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Description

[0001] Field of the invention

[0002] The present invention relates to improvements
to weaving looms equipped with a plurality of driving mo-
tors.

[0003] Background of the invention

[0004] Asknown, in the field of weaving looms the driv-
ing devices (typically the main electric motor of the loom
and the motor of the dobby) are subject to heavy working
conditions, both in terms of the total power output, and
of the variation frequency thereof.

[0005] The cyclical operation of the loom causes a fluc-
tuating power absorption which, in certain conditions, can
alsobear anegative sign. In other words, the power trans-
ferred from the motor to a weaving member varies cycli-
cally, bearing a positive sign when the member acceler-
ates (kinetic energy increases due to the power output
of the motor), and a negative sign when the weaving
member decelerates. In the latter condition the kinetic
energy lost by the weaving member is transferred back
to the motor.

[0006] Depending on the operating conditions, it can
hence occur that the mechanism linked to the motor gen-
erates a braking or negative torque which is itself equiv-
alent to a generator.

[0007] In order to cope effectively with this power fluc-
tuation, inthe past various devices have been suggested.
[0008] A first solution consists in the provision of an
adequate capacitance (in terms of capacitors) in the mo-
tor feeder section. In such case the power being returned
by the consuming appliance is accumulated in the ca-
pacitors, causing a voltage increase according to the
well-known formula E=1/2CV2. The accumulated energy
is then recovered (by discharging the capacitors) when
the system resumes functioning as a motor.

[0009] This solution, however, has limitations in the
capacitance that can be employed. Since the capaci-
tance should be the larger, the higher the inertial energy
of the system to be recovered is, in certain applications
the costs and the bulk of the system become unaccept-
able.

[0010] Inthese cases an alternative outlet for the en-
ergy in excess returned to the motor must be found.
[0011] A second solution, which can therefore be em-
ployed in association with the one just described, con-
sists in the provision of a so-called "braking resistance”,
i.e. a resistance circuit which is able to dissipate electric
energy into heat and to intervene as soon as the capac-
itors reach a saturation threshold. Since the phenomenon
is by its nature irreversible, it is of course inefficient.
[0012] A third, rather costly, solution provides the use
of a special feeder section, which is able to transform the
energy accumulated in capacitor power into regenerated
power, which is made available to the supply mains (so-
called "regenerative feeders"). This system, however,
despite allowing satisfactory energy recovery, is little
used due to its cost and susceptibility to faults.
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[0013] Therefore, a fully satisfying "regenerative" sys-
tem of the returned power does not exist yet.

[0014] Itis further to be noted that the average power
consumed by a certain load with a time-fluctuating power
absorption sign is quite low if compared with the nominal
power input necessary instead to cope with peak power
absorption (in terms of absolute value). It is hence nec-
essary to employ a larger-than-required rated power
(with the resulting cost drawbacks), compared to that
which could be used if it was possible to recover effec-
tively the power released by the system in negative work-
ing conditions.

[0015] Inweaving looms these drawbacks are severe,
since very specific operating conditions exist, compared
to other technical fields. In particular:

[0016] operation of all members is, by its nature, cycli-
cal;
[0017] within each operating cycle the points of maxi-

mum and minimum acceleration (and consequently of
power input/output) of the various members do not coin-
cide;

[0018] the operating frequency is high (up to 800-1000
strokes per minute);

[0019] the shifting masses are remarkable;

[0020] power consumption is an important variable,
since each mill comprises up to several dozens weaving
looms;

[0021] itis often convenient to control electric motors
by varying their speed within a cycle or a series of cycles.
[0022] In actual fact, on average these specific condi-
tions have never become evident in all their dramatic
effects, when the weaving loom was substantially of a
mechanical design. In other words, the problem has not
been perceived as dramatic as long as the loom config-
uration consisted of a single main motor drive to which
a plurality of shafts and mechanical members were con-
nected, which were reciprocally suitably linked, in order
to control the different weaving members: in this way, in
fact, the power input/output during the operating cycle
by each weaving member was altogether mediated and
redistributed by the rigidity and by the inertia effects of
the mechanisms involved (shafts, flywheels, oscillating
masses, etc.).

[0023] However, with the progress of electronics,
which reached extremely high levels of reliability and in-
expensiveness, the mechanical approach has gradually
been surpassed. Proof of it is the fact that more and more
independent driving systems (electric motors), which are
reciprocally linked simply by electric axes coordinated
and managed by a control unit, are employed and in-
stalled in looms.

