. Apparatus according to claim 1, characterized in
that the rod (20) of said thread-holder (2) carries a
thread-disengaging device which is operable under
control.
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