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THREAD DELIVERY DEVICE HAVING AN ELECTRONIC THREAD TENSION
CONTROL SYSTEM

The invention relates t§ a thfead delivery device having an
electronic thread tehsiontcontfollsystem for thread processing
téxtile machiges,'more particularly knitting of hosiefy'machines,
having: a'pivotably mounted thread delivery elemént which conveys
':the thread preferably in a substantially non-slipping manner and
with which thread guide elements are associated and which is
coupled'to and driven by a frequency-controlled electric motor;
thread tension féeling means which are disposed on the path of
the thread downstream of the thread delivery element and which
monitor the thread running off the thread delivery element and
deliver an glectric éignal;'and an electfic control system which
processes such signal'and supplies a frequency signal to the
motor in ofder to maintain the monitored thread tension constant

at an adjusted required value.

In a thread delivery device of the kind specified disclosed in US
_Patént A 3858 416, the feeling ﬁeans. having a linearly movable
thread guide elemeht which scans the thréad running thereover.

" delivers an ahalog voltage signal which characterizes the thread
tension and is compéred with a fixedfdesired value voltage. The
differential voltage corresponding to the control deviation is
amplified_and processed to generate an adjusting signal which is
~supplied asfa frequency Signal to the freguency controlled
driving motéf'of the thread delivery element. Associated with
the driving motor 53 a signal transmitter which delivers-a signal

.characterizing the speed of the driving motor and thérefore the
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quantity. of thread supplied per unit of time and which, in - k—/
'dependence on the position of a changeover switch, can be
compared with a synchronization signal converted to.an analog
voltage and.supplied by a second signal ﬁransmitter measuring the
speed of the.needle.cylindef of'the'circular'knitting machine
equipped with the thread delivery device. The control.deviation
thué obtained and corresponding to the differéntial voltage is
processed by the controller into a corresbonding adjusting signal
for the motor, so that the speed of the motor and therefore the
thread delivery speed is synchronized with the-speed of the
needle cylinder of the circular knitting machine;"By_suitable, 141_
manual operation of.the ;hangeéver switch, therefore;:it is |
possible to adjust optionally a constant thread~tension or a .. ‘;}.
quantity of thread delivered in a fixed dépendence'on the speed o

of the circular knitting machine.

The basic diffigulty'of'a thread delivery device of that Xind is
that it cannot follow rapid changes in the thread tension or
running speed. However, for example, in so-called striping
operation changes.in thread consumption take place-extremeiy Q,)
quickly in circular knitting machines, something which also .
applies to_a lesser éxtent to Jacquard machines. Thus, for

examplé, in a conventional ciréular knitting machine_the thread
consumption ddring striping at a knitting place is typically

about 4 m/sec. When therefore according to programme the striper
pays out the thread funning at this speed and at the same time

takes in a new, hithértofunproceséed and therefore stationary

~thread, the thread changeover takes place within fractions of

milliseconds. This means that the old thread must be stopped
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from its thread running'speed of about 4 m/sec within this short
interval of time, while thé new thread must be.accelerated to the
full thread delivgry speed of 4,m/sec-wi£hin fhe-same brief
interval of time. Merely the inevitable inertia of théﬁmotof and
the_thread-deiivery element precludes.sgch a fast acceleration,
with thé result that impermissiblé tension peaks occur in the
thread. On the other hand, the slowing-down characteristic of
the motor means that it cannot be stopped in the'fequired short
interval of time, the result being that loopé become formed from
the excess thread delivered before the thread delivéry element

-stops, and thread tension collapses completely.

- There is also the fact that with a frequency-controlled motor -
i.e., 'a synchronous motor or a stepping motbr, which is -
particularly advantageous since it can be-breciseiy controlled -
the frequency at startiné and stopping cannot be raised at jusﬁ
any rate from thé starting frequency to the frequency |
'corresponding to steady-state operétion.-or lowered from the
latter frequency‘to the stdpping frequency, since otherwise the
speed of the motor will no longer be caﬁable of following this

rapid change in frequency: the motor falls out of stép and stops.

For these reasons thé pfior art thread delivery device is
suitable only for thread processing textile machiﬁery'in which no
particular rapid or abrupt changes in fhread consumption occur.

., This is the.casé, for exgmple. with circular knitting machines

working unpatterned circular knitted fabrics, etc.
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It is therefore an object of the invention to providé a thread 'i—)
delivery device having an electronic thread tensioﬁ cbnirOI:

system which is very simply and reliably constructed, does not
require much power, and is suitable for use on, for example, |
circular knitting machines used for striping'opération; in which
the thread consumption changes very quickly and abruptly, |

although neveriheless the thread must be delivered positively

'with as constant a thread tension as possible.

To,ﬁhis end the th:ead delivery device of the kind specified is
characterized according to the invention in that disposed on the L)
path of the thread between the thread delivery element and the

thread tension feeling meahs is a device which forms é thread

reserve and whose size is adequate to cover the thread

requirement during the starting of the motor; associated with

such devi;é-are méans'to immediately fill up the thread reserve

to an initial value at the latest after the motor has started;
and the control system has a circuit arrangemeﬁt'which s0 limits
:the changé in time of the frequency of the frequency signal. at
least during the starting of the motor, that the loaded motor can

follow the change in frequency.'

If with this thread delivery device the thread requirement alters
abruptly or when the striper takes in the-hithegto statiénary |
thread, the thread requirement at that moment is covered from fhe
_thread reserve, while at the same time the.ﬁotor is accelerated.
The motor is accelerated in-accofdance with ité starting |
characteristic, without there being any risk of the motor falling

6u£ of step. On the other hand, during its removal from the
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thread reserve the thread is not subjected to any excessive

tensional stressings.

If the thread requirement is suddenly-heaVily.reduced'as occurs,
for example, when the striper is paying out the thread, the
~slowing~down thread deliverf element coupled to the motor may
continue to deliver thread which is no longer accepted by tne
thread consumer end is therefore superfluous and leads to the
formation of loops and the collapse of thread tension: to prevent
this, advantageously by the circuit arrangement the change in the'
frequency of the freqguency signal is so limited, also at least
during'the siowing down of the motor, that the loaded motor can

- follow the change in frequency, and assoc1ated with the device
for forming the thread reserve are means for takzng 1nto the
thread reserve the surplus quantity of thread supplied during the
sIOWing—down of the motor, so that the thread tension always
remains preserved. To limit the change in frequency of the
frequency signai in dependence on the starting and slowing-down
characteristics of the motor coupled to the thread delivery
element, in a preferred embodiment of the'invention the circuit
arrangenent can have an integrator for the electric signal -
delivered by the thread_tension feeling means; the time constant
of the integrator and therefore the duration of the starting and
slowing—-down pnase of the motor being'sucn that the motor can
always follow the change in frequency without falling out of
step Slnce durlng the accelerat:on of the motor not only the
mass 1nert1a but also the frictional torque. counteract the
.driving torque,.while in the deceleration of the motor the

frictional torque has a braking effect, conveniently the
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integrator associated with the starting of the motor ﬁas a highe;~)
time constant than the integrator.aSSOCiated with-théislowing
down of the motor. In a very simple and practical embodiment
this can be achieved by the feature that the two integrators are.

formed by an RC section whose ohmic resistance can be switched

over to two different values in dependence.on the signal.

The device for forming the thread reserve has advantageously at
least one thread guide element which is mounted to move over a
predetermined path and with which at least one fixed thread guide
eleﬁent is associated and_which'cooperates with the.movable | i_)
thread guide element to form a léngthened thread path, and the

movable thread guide element is acted upon by an adjusfable

desired value of force operating against the thread-pulling force_f
operating on the movable thread guide element and is coupled to a
signal transmitter of the feeling means which generates a signal

depending on the position of the movable thread guidé element.

'Scanning the position of the movable thread guide element can be
perférmed with a very éimple apparatus. In a preferred S
embodiment the signal transmitter is an electro;optical signél \.J_
‘transmitter scanning the movable thread guide elemenf or a member
connected thereto, such a signal transmitter being very suitable

for this purpose since it exerts on the-movable thread guide

element no forces which might affect the accuracy of control.

According to another fegture of the invention, the signal
generated by the signal transmifter can stand in a given

fuhctional dependence on the particular position. of the movable
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thread guide element such that the signal increases
subproportionaily with.increaéiﬁg deflection of the thread'guide
element in the direction of increasing thread tensién, so_that
the deflection path of the,movable'thread guide element does not

increase excessively.

The signal-delivered by the signal transmitter therefore
characterizes not only a change in thread tehsion, but also
indicates the position of thé'thread guide element and'therefofe
the size of the thread reserve. From the signal in the COntfol
device that adjusting signal for the motor coupled to the thread
delivery eleﬁént is derived which so influences the speed of the
motor and therefpre the thread delivery speed that on the one
hand thread'tension is maintained at the particular desired
value, while on the other hand the size of the thréad reserve (by
the position of the thread guide element) is always returned to
an initial value depending on the thread running speed if the

thread guide element is deflected.

The desired value of fOrce-Qperating on the movable thread gdide
elément can be exerted, for example.'by a desired value spring'
having a characteristic of variable-steepness. Hoﬁever. it has
been found to be convenient for_the-desired value of force to be
subsﬁantially constant, independently of travel. To this end the
movable fhread guide eiement can bé coupled to an electromagnetic
desired value transmitter which generates the desired value of
force-and whose'control current can.be adjusted. Such an . |
electromagnetic desired wvalue transmitter’is. for example, a

permanently excited d.c. motor or an arrangement comparablé with
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the.measuring means of a moving coil measuring. instrument or thé&')
1ike. Pafticulérly simple conditions are obtained for such a
desired value transmitter'generating a Qesired torque if the
movable thread guide element is a pivotably mountéd thread guide
lever bearing a thread guide member, the thread guide lever being
rigidly coupled to the spindle-bf the required-yalue transmitter.
An electromagnetic desired value transmitter has the advantage

that the required'value force can be adjusted electrically in a

very simple manner.

