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MAI NTAI NI NG 'CONSI STENT TENSI ON OF A ROLL OF MEDI A UNDERGOI NG UN- W NDI NG OR
REW NDI NG 5 FI ELD OF | NVENTI ON The present invention rel “ mlm“mm"l“lm
apparatus and a nmethod for maintaining consistent tensi Oa‘ m“ll f

medi a under goi ng un-w ndi ng or re-w ndi ng. 10 BACKGROUND Currgptshy, there

‘are devi ces which enable the un-wi nding and re-w nding of “a roll of media.

These deANceAPPWRmasal ASIDCOMETHODANROK | MANTAINING 't CORSSTENT
det erm ne sgeed of roll rotation and direction of novenent in some

i nst anceEENSHONo@Fy & ROLLI &F MEBIA rUNDERGOINGaUN-VINDING QR eREF orret er
over ti nWIItLI § to inaccuracies for such devices when controlling the speed
roll atron. This unfortunately causes damage to the roll of nedia.
Further nore, some of these devices enploy a switch to change the direction
of 20 roll_ nov nt_or an additional control to adjust the speed/direction
of roll Mt' TEN function as either as an unwi nder or rewinder for

varying print speeds and | oads. This is inconvenient for a user as these
devices require manual intervention to function in their intended manner,
the procEss presesitoneentian kglatesdtd aneapparatug and tenenetbue rfonmaistattépgndent on

| 25enabl ed b ded controls. | f th
2t or enordTIRIAT E0SI08 of ) T rBFALR UNEFPED ARSI PRAS  can be

i mpl enented to the devices which enable the un-w nding and re-w nding of a

roll of nmedia. 30 SUMVARY 111111111111 1111111 111111101
10 BACKGROUND

Currently, there are devices which enable the un-winding and re-winding of a
roll of media. These device employ analog controls and utilise a potentiometer
to determine speed of roll rotation and direction of movement in some instances.
15 However, variation of resistance value of the potentiometer over time leads to
inaccuracies for such devices when controlling the speed of roll rotation. This

unfortunately causes damage to the roll of media.

Furthermore, some of these devices employ a switch to change the direction of
20 roll movement or an additional control to adjust the speed/direction of roll

movement in order function as either as an unwinder or rewinder for varying

print speeds and loads. This is inconvenient for a user as these devices require

manual intervention to funct'ion in their intended manner, the process is

slower/jerky and fine-tuning of the movement is dependent on a resolution
25 enabled by the provided controls.

in view of the aforementioned, it is evident that there are improvements which
can be implemented to the devices which enable the un-winding and re-winding
of a roll of media.
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*@00002* In a first aspect, there is provided an apparatus for nmaintaining
consi stent tension of a roll of nedia undergoi ng un-wi nding or re-w nding.
The apparatus includes a drive nmechani smconfigured for causi ng novenent of
the roll of media with a speed and a direction; an extender arm an
extender arm position 5 nonitoring systemconfigured for determning a
position of the extender armi and a controller configured for receiving the

posi tiompoh filke e dterdis" Badidkar aR! W Haine fd?S_ﬁqrauﬁéinm% chRsitteat dri ve
mechani sm The {)05| tion includes an angular deviation of_the extender arm
from a ntensiaal ofaxirell oF tedia undeegoing ainpuiidingar rrywinding efee Bppaeatus nt er val s

s advantiusnen e MREneBiNT sBhioliy BENHhe e AThORCRLYT kP SRSr  on
and to piedigi®ith Respersd ang & dirsction; Barexterider east, annextondéhemnspesiiorand t he

direction of the roll of nedia to maintain consistent tension of the roll
of nedi aMODHORRG fSYBLEHN )F,O”f'ﬂkéreﬂlr fay edeigrRiaRds th RastiQ 8t the %’Fer'ilﬂileé B

nount i ng j A t S, -SiBk t t i ndl e
For pr oufiH B AoaE e Ren for EBERRGE S TER) e S ey ol IR BRT™ Thie
DC not or ptowiding dedpicidns to tHeedtiveanmsedhagison Byespesitivo infudes amangulansni ssi on
system 20 .The extender arm position njtori system preferably al so

ol udesdevigtin Bl erEnda b fO APRUTA Par dr QHESTSS DERPsBPTRY ext ender
arm an gacRABIved 8¢ ihfirvals o¥f @ PoeRIRMHINEH dhe AEhTAE fort Bralaplear m an
encoder sensor to obtain the position data;, and a gear couple between an
ext eHter befwaersimpeyedmmd t he potentioneter, the gear couple being for

coupling a potentioneter gear to the an extender arm gear. The extender arm
position nonitoring systemmay al so include an extender arm hone sensor.

