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for a take-up systemused in such machines. 5 The invention has
particular application for use in a circular knitting machine and , s herein

described in that context APAKEUP SYSTEM FORA MNITFINGMACHINE t
I nvention i's not limted to this particular use: In a circular khitting

machi ne, the fabric fihel e@@ﬂt ﬂpemogfnﬁ% Q@ﬁrgwjﬁ ﬁmﬁh\?sﬁﬂéﬁiﬁéé %n@ Yhéd

down fromthe bed by a t e-up syste wound onto a
roller. In a consmdﬁcall;ato a;tkwerasseMblytfaka-taMpwwn usediiresuch machines.: v
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and are adapted gy @RHdpbinidastritiod lﬁlﬂﬁét%ﬁféﬁ Ndowéber! it will6s epgrebiatbd matthe
tension. In producing quality fabric, it isi rrportant to maintain the _
fabric com ng 15inventiontis aotlimitad-toithlg particulat use.t ant presel ected tension. Any
variation in this In a circular knitting machine, the fabric is formed on a needle bed and is N
subsequently pulled down from the bed by a take-up system whereafter it is
10 wound onto a roller. In a conventional system, the take-up system includes a
plurality of drive rollers located intermediate the needle bed and the roller.
These drive rollers are driven by a transmission shaft of the knitting machine
and are adapted to maintain the fabric coming off the needle bed in tension.

In producing quality fabric, it is important to maintain the fabric coming

15 off the needle bed at a constant preselected tension. Any variation in this
tension can reduce the quality of the fabric produced. A problem with previous
systems is that the tension produced by the take-up system is directly
dependent on the input torque of the transmission shaft. In operation of the
knitting machine, this torque is found to vary ‘considerably through continued

20 operation of the machine or through poor adjustment of the drive arrangement
of the knitting machine. Accordingly, in the past it has been very difficuilt to
maintain the tension at the take-up system at its desirad level.

_ An aim of the present invention is to provide an improved drive assembly

,. for a take-up system for a knitting machine, A specific aim of the invention is to

| 25 provide a drive assembly which is better able to maintain the fabric being taken
off the needle bed at a substantially constant preselected tension.

Accordingly, in a first aspect the present invention provides a drive
assembly for a take-up system for a knitting machine, the assembly including:
two drive parts one of which is connectable to an input member of the system,

30 the other connectable to the take-up system, the drive part being connected to
form a drive connection between the input member and t_he take-up system, the
input member being operable to impart an input force to the system and the

drive connection enabling the Input member to Impart an actuatmg force fo the
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directly dependent on the input torque of the transmission shaft. In
operation of the knitting machine, this torque is found to vary
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adj ustnment of the drive arrangenent of the knittin chi.ne. Accardingly,
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nmachi ne. A speci lhput ferce of ‘the invention is to 25 provide a drive assenbly
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for a knitting rracqﬁl ne, tﬁe assenbly 1 ncluding: two drive parts one of

whi ch i s connectsishdhabit isnotrgaialy naliapton the input foyea. eFyurthermore, by having the -
control means operable to influence the drive connection, it is possible to
provide a system which Is able to be self-adjusting.

10 In a preferred form, the control means is operable to influence the
efficiency of the drive connection in being able to convert the input force to the
actuating force. The efficiency of the drive connection relates to the power loss
across the drive connection and is usually measured as an percentage of the
input force.

15 in a particularly preferred form, the control means is adapted to maintain

~ the actuating force at a substantially constant level by being operable to change
the efficiency of the drive connection in response to changes in the magnitude
of the input force. This amangement has great practical benefit as the control
means is able to compensate for any fluctuations in the magnitude of the input

20 force. In this arrangement, if the magnitude of the input force increases beyond
pre-determined level, then the control means is automatically adapted to
reduce the efficiency of the drive connection so as to compensate for this
increase in input force and thereby enable the actuating force to be maintained
at a substantially constant level. Conversely, if the magnitude of the input force

25 decreases, then the control means is adapted to increase the efficiency of the
drive connection 0 as again to _oompensate for the fluctuation in the Input
force.

A particular advantage of this arrangement is that this compensating
action of the control means can be self-adjusting as the control means is

30 operable directly in response to changes in the magnitude of the input force.

In a preferred form, the drive assembly is in the form of a pulley
arrangement wherein the drive parts include first and second pulleys which are
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take-up system the input nmenber being oper dvle to i mpart an input force to
the systemand the drive connection enabling the input member to inpart an
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5 the drive connection is dependent on the tension in the belt.

Preferably, the tension in the belt is established by the control means by
the spacing between the first and second pulleys. Specifically, in a preferred
form, the control means is operable to establish a pre-determined spacing of
the first and second pulleys in response to a pre-determined magnitude of the

10 input force. In this arrangement, an increase in the magnitude of the input force
causes a corresponding decrease in the spacing between the pulleys.
Conversely, a decrease in the magnitude of the input force causes a
corresponding increase in the spacing between the pulleys. In this way, a
relationship between the magnitude of the input force and the efficiency of the

45 drive connection is established to thereby enable the system to be self-
adjusting.

In a preferred form, the drive assembly includes a frame and wherein the
control means includes a mounting arm which Is movable mounted to the
frame. The first pulley is mounted on the mounting arm whereas the second

20 pulley is secured to the frame. In this arrangement, movement of the mounting
arm causes the first pulley to move relative to the second pulley.

Preferably, the input force is adapted to be applied to the first pulley and
is adapted to apply a biasing force to the mounting arm. This biasing force is
adapted to bias the mounting arm to move the first pulley in a direction towards

25 the second pulley. Preferably the control means further includes a tensioning
means which is operable to apply a resisting force to oppose this blasing force,
With this arrangement, the posifion of the mounting arm and therefore the
spacing between the first and second pulleys, is established when the biasing
force and the resisting force are substantially in equilibrium. An increase in

30 either the biasing force or the resisting force will cause the mounting am to
move to re-establish equilibrium of the system.
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possible to provide a systemwhich is able #0 be self-adjusting. 10
In a preferred form the control neans is operable to influence the
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substantial |y cofptdive cofMédtioRy bei ng operable to change the efficiency of

the drive connection in response to changes in the magnitude of the ini)ét_
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beyond preferred form, this second flexible machine element is in the form of a chain
and wherein both the transmission shaft and the pulley incorporates sprockets.
Each of these sprockets is adapted to be mounted concentrically with the
10 respective axes of the transmission shaft and the first pulley,
With this arangement, the input force imparted to the ﬁrst'pulley is in the
form of a torque. Moreover by virtue of the torque applied to the first pulley, a
static load is induced on the first pulley as a result of the engagement of the
chain with the sprocket. This static load, which is directly dependent on the
15 magnitude of the torque, causes the biasing force to be applied to the mounting
arm. |
In a preferred form, the drive assembly further includes a tightener
operable to engage the second ﬂexible machine element. With this
arangement, the tightener is adapted to take up any slack in the second
20 flexible machine element caused by relevant movement of the first and second
pulleys. With this arrangement, the tightener is operable to ensure that the
drive connection between the transmission shaft and the first pulley remains
constant. _
In a preferred form, the second pulley is coupled to the take-up system
25 through a third fiexible machine element. Preferably this third machine element
is in the form of a chain and both the second pulley and the take-up system
incorporates sprockets to which the chain is connected. With this arrangement,
the drive connection formed between the second pulley and the take-up system
is adapted to remain constant. Furthermore, preferably the take-up system
30 includes a drive roller which incorporates the sprocket connected to the third
flexible machine element.
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Figure 1 Is a schematic view of a take-up system for a knitting machine;
and .

