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Yarn Delivery Device on a Textile Machine.and Belt Tensioni ng Devi

this Purpose The invention relates to a yarn delivery device of é}
described in the preanble to claim1, and to a belt tensioning device
i ntended for operation of the yarn delivery device. Known yarn delivery

devices of this type (DE-PS 1 286 680, de 39 31 997 Al) have a plurality of
yarn delivery rollers, which are assoei dted with individual systens of a
circular knitting machine, deliver yarns and are rotated by a common drive
belt. The drive belt |s frequently propel | ed by a dr|ve roIIer whi ch has a
vari abl e- di anet ef¥ap e hie@ Reilt ing «\t.uQleby t he
drive belt, b@ order to enable setting at |dent|cal rotatlonal speed of the
drive roIIer erent yarn delivery speeds or different delivered
quantities of yarn which vary via the selection of dianmeter. The alteration

in dianmeter of the drive roller can be effected manually or automatlcally
Associ at ed wkbhinyeptiog eltes (9e3 yarn felisgehdeyigerf mm«a@é %m@n&lp
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enl argenents I n the diameter o rrve ro and on t
keeps the drive belt automatically ten5| oned during reducti | ons in dianeter,

Inoorder 1o gYQkdlyih RRATS devldlf of BSHSD N PS G0286%48) de/3F 515 AS) fave a
plurality of yarn delivery rollers, which are associated with individual systems of a
circular knitting machine, deliver yarns and are rotated by a common drive belt. The
drive belt is frequently propelled by a drive roller, which has a variable-diameter periphe-
ral section at least partly Jooped about by the drive belt, in order to enable setting at
identical rotational speed of the drive roller, different yarn delivery speeds or different
delivered quantities of yam which vary via the selection of diameter. The alteration in
diameter of the drive roller can be effected manually or automatically.

Associated with the drive belt of such yam delivery devices is an automatically operating
tensioning device, which on the one hand enables enlargements in the diameter of the
drive roller and on the other hand keeps the drive belt automatically tensioned during
reductions in diameter, in order to avoid slippage. The tension device usually contains a
tension roller, at least partly looped about by the drive belt, and which is under the
influence of a force, particularly a resilient force.

A problem arising during diameter alteration of the drive roller resides in the fact that due
to the tension obtained in the drive belt comparatively large frictional forces have to be
overcome, particularly when the alteration is to be effected in the direction of enlarging
diameter over a large displacement path, Therefore during a manual shift of the diameter
carried out when the textile machine is stopped, the tension device is frequently firstly
manually so adjusted that the drive belt hangs down loosely. Such an adjustment is
basically in fact possible, but is always difficult to execute if the belt tensioning device is
not easily acccssifole, as is the case for example for circular knitting machines in which the
yém delivery device and with it the drive belt are frequently located high above the floor

and are not simply accessible by the service personnel. If on the other hand alteration in



tension roller, at least partly | ooped about by the drive belt, and which
I-s under the influence of a force, particularly a resilient force. A
problemarising during diameter alteration of the drive roller resides in
the fact that due to the tension obtained in the drive belt conparatively
| arge frictional forces have to be overcon®; particularly when the
alteration is to be effected in the direction of enlarging dianeter over a
| arge di spl acenent path. Therefore during a nmanual shift of the dianeter
carried out whediameter of theidrige alleh isnaarmied dut appagtically eith drsieile daviise i S

frequently first.l nyal |y s dj usted that the drive, belt hangs, down
| oosel y. Suc hmglﬁﬁn%td}{%ﬁwy ?tgy g%% PVW%Q’@@%@%‘* ’El‘ga,m‘?ﬁ‘?ﬁls padegtekeny <
difficult to eitpasisiewlyfastivefrib@ddal sadfioRNbermitdRKicE I At alvys Ba3hthble,

accessible, as is the case for exanple for circular knitting fachines in
which the yarn delivery device and with it the drive belt are frequently
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al teration i fhélteR(iBnichine running or stopped. In addition, a belt tensioning device suitable for

' the named purpose is to be provided.

The characterising features of claim 1 and 18 serve to fulfil this purpose.
Further advantageous features of the inveation will become apparent from the sub-claims.

The invention will be described in more detail in the following in conjunction with the
annexed drawing and with reference to an embodiment of a circular knitting machine
given by way of example. Shown are:

Figure 1: a partially broken-away front view of the portions of a circular knitting
machine essential for the invention, with a yam delivery device;

Figures 2 and 3: respective schematic plan views, on an enlarged scale compared to
Figure 1, of a yam delivery device comprising a belt tensioning device according to the
invention and being shown in two different operating positions;

Figures 4 and 5: a circuit arrangement for operating the belt tensioning device according

to Figures 2 and 3, in two different operating positions;

Figures 6 and 7: partial views corresponding to Figures 2 and 3 of a second embodiment
of the belt tensioning device according to the invention, likewise shown in two different
operating positions; and



of the drive roller, e.g. executed froman operating position, wthout the
necessity for conpl ex mani pul ations at parts of the textile machi ne which
are difficult to access. This shoul d be possible irrespective of whether
the dianeter alteration is to be carried out with the textil e machine
runni ng or stopped. In addition, a belt temsioning device suitable for

t he naned purpose is to be provided. The characterising features of
claiml1l and 18 serve to fulfil this purpose. Furt her advant ageous
features of tRigufer8:eatscipmatic block dRSAR HREb&endisiMp ddiie atddrdih@iothe The
invention wil] be described in nore detail in the follow ng in conjunction
with the  ani¥%eign @ aREign 9 a Prearm centeol deviee intgndad fewfsm%@ 3
circul ar knity i | | e. Shown are: Figure 1
a partially bro eggg€g§m§?gﬁg*éfgﬁ3§?w?ﬁggggggggﬁs of a circular knitting
machi ne essential for the invention, with a yarn delivery device; Fi gures
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posi tions; Fi qures 4 5 I rcyit arrangenent for ogperatjing the belt
t ensi oni ng de?fP@é éﬁ%@gmﬁbb%g’%%r”&@hﬂ% are withdrayg aﬁgi’?'sé‘?deﬂt‘g‘bperati ng
posi tions; direction of the arrow to the knitting needles mounted in the needle cylinder 3.