I't is al Ros RECAREEEOES tHaRthd bentrdIRdrigicomfiised W pRsesk ise Pasition aheast one of
a power 30 wi dth nodul ation, pul se wi dth nodul ati on, and direction of

movenent PRYide e iDetraeisis, torvaey phigastiene ghihe,epers! aed thadirestion ¢f o osed
| oop Pl D Gofi e ia%gﬂéihﬁa{m‘conﬁgﬁnﬂ‘éﬁw& t‘?\(eer[IT%YnfeWié.her include a
0 advant y C

sub-roller which'is configure ageous ean a surface of the
medi 8 In a second aspect, there is provided a method for maintaining
consiste treferably, the drive mechanism includes a spindle for mounting the roll of
media; a transmission system coupled to the spindle for providing movement to
the spindle; and a DC motor with an encoder, the DC motor being coupled to
the transmission system to drive the transmission system.
20
The extender arm position monitoring system preferably also includes a
potentiometer for providing a reference position of the extender arm; an
encoder disc for providing position data for the extender arm; an encoder
sensor to obtain the position data; and a gear couple between an extender arm
25  pivot and the potentiometer, the gear couple being for coupling a potentiometer
gear to the an extender arm gear. The extender arm position monitoring system

may also inctude an extender arm home sensor.

It is also preferable that the instructions further include at least one of a power
30  width modulation, pulse width modulation, and direction of movement for the DC

motor, the instructions being derived from a closed loop PID control algorithm.



5 tension of a roll of nmedia undergoing un-winding or re-winding in a

hol der of the roll with a notor-powered spindle and an extender arm The
met hod i ncl udes determ ning a position of the extender arm varying at

| east one of a power w dth nodul ati on, pul se wi dth nodul ati on, and
direction of novenent of the notor; and noving the extender armto a
neutral position. It is preferable that 10 the novenent of the extender arm
s due tpnd NoqufddrabinRly Flithed! incRRR! a08GLRbIdNGHRANY cnfibtireliogl at i on,
pul se wi dth nodulation an Irection of novenent of the notor, the novenent
of the eadwmiageausty tleang swiane oftthe mebasi stent tension of the roll of
medi a. 15 The position of the extender armis preferably provided by an
extender arm position nonitoring system whereby the extender arm position
noni t or i ;g as¥SésHB aBpbatdaRere ROIROVIHON®S Shethlt RIrOMafHtaiBIRy CEASIERAEE
position of the extender arm an encoder disc for providing position data
for the texsiondera elingf madiendvidaigoingrisowindind e eg-windirg podihoided ofither; and a

ear CouhEBE e Bl e LRGE, L APt Bhad o PR R RO B S o e
gear. ddteeminirig at position afttheeagtendereanth; aayivg at Weakthonodfilaapb@sr pul se

wi dt'h nodu) ation, and directjon of venent of the tor is preferably

det er mi n‘é’ﬂJﬂBWQ@‘é{aE%t PUSEewIdih RO @RG dBEHYN {% rBayenest Qgéféﬁ | oop PID
control [ - t y. rkd ; [ f

pr - det o e e VIRE T8 QAEhAEant 6 B he el Bsifin s cpER Bof

DESORI PTiheNmorereaURED e exteoddearmhiaiduetie the aadation nf the abieastgndef f ul | y

under st ogd and readi | t.into practical effect, there shall now be

doscr 1 beeyael et madtiuar ik A A et bag aigrfan Bmsamishe s o
the presgnihd MGREH 1 meENERSST {He! bRBn8ST Bt Wdily t& nAiRRGHE cbRsERAL
acconpanying illustrative figures. 5 Figure 1 is a perspective view of a

pr ef er r e@nsiesoefithe fell ef megia.appar at us of the present inventi on. Fi gure 2
is a perspective view of a preferred enbodi nrent of the apparatus of Figure
1 showing a transm ssion system and an extender arm position 10nonitoring

system Fhgyssitdn of thd rextdradervarawi®bréfbeably provited ilgnas ysitemdarnsini he
ext ender arm positjon nonitori 3&1 system Figure 4 is a close up perspective
vi ew of BPSIHRR JRARIOIGNSYSIaD: yfherahy ttBei exfergert emmppesition BrontPdng e 3.