Figure 2 is a plan view of a drive assembly according to an embodiment
of the present invention for use In the take-up system of Figure 1.

10 Figure 1 illustrates a general arangement of a take-up system 50 for a
circular knitting machine. The take-up system includes a series of three friction
rollers 51, 52, 53 and a winding shaft 54. Fabric 100 produced on a needle bed
(not shown) of the knitting machine is pulled down off the bed by the rollers and
then wound onto the shaft 54. With this arrangement, the fabric taken off the

15 bed is under tension and the magnitude of this tension applied is dependent on
the torque imparted to the rollers.

In the Nustrated form, drive is only Imparted to the middle rolier 52
whereas rollers 51 and 53 are idler rollers and rotate in response to the
frictional engagement with the fabric. The purpose of the idler rollers 51 and 53

20 s to maintain the fabric in engagement with the driven roller 52.

Figure 2 illustrates a drive assembly 10 for imparting torque to the
roller 52.

The drive assembly 10 includes a frame 11 having an Input member 12
and an output member 13. The input member 12 comprises a transmission

26 shaft 14 of the knitting machine and includes a sprocket 15 mounted coaxially
with the axis 16 of the shaft 14.

The output member 13 incorporates a central shaft 17 which is coupled
directly to the roller 52. The output member 13 further includes a sprocket 18
which is mounted concentrically with the shatt 17.

a0 The drive assembly 10 is adapted to impart a torque to the shaft 17 of
the output member 13, In a response to a driving torque imparted by the
transmission shaft 14. To impart this actuating force to the output member 13,
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In this arrangenent, an increase in the _magnitude of the input force causes
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30

interconnects the transmission sprocket 15 and the driven sprocket 20 of the

‘intermediate pulley 19. With this arrangement, torque is imparted from the

transmission shaft to the pulley 19 via the chain 21. This drive connection
further includes guide pulley 35 and tensioner 23, both of which are engagable
with the chain 21. The purpose of the tensioner 23 will be discussed in more
detail later.

A second drive connection is provided between the intermediate
pulleys 19 and 20. This type of drive is used as the second drive connection is
arranged to have a variable efficiency which is dependent on the tension in the
flexible machine element. An elastic belt is ideally suited as it functions in this
way. Specifically, the efficiency of the belt to transmit power is dependent on
the frictional engagement between the belt and the pulley. This in turn is
affected by the tension in the beit. In a preferred form, the belt 23 has either a
flat or round profile and typically consists of a strong elastic cord surrounded by
chrome leather or an elastomer. Such belts exhibit continuous power
transmission even when the belt slips to some degree.

A third drive connection is formed between the intermediate pulley 20
and the output member 13. In this drive connection, a driving sprocket 24 is
mounted concentrically with the | pulley 20 and a third flexible machine
element25 couples thé sprocket 24 with the sprocket 18 mounted
concentrically with the output shaft 17. A guide pulley 26 is engagable with the
chain 25 to maintain the chain in correct engagement with the sprockets 18 and
24, |

The drive assembly 10 further includes a control device 27 which is
adapted fo influence the drive connection between the input shaft 12 and the

-
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apply a resisting rce to oppose this bilasing force.
to be varied. _
The control device 27 further includes a tensioning device 30 which is
operable between the linkage arm 28 and the frame 11. In the lilustrated form,
10 the tensioning device 30 is in the form of a tension spring and is mounted so as
to apply a force to the linkage arm 28 to bias the linkage arm to move in a
generally upward direction as illustrated in Figure 2 so as fo bias the two
intermediate pulleys apart.
This biasing force imparted by the tensioner 30 is opposed by a force
15  imparted to the intermediate pulley 19 by the torque force applied by the input
 shaft 12. Specifically, the chain 21 in imparting torque to the puiley 19 also
causes a static load to be imparted to the pulley 19 by virtue of the engagement
of the chain 21 with the teeth of the sprocket 20. This static load acts in the
plane of the sprocket 22 and results from the loading induced on the sprocket
20 from the chain 21. In the illustrated form of Figure 2 this static load acts
generally downwardly and therefore blases the linkage arm 28 to move in a
direction which will cause the spacing between the pulleys 19 and 20 to be
reduced.
With this arrangement, the position of the linkage arm 28 is established
26 when the moment applied to pivot 29 by virtue of the static load imparied by the
chain 21 on the pulley 19 is equal and opposite to the moment generated by
virtue of the tension In the spring 30. With this arrangement, an increase in the
torque applied by the transmission shaft 12 and imparted to the chain 21 will
cause an Increase in this static load which in turn will cause the linkage arm to
30 move out of equilibrium causing it to move towards the pulley 20 until
equilibrium is re-established. Movement of the linkage arm in a direction which
decreases the spacing between the intermediate pulleys 19 and 20 will cause
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bi asing force and the resisting force are s@bstantially in equilibrium An
increase in 30 either the biasing force or the resisting force will cause
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5 Movement of the pulley 19 does not affect the drive connection between
the input shaft 12 and the pulley 19 as any slack is automatically taken up by
virtue of the operation of the tightener 23. Therefore the efficiency of this drive
connection produced by the chain 21 Is maintained at a constant.

In contrast, however, the efficiency of the drive connection between the

10 pulleys 18 and 20 will vary depending on the position of the linkage arm 28 as it
will directly affect the tension in the elastic belt 23. As mentioned above, the
power transmission in an elastic belt drive is dependent on the frictional
engagement between the belt and the pulleys. This in tumn is directly affected
by the tension in the belt. As a consequence, when the belt is at a higher

15 tension, the efficiency of the drive connection increases as there is less
slippage of the belt relative to the pulley. In contrast, when the tension of the
belt decreases the frictional engagement decreases and additional slippage
occurs betwaen the pulley and the belt thereby reducing the efficiency of the .
drive connection.

20 . Accordingly, the control device 27 allows for control of the output torque
generated at the roller 52 of the take-up system by controlling the efficiency of
‘the drive assembly. Specifically by choosing the position and characteristics of
the tensioning device 30, the position of the linkage arm 28 can be established
for a specific input torque. This in tumn will dictate the spacing between the

25 pulleys 19 and 20 and thereby the tension in the belt 23. The tension In the
belt 23 in tum dictates the efficiency of the drive assembly 10.