Supported on the framework by medns of carriers 7 and/or by a support ring 8 carried
thereby, is a yamn delivery device. The latter includes a tubular carrier section 9 secured
on the base plate 2, and in which there is rotatably mounted a shaft 10, which projects
with both ends out of the tubular carrier section 9. Secured to the lower end in Figure 1
of the shaft 10 is a gearwheel 11, which is connected in a drive relationship via a
gearwheel 12 to a gearwheel 14, which sits on a drive shaft 15, which is mounted in a
way not shown in further detail in the circular knitting machine and is propelled at a
pre-selected transmission ratio and synchronously with the needle cylinder 3. In addition
the yarn delivery device includes a drive roller 16 (Figures 2 and 3), secured to the other
end of the shaft 10, and with a peripheral section 16a, upon which there is applied along a
pre-selected loop angle an endless drive belt 17, which in addition is applied at least partly
on the circumference of at least one, but as a rule a plurality of driven yam delivery
rollers 18, which are rotatably mounted on the carriers 7 or in the cardier ring 8.
Associated with these as a rule positively, i.e. slip-free driven delivery rollers 18,
correspondingly positively delivering the yarn 6, there are yam eyes not shown in more
detail, which for example serve in a way known per se to guide the yarns 6 in such a way
that they come respectively to lie between the circumference of a respective associated
delivery roller 18 and the drive belt 17 and are thus automatically guided in the direction
of the arrow. Naturally, all other types of positive yarn delivery can be provided.

Yam delivery devices of this type, and their function, are generally known (DE-PS 1 143
294 or DE 39 31 997 Al) and therefore need no further explanation.

As Figures 2 and 3 further show, the drive belt 17 running over the drive roller 16 can be



Figures 6 and 7: partial views corresponding to Figures 2 and 3 of a second
enbodi nent of the belt tensioning device according to the invention,

| i kewi se shown in two different operating positions; and

-3 - Figure 8. a schematic bl ock diagramof the belt tensioning device
according to the invention as a portion o#-a program control device

I ntended for automatic dianmeter alteration of a drive roller of the yarn
del i very devi ce. The circular knitting machine according to Figure 1 has
a framewor k | kept tden tdosion bp Insars 6f a profirablynenathaticallyl dpeckdng Snsioding dblige 19,
nmount ed t here the framework 1 is mouynted.a . creel 4, for thread
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shaft 10 is a gearwheel 11, which is connected in a drive relationship via

a gearwheel 12 to a gearwheel 14, which sits on a drive shaft 15, which is
mounted in a In order to alter the effective diameter of the peripheral section 16a of the drive roller 16

about which the drive belt 17 loops, said drive roller 16 has for example two preferably
plane-paralle] discs, of which one is non-rotatably connected, e.g. by means of a feather
key or the like, to the shaft 10 (Rigure 1). The other disc located at a spacing from and
co-axial _witl; the first, is mounted to rotate relative to the first disc. The first disc has on
its lower surface facing the second disc grooves extending radially to the shaft 10,

whereas the second disc has on its upper side associated with the first disc at least one
spirally extending groove. Slide pieces are located between both discs, which form the
circumference or the peripheral surface of the drive roller 16 and serve for contact with
the drive belt 17. Thus the effective diameter of the circumference of the drive roller 16
can be altered in that the slide pieces mounted in the grooves with pins, projections or the
like are displaced radially outwards or inwards by relative rotation of the two discs with

respect to one another.

Drive rollers 16 of this type, which are frequently termed regulating discs, and their
function, are likewise generally known (DE-PS 1 286 680 and 28 46 279) and therefore
réquire no further explanation. In order to avoid repetition, the two last-named publica-
tions and DE-PS 1 143 294 and DE 39 31 997 Al are made the subject-matter of the
present disclosure.

Figures 2 and 3 show the drive roller 16 and the drive belt 17 in two different operating
positions. Figure 1 shows the peripheral section 16a of the drive roller 16 at its largest
diameter, and on the other hand in Figure 3 adjusted to its smallest diameter. Therefore,
as a comparison of Figures 2 and 3 shows, the tensioning spring 21 in Figure 2 is less
intensively compressed than in Figure 3, and the guide member 20 in Figure 2 is dis-
placed inwardly radially to a smaller distance than in Figure 3, so that the drive belt 17,



way not shown in further detail in the circular knitting nmachine and is
propelled at a pre-selected transm ssion ratio and synchronously wth the
needl e cylinder 3. In addition the yarn delivery device includes a drive
roller 16 (Figures 2 and 3), secured to the other end of the shaft 10, and
with a peripheral section 16a, upon which-fhere is applied along a
pre-selected | oop angle an endl ess drive belt 17, which in addition is

applied at |east_part] on the circunference of at |east one, but as a
rul e a pl ur al faspiteothe diffopent dizmeter @b thevisivg rollep [ 6,cis kept Substaintiddly atithe sapeat abl y
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drive belt 17 and are thus automatically guided in the direction
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tensi oni ng device 19, which for exanple contains a novably nounted gui de
member i 20 fo rAécheditggr l!,ovﬁgubrgsl a&g 3 these means include a controlfable or switchable actuator in

the form of a tensioniﬁg unit 22, connected to the guide member 20, and which in the

embodiment consists of a pneumatic or hydraulic cylinder/piston arrangement, which is

secured by one end to a rigid portion 23 of the machine frame or the like, and a cylinder

24, a piston 25 reciprocating therein and a piston rod 26 secured thereon, the end of

which, projecting out of the cylinder 24, is connected to the guide member 20. For this

purpose the piston rod 26 is articulated for example to a fork-shaped holder 27 with two

arms 28, which have bearing bores in which the ends of the guide member 20, in the

form of a guide roller, are rotatably mounted. The cylinder 24 is provided at both ends

with a respective connection opening 29,30 for a hydraulic or pneumatic pressure

medium, e.g. oil or air, by means of which the tensioning unit 22 can be so controlled

that the piston rod 26 either adopts its fully extended position (Figure 2), or is pre~-

tensioned in the direction of its fully retracted position (Figure 3). Thus the tensioning

unit 22 is preferably present in addition to the tension spring 21, which is appropriately

located parallel to the tensioning unit 22, attached by one end to the holder 27, and

secured by its other end like the cylinder 24, on part 23.