Without incurring the need for aﬁy elaborate circuitry, the : k)
electromagnetic required value transmitter can be connected to

the control sYstem which, when a change takes plaée in the : (;}
electric signalidelivered by thé'signai transmitfer. can | L
temporarily superimpose on such signal a compensation signal
"which influences the desired value of force in order to
counteract the change in thread tension. This ensures ﬁhat if
the thread consumption suddenly increases or_decfeases, the
movable thread guide elément is,prevehted from being éxcessiyely
deflected or is very quickly returned to its required positibq. Uh
the result-being-vefy short control times. Conveniently the

compensation signal is derived via a differentiating element from

the signal delivered by the signal transmitter.

The electro-magnetic required value transmitter qan_élso-have an
input for signals arriving frém a cehtral transmitter fo"adjust
the desired value of force, so that the tension of the thread
delivered by the thread delivery devi¢e-can be adjuSted by remote

control. More particularly in the-c&se of multi-system circular
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knitting machines this therefore opens up the possibflity of
conveniently adjusting or altering to programme without'further'
cost the thread tensions in individual knitting systems.frOm a

central point. even while-thé machine is operating.

Finally, advantageously the.path of movément of fhe movable
thread_guide element is limited, and arranged in such path of
movement adjacent the boundaries are feelers which cooperatefwith
the thread guide element and each deliver a,switch—off signal for
the motor and/of the machine. Thié rehders superfluous own
slowing—down shut—-off means, whose job is to Stop the machine
after a thread has broken. Hoﬁever, the motor and therefore the
thfead delivery element can also be stopped at one 1imit of the
path of travel of the movable thread guide element; as a result,
the thread delivery device is operated via the quantity of fhread
absorbed by the thread consumer. If the consumer accepts no more
-ﬁhread. the thread guide element moves to one limit of its patﬁ'
of movement: the aésociated feeler delivers a switch-off signal
for the motor, thereby interrupting.thread delivery. As already
statgd, the excess qﬁantity.of tﬁread~de1ivered until the motor
stops is taken ihto.the_thread réserve without the thread tension

collapsing.

In the ndrmal operation of a knitting machine it is desirable for
a precise given quantity of thread, depending on the speed of the
machine, to be delivered to the individual knitting pléces. To
this end according to a poséible feature of the inyentiéh tﬁé
control system can have an input for a synéhronization signal

arriving from an external synchronization source, and after a
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speed corresponding to the adjusted required value of thread \J
tension has been reached, the motor can be automatically
synchronized with_the synchronization signal by the control

system.

The drive motor of the thread deliyery element is frequency
controlled; it can be a synchronous motor, but more particularly .

a stepping motor.

In the practical embodiment of the thread delivery device
according to the invention, advantageously the signal transmitter k)
coupled to the movable thread guide element delivers an analog

signai and the control system has a voltage-to—-frequency

converter which is conneéteﬂ to the circuit arrangement
‘processing the analog signal and which generates the frequency'
signal. At the same time, a threshold value circuit for the
transmitted signal voltage can be disposed between the integrator |
and the voltage-to-frequency converter; such c¢ircuit preventing
voltages below a lower threshold value from reaching the input 6f
the voltage—to-frequéncy:converter, The voltage-to-frequency _
coﬁverter“also advantageousiy-has 6n the output side an ~
adjustable zero point suppression, such that the output frequency
is adapted-to.the start-stop frequency of the motor. Lastly, £o
be able to influence the position of the_thread guide.element
associated with a ﬁarticular thread running speed and thereforg

the siée of the thread reserve, the voltage-to-frequency

converter conveniently has a device for changing its steepness.
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When the motor is stopped, the thread tension is maiﬁtained'by

the control system at a predétermined value which is equal to br
lower than the adjusted desired value. If the thread tension is
adjusted to a higher vélue. the pulling force exerted by the

thread in the inoperative condition has an adverse affect on the

knitted fabric or leads to the rélease of the thread, for

example.'clampgd in the thread clamp of a striper: to avoid this,

conveniently the control system has means via ‘which the required

. value of the thread tension can be reduced_to'a predetermined

lower value, if the thread reserve decreases to a given extent in
comparison with the initial value, and restored to its original

value when the thread reserve diminishes again.

In one embodiment of ﬁhe thread delivery device.the thread_
delivery element is é thread wheel or a thread drum around whiéh
the thread is looped and by which the thread can be conveyed in a
substantially non-slipping manner. However, the invention can
also_be similarly applied to thread_delivery_devices in which the
thread deliveiy element is at least one cylindrical drive roller
which can be coupled in frictional engagement to the pefiphery of
a thread ﬁake-offlbobbin or a thread winding member; Such thread
delivery devices, in which a.thread take—off bobbih is driven.by
the frictional engagement of its periphery with a drive roll on
its periphery are more particularly required for highly resilient

threads and. yarns.

-Other alternative embodiments of the thread delivery device

according to the invention form the subject matter of subclaims.
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'In the drawings, which show embodiments of the subject matter ofx*J

the invention:

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

1 'shows diagrammatically in perspective a thread delivery

device according to the invention,

2 is a side elevation of the thread delivery device shown

in Fig. 1, sectioned along the line II-II in Fig. 1, the

feed side thread brake being omitted,

3  shows sectionally as in Fig. 2, and also in detail, a \,)‘
variant embodiment of the thread delivery device shown
in Fig. 1,

4 shows sectionaily as in Fig. 2 and in detail another

embodiment of the thread delivery device shown in

Fig. 1.

] is a graph illustrating the starting characteristic of

the motor and the thread wheel of the thread delivery k_/;

device shown in Fig. 1,

6 is a graph showing the sldwing—down'characteristic of

the motor and the thread wheel of the thread delivery

device Shown in Fig. 1,

7 is a block circuit_diagram3of the electronic devices of

the thread delivery device shown in Fig. 1.
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Fig.

Fig.

Fig.

Fig.
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is a simplified version of the circuit shown in the

-~ block circuit diagram in Fig. 7,

'is a graph showing the functional connection between the

adjusting angle of the thread guide arm and the signal
voltage delivered by the electro-optical signal
transmitter in the thread delivery device shown in

Fig. 1.

is a block circuit diagram, similar to Fig. 7. of a

thread delivery device showﬂ in Fig. 1 which can be

synchronized with an external synchronization socurce,

- is a circuit diagram of the thread tension reducing part

of the circuit shown in Fig. 8,

is a diagrammatic plan view of the thread guide arm of
the thread delivery device shown in Fig. 1, showing the
different zones within the path.of movement of the

thread guide arm,

shows'diagrammatically and in perspective another
embodiment of a thread delivery device according to the
invention, more particularly for the unwinding of highly

elastic threads or 'yarns,

is a diagrammatic view in perspective of a variant
embodiment of the thread delivery device shown in

Fig. 13,

¥
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Fig. 15 is a diagrammatic axially sectioned side elevation to a
different scale of the thread delivery device shown in

" Fig. 13, and

Fig. 16 1is a side elevation in axial section of the thread
_'delivery device shown in Figs. 13 or 14, showing
diagrammatically an embodiment of the drive of the drive

rollers.

| A thread delivery device shown diagrammatically in.Fig, 1 has a
casing 1 bearing a holder 2., which is adapted for attachment to ke)—
the frame ring of a circular knitting maéhine {not shown) and in

whose zone electric connection devices {not sﬁown) are disposed.'c;} ‘y
for the electric and electronic structural elements, aécommodated |
inside the casing 1. As can be seen from Fig. 2, disposed in the
upper portion of the'casing 1 is an electric stepping motor 3,
which extends by its spindle 4 through'a correspondihg opéning'in
the front wall of the casing and drives a thread wheel 5 noﬁ—
rotatably placed on the spindle 4. The thread wheel 5 comprises
a hub 6-plaéed on the spindle 4 and a number of substantiallj_u—_
shaped bent wire members or brackets 7 which afe cqnnected to_thé
hub 6 at fhe end face, each of which has a substantially axis-—
parallel thread bearing portion 8 and an adjoining feed end

_ inélined portion 9. For satisfactory heat dissipation from the
casing, the stepping motor 3 is-attached-by its bearing plate to
a light metal plate-like cooling member 10 scfewed to:the éutside “
of the front wall of the casing 1 and extending substantiaily

behind the thread wheel 5. The cooling member 10 bears moulded-

on cooling fins 11 which increase the surface giving off heat to
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the surrounding air.

Associated with'fhe fhread wheel 5 forming the thread delivery
element are thread guide elements which are disposed fixed on the
casing 1 and consist of a feed end eyelet 13 provided on a holder
12 rigidiy atteehed to the casing, a thread deflecting hook 14
disposed or the ffont wall of the casing‘adjacent the thread
wheel 5, and two thread eyelets'lﬁ,,16 disposed-on the casing on

the thread paying-off side of the thread wheel 5.