In the illustrated embodiment, the control device incorporates an
adjustment mechanism 31 which allows for fine tuning of the position of the
linkage arm 28. This adjustment mechanism 31 incorporates a shaft 32 which

30 Is coupled to one end 33 of the tensioning device 30. The shaft 32 is
threadingly eﬁgaged to the frame 11 of the assembly 10 and therefore rotation
of the shaft 32 causes the shaft to move relative to the assembly 11. To

I —————
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chai n and wherein both the transni ssion shaft and the pulley incorporates
sprockets. Each of these sprockets is adapted to be nounted concentrically
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pulley. Wth this arrangenent, the input force Inparted to the tirst pulley

is in the form oWith thisrattangement-theeefons, tha cantrol device 27 iscpemble tpestablisha t he
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force to be applied to the mounting arm In a preferred form the drive
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maintain this selected actuating force imparted to the output shaft 13.
Specifically, the control device Is operable to change the efficiency of the drive
- connection between the pulleys 19 and 20 in response to changes in the
10 magnitude of the input force. An increase in the input force will cause the
linkage arm 28 to move out of equilibrium which in tum will cause it to reduce
the spacing between the pulleys 19 and 20 thereby reducing the efficiency of
~ the drive connection. Conversely a decrease in the input force from the
transmission shaft will cause the linkage arm 28 to move out of equilibrium and
16 cause it to mové under the influence of the tension spring 30 to increase the
spacing between the pulleys 19 and 20. This in turn will increase the efficiency
in the drive connection. Consequently the control device is adapted to
compensate for these changes in magnitude of the input force to thereby
enable a substantially constant output force t0 be maintained throughout the
20 fluctuations in input force.
While a particular embodiment of the invention has been described, it will
be evident to those skilled in the art that the present invention may be
( embodied in other specific forms without departing from the essential
characteristics thereof. The present embodiment and examples are therefore
25 tfo be considered in all respects as illustrative and not restrictive; all
modifications which would be obvious to those skilled in the art are therefore
intended to be embraced therein. '

I
ot Has Been Reﬁaced

| (1T



20 debeiviblih 2TRCHI 99 § BHRRL CAUSEahY 15 GhANADEOEMENt Of the first and
second PRIITheYBYT VWG ) thi SPGI SYDNBEREIT 4150765 tightener is oper §pl385¢ o eng®
that the drive connection between the transt¥ ssTln;rSh@hHiistBe ltd¢¢é first
pul l ey remains constant In a preferred form the i s coupl ed
to the take-up s 25 throughathlrdeeX|b ment .
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the second pul | eY. meMWbpanm-umVﬂemfpbamgsmaohhmihetaisﬂmblyn
the chain is conﬁectﬁd Wth this arrangenent, .the drive connection formned
bet ween the seco M} ey and the take-up systemis adapted to remain
constant. Further mor quoRdrieqiaal ohel Swhidh % sonriectibisnto the inpal meaber ofithe e
roll er which incorporates the sprocket connected to the third flexible
machi ne el enedit . system, the other connectable to the take-up system, the drive parts being

connected to form a drive connection befween the input member and the take-
up system, the input member belng operable to impart an input force to the

system and the drive connection enabling the input member to impért an
actuating force to the take-up system in response to the input force; wherein |

10 the drive assembly further includes control means operable to influence
the drive connection so as to control the actuating force imparted to the take-up
system in response to the input force.

2. A drive assembly according to claim 1, wherein the control means Is
operable to influence the efficiency of the drive connection in being able to

15 convert the input force to the actuating force.

3. A drive assembly according to claim 2 wherein the control means is
adapted to maintain the actuating force at a substantially constant level by
being operable to change the efficiency of said drive connection in response fo
changes in the magnitude of said input force.

20 4.  Adrive assembly according to any one of the preceding claims, wherein
the drive parts include first and second pulleys interconnected by a flexible
machine element, and wherein the control means is operable to influence the
drive connection by determining the tension in the flexible machine element.

5. A drive assembly according to claim 4, whereln the flexible machine

25 element is in the form of an elastic belt, and wherein the efficiency of said drive
connection is dependent on the tension in said belt.

8. A drive assembly according to either claims 4 or 5 wherein the control
means is adapted to establish the tension in the belt by controlling the distance
between the first and second pulleys. '

e 7. A drive assembly according to ¢laim 8, wherein the distance between the
first and second pulleys can vary and wherein the control means is operable to
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hlsprecedl ng broa descrl ption of the invention. 5 In the draw ngs:
BRAjd the idRitarile BetwdléR-MB first aRd) detond pullels iin reBpeiveN
I IS a pI an view of a drive assenbly according to an enbodi nent
.nhanqqsanthmage@demfmﬁelnpakfewep system of Figure 1. 10

5: 933&% 1185 A5, ESHIRG Sy ol ST g
friction rollersdiVe dsdembfy further Includesca Sianfe and. whatein cthé OSontrobdmeans on
a needie bed 5 includes a mounting arm which is movably mounted to the frame, the first pulley
being mounted to the mounting arm whereas the second pulley being secured
to the frame such that movement of the mounting arm causes the first puliey to
move relative to the second pulley. '
9. A drive assembly according to claim 8, wherein the Input force is
10 adapted to impart a biasing force to the first pulley which biases the mounting
arm to move the first pulley in a direction towards the second pulley; and
wherein the control means further includes tensioning means which is operable
to apply a resisting force to oppose sald blasing force.
10. A drive assembly according to claim 8 wherein the tensioning means is
15 adjustable such that the resisting force applied to the mounting arm may be
| varied.
11. A drive assembly according to claim 10 wherein the tensioning means is
in the form of a spring having a first end connected to the mounting arm and a
 second end connecting to the frame via an adjustment member, and wherein
20 the adjustment member is operable to move said second end of the tensioning
means relative to the frame so as to be able to adjust the resisting force applied
to the mounting arm.
12. A drive assembly according to any one of claims 9 to 11 wherein the
input member comprises a transmission shaft and is connected to the first
25 pulley by a second flexible machine element, the second fiexible machine
element being in the form of a chain and wherein both the transmission shaft
and the pulley incorporate sprockets adapted to interengage with said chain,
13. A drive assembly according to claim 12 wherein the input force imparted
to the first pulley is in the form of a torque force and wherein the biasing force
30 applied to the mounting am is in the form of loading Induced on the first pulley
as é result of engagement of the chain with the sprocket mounted on the first
pulley. |
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rol | ershadeh 488 Molind onP(F SYDHEL AR 4134755W th this arrangentigtdshd hed, f p c
taken of f the 15 bed is under tension and ®he nmagnitude of this tension-
applied is dependent on the torque inparted to the rollers. In the

illustrated forgy.dr iNagﬁF%%gmﬂm foQeithf clitr di2cor 93 iistthe? inolliding as

rollers 51 and are | rollers and rotate in response to the
frictional engadightenernoperablec to :angage thee spoonsh flexible (machioe slement, cthe 51

52 Fiure 21| (el deing Apef@Bll . il 3P Bethodiy tohantlenkeh kP bel!
roller 52. The OgdovRd FesiBEMAcHife efematilon relative woveinentef the first ampeecomdrber

12 and an out put nenber 13. The input nenber 12 conprises a transm ssion 26
shaft 14 of the pulleysi ng nachi ne and Includes a sprocket 15 nounted

coaxially with the ax §nlf allehby atiddlding'fb any one of claims 4 to 14 wherein the
second pulley is coupled to the take up systern through a third flexible machine
element, the third flexible machine element being In the form of a chain and
both the second pulley and tha take-up system incorporates sprockets adapfed

10 to interengage with said third flexible machine element.