Figures 4 and 5 show a simple switching arrangement for actuating the piston 25 of the
teasioning device according to Figures 2 and 3, identical parts being provided with the
same reference numbers. The connection opening 29 communicates via a pressure
regulating valve 31 with one outlet of a 3/2 way valve 32, which has an input connected
to a pressure source 33 and a further connection linked to a schematically illustrated
evacuation line 34. On the other hand the coanection opening 30 is connected to one



heré for exanple a guide roller at |east partly |ooped around by the drive
belt 17, and which is under the influence of a force, particularly under
the force of a tension spring 21 engaging thereon or a weight acting

t hereon, so that upon an alteration in dianeter of the drive roller 16,
the drive belt 17 is automatically conpens@ted. In order to alter the
effective dianeter of the peripheral section 16a of the drive roller 16
about which the drive belt 17 |oops, said drive roller 16 has for exanple

two prefer ab'Uﬂ@lﬁ'OﬁB%&@aﬂaﬁﬁi GHIRCSS, wiblichviiak ah infpiecdnnectsdrto it presstiteysource
means of a feather key qr the | ik to th

connect ed, shaf 0
(Figure 1). Tﬁ%msﬁ/métﬂhaq cauangcton fipked g0 a schegatically ﬂll“r‘B?\‘F‘gﬁYi*"“@B“ 38 h“gbn t he
first, is ”Duvztt%éfs 357404 dubrolifhShy MtcﬁEPlé%afdﬁl ne@i3738, WARK sk BL oftichgl- has
on |ts | ower surfate facing the second disc grooves extending radially to
the shaft 10,ly m%grdw@wwmmefmw switthder si de associ at ed
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The method of operation of the tensioning device 19 according to Figures 2 and § is as

follows:

During normal operation of the circular knitting machine there is passed to the cylinder 24
via the connection opening 29 a pressurised medium coming from the pressure source 33,
while according to Figure 4 the magnet 37 is energised by means of the switch 39.
Simultaneously the magnet 38 is de-energized and the valve 35 is held by means of a
spring or the like in a position in which the connection opening 30 is connected to the
evacuation line 36. The connection opening 30 is therefore open so that any medium
present on the associated side of the piston can flow out. In the embodiment the arran-
gement is thus such that the piston rod 26 is drawn into the cylinder 24 and thereby the
guide member 20 is drawn radially inwards in the direction of an arrow v (Figure 3).
Thus the drive belt running over the guide member 20 is tensioned, the tension force
being substantially dependent on the pressure at which the pressure medium is compressed
through the connection opening 29 into the cylinder 24, this pressure being adjustable by
means of the pressure regulating valve 31 which has an adjusting knob. Moreover, the
piston 25 is moved in the direction of the arrow v until the counter-force exerted by the
drive belt 17 is of equal magnitude and an equilibrium is established in accordance with a



as a conparison of Figures 2 and 3 shows, the tensioning spring 21 in
Figure 2 is less intensively conpressed than in Figure 3, and the guide
menber 20 in Figure 2 is dis- placed inwardly radially to a snaller

di stance than in Figure 3, so that the drive belt 17,

- 5- despite the different dianeter of t+he drive roller 16, is kept
substantially at the sane tension and is held without slip in contact with
the various rollers and delivery rollers. If the dianmeter of the drive

roller 16 is pro-stlected teasiemlin the ditee bulr 17al This peatesbalt tgnsian presentsduring mpmsad t o
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switch 39 (Figure 5), in order to connect the pressure source 33 through the valve 35 with

i the connection opening 30, the valve 32 simultaneously being returned by a spring or the

like into a position in which the connection opening 29 is connected to the evacuation line

34, Consequently the piston rod 26 is extended out of the cylinder 24 (Figure 2) and the

drive belt is relaxed. Alternatively it would also be possible in this process step to

connect only the connection opening 29 to the evacuation line 34 and to allow the pressure

medium to flow un-pressurised through the connection opening 30 on the other side of the

piston. In this case the drive belt 17 is relaxed due to its own intrinsic substantially

elastic tension force, and thus the guide member 20 is carried in a direction (arrow w)

opposite to arrow v, and in turn draws the piston rod 26 further out of the cylinder 24 and

tensions the tension spring 21. For this case also an equilibrium condition is established

which is characterised by a smaller belt tension substantially established by the tension

spring 21 and intended for alteration in the diameter of the drive roller 16, this belt

tension being selected preferably smaller than that which would correspond with the fully

extended position of the piston rod 26.

B

The diameter of the peripheral section 16a of the drive roller 16 can now be adjusted at
will. Thereafter the connection opening 29 of the cylinder 24 is again supplied with
pressure medium, so that the belt tension automatically again adopts the pre-selected
larger value.

Thus the described tensioning device enables two different belt tensions to be simply set,
in that the cylinder 24 is either provided with compressed air or is evacuated, i.e. is

switched on or off. Imrespective of where the tensioning device 19 is located on the



purpose the piston rod 26 is articulated for exanple to a fork-shaped

hol der 27 with two arns 28, which have bearing bores in which the ends of
the guide nmember 20, in the formof a guide roller, are rotatably nounted.
The cylinder 24 is provided at both ends wth a respective connection
opening 29,30 for a hydraulic or pneumaticg pressure nmedium e.g. oil or
air, by neans of which the tensioning unit 22 can be so controlled that
the piston rod 26 either adopts its fully extended position (Figure 2), or
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i possibility is that further identical or similar tensioning umts are incorporated in parallel

with the tensioning unit 22, and the pressures of the pressure medium fed to these units

can be set to differing constant values. In this way, for example for an enlargement in the

diameter of the drive roller 16, a smaller belt tension could be pre-selected for example

than for a reduction in diameter.

The tension spring 21 is preferably a gas pressure sprfng. In this way an equally large
spring force can be effected in a simple way over the entire length of the displacement

path.

Figures 6 and 7 show an embodiment in which the belt tension is adjusted with the aid of
a regulating device shown only schematically in Figure 6. For reasons of simplicity, here
only a portion of the circumferential circle is shown with the centre point M upon which
circle the totality of the delivery rollers 18 is located in Figures 2 and 3, and the guide
element 20 is located in the direct vicinity of the drive rollers 16. Otherwise identical

parts are provided with the same reference numbers. .