A-thread.17 arfiving from a thread source, for example, a bobbin

(not shown). runs through the féed end eyelet 13 via an

" adjustable thread disc brake 18 disposed on the holder 12 and the

deflecting hook 14 on to the thread drum 5 in the zone of the
feed end 1nc11ned portion 9 of the bent wire members 7, which
push the forming thread windings on to the thread bearzng
portions 8 of the bent wire members 7, on which therefore a
storage coil consisting of a number of thread windings 190 (Fig.
2) is formed which cooperates with the narrow bearing portions-B
to entrain the thread 17 in a substantially non—slfpping manner

along the periphery of the thread wheel 5.

Ffom the storage coil 190 the thread 17 runs through the first
stationary paying—out side thread eyelet 15, from there via a
thread eyelet 19 at the end of a thread guide arm 21 forming a
movable thread guide element and pivotabiy mounted at the other

end on the casing 1 at a place 20, and from there back to the

'second stationary thread eyelet 16, which is dispoéed somewhat

below, but laterally in the immediate vicihity of the first
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thread eyelet 15.

From the second thread eyelet 16 the thread passes to a thread | |
consumer {(not shown), in the case of a knitting machine to the

needles of a knitting place.

- On the feed end side the thread 17 is monitored in the zdne

between the.thread brake 18 and the deflecting hook -14 by a feed

end thread feeler 22 which, if the thread breaks, switches over a
switch which is disposed in the casing 1 and actuated by its

| feéler arm, and which then delivers an electric switch-off signal \)- 

causing the stoppage of the machine.

On the paying-out side of the thread wheel 5 the pivoiably““i'
ﬁounted thread guide arm 21 forms with ité thread eyelet 19
between the fixed third eyelets 15, 16 a substantially-V-shaped
elongated thread running path which-repfésents a thread reserve-
whose size-depends on the angular position of thé thread guide
arm 21. |

As can be seen from Fig. 2, attached to a lower casing portion

24, divided off by a partition 23, is @ small d.c. motor 25 which
extends by its spindle-ZG“through a correspondiﬁé opening in the
front wall of the casing and bears a non-rotatably attached,
substantially L-shaped actuating lever 27 which bears at its end
on one side against the threa&—guide arm 21 and'ihéreby tends to -~

pivot the latter anticlockwise with reference to Fig. 1.
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The permanently excited d.c. motor 25, preferably taking the form
of a so—-called drag-cup motor, can, due to the limited range of
angle of rotation of the thread guide arm 21 coupled thereto,
alsc be replaéed by an arrangement similar_to the measuring unit
of a moving coil measuring instrument, etc.; it'fofms an'electfo— _
magneti§ desired value trahsmitter which exerts via the actuating
arm_27-a precise givep adjustable desired value of'forée on the
thread ggide arm 21 and its eyelet 19. This desired value of
force is oppositely directed to the pulling force exerted by the
thread.guide§ through the eyelet 19 and depending on the thread
tension - i.e.., the desire& value of force pointé to the'left as

“viewed in Fig. 1.

Coupled to the spindle 20 of the thread guide arm 21 is an
eiectro—optical sighal transmitter 28 which scans the angular
position of the thread guide ‘arm 21 and, as will be described in
detéil hereinaftef, delivers a signal which characterizes the
tension of the thread 17 running through the thread eyelet 19 of
the thread guide arm 21 and at the same time also cﬁaracterizes
the angular position of the thread guide arm 21 and therefore the

size of the aforementioned thread reserve.-

The signal transmitter 28 consists of a luminous diode 29 and a
phototransistor 30:di5posed in the ray path of-the luminous diode
29, these two elements being'dispoéed_on.a holder 31 rigidly
connected;to the casing. Extending to a varying extent into the
ray path of the luminous diode 29 by its edge is a baffle disc 32
-whigh is wedged on the spindle 20 of the thread guide arm 21 and

whose edge takes basically the shape shown in Fig. 9, which
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' substantially follows an e function.

In dependenqe on the pivoting of the-thréad guide afm 21. the
phototransistor 30 is-scrgened_by the baffle disc 32 against the
luminous diode 29, so that at the output of the phototransistor
30 an analog signal'appears which stands in a fixed functional
dependence -on the angular position of the thread guide arm 21,

given by the outline of the baffle disc 32.

The pivoting movement.of the thread guide arm 21 is limited_in

both directions of rotation by two stop pins 33,_34 (Fig;-l). If \J

ho thread is taken off, the thread guide arm 21 remains in the

vicinity of the left-hand stop pin 33; with incredsing thread
running speed — i.e.. an increasing speed of the thread wheel 5 -
the arm 21 m&Vés to the right in the direction of the other stop
pin 34, without being able tb.reaéh the latter in normal
operation. fhe thread guide arm 21 bears against the stop pin 33

or the stop pin 34 only in case of malfunction:

If the thread breaks, or for some other reason the tension of the‘\J
thread running off the thfead wheel 5 collapses, the thread guide
arm 21 is_ﬁivoted to the left-hand stop pin 33 and stopped

thereby: if on the other hand,'for example, due to.a-knot
contained in the thread 17. which cannot pass_through the thread
eyelet 19, the thread ggide arm 21 is suddenly pulled to ﬁhé

right. with reference to Fig. 1. its movement is limited by the

right-hand stop pin 34.
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Nonfrotatably disposed on the spindle 20 of the thread guide arm
21 in_the lower portion 24 of the casing is a switching eccentric
35 which so cooperates with a switch 36 accomodated in the casing
1 that vié corresponding trip cams of the switching eccentric 35
the switch 36, thereby forming a position sensor, is aciuated and
delivers a .switch-off signalxto the machine before the thread
guide arm 21 bearé against.the.left—hand or right-hand sfop pin
33; 34. A signal light 38 disposed in a coloured light member 37
on the underside of the casing 1 lights up if either the feed end
thread feeler 22 responds. or the switch 36 is actuated and
accordingly a switch—éff'signal has been delivered for the

machine. In this way the faulty place on the circular khitting

‘machine can be rapidly located.

.Disposed in the casing 1 is a potentiometer 39 (Fig. 1), which

can be éctuated from outside and is disposed in a -control
¢ircuit, still to be explained, of the d.c. motor 25 and enables
thé desired value of force exerted thereby on the thread guide
arm 21, and therefore the thread tension, to be adjusted. .
Moreover, in the casing 1 above the potentiometer 39 a main
switch 40 is provided which enables the total power supply to the
thread deiivery device to be so switched on and off that in the
switched~off condition the whole apparatus is currentless, in
which case no further machine;stopping signal is delivered by the
switch 36 or-tﬁe feed end. feeler 22. With the main switch .20
enéaged, an indicator light 41 indicates that the thread delivery
device is :eady for operation, while a manual feeler 42 provided
in the same wall of the casing allows the manual:coiling of the

thread wheel 5 or an automatic winding—-on of a precise number of
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thread windings of the storage cpil 190.

The embodiment illustrﬁted in Fig. 3 differs from the one.
illusfrated.with felation to Figs. 1 and 2 merely by the feature

that both the actuating arm 27 and the thread guide arm 21 are

each coﬁpled to.a permanentl? excited d.c. motdr 25; 25a or some
othér equivalent electro—magnetié désired value transmitter, so.

that the desired vaiue of force counteracting the thread-pulling
force operating at the thread eyelet 19 is exerted by the two

d.c. motors 25 and 25a. For certain applications this has the
advantage that merely two smaller motors can be use&'instead of ai\2 

relatively large motor. The signal transmitter 28 is again .

disposed on the spindle 26 of phe d.c. motor 25 coupled to the
actuating arm 27; its construction was already explained with
referehce to Fig. 2; like members have like reférences. Instead
of the switching eccentric 35 and the switch 36 shown in Fig. 2,
in this case a contactless'limit_position feeler is associated
with the thread guide arm 21 and consists of a sﬁitably designed
baffle diéc 43 placed on the spiﬁdle-ZSa and a photoelectric cell

44 into whose ray path the baffle disc 43 enters to a varying \./-.
extent, in dependgnce on the angular position of the thread guide

arm 21. The phototransistor 45 of the photoelectric cell 44

delivers switch—off éignals'when the thread guide arm 21 rea;hes

limit positioné in the vicinity of the two stép pins.33; 34.

The embodiment illustrated in Fig. 4 also essehtially'corresponds e
to that illustrated in Figs. 1 and 2, but with the difference
that instead of the switching eccentric 35 and the switch 36, the

contactless electro—optical limit value'sensor 43-45 of the
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embodiment illustrated in Fig. 3 is provided.'whdse"baffle'disc

43 is directly'connected to the spindle 26 of the d.c. motor 25

directly coupled to the thread guide arm 21. The actuating arm

27 is dispensed with.

The electric circuit for the stepping motor 3 driving the thread
wheel 5 and the d.c. motor 25 acting as a desired value

transmitter is illustrated in Figs. 7 and 8:

- As can be gathered from the block circuit diagram (Fig. 7)., the

anaiog signal which is delivered by the phototfansistor 30 of the

-signal transmitter 28 and which is characteristic of the'angular.

poéition‘of the thread guide arm 21, and therefore of the size of
the thread reserve, as well as of the tensioﬁ of the thread 17
running through the thread reserve, is fed via a low-pass filter
30 and a voltage follower 51 to a control devicé 52 which
processes the-signal and generates on ﬁhe output side a freqdency
signal of a particular pulse sequence frequency. which is
indicated at a place 53 and is éupplied to a cdntrol_electronic
system 54 which via a conneéted power output'stage 55 delivefs an .
adjusting signal in the shape of a corresponding-sequénce of
stepping ﬁulées to the stepping motor 3. The low—pass filter 50
filtgrs interference signals of higher frequency out of the
analog signél arriving from the signal"transmitter 28, such

signals originating, for example, from mechanical vibrations of

" the thread guide arm 21, etc. The voltage follower 51 delivers

on the outpuf side, with a relatively low ocutput impedance, a

signal voltage potential which depends on the particular angular

position & of the thread guide arm 21. Fig. 9 shows the
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functional dependence of the signal voltege potential U supplied&~)_ .
to the input of the control device 52 on the angular position of -
the thread guide arm 21 which is caused by the special design of
the baffle.disc 32; as already pointed out, it subStantially
follows an e function: the characteristic line therefore takes a
progressive shape, to ensure that the necessary adjusting angle
range_of the thread guide arm 21 does not increase excessively

with an increasing quantity of thread-supplied per unit of time.