16. A take-up system for a knitting machine incorporating a drive assembly
according to any one of the preceding claims.
17. A knitting machine incorporating a take-up system according to
Claim 14. '
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The iRt avRNics b3, hPSRERRT at S Gagent Bnbahde 4% whi ch is coupl ed
direct| 92 tlen.t|1BET rH:1 br S2POFTBEDNBLIGD LY 41G2Msber 13 further incl Nel€§5® shr fitet
18 which is nounted concentrically with thetdshaft 17. 30 The drive

assenbly 10 is adapted to inpart a torque to the shaft 17 of the out put

menber 13, In a Mse to a driving torque inparted by the transm ssion
shaft 14. To inp I s actuating force to the output nenber 13, 6 the
drive assenbly incl udksdriver mmblyefwmmke-upnsymcfon ackmﬂhagmchhexiuol e

and 20 and 11 1t dapaec e BESerihly inshites 360 40 ab® whibn YETONded o b 1°
one of these  a drive connection between an input member and the take-up system. The
" & input member is operable to impart an input force to the system and the drive
connection enables the input member to impart an actuating force to the take-
up system. The drive assembly is characterised in that it includes control
means operable to influence the drive connection so as fo control the actuating
force Imparted to the take-up system in response to the input force. In a
10 preferred form, the control means is adapted to maintain the actuating force at
a substantially constant level by being operable to change the efficiency of the
drive connection in response to changes in the magnitude of input force.
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S pidgke?ventiiz22t19: 2 UshL¥S sablkoe SPeCi f ipgad! Iy pdili@o Phde! Q) 39 1 Ncorporates a
driven ghdeckBd7 218:4hd a POFeSYDNEE §hdchibpthsel ement 21, typi calib 355 thelf/4? m
of a‘chain, 'interconnects the transm ssion sprocket 15 and the driven
sprocket 20 of the internediate pulley 19. Wth this arrangenent, torque is
inparted fromthe transm ssion shaft to the pulley 19 via the chain 21.
This drive connection 10 further includes guide pulley 35 and tensioner
23, both of which are engagable with the chain 21. The purpose of the
tensioner 23 will be discussed in nore detail later. A second drive
connection is provided between the internediate pulleys 19 and 20. This
type of drive is used as the second drive connection is 15 arranged to
have a variable efficiency which js dependent on the tension in the
fl exi bl e machi ne el ement An elast{c belt is ideally suited as it functions
in this way. Specifically, the ef iciﬁncy of the belt to transmt power Is
dependent on the frictional engag °Bet ween the belt and the pulley.
This in turnis 52 -

3
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out pit shaft 13. ‘Specifical ly tlhgsgontlgl, devilcBPoscriptiopepagsd Lo pagedi.?:
i nfl uence the efficiency of the drive conhectiloR Elaimsen iﬂ@eﬂ;feﬁonﬁ%geét- :
pul l eys 19 and 20. The control device included 8 Drawing(s) apageds’ o pageds !>
pivotally nounted to the frame 11 through pivdt B5Abstet Thpaydl.l?ey) pageds....
mounted to the linkage 5 armso as to__lge nmovgble with the arm In this -
arrangement, novenent of the |inkage arm 29 cquisgre oF SECEIPT hrofeditt he |

-------------------
o L

internedi ate -pulleys 19 an ' e } yce—27—furtirer
i ncl udes a tensioning devf‘%%giﬁ){g@ %‘S@&Bﬁé‘ , éld'ﬁ"g | i nkage arm
28 and the frame 11. _In the Illustrated form 10 the tensioning device 30
is in the formof a Thadresensnventon melates ganerallytoJmitting meachingsyand meree to

1 L1 Tkase 2 R Ry8% R, hAAT 1 b KB ARt i

5 The invention has particular application for use in a circular knifting machine

and is herein described in that context. However, it will be appreciated that the
invention is not limited to this particular use.

In a circular knitting machine, the fabric is formed on a needle bed and is
subsequently pulled down from the bed by a take-up system whereafter it is

10 wound onto a roller. In a conventional system, the take-up system includes a
plurality of drive rollers Iocated intermediate the needle bed and the roller.
These drive rollers are driven by a transmission shaft of the knitting machine
and are adapted to maintain the fabric coming off the needle bed in tension.

In producing quality fabric, it is important to maintain the fabric coming

15 ~ off the needle bed at a constant preselected tension. Any variation in this
tension can reduce the quality of the fabric produced. A problem with previous
systems is that the tension produced by the take-up system is directly
dependent on the input torque of the transmission shaft. In operation of the
knitting machine, this torque is found to vary considerably through continued

20 operation of the machine or through poor adjustment of the drive arrangement

| of the knitting machine. Accordingly, in the past it has been very difficult to
maintain the tension at the take-up system at its desired level.

An aim of the present invention is to provide an improved drive assembly
for a take-up system for a knitting machine. A specific aim of the invention is to

25 provide a drive assembly which is better able to maintain the fabric being taken
off the needle bed at a substantially constant preselected tension.

Accordingly, in a first aspect the present invention provides a drive .
assembly for a take-up system for a knitting machine, the assembly including:
two drive parts one of which is connectable to an input member of the system,

30 the other connectable to the take-up system, the drive part being connected to
form a drive connection between the input member and the take-up system, the
input member being operable to impart an input force to the system and the
drive connection enabling the input member to impart an actuating force to the
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internmedi ate pulleys apart. This biasing force inparted by the tensioner 30
I s opposed by a force 15 inparted to the internediate pulley 19 by the
torque force applied by the input shaft 12. Specifically, the chain 21 in

i nparting torque to the pulley 19 also causes a static |load to be inparted
to the pulley 19 by virtue of the engagenerz of the chain 21 with the teeth
of the sprocket 20. Thi s statlc | oad acts in the plane of the sprocket 22
and results frog (o} semip 21
T the 111 ustr atad P, SRET h ARG D InG IMBNORES inedtin e e pécibiy
downwar dl y and fmﬁneeinnltm«alaumtol mhans oparable tainfiueace therdive d:onn&ctmnsa;ason
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when the nonent j fdresl to pivot 29 by virtue of the static |oad inparted
by the chain 21 on the pulley 19 is equal and opposite to the nonent
generated by$d By incorporating a control means within the drive assembly, the invention

enables the actuating force imparted to the take-up system to be controlied
such that it is not solely reliant on the input force. Furthemmnore, by having the

- control means operable to inﬂuencé the drive connection, it is possible to
provide a system which Is able to be self-adjusting.