[0024] Thus the mechanical system, which traditional-
ly mediated the power absorbed/yielded, has disap-
peared, to the advantage of the control flexibility of elec-
tric axes which, however, by their nature, have no rigidity
nor inertia capability.

[0025] The inexpensiveness and flexibility of applying
a series of independent drives on the loom is yielding
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very encouraging results, even though the problems of
energy efficiency and peak power ratings - as described
above with reference to a single motor - in certain cases
grow out of proportion, becoming so dramatic as to dis-
courage the use of further electric controls.

[0026] DE-A-10061717 discloses an arrangment in a
weaving loom so as to compensate fluctuations of the
rpm of the drive of the weaving and shedding machine.
Itis further disclosed to connect with each other the drive
circuits of the weaving and shedding machines to obtain
a transfer of electric energy.

[0027] Itisanobject ofthe presentinventionto address
these problems by providing aweaving loom with multiple
motors equipped with an electrical arrangement which
partially compensates the power input and output be-
tween the various weaving members, lowering the re-
quirements of the power supply for the loom and increas-
ing energy efficiency, so as to benefit all-round from the
lower costs of buying and running the loom.

[0028] Such an object is achieved through a power
feeding arrangement of a multiple-motor weaving loom,
as described in its characterising features in the attached
main claim.

[0029] Other inventive aspects of the loom are de-
scribed in the dependent claims.

[0030] Brief description of the drawings

[0031] Further features and advantages of the ar-
rangement according to the invention will become appar-
ent from the following detailed description of a preferred
embodiment of the same, given by way of example and
taken in conjunction with the accompanying drawings,
wherein:

[0032] fig. 1is a diagrammatic view showing a power
feeding arrangement according to the known art;
[0033] fig. 2 is a diagrammatic view showing a power
feeding arrangement according to the invention; and
[0034] fig. 3 is a diagram showing the torque curves
against time of the different members of a gripper weav-
ing loom.

[0035] Detailed description of the preferred embodi-
ment
[0036] A generic weaving loom comprises a plurality

of motors, to simultaneously and independently control
multiple consuming appliances, i.e. different weaving
members.

[0037] According to an example embodiment, the
weaving loom is equipped with at least a double motor,
i.e. a first motor for the main weaving members (for ex-
ample the sley for the air jet loom; sley and grippers for
the gripper loom), and a second motor for the weaving
machine, both mounted for example with a direct drive.
Preferably, the first motor is designed to "track" (position-
wise or speedwise) the second one, which should nor-
mally be more powerful.

[0038] According tothe known art so far employed, the
power feeding arrangement of this loom provided, as
shown in fig. 1, a drive for each motor, each consisting
of two cascade-connected main blocks, the former called
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feeder (or feeding bus) and the latter converter. The feed-
er generally consists of a rectifier - used to convert the
alternating voltage coming from the supply mains into a
pulsating rectified voltage - and of capacitors, which allow
to store energy both to level out the voltage to the con-
verter, and to recover part of the energy in the singular
working conditions described above. The converter, in-
stead, acts onto the rectified voltage, through suitable
electronic circuits and power switches, so as to control
the driving motor in the desired way (speed, torque, etc.).
[0039] According to the invention, the drives of the var-
ious driving motors share a common single feeding bus
section. In such case the single feeding bus is more pow-
erful than the one employed according to the known art
for each single motor, but - advantageously - its power
is smaller than the sum of the bus power values theoret-
ically necessary for the individual consuming appliances.
[0040] As a matter of fact, thanks to this arrangement,
the power absorbed by and returned from the various
consuming appliances can be redistributed within the sin-
gle shared feeding bus, obtaining an overall higher en-
ergy efficiency of the loom.

[0041] Through the single feeding bus it is possible to
transfer the peaks of absorbed and returned power from
one motor (or converter) to the other, achieving an overall
smaller loss of energy (therefore producing less heat)
and consequently a greater energy efficiency.