The permanently excitedwd.c..motor 25 acting as a desired.value
transmitter is supplied with constant current from a oonstant an
current'source 56 viaje power output stage 57, so that the
trensmitter delivers a constant torque on its spindle 26; {:}
independently of the angular position of the actuating arm 277 )
The.velue_of this'torque_and therefore the reﬁuired value of the -
thread tension can be edjusted by the alreedy mentioned .

potentiomenter 39.

" Moreover, the analog voltage signal delivered by the voltage
follower 51 is supplied Qia a second potentiometer 58 coupled to
the potentiometer 39 to a differentiating member 59, where it is
differentiated. The output of the differentiating member 59 is
connected via a full adder 60 and a voltage follower 61 to the
potentiometer 39 - ife.. to the adjusting input of the constant

. voltage source 56. In'this way a compensation signal is
superimposed on the adjusting input of the constant current
source 56, such signal becoming operative more particularly_when
the required value. of thread tension is edjusted to a low value

(smaller than about 3 p) and transiently influences the torque
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~exerted by the d.c. motor 25 on the aétuating'arm 27, to return
the thread guide-arm-Zl to the desired angular pOsitidn,'if an

-abrupt control deviation takes place.

Lastly, via a separative elément'ez and a full adder 60 and the
voltage:follower 61 an external adjusting.signal*can élso be
supplied from an exterﬁal siénél_source. for exampie, a central
control deVice for'ail or a particuiar number of thread deliQery
devices of a circular knitting machine, via ihe potentiometer 39
to the-adjustiﬁglinput of the constant voltage source 56, such -
adjusting signal enabling the torque Qf the d.c. motor 25 and
therefore the required value of force-exerted on the thread guide

arm 21 to be remote controlled.

In steady-state operation the stepping motor 3 drives the thread
wheel 5 at a speed determined by the frequency signal 53.-sb'that
the thread 17 is supplied at a corresponding_speed to the |
-'consumer."The thread guide arm 21 stands in a predetermined
angular position'betWeeﬁ the two stop pins 33, 34: the force
exerted on the arm 21 by the running thread 17 via the thread
eyelet 19 is in equi1ibrium'wi£h the desifed value of force
generated by the d.c. motor 25 and'acting on the arm 21 via the

- actuating lever 27.

If a control deViatioﬁ takes place, for example, thé.thread
consumption‘declineé, the thread'guide'arm 21 begins té move out
_of its desired angular position, so that the analog voltage
signal U +Aav supplied to the control device 52'undergoes a:"

corresponding change. The control device 52 correspondingly
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adjusts the adjusting signal 53 for the stepping motor 3 and &u)
therefore the threéd delivery spéed. until a steady—state-_' '

condition is again reached when the thread guide arm 21 occu@ies

a fikéd angular position, in which the fhread pulling tension is

in equilibrium with the desired value of force exerted by the

actuating arm 27.-.Since the desired value of force is constant,

iq?pendently of the angular position of-the actuating arm 27 and

the thread guide lever 21, the thread tension is constant within

delivéry speed and therefore also with any thread consumption per

unit of time. _ . _ : | ' \/

If a change in thread consumption occurs vefy abruptly as, for '(:2
instance, takes place in a circular knitting machine working in.
striping operation; when the striper changes the thread. the

stepping motor 3 with the coupled thread wheel 5 and the thread

- 17 runﬁing thereover is too inert to follow the rapid course of

the control operation. Thus, for example, in striping operation
when a fresh thread is introduced, the prévioﬁsly stétionary
thread must be acgelerated to the normal thread délivery quantityi\j_.-
of about 4 m/sec within fractions of a millise;ond. However, the
stepping motor 3 can follow a change (increase) in frequency of
the adjusting signal 53 only within bredeterminéd limits which
are determined by tﬁé-starting characteristic. Figs. S5 and 6
show the starting and sléwing-down éharécteristics of the
stepping motor 3 in a typical embodiﬁent of the thread delivery o ¢
device described. As can be gathered from Fig. 5., the stepping

motor 3 fequireé at least about 50 milliseconds to reach a

'peripheral speed of 4 m/sec on the thread wheel 5. 1In any
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attempt to accelerate it more quickly, it would fall out of step

with the frequency signal 53 and stop.

Since of course a.stepping motor has a'predetermined start-stop
frequency, the characterizing line in Fig. 5 does not pass

through the zero point.

Basically the same thing also applies to conditions when thread
'delivery is stopﬁed; this operatidn also can be performed only
within the range lying below the slowihg—down characteristic
shown-iﬁ Fig. 6, withouf the stepping motor 3 falling out of step

with the frequency signal 53.

To prevent the.thread tension on the running-off side of the
tﬁread wheel 5 from increasing impermissibly or thé thread from
even breakiﬁg, dﬁe to the aforedescribed inertia of the unit
comprising the stepping motor 3 and its control system, if the
threéd consumptidn.increases very rapidly, for example, when a
thréad.is fed into the striper, and also to brevent the thread
wheel 3, relatively slowly running-down with the stepping motor
3. fr_om deliverilng surplus thréad if the thread take—-off is
.suddenly interfupted. the result being the formatiqn of_loops and
the collapse of the thread tension and therefore the actuation of

- the machine stopping switch 36, the following measures are taken:

~ A thread reserve is provided between the fixed thread eyelets 15,
16 and the movable thread eyelet-lg, as already explained. The
size of the thread reserve is such that it is adequate to cover’

thread requirement dufing the starting time of the stepping
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motor 3 given by the étarting_characteristic (fig. 5). This N/
~value can be very.simply calculated on the basis of the known
starting charactefistic and ihe also knawn thread fequireﬁent
during the starting phase; b? a suitable éelectioﬁ_of the length
of the thread guide arm 21 and ﬁhe value of its range of

adjusting angle, the thread delivery device can be adjusted

thereto.

Tﬁe control device 52 alSO'comﬁrises-a circuit arrangement which
mainly comprises two integrators 63. 64 and which has a time .
constant adapted to the particular stafting and slowing—down k-)
characteristics:(Figs..5[ 6) of the stepping motor 3 and
therefore so limits the change in time of the frequency of the (:2
frequency signal 53 during the starting or slowing-down of the
stepping motor 3, that the stepping motor 3, loaded by the thread
17 aﬁd‘the thread wheel 5, etc., can follow the change iﬂ '
frequency. In practice this means that the starting and slowing— 
down curves of the stepping motor 3 controlled By'the,frequency_
siénﬁl'SB lie below the starting and slowing-down characteristics

shown in Figs. 5 and 6. - o

This ensures that during'the starting time of the stepping motor

3, the thread consumer can cover its thread requirement from the
thread.resefve, the thread tension being constantly maintained ét

its desired value.by the desired value of torque, iﬁdependent of

the adjusting aane, of the d.c. motor 25. At-the same time, .
during this period the stepping motor 3 can accéleraté the thread
wheel 3 to the speed correspénding to the required thread running

speed within a time whose length is determined by the starting-'
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characteristic and which ensures that the stepping motor 3 stays

in step with the frequency signal 53.

Since the éignal transmitter 28 séans the angular position of the
-thread ggide arm 21, with an increase in.speed of the steppﬁng
motor 3 and therefore an increasing quantity of thread delivered
by the thread wheel 5 per unit of time, the thread guide arm 21 |
is also té an'inéreasing extent transferred automatically by the
actuating arm 27 into én angular position.which corresponds to
the steady—state condition, in which the quantity of thread
delivered by the thread wheel 5 exactly correspoéonds to the thread
consumption. When this steady—sﬁate condition is reached, the
thread guide arm 21 is again in an intermediate position
determined by the particular thread delivery speed between the
stop‘pins 33, 34 - i.e., the thread reserve is again built up to

an initial wvalue.

Basically the same thing happené if the thréad deljyery'is
suddenly interrupted. In that case the thread consumption
suddenly begins to diminish; the thread guide arm 21 is
increasingly pivoted by the actuating arm 27, so that.the
quantity of thread no longer takeh off is received into the
thread reserve. At the same time the signél transmitter 28
delivers a signal cﬁafacterizing this pivoting of the thread
guide arm 21; the'control device 52 alters the frequency of the
frequency signal 53 in the directioh of'stoppihg the stepping
hotor 3, but the speed of the change in frequency is limited Dby
the integraidr'64 to a value lying below the slowing-down |

. characteristic shown in Fig. 5., so that the stepping motor 3
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exabt1y~follo#s the change in frequency of the frequency signal

53 until stoppage.

Since during the slbwing—down of the stepping motor 3'énd the.
elements coupled thereto the frictiohal'torque exerts an

additional braking effect, something which is shown by the

" difference -between the slowing-down characteristic and the

starting Characteristic; the time constant of the intégrator 64
aséociated with the slowihg down'of the stepping motor 3 is

smaller than that of the integratof 63 associated with the
starting of the motor. As a rule the ratio between the two time i~)

constants is smaller than about'4_: 1.