10 ~ In a preferred form, the control means is operable to influence the
efficiency of the drive connection in being able to convert the input force to the
actuating force. The efficiency of the drive connection relates to the power loss
across the drive connection and is usually measured as an percentage of the
input force.

15 in a particularly preferred form, the control means is adapted to maintain
the actuating force at a substantially constant level by being operable to change
the efficiency of the drive connection in response to changes in the magnitude

. of the input force. This arrangement has great practical benefit as the control
means is able to compensate for any fluctuations in the magnitude of the input

20 force. In this arrangement, if the magnitude of the input force increases beyond
a pre-determined level, then the control means is automatically adapted to
reduce the efficiency of the drive connection so as to compensate for this
increase in input force and thereby enable the actuating force to be maintained
at a substantially constant level. Conversely, if the magnitude of the input force

25 decreases, then the control means is adapted to increase the efficiency of the
drive connection o as again to compensate for the fluctuation In the input
force.

A particular advantage of this arangement is that this compensating
action of the control means can be self-adjusting as the control means is

30 operable directly in response to changes in the magnitude of the input force.

In a preferred form, the drive assembly is in the form of a pulley
arrangement wherein the drive parts include first and second pulleys which are
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virtue of the tension In the spring 30. Wth this arrangenent. an increase
in the torque applied by the transm ssion shaft 12 and inparted to the
chain 21 will cause an Increase in this static load which in turn wll
cause the linkage armto 30 nove out of equilibriumcausing it to nove
towards the pulley 20 until equilibriumis3re-established. Mvenent of the
l'inkage armin a direction which decreases the spacing between the

i nter medi at e pUHt&Eénri'e%téH‘Ey %(héfwé nRRYME e:em& :ﬁﬁhis%a?r@emn?l

thereby increasing its biasing force on the |inkage arm EqU|I|br|
wi || be establ i theecbniiolmeane isropesablederinfluence tha dpve/omnrmtmy byudeta:mnmmw hi s

e o Sk 68 B S AR AR Wi B k7
pul ley 19 does fgtiblafmastiné BRniEnt & Irc#dBRh i df AainbElayREPelt and the efficiency of
5 the drive connection is dependent on the fension in the belt.

Preferably, the tension in the belt is established by the control means by
the spacing between the first and second pulleys. Specifically, in a preferred
form, the control means is operable to establish a pre-determined spacing of
the first and second pulleys in response to a pre-determined magnitude of the

10 inputforce. In this arrangement, an increase in the magnitude of the input force
causes a corresponding decrease in the spacing between the pulleys.
Conversely, a decrease in the magnitude of the input force causes a
corresponding increase in the spacing between the pulleys. In this way, a
relationship between the magnitude of the input force and the efficiency of the

15 drive connection is established to thereby enable the system to be self-
adjusting.

in a preferred form, the drive assembly includes a frame and wherein the
control means includes a mounting arm which is movable mounted to the
frame. The first pulley is mounted on the mounting arm whereas the second

20 pulley is secured to the frame. In this arrangement, movement of the mounting

- amm causes the first pulley to move relative to the second pulley.

Preferably, the input force is adapted to be applied to the first pulley and
is adapted to apply a biasing force to the mounting arm. This biasing force Is
adapted to bias the mounting arm to move the first pulley in a direction towards

25 the second pulley. Preferably the control means further includes a tensioning
means which is operable to apply a resisting force to oppose this biasing force.
With this arrangement, the position of the mounting am and therefore the
spacing between the first and second pulleys, is established when the biasing
force and the resisting force are substantially in equilibrium. An increase in

30 either the biasing force or the resisting force will cause the mounting am to
move ta re-establish equilibrium of the system.
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the input shaft 12 and the pulley 19 as any slack is automatically taken up
by virtue of the operation of the tightener 23. Therefore the efficiency of
this drive connection produced by the chain 21 |Is naintained at a constant.
In contrast, however, the efficiency of the drive connection between the 10
pul leys 19 and 20 will vary depending on tHe position of the |inkage arm 28
as it. will directly affect the tension in the elastic belt 23. As nentioned

above, the power trapriferablyOthd terdfonfig?fieafis b@ldd;uttabr@ sugh dRatchderekistifg t he
frictional engagenent between the belt and the pulleys. This in turn is

directly affect ffceyapplied ta-thei maunting: arm may:be waried. c By heing:able, towwaen thise

nr casee ac t nig Torce R andbies vaRafin IhgBitiefoe 1 odtel R IR 4GP |,

contrast, when tHeedrivevonfaction.t he belt decreases the frictional engagenent

decreases and additional sl iﬁgage occurs between the pulley and the belt
t hereby redufing t hePtferablydhe jnput membet is méhe&mb@ia@'nnsmlsswn shaft and is

connected to the first pulley by a second flexible machine element. In a

preferred form, this second flexible machine element is in the form of a chain

and wherein both the transmission shaft and the pulley incorporates sprockets.

Each of these sprockets is adapted to be mounted concentrically with the
10 respective axes of the transmission shatft and the first pulley.

With this arrangement, the input force imparted to the first pulley is in the
form of a torque. Moreover by virtue of the torque applied to the first pulley, a
static load is induced on the first pulley as a result of the engagement of the
chain with the sprocket. This static load, which is directly dependent on the

15 magnitude of the torque, causes the biasing force to be applied to the mounting
arm. .