Here the guide member 20 is connected by a schematically shown power measuring device
42 to a controllable or switchable actuator in the form of a tensioning unit 43, and can be

pushed to-and-fro therefrom similarly to Figures 2 and 3 radially to the centre point M, in
order to tension the drive belt 17 to a greater or lesser extent. The measuring device 42

is located between the tensioning unit 43 and a holder 44 for the guide member 20, and is

for example in the form of an intermediate spring, so that inaccuracies in the movement of



| y energi sed or deactivated by neans of an electrical switch 39. In a
preferred enbodi nent of the invention, the tension force of the tension
spring 21 is so selected that when the tensioning unit 22 is inoperative,
said tension spring maintains a pre-selected mninumtension in the drive
belt 17. This mnimumtension is so establgs- hed that on the one hand,
when this belt tension is present, the drive roller can be relatively
easily adjusted irrespective of whether the dianeter of its peripheral
section 16a i 1 I g e%,% ESsd/Rndidd Alel i
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devi ce 19 accbuisy pagsetao baginpatsofZ cnmpatatdrstsawhich hhoavsecond itput] whichds nal

operation of the circular knitfi machi ne . there  is sed to the cylinder
24 via the. coffiEetadn SopaHals Gpuindsiali) SBHer dt WHEL SR, RAEBHHAR
pressure sourﬁ@@&a&&uhmaﬁ&qﬁwaeé&@mﬂﬁm B 48 Gompare@e gi sed
by means of the switch 39. Simultaneously the magnet 38 is_de-energized and
the val ve 35 required andigptuplesignals and Rassesi3 differsatial signalideermigedifrpg dioth tor i n

whi ch the con nﬁﬁﬁaﬂlc ' éx&cileﬁ PraTpra 6. The
connecti on op{e% | ngpgbo‘?@a% ﬁgebf)e or e%%g%@g%ﬁgﬁ%ﬁ&aﬁc%%%%pﬁéﬁ Eign;t t he
associ ated si 4k The tdupopems 2hamid? tol Svithaform lareguleting didck byemeans lof wdiohan-

genment is thu t.hat the ni n 26 i.s .drawn _into . cylinder . 24
and t her eby t%ﬁ%%@oﬁﬁ% ygcea{ai C?MI@GPWE}%&%XﬁgrﬁMTi on
of an arrow vydile guitter 4),. Thus the drive belt running over the guide nenber
20 is tensioned, the tension force being substantially dependent on the
pressure at which the pressure nediumis conpressed through the connection

openi ng 29 i Nt BAbLGH bl HRS regdiatins teRic isSonsthudtel 8 BY cBElithd b Ble@irdiic MEANS Of

the pressure requlating valve 31 which has an adjusting knob. Mreover, the
regulating device, i.e. the actual and required-value signals are electrical signals. The

setting device 48 for example consists of an electric motor, particularly a servo or

stepping motor, upon the output shaft of which there is secured a spur pinion 49, while
the tensioning unit 43 is provided for example on one longitudinal side with a rack 50
meshing with the spur pinion 49. Depending on the direction of rotation of the electrical
motor, the tensioning unit 43 is moved either under the tension of the drive belt 17 in the
direction of an arrow x or under the relaxation of the drive belt 17 in the direction of an

arrow y.

The required-value signal given off by the required-value emitter 46 can be pre-selected in
stages or infinitely variably for example with the aid of an electrical rotary switch 51
shown schematically in Figure 6 and connected to the required-value emitter 46. In this
way it is possible, as in the case of Figures 2 and 3, to produce at least two different belt
tensions serving for normal operation or diameter alteration of the drive roller 16, which
are additionally monitored and regulated to constant values in the embodiment according
to Figures 6 and 7 by the regulating device.

Other measuring devices can be provided instead of the power measurement device 42
indicated in Figures 6 and 7. Reference is made only by way of example to all those

measuring devices which are generally used in knitting machines e.g. for measuring the



piston 25 is noved in the direction of the arrow v until the counter-force
exerted by the drive belt 17 is of equal magnitude and an equilibriumis
est abli shed in accordance with a

-7- pre-selected tension in the drive belt 17. This greater belt tension
present during normal operation is to a-f@rge extent independent of the
dianeter at any tine of the drive roller 16 and is nmade up of a portion
determ ned by the tension force of the piston rod 26 and a portion

deter mi ned bYyad'@odi6n)%in Rad B¢ £81d3busly el ROSIFEthS BfiveRIIT. ARhiokesdringsi on
spring 21 however is only intended to ensure a m ni num bel t tslgnsrp . the

greater tensidsnicechave forexample genivas favenloraied betwees typ dellYeEHrollGr I8, Which i y by
th i t chabl . L0 10: 1110 sl t ' ' ' f
e swicha ﬁo{g@%ﬁ?ﬁh %glggo °;ntb%€‘b3ﬁn§ oh tlgt{‘ﬁlx?re 1Rty 4 wiich helddingpRber ©

t he peri pher er 16 is to_be undertaken, the
magnet 38 i s levesimh pioted positioydependst orsthe belt teasion. 2 The pesition Hf sheqpivatiever

swtch 39 (Fi,gure 5 in o r to connect the e . ough
the val ve 35 W@%Wﬁ%& ?%ﬂ""%ﬁé‘ﬁ‘i‘%ﬂ%?n#){ﬁlg&éﬁ'gigé%&%?%&n%ousI y
bei ng ret ur negni )gigalgg&ﬁ_ ta0@riftic fohmg belt k@?]ibmt Suc¢h a)m_edshﬁnlvgﬂdévlce\&ﬂéyqiéuoimdda'or I
connection openin i s_connected.to the evaguatiqn |Line nsequent |y
the piston rcaampleiia BB 23049 Al whigh is heceby, fa PS'%Aecfﬂa-Sffr thy PIESFRL ¢ he

drive belt i Sgffls@éSh orddt iP4VaRE dep@itini t Woul d al so be possible in this
process step to connect only the connection opening 29 to the evacuation