Connected to the circuit arrangement formed by the integrators
63, 64 is a diode path 65 whose output is connected via a low-
path fjlter 66 to a voltage-to—frequency ﬁransducer 67 which
delivers the frequency signal 53. The diode path 65 forms the
'thrgshold value.circuit preventing signal voltages lying below a
lowéf threshold value from_being delivered to the voltage—to-l
frequency transducer 67 which would reéult in a frequency signal &;).z
of a freguency lowér than permissible for the stepping motor 3 to
be transiently delivered. A low-pass filter 66.préééﬁts

interferences with the voltage-to—frequency transducer 67.

For the reasons already stated, the voltage-to—-frequency
transducer 67 is conétructed with a zero-point supression on the

output side. The steepness in its charécteristic line can also
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- be altered, so as to enable the angular'position'of the thread
guide arm 21 and therefore the size of the thread reserve to. be

' suitably adjusted for a predetermined steady-state thread running

speed.

The circuit corresponding to the block circuit diagram shown in
Fig. 7 is illustrated in its details in Fig. 8. the description

being limited to essential details£

~ Connected to the phototransistor 30 of the_signal'transmitter 28

via the low-pass filter 50 formed by a resistor 70 and a
capacitor 71 is a transistor T1“in an emitter follower sequence
having an emitter resistor 90, which forms the voltage followér
1. Connected to the emittef of the transistor T1 is a resistor
72 to which a second resistor 73 is connected which is included
in the'emittef circuit of a transistor T, whose base is
connected via a resistor 74 to ground and via a diode'75 to the
emitter of the transistor T,. A capacitof 76 lies in pafallel

with the transistor T, .

The capacitor 76 essentially cooperates with the resistor 72 to
form the integrator 63 associated with the starting of the motor,

whose time constant is, for example, 100 m/sec.

If when the stepping motor 3 slows down, due to the corresponding
defiection'of the thread guide arm 21 the voltage signal
delivergq at ﬁhe emitter_of the transistor T1 becomes negative in
relation to the voltage potential applied to the capacitor 76,

the transistor Té connected as an emitter follower connects the
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resistor 73 parallel with the resistor 72 and the Cap6¢itor'76.
The transistor T, therefore acts as a switch for switching on dr'

off the resistor_73 in parallel with thé-resistor_?Z.

The capacitor 76 is adjoined by the diocde path 65 formed by fhe
two diodes 77, 78, which are bridged by a capacitor 79. The flat’
course of the'discharge curve of the capacitor 76 in the lower -
portion of voltage is suppressed by the diodes 77; 78. To ensure
an immediate response of the voltagé—to-frequency trahsducer 67
during the running-up of the stepping motor 3, the two diodes 77.

78 are bridged by the capacitor 79'which'due'to'its dimensioning o

The slowing—-down time constant of the integrator 64 formed by the

is operative only with abrupt changes in voltage.

resistofs 72, 73 and the capacitor 76 is about 1/4 of the time .
constant of the integraior 63, formed as already mentiohed by the
resistor 72 ahd the capaéitor 76, associated with starting. Due
to the dicde path 65 only about 2-3 slowing-down time'constants

are required until the stepping motor 3 is completely switched

off. _ o e T

The diode path 65 is adjoined by a filter 66 consisting of a
resistor 80 and a cabacitor 81. to which the voltage-to—-frequency

transducér 67 is connected c¢n the output side (4151/IC1):

The-voltage-ﬁo—frequency transducer 67 formed by an IC is
negatively biased (about 50 mV) at its corresponding control
input by a voltage di?ider,az, 83. This zero-point suppression

ensures reliably that no pulses — i.e., no frequency signal 53 -
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are’delivered.in £he limit position of the thread guide afm 21.
The voliage—to-frequency transducer 67 elso generates a ffeqeency
signal 53 whose pulse sequence frequency is direétly propdrtiohal
to the voltage potential of the input signal. The steepnese of
the voltage-to-frequency transducer 67 can be altered by a
potentiometer 84. 1In thie way a particular. steady-state or
inoperative position of the thread guide arm 21 can be ESsociated
with a particular thread running speed in.the zone between the
-stop pins 33, 34. The maximum pulse frequency of the“frequedcy
signal 53.15 so adjusted by an external resistor 85, bridged by a
capacitor 86, that a thread delivery quantity of. about 10 m/sec
is produced when the thread guide arm 21 is in the end position
which it assumes with the maximum guantity of thread delivered
per unit of time, and therefore with fhe_maximum signal voltage '

at the input 87 of the voltage-to—frequency transducer 67. -

The resistors 88, 89 and capacitors 92, 91 are merely required
for the connection of the IC-forming the voltage—-to-frequency

transducer 67 and therefore require no further explanation.

The d.c. motor 25 exerting the desired value of force on the
thread guide lever 21 is permanently excited and supplied with
censtant_current_by the constant current source 56 which is also

formed by an IC (IC_-PPL 3717) which at the same time contains

2
the power output stage 57. The motor current. and therefore the
~torque exerted by the d.c. motor 25 can be precisely adjusted to
any required value via a voltage signal to an input 910 of this
IC. The signal voltage required for this purpose is tapped at

‘the slider of the adjusting potentiometer 39 and delivefed to the-'
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input 910 via an emitter follower formed by a transistor T3. The.
adjustment range is obtained at the ﬁop-end by means of a
potentiometer 93 and at the bottom end via an emitter follower
which is formed by a transiétor Tu and an emitter resiStof 894 and
which cooperates with the full.adder'ﬁo (Fig. 7) to form the
voltage follower 61. A remote adjustment signal can either be
supplied to the base of the transistor Tu via thé separative
elément'62 comprisihg a resistor 95 and a connected diode 96,
such signal altering the voltage value adjusted by the
pétentiometer 39, or at. that place a cOmpgnsation signal i§
superimposed which originates ffom the differentiating member 59. W
The differentiating member 59 mainly comprises a capacifor 97 and
" a resistor 99 bridged byra'diode 98. The compensat1on signal is {:}
~ adjusted via the potentiometer 58, to wh1ch the analog signal is
supplzed which appears at the output of the voltage follower 51
formed by the transistor T1 with the connécted emitter resistor -
90. The'sliders of the two potentiometers 58, 93 are coupled to
one anothef. Otherwise this compensation signal superimposition
is so tuned to the physical properties of the whole thread guide
arm.mechanism.-including the d.c. motor 25{ tﬁat the ;yjl
superimposition preferably becomes operative only with rélatively
low thread tension adjustments (g 3 p). This ig achieved more
particularly by a suitable design of the potehtiometer 58 and aﬂ
‘associated resistor 100. Resistors 101 and 102 are used for the
. approximate linearization of the &djusting range. The diode 98
prevents the motor current value from being reduced by a negative
voltage flank. The diode 96 of the separating hembef 62 ensures

that the motor cprrent value adjusted at the potentiometer 39 cén

only be increased, but not reduced.
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The embodiment of the thread delivery device described
hereinbefore is self-contained — i.e., witﬁout synchronization
with an external signal source theeapparatgs always ensures that
the tension of the thread paid off is_alWays maintained a£ a
given desired value, -independently of the thread delivery speed -
i.e, the threed-consumptioh - every required quantity of thread

being positively delivered within the operating range.

"By a very simple addition to the electric circuit as shown in

Fig; 10, the thread delivery device can also be so controlled by
an externel synchronization signal delivered,'for.example.'by the

central angular momentum transmitter of the'circular knitting -

- machine, that the quantity of thread delivered is synchronized

with such synchronization. signal. This mode of operation is
important, for example, in high-speed stripers, sock knitting
machipes, etc., in which the knitting speed and the_resultiné
thread delivery speed lies above a lower value whieh is given by

the start-stop frequency of the particular stepping motor 3.

Since due to the aforedescribed construction the thread delivery
device is able to follow the extreme changes in the gquantity of
thread delivered when the thread is changed due to the transient
emptying or.filling of the thread store. the thread delivery
device is per se outstandingly suitable_for such machines. After
the thread wheel 5 and the etepping motoreé have been run up
following a cbange of thread, a positive thread delivery takes

place, to ensure an absolutely uniform turn—out of goods. The

~changeover of the thread delivery device from the aforedescribed
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self—contained qperational mode during thg starting operation to .
‘the positive operational mode in synchronization_with én~external
" synchronization signa}"takes place automatically}'sd that for -
this ﬁufpose,no-additional external means, for example, own

control pulses or the 1like are required. .

In Fig. 10-those elements of the block circuit diagram shown in
Fig. 7 which are necessary for understanding are shown with the
same references and will not be further described in detail.
-Disposed-betﬁeeh the outpﬁt of the control'device.sz and the o _.
operational electroﬁic.system 54 of the stepping motor 3 is an _
-electronic switch 105 which enables the frequency sﬁgnal 53 i:);
(self—-contained operational mode) delivered by the control device
52, or a synchronization frequency signal 107 delivered via an

input 106 froﬁ an external synchronization source to be supplied.
For the operation of the electronic switch 105 use is made of a
control-cifcuit 108 comprising a voltage*té—frequency transducer
109, ah adjusting potentiometer 110 and a comparatdr 111 haQing

some hystgresis. The vo}tage—to—frquency transducer 109 _ i_)'
converts the external synchronization frequency signal 107 td an
analog voltage, which is applied via a resistor 112 to an
adjuéting'potentiometer 110, which on the other side receiVes,via
a resistor 113 the analog signal at the.output of the integrators
63, 64. The comparatdr 111 coﬁpares the two voltages and then
delivers a changeovef signal to the electronic switch 105.  The
adjusting potentiometef 110 enables the changeover level to be

adjuéted.
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When the starting operation of the stepping motor 3 has been
 completed, the thread guide arm 21 takes up the position
: corresponding to the.particular thread running speed in the
steady-state condition, so that the analog signai tapped via
resistor 113 at the output.of the integrators 62, 63 aléo has a
predetermined value. ' By comparing this value with the analog
voltage correspdnding to the external synchronization frequency
signal 107._the comﬁarator 111 éutomatically.recognizes the
completion bf-the starting operation of the stepping motor 3,
whereafter it delivers thelchangeover signal from-the self-
_contained operational mode to positive operation. This applies
correspondingly to the switching back of the electronic switch

105, for example, whed the thread is paid off by the striper.