In a preferred form, the drive assembly further includes a tightener
operable to engage the second flexible machine element. With this
arangement, the tightener Is adapted to take up any slack in the second

20 flexible machine element caused by relevant movement of the first and second
pulleys. With this arrangement, the tightener is operable to ensure that the
drive connection between the transmission shaft and the first pulley remains
constant,

in a preferred form, the second pulley is coupled to the take-up system

25 through a third flexible machine element. Preferably this third machine element
is in the form of a chain and both the second puiley and the take-up system
incorporates sprockets to which the chain is connected. With this arrangement,
the drive connection formed between the second pulley and the take-up system
is adapted to remain constant. Furthermore, preferably the take-up system

30 includes a drive roller which incorporates the sprocket connected to the third
flexible machine element.
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20 Accordingly, the control device 27 allows for control of the
output torque generated at the roller 52 of the take-up system by
controlling the efficiency of the drive assenbly. Specifically by choosing
the position and characteristics of the tensioning device 30, the position
of the linkage arm 28 can be established fo¥ a specific input torque. This
in turn wll dictate the spacing between the 25 pulleys 19 and 20 and

thereby the tension Itnwilhﬁebé‘dﬁveﬁl%nt TBQIéf@iﬂﬁﬂ@rndbgcﬂﬁbe aRebibgddiment tdfrihe
dictates the efficienc drive assenbly 10. In the illustrated

enbodi ment, the Moﬁ‘ﬁ@ﬁ%éﬂ"ﬁdﬂ%ﬂ@t de ihe aagcampnawng ndevdangss m Jhe
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end 33 of the t qpadedingorode deseription of the inbéition32 |s threadingly engaged to
the frane 11 of the assenbly 10 and therefore rotation of the shaft 32

causes the sHaft to Hbthe drawiagsive to the assenbl y 11. To
Figure 1 is a schematic view of a take-up system for a knitting machine;

and

Figure 2 is a plan view of a drive assembly according to an embodiment
of the present invention for use in the take-up system of Figure 1.

10 Figure 1 illustrates a general arangement of a take-up system 50 for a
circular knitting machine. The take-up system includes a series of three friction
rollers 51, 52, 53 and a winding shaft §4. Fabric 100 produced on a needle bed
(not shown) of the knitting machine is pulled down off the bed by the rollers and
then wound onto the shaft 54, With this arrangement, the fabric taken off the

15  bed is under tension and {he maghitude of this tension applied is dependent on
the torque imparted to the rollers.

In the illustrated form, drive is only imparted to the middle roller 52
whereas rollers 51 and 53 are idler rollers and rotate in response to the
frictional engagement with the fabric. The purpose of the idler rollers 51 and 53

20 s to maintain the fabric in engagement with the driven roller 52.

Figure 2 illustrates a drive assembly 10 for imparting torque to the
roller 52. .

The drive assembly 10 includes a frame 11 having an input member 12
and an output member 13. The input member 12 comprises a transmission

26 shaft 14 of the knitting machine and Includes a sprocket 15 mounted coaxially
with the axis 16 of the shatft 14.

The output member 13 incorporates a central shaft 17 which is coupled
directly to the roller 52. The output member 13 further includes a sprocket 18
which is mounted concentrically with the shaft 17.

30 The drive asserﬁbly 10 is adapted to impart a torque to the shaft 17 of
the output member 13, in a response to a driving torque imparted by the
transmission shaft 14. To impart this actuating force to the output member 13,
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9 facilitate rotation of the shaft 32 the adjusting device 31 includes a
handle 34. Wth this arrangenent therefore, the control device 27 is
operable to establish a specific efficiency of the drive assenbly for a
specific input torque. By being able to establish this efficiency, the
control device enables the selection of a 5 specific output torque for a
particul ar input torque. Furthernore, the dontrol device 27 Is self
adjusting and is able to naintain this selected actuating force inparted to

the out put shaf id drveR8Edhblg Thdides! hfec BN ebn a2 RGEdhY % Agangange

the efficiency rive tonnectio et ween the puI% eys
response to chamgshineelementlO magni t ude of the i nput force An | ncrease

[ e 1 nput Torce Wil ausgsd i 1hKa0Tes B Albrk Rl Fulh ¥/arif4h bl U

which in turn wll _
first drive connection operates between the input member 12 and one of these

5 intemediate pulleys 19. Specifically, the pulley 18 incorporates a driven
sprocket 20 and a flexible machine element 21, typically in the form of a chain,
interconnects the fransmission sprocket 15 and the driven sprocket 20 of the
intermediate pulley 19. With this arrangement, torque is imparted from the
fransmission shaft to the pulley 19 via the chain 21. This drive connection

10 further includes guide pulley 35 and tensioner 23, both of which are engagable
with the chain 21. The purpose of the tensioner 23 will be discussed in more
detail later.

A second drive connection is provided between the intermediate
pulleys 19 and 20. This type of drive is used as the second drive connection is

15 armanged to have a variable efficiency which is dependent on the tension in the
flexible machine element. An elastic belt is ideally suited as # functions in this
way. Specifically, the efficiency of the belt to transmit power is dependent on
the frictional engagement between the belt and the pulley. This in tumn is
affected by the tension in the belt. In a preferred form, the belt 23 has either a

20 flat or round profile and typically consists of a strong elastic cord surrounded by
chrome leather or an elastomer. Such belts exhibit continuous power
transmission even when the belt slips to some degree.

A third drive connection is formed between the Intermediate pulley 20
and the output member 13. In this drive connection, a driving sprocket 24 is

26 mounted concentrically with the pulley 20 and a thid flexible machine
element 25 couples the sprocket 24 with the sprocket 18 mounted
concentrically with the output shaft 17. A guide pulley 26 is engagable with the
chain 25 to maintain the chain in correct engagement with the sprockets 18 and
24,

30 The drive assembly 10 further includes a control device 27 which is
adapted to influence the drive connection between the input shaft 12 and the
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t he spaci ng between the pulleys 19 and 20 thereby reducing the efficiency
of the drive connection. Conversely a decrease in the input force fromthe
transm ssion shaft will cause the Iinkage arm 28 to nove out of equilibrium
and 15 cause it to nove under the influence of the tension spring 30 to

I ncrease the spacing between the pulleys 197and 20. This in turn wl|

I ncrease the efficiency in the drive connection. Consequently the control

for co tot her ooy CdshaREI Shdeutcall HedSdhufor BRHES ars GBeRiNIE B pRlerise e
mai nt ai ned t hr owffivieticytdf the’drivel donnibetitin sstween theTatembdiateepulidhs e and 20.

particul ar enbodi nent_of the invention has been described, it will be

evident to those ski ITh@gontiokdayvicsrinciudes adinkage azeRd Wh%htnl‘(ﬂfmﬂa%’ﬁ@ed
e ear | e Con AP € RSN HastonRl UG 4 QTR0 B oo,
25 to be comssi chemesh agtabé modblecwith the ainh.uid thid arangementpmovenini oft thee;
all linkage arm 29 causes the spacing between the intermediate pulleys 18 and 20
to be varied.
~ The control device 27 further includes a tensioning device 30 which is
operabla between the linkage arm 28 and the frame 11. In the llustrated form,
10 the tensioning device 30 is in the form of a tension spring and is mounted so as
to apply a force to the linkage arm 28 to bias the linkage arm to move in a
generally upward direction as illustrated in Figuré 2 so as fo bias the two
intermediate pulleys apart. |
This biasing force imparted by the tensioner 30 is opposed by a force
15 imparted to the intermediate pulley 19 by the torque force applied by the input
shaft 12. Specifically, the chain 21 in imparting torque to the pulley 19 also
causes a static load to be imparted to the pulley 19 by virtue of the engagement
of the chain 21 with the teeth of the sprocket 20. This static load acts in the
plane of the sprocket 22 and results from the loading induced on the sprocket
20 from the chain 21. In the illustrated form of Figure 2 this static load acts
generally downwardly and therefore blases the linkage arm 28 to move in &
direction which will cause the spacing between the pulleys 19 and 20 to be
reduced.
With this arrangement, the position of the linkage arm 28 is established
25 when the moment applied to pivot 29 by virtue of the static load imparted by the
chain 21 on the pulley 19 is equal and opposite to the moment generated by
virtue of the tenslon In the spring 30. With this arrangement, an increase in the
torque applied by the transmission shaft 12 and imparted to the chain 21 will
cause an increase in this static load which in turn will cause the linkage arm to
30 move out of equilibrium causing it to move towards the pulley 20 until
equilibrium is re-established. Movement of the linkage arm in a direction which