gﬁ: tg(‘;; ie%;gﬁér% ThARURSRE R ORSHRINGEEF B \PrEWally 3N rEtENAe holftiBhPEE ithd ON
extender arm an encoder disc for providing position data for the extender arm;
an encoder sensor to obtain the position data; and a gear couple between an
20 extender arm pivot and the potentiometer, the gear coupie being for coupling a

pot'entiometer gear to the an extender arm gear.
The variation of at least one of a power width modulation, pulse width
modulation, and direction of movement of the motor is preferably determined by

25 acontroller, the controlier carrying out a closed loop PID control algorithm.

The method may be carried out at intervals of a pre-determined time such as,

for example, between 1ms to 5Sms.

30 DESCRIPTION OF FIGURES



system portion of Figure 3 with sone gears hidden fromview Figure 6 shows
a.first usage scenario of the apparatus. Figure 7 shows a second usage
scenario of the apparatus. Figure 8 shows a third usage scenario of the
apparatus. 20 Figure 9 shows a process flow of a preferred enbodi nent of a
met hod of the present invention. Figure 10 shows a visual representation of
a closed | oop PID control al gori thmused in the present invention. 25

DESCRI PT I?ﬁg& l\(ﬁg{’g t t

as descr!@ﬁéﬁ%ﬁﬁgﬂer ft relate to n appxﬁ{tat&?tg%%m %ﬁg%t ifgentt on.
mai nt ai npragticalnaffextt ethiere ehall movobe alesedbed bylwaydof nng_lmmtalwecbmamme\d

i i i si GV ATGIECiSEl SROBRFTT® SL V0P EE FBARHOP o SSAPRPD hEM™Elr f ace of

the nedi ?efét@n'ceﬁ@'ﬁ?é B&cdrhpanyiRg iiatrafive Ngureg i s able to be carried out on
the nedia roll. Another advantage of the invention which will be evident

fromihe di scl osure of the subsequent paragraphs include elimnating a

i | ot GORE Y i AErEREE g TR BRA el bR afind PDrAFRlS droci o "

di aret er thansresedi iaventtbrh t o be resol ved wit hout manual intervention. 5
Referri ng to Figures 1 and 2, there is shown a preferred enbodi nent of an
i

appar at u§igpe 2ol W%%%‘Vﬁg"@ﬁr@l%P@f?"?@r%ﬂ‘@?ﬂ'me% of dhe apparaiys Hf
under goi B o 1V Db MfCla rtF'aq‘Q'nﬂgé 89 syRtoH G MBed i 2BRAT BbUfiod”

w t hout a~cent ra? cov ring p whi ch cover 'sone 1 nternal parts of the
appat@t usanitoring dystem.
Figure 3 is a frontal view of the transmission system and the extender arm
position monitoring system.
Figure 4 is a close up perspective view of an extender arm position monitoring
system portion of Figure 3.
15 Figure 5 is a close up perspective view of an extender arm position monitoring
system portion of Figure 3 with some gears hidden from view.
Figure 6 shows a first usage scenario of the apparatus.
Figure 7 shows a secbnd usage scenario of the apparatus.
Figure 8 shows a third usage scenario of the apparatus.
20 Figure 9 shows a process flow of a preferred embodiment of a method of the
present invention. |
Figure 10 shows a visual representation of a closed loop PID control algorithm

used in the present invention.
25 DESCRIPTION OF PREFERRED EMBODIMENTS

Embodiments of the present invention, as described hereinafter, relate to an
apparatus and a method for maintaining consistent tension of a media roll
during un-winding and re-winding. Maintaining consistent tension of the media
30 roll aids in minimising disruption during use of the media roll as a printing
surface of the media roll remains flat so that printing is able to be carried out on

the media roll. Another advantage of the invention which will be evident from the
4



10 guides 24 for, aroll of nedia are shown nounted on a spindle 26 of the
apparatus 20. The spindle 26 is for the nounting of the roll of nedia. The
apparatus 20 includes a drive nechani sm 28 configured for causi ng novenent
of the roll of nmedia when the roll of nedia is nounted on the spindle 15