If the take-off of the thread from the thread wheei 5 is
interrupted, for example, when the thread is paid out'by the
striper, the thread guide arm 21 is first pivoted by the d.c.
motor 25 via thg actuating arm 27 in the direction of the ieft—
hand stop position, with reference to Fig. 7. The position-
dependéﬁt signal deiivéred by the signal transmitter 28 so
influences the stepping motor 3 via the control device 52 in the
manner already_explained that the'motor reduces its speed and
thereby correspondingly and progressively reduces the quantity of
thread delivered per unit of time. The stepping motor 3 is
stbpped“aé Sbon as the thread guide arm 21 enters a predetermined
zone, the so-called shuttinngff zone, in the direction of the
left-hand stop pin 33 within its path of travel béunded by the
two stop pins 33, 34. However, the thread guide arm 21 does not

then stop instantaneously., but moves by the ‘inertia of its own
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system into the shutting-off zone until on the one hand the
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: steppiﬁg métor 3 has actually stopped, and on the other the

thread funning through the eyelet 19 has again become tensioned

by the thread guide arm .21 acted upon, aslbefore. by the &.c.'

motor 25 with tﬁe desired value of force, thereby preventing

further movement of.the thread guidé arm 21. On tﬁe other hand,
‘the retaining force of the_stepping motor 3 retains the ﬁhrea¢
firmly:held by the thread clamp of the striper on tﬁe.consumer
side;.the thread is retained by the thread_guide arm 21 and ﬁhe.
d.c. motor-25 at the required value of tension adjusted on the
poténtiometer 39. More particularl?'with higher reduired values ia)
of thread tenéioh, there is a risk that tﬁe paid-out thread will
be slbwly puiled out of the thread clamp. so that operations will{:}
be interrupted on the next laying—in of the thread. Even when -

the circular knitting machine is shut off for fairly long

periods, for éxample, over night, this maintained permanent

thread tension méy éause'troubles by, for example, the stitch
formation being unfavourably affected in the last row. These
problems occur more particularly in the processing of rubber

threads with a thread tension of more than 3p (30mN)}.

If necessary. these difficulties can be remedied by a slight

modification of the control device 52 which is shown in Fig. 11:

' Optionally. instead of the part of the circuit ﬁaving the same
reference apd shown in chain lines in Fig. 8., the ﬁart 120 of the
- circuit shéwn in Fig. 11 can be incorporated in ihe Circuit'sﬁown
in Fig. 8. . Corresponding cqnnection points are denoted by thé

letters a to d.

L]
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In the part.120 of the circuit an adjusting potentiometer 121 is
included in the collector circuit of the transistor Tf..'The
analog signal arriving from the phototransistor 30 and _
characterizing the position bf the thréad guide arm 21 -is turned
throﬁgh practically 180° in the collector cifcuit of the |
transistor T1 and supplied via the slider of.the adjusting

botenfiometer 121 to the base of a pnp transistor T. operating

5
Substantialiy"as a switching amplifier. Incorporated in the
emitter circuit of the tr;nsiétor T5 is an emitter resistor
(about 560{L1 ), while the collector of the transistor is
cqnnected to the base via a negaiive feedback resistor 123. The
potentiometef 93 (Fig. 8) and the switching'elements connected
thereto are also inéorporafed in the collector cifcuit_of the
transistor TS via the connection point b.

The negative feedback from the collector to the base of the
tr;nsistor TS‘ produced by the negative feedback resistor 123,
prevenﬁs any abrupt wobble in the éollector potential when a.
predeterﬁined véltage potential is reached at the base. The
transition takes place without hysteresis and softly, on
condition tﬁat the thread guide arm 21-moves smoothly. At the
same time the resistor 123 (about 100 k/SLL ) adjusts the bottom

value of thread tension which the thread experiences from the

thread guide-arm 21 when the stepping motor 3 is stationary.

If fhe thread guide arm 21 is pivoted-so far to the 1éft (Fig.
10), for examplé. when the striper pgys-éff-the thread, that the
stepping motor 3 is stopped - i.e., if the thread guide .arm 21 is

in the shutting-off zone of its path of travel - the transistor T5
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is'practically currentless. At the same time, however, the two &‘)
potentiometers 93, 39 reeeive vialthe negative feedback.resistor-
123 only a small current which is enough to cause a drop in

~ voltage at the base of the transistor Té such that it supplies at
its emitter a substantially reduced voltage signal to the.IC
formang the constant current source 56 via its input 910. As a
result the d.c. motor 25 is acted upon by a correspondingly

reduced exciting current, so that the desired value of force
exerted by the actueting-arm 27 on the tnread guide arm 21 is

also reduced to an associated lower value corresponding. for

example, to a thread tension of 0.5 p. . o W/

As a result the paad-off thread. retalned on- the end side by the C:)
thread clamp of the strlper is kept under this relatively low
and therefore harmless tension when the thread wheel 5 is

stationary.

When the thread is again introduced by the striper, the thread
guide arm 21 begins to move quickly to the right (FigtiiO). The
phototransistor 30 delivers to the transistor T] a corresponding.
position—dependent analog signal. When a predetermined voltage
threshold is reached, the transistor T5 becomes completely |
conductive, so that its collector potential reaches approximately
the value + V, the potentiometers 93, 39 therefore being also at
+ V, something which corresponds to'the original condition (Fig.

- 8) and allows the complete and normal functioning of the

adjusting potentiometers 39, 93.
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The aforedescribed function of the member 120 of the circuit

_ produces the operation of the thread delivery device indicated

- diagrammatically in Fig. 12:

The path of movement, limited by the two stop pins 33, 34, of the

' thread guide arm 21 mounted to pivot around the horizontal axis

20 corresponds to a path of movement of the associated thread
eyelet 19 lying on the arc of a circle. This total path of

movement is subdivided into a number of zones:

If the thread guide arm 21 is within a first zone A, which
adjoins the right-hand stop pin 34, the arﬁ 21 is within the
norma; operating_éone or sector;_ﬁn which the reguired value of
force adjusted at the potentiometer 39 is exerted on the thread
guided through-the eyelet 19, so that the thread is maintained at
a corresponding constant'thfead tension. The_threéd reserve has
its initial'size; the particular positipn of the thread guide érm
21 within the operating zone A depends on the thread running

speed and therefore the.necessary speed of the stepping motor 3,

Adjoining the first or opérating zone A and.extending as far as

: the left-hand stop pin 33 is a secoﬁd or shutting-off zone or

sector B. As soon as the th?ead'guide arm 21, for example, as_é
result of the paying-off of the thread by the striper., exceeds
the limit between the two zones A and B and enters the shutting-
off zone B, the stepping motor 3 is stopped. It comes to a stop
in the time given by its slowing-down characteristic.'as was

explained in detail with regards to the control device 52.°
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Due to the aféredeécribed function of the part 120 of the
circuit, the shutting-off éone B is further subdivided. namely
into a third zone C; in which the thread tension is reduced,
‘while in the remaining zone B-C tﬁe adjusted desiréd value of
thread tension applicable with the operating zone A remains

maintained.

If, therefore, the thread is abruﬁtly paid off, for exaﬁple, in
striping at a rélatively high thread spéed; the thread.guide arm

21 enters the shutting—off.zone B by the inherent inertia of its
system, until the stepping motor 3 has étopped and the thrgad is Lu)
again tensioned, therefore preventing the furtﬁer merment of the |
thread guide arﬁ 21. The exact position or depth of entry of‘thi:>
thread guide arm into the shutting—-off zone B depends inter alia |
on the rapidity with which the thread take-off was interrupted,
and at what thread speed and thread tension it took place; If
the thread guide-arm'remains in the zone B-C of the shutting—off
. zone B adjoining the operating zone A, when the stepping motor 3
is stopped the thread tension remains at the desired value which
was édjuSted by the botentiometer 39 and is also valid for the \‘) :

knitting operation.

If then the knitting machine should be unable to hold the thread
at this thread tension because, for example, the thread clamp of
the striper slightly yields, the desired value of fprcé exerted
via the actﬁating lever 27 by the d.c. motor 25 cauées.the thread
guide lever 21 to move slowly in‘the direction of the léft—ﬁand

stop pin 33. However, as soon as the arm 21 enters the zone C of
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the shutting-off zone B, the member 120 of the circuit
automatically reduces the éxcitation of the dsic. motor 25 and
reduces the thread tension to a substantially lower value of, for
example, 0.5 p. In aﬁy case this vélue is so low that the
tensile force exerted by the thread is harmless. However, it is

not zero and must morecver be reached, since otherwise the switch

36 would tﬁiggér the machine—-stopping function. The fact that

‘the thread guide arm 21 therefore remains held at a place within

the shutting—off'zoné C of the thread when the stepping motor 3
is stopped, even though the arm 21 experiences a substantially
reduéed force, ensures that eVeh.with the stepping motor_3
_stOpped, the threéd stil; remains in the thread guide.:neédle or’
thread clamp of thé striper; etc., and can continue to be knitted |

in a proper manner in the further course of operations. However,

- if the thread guide arm 21 should have been pivoted to such an

extent that it actuates the switch 36 in the vicinity of the

left-hand stop pin 33, this means that the thread has been'pulléd
out.or torn off - i.e., that there is an operational fault in any

case.