decreases the spacing between the intermediate pulleys 19 and 20 will cause
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modi fii cati ons whi ch woul d be obvious to those skilled in the art are
therefore intended to be enbraced therein. 10 Cains: 1. Adrive
assenbly for a take-up systemfor a knitting nachine, the assenbly

I ncluding: two drive parts one of which is connectable to the input nenber
of the 5 system the other connectable to8the take-up system the drive
parts being connected to forma drive connection between the input nenber

L ke VRS USARTAY KB nRH Herdi B RANAR el Bl ek

I npart an 28. Equilibrium will be established when the moment generated at pivot 29 by
virtue of this increasing biasing force imparted by the elongating spring 30
equals the increased static load produced by the chain 21.

5 Movement of the pulley 19 does not affect the drive connection between
the input shaft 12 and the pulley 19 as any slack is automatically taken up by
virtue of the operation of the tightener 23. Therefore the efficiency of this drive
connection produced by the chain 21 Is maintained at a constant.

In contrast, however, the efficiency of the drive connection between the

10 pulleys 18 and 20 will vary depending on the position of the linkage arm 28 as it
will directly affect the tension In the elastic belt 23, As mentioned abova, the
power transmission in an elastic belt drive is dependent on the frictional
engagement between the belt and the pulleys. This in turn is directly affected

- by the tension in the belt. As a consequence, when the belt is at a higher

15 tension, the efficiency of the drive connection increases as there is less
slippage of the beit relative to the pulley. In contrast, when the tension of the
belt decreases the frictional engagement decreases and additional slippage
occurs between the pulley and the belt thereby reducing the efficiency of the .
drive connection.

20 . Accordingly, the control device 27 allows for control of the output torque
generated at the roller 52 of the take-up system by controlling the efficiency of
the drive assembly. Specifically by choosing the position and characteristics of
the tensioning device 30, the position of the linkage arm 28 can be established
for a specific input torque. This in turn will dictate the spacing between the

25 pulleys 19 and 20 and thereby the tension in the belt 23. The tension in the
belt 23 in tumn dictates the efficiency of the drive assembly 10.

In the illustrated embodiment, the control device incorporates an
adjusfment mechanism 31 which allows for fine tuning of the position of the
linkage arm 28. This adjustment mechanism 31 incorporates a shaft 32 which

30 Is coupled to one end 33 of the tensioning device 30. The shaft 32 is
threadingly engaged to the frame 11 of the assembly 10 and therefore rotation
of the shaft 32 causes the shaft to move relative to the assembly 11. To

Triiz is e repiacement sheet

17 MAY 1997

Date:



actuating force to the take-up systemin response to the input force;
wherein 10 the drive assenbly further includes control mnmeans operable
to influence the drive connection so as to control the actuating force
inparted to the take-up systemin response to the input force. 2. A drive
assenbly according to claim1, wherein the control neans is operable to

I nfl uence the efficiency of the drive conneftion in being able to 15
convert the input force to the actuating force. 3. A drive assenbly

according to cl dasiliateraatiinot the shaflt32ohe ARG Yetka M CMclEs ﬁurﬂlepskhe

actuating force at a substantially constant |evel by being operable to

change the ef fi {Vith s gfrangerent thérefare, the contsel denicecdyjs wperabis torestablishian
e e BB ey 0 0 sty Y B AR SRR M 51 kel
second pul | eys iatiiets estbiisle thid effitidncpxihe! sontrer Hiviee @nabr8ithe Jafkclibie ofian
the control neans ig operable to influence the

5 specific output torque for a particular input torque.

Furthermore, the control device 27 Is self adjusting and is able to
mainfain this selected actuating force imparted to the output shaft 13.
Specifically, the control device Is operable to change the efficiency of the drive
connection between the pulleys 19 and 20 in résponse to changes in the

10 magnitude of the input force. An Increase In the input force will cause the
linkage arm 28 to move out of equilibrium which in tum will cause it to reduce
the spacing between the pulleys 19 and 20 thereby reducing the efficiency of
the drive connection. Conversely a decrease in the input force from the
transmisslon shaft will cause the linkage arm 28 to mave out of equilibrium and

15 cause it to move under the influence of the tension spring 30 to increase the
spacing between the pulleys 19 and 20. This in turn will increase the efficiency
in the drive connection. Consequently the control device is adapted to
compensate for these changes in magnitude of the input force to thereby
enable a substantially constant output force to be maintained throughout the

20 fluctuations in input force.

While a particular embodiment of the invention has been described, it will
be evident to those skilled in the art that the present invention may be
embodied in other specific forms without departing from the essential
characteristics thereof. The present embodiment and examples are therefore

25 to be considered in all respects as illustrative and not restrictive; all
modifications which would be obvious to those skilled in the art are therefore
intended to be embraced therein.
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dri ve connection by determning the tension in the flexible machine el enent

5. A drive assenbly according to claim4, wherein the flexible machine 25
elenent is in the formof an elastic belt, and wherein the efficiency of
said drive connection is dependent on the tension in said belt. 6. A

drive assenbly according to either clains 4 or 5 wherein the control neans
is adapted to establish the tension in thei®elt by controlling the distance

between the first and second pulleys. 30 7. A drive assenbly according
to claim®, ""hemiﬁlﬁi he di stance between the first and second pull eys can
vary and wherein the control neans is operable to change the distance

bet ween the firdt Addve asseroblydon @iakeiup systgro fierea kuittisgamaehing, the sasembly
magni t ude of th?ncilurH?rlngt' force.

two drive parts one of which is connectable to the input member of the

5 system, the other connectable to the take-up system, the drive parts being

connected to form a drive connection befween the input member and the take-

up system, the input member being operable to impart an input force to the

system and the drive connection enabling the input member to impart an
actuating force to the take-up system in response to the input force; wherein

10 the drive assembly further includes control means operable to influence
the drive connection so as to control the actuating force imparted to the take-up
system in response to the input force.

2. A drive assembly according to claim 1, whereln the control means is
operable to influence the efficiency of the drive connection in being able to

15 convert the input force to the actuating force.