line 34 and to allow the pressure nediumto flow un-pressurised through
e Gornec L RPAS TR BB Rl 1 6 ool e
of manually as described above, the required-value emitter 46 is for example applied to
the output of a program control device conventionally present in fextile machines, or is
switched over thereto. In this case for example the program control device on the one
hand gives out control signals which are passed to the adjusting device (e.g. DE 39 31
997 Al) set up for diameter alteration of the drive roller 16, and on the other hand pass
required-value signals in good time before and after the alteration in diameter to the
comparator 45, these producing the belt tension which is required in an individual case.
Figure 8 shows by way of a schematic block diagram how an automatic adjustment of the
drive roller 16 can be undertaken with the aid of the tension devices according to Figures
1 to 7, and the quantity of yarn passed to the circular knitting machine by means of the
delivery roller 18 can be controlled. In this case identical parts are provided with the
same reference numbers throughout. Otherwise, in Figure 8 only one delivery roller 18 is
shown, which is driven similarly to Figures 1 to 7 by the drive belt 17 here shown only
partly in broken lines, and delivers the yam 6 (see also Figure 1) to the circular knitting
machine. Here the drive roller 16 is designed similarly for example to the German Utility
Model 2 030 333, which is hereby made the subject-matter of the present disclosure in
order to avoid repetitions, and accordingly, provided with an adjusting device 53 in the
form of an electric motor, particularly a servo or stepping motor, which acts via a toothed
gearing 54 on an actuator 55 in the form of a disc and provided with toothing on the
circumference, which upon rotation of the motor in one or the other direction produces an
alteration of the diameter of the peripheral section 16a guiding the drive belt 17.
Moreover, there is shown in the area of the yam 6 a measuring device 56 for detecting

the quantity of yarn delivered by the delivery roller 18 to the circular knitting machine.




el astic tension force, and thus the guide nmenber 20 is carried in a
direction (arrow w) opposite to arrowv, and in turn draws the piston rod
26 further out of the cylinder 24 and tensions the tension spring 21. For
this case also an equilibriumcondition is established which is
characterised by a smaller belt tension sypstantially established by the
tension spring 21 and intended for alteration in the dianmeter of the drive
roller 16, this belt tension being selected preferably snmaller than that
whi ch woul d GQfe WMdedk el 36 Qgtep | derriihin pirgton rod
26. The dlanete?ﬂg?hthe Sgﬁfgﬁg%él!g%%%?bn 16aﬂigﬁ€%§ drlggﬁioller 16
can now be ad¢nsione Thgmeagyring devipefleintiudes @hmme@mswg)wélmﬂg apyindf t he

cylinder 24 i r . I t

Fonsi on aut ofBidtals PartRobat gl bien REFRIL' S PEct i ikl Bunlifu '
t he descri be@!ub&imwﬂm{r@nd:e\scanﬂedeb}akdqﬁo-bmmﬁeemﬁs wdtematxwhysﬂm’ml&o be
sinply set, hat | inder 24 is ei her rovi dvm'th resse air
or is evacual“@@da’f" b%ﬁf Y magneds oty %2 'Woﬁf’o gij

t ensi oni ng d%\’du@@vei;goﬂ Sthérvfat nPmedsifing dev1ces and anﬁgéxﬁdﬂsadksdéﬁteﬁtthdwmth

machi ne, by rreans of, a 5| l e switching procedure by neans of a switch 39,

execut ed for fesconystng (fuaatities of yars dute glectrigg é‘leaS‘F%m@éﬁgﬁ’és ¥hsur ed
that the subpeperily known to the person skilled in the art and are explained for example in the

publications DE-OS 21 27 953, DE-OS 24 36 401 or DE 38 27 453 C1, which are hereby
made subject-matter of the present disclosure in order to avoid repetition.

The sensor 58 is connected to a circuit arrangement not shown in more detail and emits at
its output an actual-value signal, which is characteristic for the quantity of yarn delivered
at any moment. This preferably electrical signal is compared in a comparator 59 with a
required-value signal, which is provided for example via a line 60 from a program control
device 61 or a required-value emitter with an adjustable required value. The differential
value determined by the comparator 59 is passed to a regulator 62, which generates an
adjusting signal passed to the adjusting device 53, in such a way that the quantity of yarn
delivered always corresponds fo the required value predetermined by the program control
device 61 or by the required-value emitter., This same program control device 61 can
emit a required-value signal for the required-value emitter 46 (Figure 6), via a line 63, in
order according to the above description to alter the tension of the drive belt 17 in good
time before or after an alteration predetermined by the program control device 61 of the
required value passed to the comparator 59 and a consequent alteration in the diameter of
the drive roller 16. Thus there results, as is the case with Figures 2 and 3, the advantage
that an alteration of the quantity of yam to be delivered and/or of the belt tension can be
carried out simply and in a user-friendly manner from a central operating position or the
like.

Determination of the diameter of the drive roller 16 necessary for a required quantity of

yam can be effected by reference to a table or by means of the formula

d=L/i- =)



sequent alteration in dianeter of the drive roller 16 can be undert aken
with low friction and using a setting device known per se (e.g. DE 39 31
997 Al), and likewise to a |large extent autonmatically. Wth the

enbodi ment according to Figures 2 and 3 it is possible to adjust even
further belt tensions instead of the two.bglt tensions predeterm ned by the
tensioning spring 21 and a tensioning unit 22. This is for exanpl e possible
in that an alteration in the pressure at which the pressure nediumis

passed into tQfedinld RUR didfetSoftAE BEIAKADN sccIPIdAE tROES/e Rolldr s, LS tHeat
further identical or simlar tensioning units are incorporated in parallel
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controll able or switchable actuator in the formof a tensioning unit 43,

and can be

The adjustment path necessary for displacement of the guide member 20 arises for

example on the other hand from the formula
1 = (ul-u2)/4

wherein 1 is the displacement path and ul, u2 are the diameters of the peripheral section
16a before and after an alteration in diameter, a condition being that the guide member 20
is substantially looped around by the drive belt 17 over a peripheral section of 180°.