In the absencé of any such operating fault, when thread:
consumptidn is resumed, the thread guide arm is retﬁfhed at-a
var?ing speed from ité aforedescriﬁed position in thé shutting-
off zone B to the right and into the operating zone A, the arm
moving with only a slight‘"errshoot“_towards the.steady—state
speed position applicable to the particular thread delivery speed

present.
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When the knitting machine is very quickly run up to hﬁgh thread g‘)
sSpeeds, or tﬁeﬂfeed to the striper takes place at high thread
speed, the switching-on poinf for the stepping motor 3 is
disﬁlaced in the direction of the left-hand stop pin 33. - i.e.,
thread conveying by the thread wheel 5 starts earlier, in
dependéﬁce on the thread speed at the start.of the thread take-
off. This .is advantageous, since as a result tﬁere is less
"overshooting” of. the thread guide lever 21, more pqrticularlyiat
ﬁigh thread speeds and iow-thread tensiops. since practically:
full uée can be made of the passive thread reserve produced by
_the thread guide arm 21 éﬁanding in the shutting-off écne B. _ i_) E
This enables, for example, higher striping speéds to be reached. |
Moreover, with a éorreqt selection of the switch—-on point for thé:D
stépping motor 3 and a correctly seieéted changeover point of tﬁe'
thread ténsion from the reduced value of, for example, 0.5 p, to
the deéired bperatiohal value of, for example, 5 p, the first:
needles of tﬁe knittihg machine still-obtain a few centimeters of
thread length with a lower thread tension, something which is
advantageous for the start of knitting, since the risk that the-
thread will slip out is reduced. For the rest, the transition K;) .
from the low thread tension value to.the'operating desired value

of thread tension takes place softly (this also applies to the

converse direction). so that bouncing is prevented.

‘The aforedescribed thread delivery device, the design of which is
shown more particularly in-Figs. 1 to 4, has as the thread
delivery element the thread wheel 5, around which thread is

~ looped multiply to form the storage coil consisting'of'a number

of thread windings 190, thereby ensuring' that the thread is
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entrained at its periphery in a'substantiaily'non-slipping-f
manner, as éxplained in the second paragraph on page 11 (of this

translation). Such a construction'of the thread delivery device .

'is'more particularly suitable for supplying normal threads-of

endless or staple fibres which have no excess elasticity. -

For highly-resilient yvarns, threéd—covered or bare rubber
threads, etc., thread delivery devices of a different
construction are convenient, but the invention.can be similarly
applied thereto. Basicallyf'such thread delivery devices are so
constructed that the preferably cyiindrical thread take-off
bobbins or winding elements are driven by frictional connéction

at their periphery. as explained in detail. for example, in the

Journal "Knitting International", June 1985, Pp. 47 et seq. In

this case the thread delivery elemeht.accor&ing to the invention
is a cylindrical driving roller which can be coupled by-”
frictional conne;tion to the periphery of a thread take—off
bobbin or a'thread winding element. | |

i
Embodiments of a thread delivery'device of that kind are shown in

Figs. 13 to 16; in which like elements to those of the thread

delivery device embodiments already described have like

4
. references, so that repeated discussion is superfluous:

_ - _ Yeceiyed
Rotatably mounted on a casing 1, which bears a holder 2 and beers

an electric stepping motor 3 in its upper portion (Fig. 13). are

two. axis-parallel c¢cylindrical rollers_150,'151:whiCh are aligned

‘horizontally in the operational position of the apparatus. The

two rollers 150, 151 form a paying-off place for at least one
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thread take-off bobbin 152 whose sleeve has the reference 153 anéfz
which bears by its'peripheral surface against the tﬁo rollers -

150, 151. The distance of the two rollers 150, 151 ‘is smaller

-than the diaméter of the bobbin sleeve 153, so that when the

take—off bobbin 152 is empty., the bobbin sleeve 153 does not drop

between the two rollers 150, 151.

The two rollers 150, 151 can simply'be disposed projecting on one
side of the casing, in the manner shown in Fig. 13, but

frequently to compensate the weight the arrangement shown in

_.Fig. 14 is more convenient, in which the two rollers 150, 151 are "/

so rotatably mounted projecting'coaxially on both sides on the

_ : 7
substantially rectangular upper portion Qf the casing 1. boundeng)

with parallel flanks, that take-off places are produced on both

" sides of the casing. The length of the rollers 150, 151 is

selected to match the height of the bobbin: embodiments are also
conceivable.in which a number of thread take~-off bobbins 155}can
be applied disposed coaxially one beside the-other on the pairs
of rollers 150, 151.

The two rollers 150, 1351 are rotatably mounted at the end side
via anti-frictibn-bearings 154 (Fig. 15) in an eﬁd'plate 155
rigidly connected via struts 156 to the'Upper portion of the

casing 1.

Disposed beneath the two rollers 150, 151 for each take-off place

is a thread guide roller 158 which is freely rotatable around a

-~ horizontal spindle 157 and forms a fixed thread guide element and

. from which the thread 17 runs to the thread consumer.
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Of the two rollers, the roller 150 constructed as a hollow
épindle (Fig. 15) is slipped non-rotatably directly onto the
spindle 4 of the stepping motér 3 and therefore forms a driving
quller.which is coupled with friétional connection to the
'_periphery of the take—off bobbin 152 placed on the two rollers
150, 151. The other roller 151 is merely rotatably mounted on

the upper portion of the casing 1

In principle, however, both rollers 150, 151 can alsc act as
driving rollers, as shoﬁn_diagrammaticaily in Fig. 16. In‘that
case the two rollers 150, 151 are drivably coupled with positive
connection to a toothed belt pulley 160, wedged on to the spindle
of the stepping motor 3, via an endless toothed belt 159 and
toothed belt pulleys nbn—rotatably placed thereon. The toothed
belt 159 is accommodated'in the uppér portion of the casing lland
so ensures a constrained synchronization of the rotary movements
of the two rollers 150, 151 w1th one another and with the rotary
movement of the stepping motor 3 that the per:pheral speed of

both rollers 150, 151 always has the same value.

The thread 17, coming from a take—off bobbin'152 applied to a
pair of rollers 150, 151 is-deflected.by ﬁhe driving shaft 151 in
the manner shown in Figs. 13 to 15 It'passeé through the eye1et
19 of the thread guzde arm 21 and thence via a thread roller 158
’ to a thread consumer, so that between the driving roller 151 and
the thread roller 158 the thread reserve is formed{ which is
scanned and conffolléd.by'the thread guide arm 21 in the manner
already described. The thread guide arm 21 is acted upon with |

the desired value of adjusting force by the d.c. motor 25 via the
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actuating arm 27, such force corresponding to the partiéular ~'¥‘)-
thread stress adjusted.' In\this'case also'the'thread reserve is’
_.of such dimensions thét it allows the starting and slowing-down

of the stepping motor 3 without its falling out of step with the

pulse signal with which it is supplied.

In the embodiment iliustrated in Fig. 14, with two take—off

places on both sides of the casing 1, as a rule its owd driving
steﬁping motor 3 is associated with each of the twq pairs éf

rollers 150, 151 projecting oh opposite sides of the casing, the

. motor 3 being controlled via its own thread guide arm 21 and a ;.)
corresponding electtonic'system (Fig. 8). The two rollers of

each péir 150, 151 can each be synchronized with its own_toothédi:>
belt trahsmission (Fig. 16); alternétively, however, something

which app{ies duite in general to.aii embodimants; an electric
synchronization of the.rollers 150, 151 is cohceivable by each
roller being cdﬁpled to its own stepping motor 3, in the manner
shown in Fig. 15, and the two stepping motors in that casé being
electriéally synchfonized with oné énother. |

Another alternative is that for certain applications a control
systém via the_thread guide afm 21 is provided solely for the
pair of rollers 150, 151 associated with one takg—off place,
while at the-otﬁer take-off place the thread guide arm- 21
actuates merely a normal switching—off device which responds if
the thread breaks, etc. The associated pair of rollers 150, 151

is then driven at a constant speed.
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Lastly, embodiments are also conceivable in which the threads of
a number of take—off bobbins are passed over a common thread
guide arm 21 having an associated control device-and so aCfing on
the roller drivé-via the associated control device that all the
threads scanned remain within the adjusted range of desired

values of_thread tension.
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CLAIMS N/

1. A thread delivéry device having an eiecironic thread tension
con£r01 5ystem for thread processing textiie machines, more
particularly knitting or hosiery machines, having: a pivotably
mountéd threéd delivery element which conveys the thread
preferabiy in a substantiall? non-slipping manner and wiéh which
thread guide elements are associated and wﬁich is couplgd to and
driven by a frequency—coﬁtrolléd eléctric motor; thread tension
féeling means which are disposed on the path.of the thread
downstream of the thread delivefy element and which monitor-the
thread running off the thread delivery element and deliver an &-;
electric éignal: and an electric control system which processes
such signal and supplies a frequency signal to the motor in orderg;;
to.maintain the monitored thread tension constant at an adjusted' |
required value, characterized in that disposed in the path of the
' thread downstream of the thread delivery element (5) is a device
(15. 16, '19) which forms a thread reserve and whose size is
adeguate to cover the thread requirement during the startingldf
the motor (3): associated with such device_(15; 16, 19) are means
(28, 52) to immediately fill up thé threéd reserve to.an initia1  \~j§.
'value at the latest after the motor (3} has started: and the
control system (52) has a circuit arrangement (63, 64) which so
limits the change in tlme of the frequency of the fregquency

signal (53). at least during the starting of the motor (3), that

the loaded motor (3) can follow the changé in frequency.