[0042] A clear aspect of the advantages that can be
achieved according to the invention is shown in fig. 3,
which relates, by mere way of example, to a gripper loom.
As can be gleaned from the curve representing the sum
of contributions of the individual curves, the absolute val-
ue of the power input and output of the feeder (solid-line
curve) - for instance in the range between 0 and t; - is
smaller than that of the power which would be delivered
by the feeder according to the known artin order to move,
with independent motors, the loom and the dobby, since
the respective contributions have an opposite sign, re-
sulting in the power demanded by the loom being partially
supplied by the dobby. This gives an idea of the advan-
tage that can be gained in terms of energy efficiency with
the arrangement according to the invention.

[0043] Inany case, the system according to the inven-
tion can be employed in conjunction with a well-known
capacitor system, which advantageously will have a
smaller workload compared to the condition lacking a
common shared feeding bus. It is instead possible to do
completely without the braking resistance (dissipator) ob-
taining a greater efficiency.

[0044] Itis understood, however, that the invention is
not limited to the specific embodiment illustrated above,
which represents only a non-limiting example of the in-
vention, but that a number of changes may be made, all
within the reach of a skilled person in the field, without
departing from the scope of the invention.
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Claims

1. Weaving loom of the type comprising a plurality of
simultaneously and independently-operating mo-
tors, the drives of said motors comprising two cas- 5
cade-connected blocks, a first block being a feeding
bus, consisting of a rectifier and a capacitor, and a
second block being a converter, characterised in
that said drives have a single shared feeding bus
section. 10

2. Weaving loom as claimed in claim 1), wherein said
motors are at least the main motor of the loom and

the motor of the dobby.
15

Patentanspriiche

1. Webmaschine von der Art mit einer Mehrzahl von
gleichzeitig und unabhé&ngig voneinander arbeiten- 20
den Motoren, wobei die Antriebe der Motoren zwei
kaskadenartig miteinander verbundene Bldcke ha-
ben, von denen ein erster Block ein Speisebus ist,
bestehend aus einem Gleichrichter und einer Kapa-
zitat, und ein zweiter Block ein Konverter ist, da- 25
durch gekennzeichnet, dass die Antriebe einen
miteinander geteilten Speisebusabschnitt haben.

2. Webmaschine nach Anspruch 1, wobei die Motoren
wenigstens der Hauptmotor der Webmaschine und 30
der Motor des Dobbys ist.

Revendications
35
1. Métier a tisser du type comprenant une pluralité de
moteurs électriques fonctionnant simultanément et
indépendamment, les entrainements desdits mo-
teurs électriqgues comprenant deux blocs connectés
en cascade, un premier bloc étant un bus d’alimen- 40
tation, constitué d’'un redresseur et d’'un condensa-
teur, et un deuxiéme bloc étant un convertisseur,
caractérisé en ce que lesdits entrainements com-
portent une unique section de bus d’alimentation
partagée. 45

2. Meétier atisser selon la revendication 1), dans lequel
lesdits moteurs électriques sont au moins le moteur
électrique principal du métier et le moteur électrique
de la ratiere. 50

55



EP 1445 364 B1

Supply
mains

Motor 1

Supply
mains

Motor 2

Supply
mains

Supply mains

Feeder 1 —> Converter 1
Feeder 2 —> Converter 2
Feeder 3 —> Converter 3

Motor 3

Drive

Feeder

—> Converter 1

Motor 1

—> Converter 2

Motor 2

—> Converter 3

Motor 3




EP 1445 364 B1

9AMP 10j0w Judpuadapu) Y3m wooj ‘my] 1omod .

_n.m_n_ |

u>_=. ..3oE u:oocﬁ_ou:_ yum Aqqop ._..zc._ ::so._
Kqqop paj2auuod Y3IM woo| .cs.: JOMOd e

m.
Tu.
¥/
Y.
4N \ / | AN
\1 i A %. B \ .
1 ) I.I ] * 1 }..I.l
o 810 at‘ol |, ‘ol X ‘0 M 84‘0 ‘o |4 pd'ol X ‘0
\ g Rl \ [/ A I |
.I — ﬁ ’n ;}- 'I ’ - ,” /‘ ’
N a \ l 1 AR a \ l 1
I'— \v\- —l \ r l\ .I.’ \-\M —‘ lb
\ z \ S A 2 ’ b
\ 11 | \ [
T 7 |t 7
; v 41 .
ft.f\ \ AW
W J |
\V"4 \/

$3)94A2 woo| Z ‘009 NdY

0o0l-

0S

ool

oSt

M



EP 1445 364 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« DE 10061717 A [0026]



	bibliography
	description
	claims
	drawings