The invention is not restricted to the embodiments described, which can be modified in
many ways. For example, the drive belt 17 can also be in the form in particular of a
toothed belt, which co-operates with corresponding toothings of the various rollers or
wheels. The term “drive belt" is thus intended to serve as a general title for all possible
drive members. Furthermore, in the embodiment in Figures 2 and 3 the tension spring 21
could be omitted, if a certain minimum tension is not necessary or is produced in another
way. Moreover it would be possible to use the tension spring 21 to generate a greater
belt tension intended for normal operation of the delivery roller 18, and to use the
tensioning unit 22 in order to generate a smaller belt tension intended for alteration of the
diameter of the peripheral section 16a. For this purpose it would merely be necessary to
produce the smaller belt tension in that a pressure medium is supplied to the cylinder 24
via the connection opening 30, in order in this way to extend the piston rod 26 and to



pushed to-and-fro therefromsinmlarly to Figures 2 and 3 radially to the
centre point M in order to tension the drive belt 17 to a greater or

| esser extent. The measuring device 42 is |ocated between the tensioning
unit 43 and a holder 44 for the guide nmenber 20, and is for exanple in the
formof an internmediate spring, so that ingccuracies in the novenent of |
-9 - the tensioning unit 43 do not becone i mediately noticeable as |arge
tension alterations in the drive belt 17. The fluctuations of this

i nternmedi ate é,ﬁ{rélgtglr g&@g?&%ﬁiﬁr& & thd ﬁhﬁo@@rﬁé%ﬁt "HaftRrmRd, W&%Fﬁbei ng
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differential si%nalqggtern‘i,ned fromboth to_a regulator 47, which is

connected to G Hyention; Abousalhitis pepsigle tp dnclude the bolfitepsiag fevicas. The
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the belt tension is automatically kept at "the nom nal val ue predeterm ned

by the requi reltuit, sathafaregulitionds theg effectedatiléast prnthowitirbydrayliscor pagnmatici ng

device is ConﬁlFMﬁ%F&q . Lcal wOr t j € %&F; LN [.Ge,
i.e. the actual an r%g&bfglﬁ&b%ﬁhﬁe&%?gﬁgmgﬁgﬁg’% g!ggorul&ca mé’n%ﬂg&/%%e
setting devi cegdstidfgodevieracnolbe prafusédstsmoderm miab-ekettronicspot with theaaid of ul arly a
Ser V(_) or components controlled by micro-computers or the like. Finally it is self-evident that the

features according to the invention can also be used in combinations different from those
fllustrated and described.



steppi ng notor, upon the output shaft of which there is secured a spur
pinion 49, while the tensioning unit 43 is provided for exanple on one

| ongi tudi nal side with a rack 50 neshing with the spur pinion 49. Dependi ng
on the direction of rotation of the electrical notor, the tensioning unit
43 is noved either under the tension of the drive belt—17 in the direction
of an arrow x or under the relaxation of e drive belt 17 in the direction
of an arrow y. The required-val ue signal given off Blw”ﬂmm Hm] cmkal ue
emtter 46 cehe pre-selected in stages or infinitel g m anpl e
with the aid n electrical rotary switch 51 shown schemathi ¢ 11y i
Figure 6 and connected to the required-value emtter 46. In this way it is

ossible, as.in the f Fl ures 2 oduce at
gi fferent bellt tensi ‘ffg e 35K I‘“%@‘?gﬁ{‘ﬁﬁgﬁ?o %%@ﬁ‘m@f et i on
of the drive (18)lahgn dkﬁedwiwimeam foflfi bﬂo@ﬁlﬁbﬁYsaMQﬁivb%ﬁéb Rivihg' £@ieAteftd t O

constant values in the enbadi pent according to Figures and 7 by the

regul ating dé{dca drive @ﬁéﬁ%&@&rﬂeﬁgh%\ﬁﬁé’é@ (Kah b&@\ﬂ‘@éﬁeq adiapkeastdn t he
power neasur fd Oy | RAde Reh& Sikee 1 S nade
only by way ??Rgé?gg@?ﬂgﬁt 0 ﬁe’?ﬂ%ogéelf’ﬁgggh&ﬁlaﬁg&s evices wﬁ]ig?:h a‘ra&e general ly
used in knit tmm@cn@@h neting op.the dfiverbeltd G ohanacerided in that the tension device (19)
- 10 - includes controllable means for producing at least one larger belt tension intended for

normal operation of the delivery roller (18) and a smaller belt tension intended for

alteration of the diameter of the peripheral section (16a) of the drive roller (16).

2. Yarn defivery device according to claim 1, characterised in that the means
include an actuator (22,43), connected to the guide member (20).

3. Yarn delivery device according to claim 2, characterised in that the actuator
(22) includes a cylinder/piston arrangement (24 25,26) intended for displacement of the
guide member (20).

4. Yarn delivery device according to one of claims 1 to 3, characterised in that
the tensioning device (19) has a tension spring (21) for maintaining a pre-selected

minimum belt tension.

5. Yarn delivery device according to claim 4; characterised in that the tension
spring (21) is connected parallel to the actuator (22) with the guide member (20).

6. Yamn delivery device according to claim 5, characterised in that the tension
spring (21) substantially establishes the smaller belt tension, and the actuator (22)
substantially establishes the larger belt tension.

7. Yarn delivery device according to claim 2, characterised in that the actuator

{43) is a tension unit movable by means of a motor (48).



yarn tension, and can be anal ogously used here for the drive belt 17. Such
measuri ng devices have for exanple a pivot |ever |ocated between

delivery rollers 18, which is provided with a guide mang t he
drive belt 17, and which holds the pivot lever in a piv m;m MEM
dependent on the belt tension. The positijgn of the pivot *l everd

for exanple by opto-electronic nmeans and then provides an el ectrical
actual - value signal characteristic for the belt tension. Such a measuring

dovice 15 expl al ned vl i@TRbcd Bckif) @380 B 1 %, Sl ahraace

t he subj ect - matter sclosure in order to avoid repetition.

| f adj ust merthe gaide mnma@ﬁx isra gufidet ioBercht fleast paly lepped @rouad by theedrisierbislt ed

aut omat i cal léd nst ead of manually as descri bed above, the required-val ue
emtter 46 i “or exanple applied to the output of a program control device
conventionally present in textile machines, or is swtched over thereto. In

this case for exanple t ram co trol devj e pne han I ves out
control signals whi gﬁr“a‘?"’g“’%& tﬁ(?f‘%ghaﬁ'ﬂ‘ ge@r%(’,é‘}? g“e(ggg 4 31 997
Al) set up fgeoceiddhitthe Bl %ﬁbﬁ aémbf(wm atWitd® meRibbre39,58) foa@ehtamg &erot her
hand pass required-value signals in good tinme before and after the
alteration |ﬁworumwhtgertqtbesm@leébﬂlp@na@mndmwm@se produci ng the belt
tension which is required in an individual case. Figure 8 shows by way of a

schematic bl ock di agram how an automatic adjustnent of the drive roller 16
can be undertaken \MYumddheergiddvio&adcmdhigemshhm9delmqubmdha!ithﬂgswi®hFi gures