3. A drive assembly according to claim 2 wherein the control means is
adapted to maintain the actuating force at a substantially constant level by
being operable to change the efficiency of said drive connection in response to
changes in the magnitude of said input force.

20 4. A drive assembly according to any one of the preceding claims, wherein
the drive parts include first and second pulleys interconnected by a flexible
machine element, and wherein the control means is operable to influence the
drive connection by determining the tension in the flexible machine element.

5. A drive assembly according to claim 4, wherein the flexible machine

25 element is in the form of an elastic belt, and wherein the efficiency of said drive
connection is dependent on the tension in said belt.

8. A drive assembly according to either claims 4 or 5 wherein the control
means Is adapted to establish the tension in the belt by contralling the distance
between the first and second pulleys.

3 7.  Adrive assembly according to claim 6, wherein the distance between the
first and second pulleys can vary and wherein the control means is operable to
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8. ‘A drive assenbly according to any one of clains 4 to 7, wherein the
drive assenbly further Includes a frame and wherein the control neans 5

i ncludes a nounting armwhich is novably nounted to the franme, the first
pul |l ey being nmounted to the nounting arm whereas the second pull ey being
secured to the frame such that noverment of fhe nounting arm causes the
first pulley to nove relative to the second pulley. 9. A drive assenbly
according to claiim8 erejn the input, force is 10 dapted.to i npart a
bi asi ng force t&WSéfﬁw?‘sP's W&F%g%ﬁh%ifggeénériﬂc RYIRYS dn FRERANGBVIO t he
first pulley in ehaige&fi themadi@ae of iHadnstdered, pul l ey; and wherein the
control neans further I ncludes tensioning neans which is operable to apply
a resisting forcd toAdpveassemblymcestding taaoy.oneOof claimiy dvto 7 swherkein/the

00070l 10, €0, ¢! e MRl DS aFRr Fnbn T Rl i
§ Includes a mounting arm which is movably mounted to the frame, the first pulley
being mounted to the mounting arm whereas the second pulley being secured
to the frame such that movement of the mounting arm causes the first puliey to
move relative to the second pulley.
9. A drive assembly according to claim 8, wherein the input force is
10 adapted to impart a biasing force to the first pulley which biases the mounting
arm to move the first pulley in a direction towards the second pulley; and
wherein the control means further includes tensioning means which is operable
to apply a resisting force tb oppose sald biasing force.
10. A drive assembly according to claim © wherein the tensioning means is
15 adjustable such that the resisting force applied to the mounting arm may be
varied.
11. A drive assembly according to claim 10 wherein the tensioning means is
in the form of a spring having a first end connected to the mounting arm and a
second end connecting to the frame via an adjustment member, and wherein
20 the adjustment member is operable to move said second end of the tensioning
means relative to the frame so as fo be able to adjust the resisting force applied
to the mounting arm.
12. A drive assembly according to any one of claims 9 to 11 wherein the
input member comprises a fransmission shaft and is connected to the first
25 pulley by a second flexible machine element, the second flexible machine
element being in the form of a ¢chain and wherein bath the transmission shaft
and the pulley incorporate sprockets adapted to interengage with said chain,
13. A drive assembly according to claim 12 wherein the Input force imparted
to the first pulley is in the form of a torque force and wherein the biasing force
30 applied to the mounting arm L€ in the form of loading induced on the first pulley
as a result of engagement of the chain with the sprocket mounted on the first
pulley. |

. | ‘!I‘“c' |“||L| I“’!l “l'sl “ ‘!" This is the replacement sheet
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11. "A drive assenbly according to claim10 wherein the tensioning neans is
in the formof a spring having a first end connected to the nounting arm
and a second end connecting to the frane via an adjustnent nenber, and
wherein 20 the adjustnent nenber is operable to nove said second end of
the tensioning neans relative to the franeﬂfo as to be able to adjust the
resisting force applied to the nounting ar 12. A drive assenbly
according to any one of clainms 9 to 11 wherein the input menber conprises a
transm ssi on shd#t aAdrive assembiyt actording lte eitherstlaiat 12 mg| 13cfurther includingna

fl exi bl e machin | enent, the second flexible hi.ne el ement being ip the
formof a chai nﬁ%ﬁﬁ"%&p@f'ﬂﬂ%o{%h AT rt ﬁs?ﬁ@é‘p’gﬁe’é‘ﬁ% f“aﬁ'w’et ﬁze'B‘Hﬁl éﬁe.

i ncorporate spr ggighér Béiﬁétédégléblé 6 MARBAOA slbktangalyd cemam. tehsion i tHei ve
assenbly according to clarm 12 wherein the Input force mEarted to the
first pulley isse¢ondilexbie machine elemgoton telativeamavementcofithe Hisstiaindssacgndor ce

30 applied to th unting armis in the formof |oading induced on the
first puIIeyg puﬁeﬁ?

15. A drive assembly according to any one of claims 4 to 14 wherein the
- second pulley is coupled to the take up system through a third flexible machine

element, the third flexible machine element being in the form of a chain and

both the second pulley and the take-up system incorporates sprockets adapted

10 tointerengage with said third flexible machine element.

16. A take-up system for a knitting machine incorporating a drive assembly

according to any one of the preceding claims.

17. A knitting machine incorporating a take-up system according to

Claim 14. '

R O O
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as a result of engagenent of the chain with the sprocket nounted on the
first pulley. 12 14. A'drive assenbly according to either claim12 or
13 further including a tightener operable to engage the second fl exible
machi ne el enent, the tightener being adaptable to nmaintain a substantially
constant .tension.in the _second fl exible machine el enent on rel ative
nmovenent- of- the first and second 5 pulleysj3 15. A drive assenbly

according to any one of claims 4 to 14 whefein the second pulley is coupled
to the take up systen1thﬁbEéEEﬂEi§XﬂEEEbggﬁu&ﬁﬁﬂﬂiyﬂﬁlﬂéékﬂﬁﬁithe third
flexible nachine”eleant being in the formof a chain and
A drive assembly for a take-up system for a knitting machine is
disclosed. The assembly includes two drive parts which are connected to form
a drive connection between an input member and the take-up system. The
5 Input member is operable to impart an input force to the system and the drive
| connection enables the input member to impart an actuating force to the take-
up system. The drive assembly is characterised in that it includes control
means operable to influence the drive connection so as to control the actuating
force imparted to the take-up system in response to the input force. In &
10 preferred form, the control means is adapted to maintain the actuating force at
a substantially constant level by being operable to change the efficiency of the
drive connection in response to changes in the magnitude of input force.

FIG.1&2
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both the second pulley and the take-up systemincorporates sprockets
adapted 10 to interengage with said third flexible nmachine elenent. 16. A
take-up systemfor a knitting nachine incorporating a drive assenbly
according to any one of the preceding clainms. 17. A knitting nmachi ne

i ncorporating a take-up system according to C aim 14. S
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