2. A thread delivery device according to claim 1, characterized
in that by the circuit arrangement (63, 64) the change in the

frequency of the frequency signal (53) is so limited. also at

* c L ] S *
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least during the slowing down of the motor (3), that the loaded -

motor (3) can follow the change in frequency, and associated with
the device for forming the thread reserve are means (28. 52; 25)

for taking into the thread reserve the surplus qﬁantity of thread’

supplied during the slowing-down of the motor (3).

3. A thread delivery device according to claims 1 or 2,
characterized in that the circuit arrangemeﬁt has an integratdr
(63, 64) for the electric signal delivered by the thread tension

feeling neans.

4. A thread'delivery device according to'claim 3.'characterized
in that the integrator (63) associated with the starting of the

motor (3) has a higher time constant than the integrator (64)

' associated with the slowing down of the motor (3).

5. A thread delivery device according to claim 4, charactefized
in that the two integrators (63, 64) are formed by an RC section
(72, 73; 76) whose ohmic resistance can be switéhed over to two

different values in dependence on the signal.

6. A thread delivery device according to any of the preceding
claims, characterized in that the device for forming fhe thread

reserve has at least one thread guide element (21) which is

- mounted to move over a predetermined path and with which at least

one fixed thread guide element (15: 16; 158) is associated and
which cooperates with the movable thread guide element (21) to
form a lengthened thread path. and the movable thread guide

element (21) is acted upon by an adjiustable required value of

1A

-
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force operating aﬁainst the thread-pulling force operating on the
movable thread guide element and is coupled.fo a signal
transmiiter (28) of the feeling means which generates a signal
depending on thelposition.of the movablé-thréad guide element

(21).

7. A thread delivery device according to claim 6, characterized
in that the signal transmitter (28) is an electro-optical signél
transmitter scanﬁing the movable thread guide element (21) or a

member (32) connected thereto.

8. A thread délivery device according to claims 6 or 7,
chéracterized in that the signal genérate¢ by the'signall ;:}
transmitter (28) stands in a given-funcﬁional_dependence on the
particular position of the movabie-thread guide element (21),

such that the signal increases'subpfoportionally with increasing
dgflection of thé thread guide element (21) in the direction of

increasing thread tension.

9. A thread delivery device according to claim 6. charactefized k;)

in that the required value of force operating on the movable

. thread guide element (21) is constant substantially independently

of travel.

10. A thread delivery device according to claim 6. characterized
in that thé movable thread guide element ié,a pivotably mounted

thread guide iever-(Zl) bearing at_least one thread guiding

e



O

- 51 -
11. A thread delivéry device according to any of claims 6 to 10,

characferized in that the movable thread guide element (21) is
coupled to an electro—magnetic required value transmitter (25)
which generates the required value of force and whose current is

adjustable.

12. A thread delivery device according to claim 11,.“
characterized in that the electro-magnetic required forcé

transmitter is connected to the control system (52) which. when a

change takes place in the electric signal delivered by the signal

transmitter (28), temporarily superimposes on such signal a

_compensation'signal which influences the required value of force

in'order to counteract the change in thread tension.

13. A thread delivery device according to claim 12,

characterized in that the compensation signal is derived via a

differential element (39) from the signal delivered by the signal

transmittér (28) .

14. A thread delivery device according to any of claims 11 to

13, characterized in that the éleciro—magnetic required value
transmitter (25) has an input (at 62) for signals arriving from a

central transmitter to adjust the required value of force.

15. A thread delivéry device according.to any of claims 6 to 14,
characterized in that the path of movemgnt of the movable thread
guide element (21) is limited, and arranged in such path of
movement adjacent the boundaries (33, 34) are feelers (35, 36:

43, 44) which céoperate with the thread guide element (21T.and

L% c L M s *
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each deliver a disconnection signal for the motor (3) and/or the

)

machine.

16. A thread delivéry de?ice according to any of the preceding'
claims, characterized in that'the_control.system (51) has an
inbut (106) for a synéhronization signal (107) arriving from an
ocuter synChronization_éource, and after a speed correéponding to.

the adjusted required value of ihread tension has been reached,

the motor (3) can be automatically synchronized with the

synchronization signal (107) by the control system (352)}.

4

'17. A thread delivery device according to claim 16,

characterized in that the control system (52) has an electronic i:;
switch (105) operated by a control circuit (108) comprising means
(110, 111) for'comparipg thg synchronization signal (107)

supplied to such circuit with the signalideliVéred by the siQnal
transmitter (285 and characterizing the thread tension. and for
delivering a.changeover signal to- the electronic switch_(lOS)_in

dependence on the result of the comparison.

18. - A thread delivery device according to any of the. preceding

claims, characterized in that the motor is a stepping motor (3).

19. A thread delivery device aécording to one of claims 6 to 18,
characterized in that the signal transmitter (28)'delivers an

analog éignal and the control system (52) has a voltage-to-

- frequency converter (67) which is connected to the circuit

arrangement (63, 64, 65, 66) processing the analog signal and

which generates the frequency éignal (531).

AN
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20. A thread delivery device eccording to claims 3 and 19,
characterized in that a threshold value'circuit (655 for the
transmitted signal voltage is disposed between the integrator

(63, 64) and the voltage—-to—frequency converter (67).

21. A thread delivery device according to claim 19,
characterized in that the voltage-to-frequency converter (67) has
zerblpoint suppression, such that the minimum value of the output.
frequency is adapted to the start-stop frequency of the motor

(3).

22. A thread delivery device according to any of claims 18 to
21, characterized in that voltage—to-frequency converter (67) has

a device (84) for:changing its steepness.

23. A thread delivery device according to any of the preceding
claims, characterized in that when‘the motor (3) is stopped. the
thread tension is maintained by the control system (52) at a
predetermined value whicﬁ-is equal to or lower than the adjusted

required value.

24. A thread delivery device according to claim 23,
characterized in that the confrol system (52) has means (120) via
which the required valﬁe of the thread tension can be reduced to
a ﬁredetermined lower Qalue. if the thread reserve decreases to a
given extent in comparison with the initial value, and restored

to its original value'when the thread reserve diminishes again.

* c L " S *
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25. A thfead delivery device according té claims 9 and 24,
characterized in that.the path of movement of the mévable threéd
guide element (21) has a first zone (A + ﬁ - C) within which suéh
elemeﬁt is acted upon by the adjusted required value of force and
which is adjoined in the direction of an'increasing thread
reserve by a second zone (C) in which the required value of force
is reduced to a lower Value, and the.means (120)'for changing the -
-required value in this way afe operated by the signal transmitter

(28) delivering the position~dependent signal.

26. A thread delivery device according to any of claims 9 to 25, \‘J
charactgrized in that the path of movement of the thread guide |
element (21) has a working zone (A), within which the thread <:>_
guide element (21) in normal operation occdpies a position given

by the thread delivery sbeed, and the working z§ne (3) is |
~followed by a disconnection zone fB), and when the thread.guide
element (21) staﬁds in the disconnectién_zdne (B). the control

system (52) ‘processes. the signal delivered by the signal

transmitter (28) to stop the motor (3). .

27. A thread delivery device according to any of the preceding_
claims, characterized in that the thread delivery element is a
“thread wheel (5) or a thread drum around which the thread (17) is
looped and by which the thread (17) can be conveyed in a

substantially non-slipping manner.

28. A thread delivery device according to one of claims 1 to 26.
‘characterized in.that the thread delivery element is at least one

cylindrical drive roller (150) which can be coupled in frictional

O O A
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engagement to the periphery of a thread také—off bobbin (152) or

a thread winding member.

29. A thread delivery device according to ciaim 28,
characterized in thét driye foller (150) is pivotably mounted,
with a-second cylindrical roller (151), disposed'axis-parallel at
a distapce on common retaining means (1), with horizonfal
alignment and the formation of at least one unwinding place, at a

distance which is'sméller than the diameter of the bobbin sleeve

(153) of the thread take-off bobbin.

' 30. A thread deliQery device according to claim 29,

chafécterized in that the second roller (151) is also coupled to
a drive device (151, 160) which gives the second roller the same

peripheral speed as the drive roller (150) and which is

constrainedly synchronized with the drive (3) of the drive

rollef.

31. A thread delivery device according to claim 30,
characterized in that the second roller (151) is driven by its
own frequency-controlled electric motor (3), which is

electrically synchronized with the drive motor (3) of the drive

- roller (130).

32. A thread deiivery device according to claim 30._
characterized in that the two rollers (150, 151) are synchronized

ﬁith one another via a positively connected transmission (159,

160).

AR O D
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'33. A thread delivery device according t6~any of claims 29'to
32, characterized in that the two rollers (150, 151) are
rotatably  mounted on the retaining means (1) projecting.on
opposite sides thereof, theiebv-forming at least two.

unwinding places (Fig. 14).

34. A thread delivery device according to one of claims 27 to
33, characterized in-that a common electric. control system (52)

is .associated with at leas;'two unwinding placés.
_\'\\
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