l1to 7, andthe sed to the circular knitting machi ne by
means of themfﬁ ébr% H"&Tﬁﬂégﬁabe controlled. In this case identical
parts,are provided with the same reference nunbers t hroughout. O herwi se,
in Flgure8only one delivery roller 18 is is driyv mlarly
to Figures ko 7 bym@h&?fy\ﬁ‘@lﬁfd@ff’?‘gﬁéroéeg \gh )}Bpwcffmﬁ?ﬁp‘ﬂrt{%

lines, and dﬁéuﬁ%@r wesyﬁarsra&n&émﬁxeaée&m ﬁbawgs)limanaedmaﬁérn{g%@r ni Lt ng

chlne Here t Ive Tol I'S S|gned simlarly for exanple to the
German Uil |d1§mwmth€29@@6@%°ﬁanﬁléa) i s hereby made the subject-nmatter of
the present disclosure in order to avoid repetitions, and accordingly,
provided with an adjusting device 53 in the formof an electric notor,
particul arl y12a ser v¥aor defivapdevice aooomding todlainn 1actharavierised in tot Hedetiepr i ng 54
formof a disc and provided with toothing on the

on an actuat 52 jen th
ci rcunf er enc s &b FFt?‘bP]QfCﬁan of the notor in one or the other
di rection produces an

13. Yam delivery device according to one of claims 1 to 12, characterised in that it has an
automatically operating measuring device (56) for measuring the quantity of yam delivered
by the delivery roller (18) to the textile machine.

14. Yarn delivery device according to one of claims 1 to 13, characterised in that
it has a regulating device (53,56-62) for regulating the quantity of yarn delivered by the
delivery roller (18) to the textile machine.

15. Yarn defivery device according to claim 14, characterised in that the regulating
device includes a comparator (59), which has a respective input connected to a required--
value emitter (60) and an input connected to the measuring device (56) as an actual-value
emitter for the quaatity of yarn, and an output coanected to a regulator (62) for the setting
device (53) for emitting a control signal dependent on the difference between the required
and the actual values.



alteration of the diameter of the peripheral section 16a guiding the dr|ve
belt 17. Moreover, there is shown in the area of the yarn a nea

device 56 for detecting the quantity of yarn dellvered
roller 18 to the circular knitting machine. H!Hmﬁm ﬂﬂr
nmeasuring device 56 might also be set up fgor determning the yanm

The measuring device 56 includes for exanple a neasuring roller 57, around
which the yarn is | ooped, and which has hol es 59 spaced apart in t he

circunferentigl diregis aelively &vice aBcoRfing RAIRCLS) YRRt REPIhAGhE RlifpedS£NS O
58. Alternatively the holes could be replaced by per manent magnets' or ot her

means, and t Nelueemitter (&ddin desigredrs i ngricaf 4 pragramioputrg} device apd myay de setvgr n
measuri ng deﬁﬂ%ﬁiﬁﬁ%l@ﬂ JApgement s associated therewith for converting the
delivered quantitie yarn into electrical neasurenent signals are
generally known to the person skilled in the art and are explained for

exanple in t pubI| at i oS 21 95 4 36,4 DE 38

755 C1- whi chlar e horh el emeteviss pardiie o imols, Chuscih b i e b PogHRe |
order to aVOb@htfoFﬂ&ﬁéet(G% connb&t8d 6PN abtuAr (23) SRS RALIGE dévice(19), afid!istset
arrangenment not shown 1n nore detail and emts at its _oufput an
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delivered at a | ectrical signal is conpared in a
conparator 5 ?ﬁpgggghuﬁge -va J%ﬁg?gna whi ch is provided for exanple

via a line 60 froma program control device 61 or a requi red-value emtter
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terised in that it is designed in accordance with one or more of claims 1 to 10.



adj usting signal passed to the adjusting device 53, in such a way that the
quantity of yarn delivered al ways corresponds to the required val ue
predeterm ned by the program control device 61 or by the required-val ue
emtter. This sanme program control device 61 can emt a required-val ue
signal for the required-value emtter 46 (Figure 6), via a line 63, in
order according to the above description {70 alter the tension of the drive
belt 17 in good tine before or after an alteration predeterm ned by the
program control d¥#RNeDELIVERY hBEYECH i Ot R ERATI LFa MAEHINE, AND BBRPar at or 59
and a consequent alterati TENSRONING dDEVECE FOR THIS ®URPOSEol | er 16. Thus
there results, as is the case with Fi %ﬁ’snd 3, the advantage that an
alteration of the quantity of yarn to ered and/ or of the belt

t ensi on can carried out . si user-friendl nner froma
central oper AFS HYCHOTTFIAH tog ryq}ﬂé’ell“ic%devmlﬂétae‘P’Fﬂl?lHlaWUﬁf’h@%P&‘?rﬁfﬁr of

the drive robdliveryliollercd8p&mly/ddver dedict Bilkig @dn%&t(n?)ymeﬁdéd%fh@ﬁfbp@l‘?mn
effected by reference to a table or by neans of the fornula
= L/(i [er §ﬁ1d flnve device includes 2 drive roller (16) with a peripheral section (16a) at least partly 12 -

V\,herelnd | S1obBt HbGHEES ak deive roller
16, L is the gﬁant Ity o ¢ a}’%ﬁ?to@zje&ng%%lélf ngﬁfalr?%@gaagﬁla%nsgﬁﬁ] eé/ctl‘)' cgt i on of
t he needl e cyith aguide3nenzhed (20) jagting on the drive belt (17). Accordmg to the invention the
tension device further includes controllable means (43,48) for producing at least one larger
. belt tension intended for normal operation of the delivery roller (18), and one smaller belt

tension intended for altering the diameter of the peripheral section (16a) of the drive roller

(16). In addition the invention relates to a belt tensioning device for yamn delivery devices
on a textile machine .

Figure 6



the transmi ssion predeternmined by the gearwheels 11 and 14 in Figure 1
between the needle cylinder 3 and the drive roller 16. A condition in this
respect is that the dianmeter of the peripheral section of the delivery
roller 18 delivering the yarn 6 corresponds to the dianeter of the

peri pheral section of the delivery roller 18 driven by the drive belt 17.

If this is not so, the dianeter of the peripheral section of the delivery
roller 18 delivering the yarn is also included in the calculation. The
value determined in this way for the dianeter of the drive roller 16 can
firstly be set, using the invention, for exanple manually via the program
control device 61 (Figure 8). Then thid/6al ue can be nonitored and kept
constant by neans of a regulating device according to Figure 8. The

adj ust mrent path necessary for displacenent of the guide nenber 20 arises
for exanple on the other hand f¥fqQmthe fommul a
1 = (ul-u2)/4 wherein 1 is the g\@placene t path and ul, (42 are the

di aneters of the peripheral section' 16a bef/qre and after anlalteration in

di anmeter, a condition b&j tant¥afly

| ooped around by the driYyefle a | I i of 180[err].
The invention is not resfrkgt t h i t e | BRG, whi can be
nodi fied in many ways. Fgr exanple, {thedri Ve bglt cdn Rliso b t he
formin particular of a foofhedfbelf{, i chfco- pper atesfw jih corsespondi ng
toot hings of the variouslraollers orfj whegls.| The/term "drivglbeltf", is thus
I ntended to serve as a g€ T ime

Furthernore, in the embodinent in Figures 2 ang, 3 the tensign spring 21
could be omtted, if a certlin mninmmtension—s not necesgary or is.
produced in another way. M}eover it Ible to uge the tension
spring 21 to generate a gregter bat:ttﬂﬁégn I At ended for hormal operation

of the delivery roller '¥8—and to use |
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tensioning unit 22 in order to generate a smaller belt tension intended for
al'teration of the dianmeter of the peripheral section 16a. For this purpose
it would nerely be necessary to produce the smaller belt tension in that a
pressure nediumis supplied to the cylinder 24 via the connection opening
30, in order inthis way to extend the piston rod 26 and to

- 13 - entirely or partly renove the force of the tension spring 21.
Furthernore, the nmeans for setting the dianeter of the peripheral section
16a, given only by way of exanple, could be replaced by other neans. The
sane applies to the nmeans proposed for &algeration in the belt tension,
which are only to be interpreted as exanples, intended to sinplify under-
standi ng of the invention. Above all it is possible to include the belt
tensi on device according to Figures 2 and 3 simlarly to Figures 4 and 5 in
an enclosed regulating circuit, so that regulation is then effected at

| east partly with hydraulic or pneumatic ngggs instead of by electrical
means. Furthernore, the various neasuring, fcontrol and regufgting devices

can be produced by nmodem mi cro-el ect \CS.| or~th the aidfpf conmponents
controlled by mcro-conputers +ke. rFi W is -evident that
the features according to thgfrfivent. an so be i n gqonbi nati ons
different fromthose illus ted dgscri bed.
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- .14 - 1. Yarn delivery device on a textile machine wth at

| east one yarn delivery roller (18) and a drive device intended for its

. propul sion, said drive device having a drive belt (17), a drive roller
(16) with a peripheral section (16a) alterable in dianeter and at least in
part | ooped around by the drive belt (17), and a tensioning device (19)
with a guide nenber (20) acting on the drive belt (17) characterised in
that the tension device (19) includes controllable neans for producing at
| east one larger belt tension intended for normal operation of the
delivery roller (18) and a smaller befjgtension intended for alteration of
the diameter of the peripheral section (16a) of the drive roller (16).

2. Yarn delivery device according to claim1, characterised in that
the neans include an actuator (22,43), connected to the guide nenber (20).
3. Yarn delivery device according to claim?2, characterised in that
the actuator (22) includes a cylinder/pigkon arrangenent %§4,25,26)
i ntended for displacenent of the guide nber (20). J Yarn
del i very device according to one of [ 1 3, characyarised in that
t he tensioning device (19) has n r f mal nt ai ni ng a
pre-sel ected g )
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m ni mum bel t tension. 5. Yarn delivery device according to claim
4, characterised in that the tension spring (21) is connected parallel to
the actuator (22) with the gui de nenber (20). 6. Yarn delivery
device according to claim5, characterised in that the tension spring (21)
Substantially establishes the smaller belt tension, and the actuator (22)

substantially establishes the |arger belt tension. 7. Yar n
delivery device according to claim?2, characterised in that the actuator
(43) is a tension unit novable by neans of a notor (48). 8

Yarn delivery device according to one pfgclainms 1 to 7, characterised in
that the guide nmenber (20) is a guide roller at |least partly | ooped around
by the drive belt (17). 9. 22 Yarn delivery device according to one of
clainms 1 to 8, charactgéhsed in tRat
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associated with the belt tension device (19) is a switch nenber (39,51) for
switching over fromthe larger to the smaller belt tension and vice versa.
10. Yarn delivery device according to claim9, characterised in that
the switch menber (39,51) is an electrical swtch. 11. Yarn delivery
device according to one of clainms 1 to 10, characterised in that the drive
roller (16) has a controll able setting device (53) intended for altering

the di ameter of the peripheral section (16a). 12. Yarn delivery
device according to claim11l, characterised in that the setting device (53)
is an electric notor. 13. Yarn delivér¢ device according to one of clains

1 to 12, characterised in that it has an autqmatically operating neasuring
device (56) for neasuring the quantity of yarnNeliver by the delivery
roller (18) to the textile machi ne. 14. Gﬁ.rn delTvery device
according to one of clainms 1 to 13, characterisgq in that it has a

regul ati ng device (53,56-62) for regulating the gyantity of yarn delivered
by the delivery roller (18) to the textilggmaching, 15. Yarn
delivery device according to claim 14, cha acteriskd in that the regul ating
device includes a conmparator, (59), which has—a @?ective i nput connected
to a required-- value en‘i:t &} (6@)3and anfi nput \cannected to the neasuring

device (56) as an actual—= e emitter fdr the qrgptitypef yarn, and an
out put connected to g egut avr (62) zjgr
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device (53) for emtting a control signal dependent on the difference
bet ween the required and the actual val ues.

- 16- 16. Yarn delivery device according to claim 15, characterised
in that the required-- value emtter (61) is designed as a part of a
program control device, and may be set to different required val ues. 17.

Yarn delivery device according to claim 16, characterised in that the
program control device (61) is connected to the actuator (22) of the
tension device (19), and is set up to reduce or enlarge the belt tension
before or after an alteration in the d%?geter of the peripheral section
(16a) of the drive roller (16). 18. Belt tension device for yarn
delivery devices on a textile machine, charac- terised in that it is
designed in accordance with one or nore of clains 1 to 10.
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