26. The drive nechanism 28 includes the spindle 26, a transm ssion system
30 coupled to the spindle 26 for providing novenent to the spindle 26, and

a DC not gkq32ui Sitnars BRe8d8eht pdagradhsRtRbeHMiniRAY S 2
ﬁet gg%emB. 5 ereis

transm ssion system 30 to drive t ransm ssion s
al so an iptereenteon to madatain the texsomdel ther medida todli ity afdditioguitits myeatioh

-1 of | 87obiRE S Re Wi 91areR 1o8%ha, e GG cack Dok RME T ace

of the nediasodPanthod rmbBRuslUnhfergentidh. t he nmedia may ensure that particles
whi ch may adversely affect printing on the surface are renoved. The

sub-rl ler 36 may be 25covered by a dust capturing material such as, for

exanpl e, . ' hn fabr Ik parat us 20
al so i ncBé@ééﬁgrt\g g@é%’% e? %’ﬁm&g\éﬁﬁei %ngmﬁgrp%%njggs%@%%@’%ﬁn& %Er ed for
obt ai ni ngppkratusf 20 far pesnthinomg ebnsistent teesiderofas molB4f nsgtiaivndeaddilg 30 an
angul ar devi.at.i on of the.extrg.nder arm 34 froma neutral axis. The angul ar
devi at i oW ¥HNYIRG UxiEsWIAING,r RIOHE ga§hoyes 4he,appaeats 4G, withgHh pecents

exanpl e, i ; d the
pr edet er %Vﬁﬁgaﬂgﬁeg%lcﬁ?&gﬁ{ @gﬁ‘%r @%gsghﬁﬂgﬁi t@%ggﬁé{%@g%@' \?ﬁqqghal t
oper H i oggideRe24foi @g rolb ofi madiasas: shoawmd niuntéd axteespindlenr2® pbdhei on

nonitoring syst 5 i.ng| S .2 pot enti omet 40 faor providing a
refer enc@g%éf%%%e T‘FHBSIS%WJ%RQWP%ﬁngrﬂg{hg ol ogpé%I'%n encoder disc 42
for providing position data for the extender arm 34, the encoder disc 42

bei ng cougéed to the extender arm 34. There is also an encoder sensor 44 to
obt ai n t hee gppataten20dncludesd driyeameshapissn 488baondguresh foxt eadsing ar m

pi vot 48m%ogmtep|? of fHeer[btlli é)frmégira \ﬁrQen Ttrtéerﬁledq’rmedia is mounted on the spindle

-

15 26. The drive mechanism 28 includes the spindle 26, a transmission system 30
coupled to the spindie 26 for providing movement to the spindle 26, and a DC
motor 32 with an encoder, the DC motor 32 being coupled to the transmission
system 30 to drive the transmission system 30.

20 There is also an extender arm 34, the extender arm 34 being for guiding and
maintaining tension of the roll of media. The extender arm 34 includes a sub-
roller 36, and the sub-roller 36 may be configured to clean a surface of the
media. Cleaning the surface of the media may ensure that particles which may
adversely affect printing on the surface are removed. The sub-roller 36 may be

25 covered by a dust capturing material such as, for example, felted fabric,

interwoven fabric and the like.

The apparatus 20 also includes an extender arm position monitoring system 38
configured for obtaining data for a position of the extender arm 34, specifically,
30 an angular deviation of the extender arm 34 from a neutral axis. The angular

deviation of the extender arm 34 may be a pre-determined angle, for example,

5



10 coupl e 46 being for coupling a potentioneter gear 46(a) to the an

ext ender arm gear 46(b). The use of the potentioneter 40 in the extender
arm position nonitoring system 38 al so enabl es a provision of a position of
the extender arm 34 on an instantaneous basis in view of the gear couple
46. In addition, the extender armposition nonitoring system 38 may further
‘include an extender 15 arm honme sensor 48. There is also a controller 50

conf i gur gdof Qfnd e85 VI, { WReROfle! eRfbrd} Sarf Ci??4h‘i’n<§'\?i$se'B.@gEm@rtma?’ re-r om the

.extender armposition nonitoring system 38 and for providing 1nstructions
to the ddeteeminashamgles)ilB.oullof range and the apparatus’ 2@ wiltbalt op@@tipnecess t he
data and to provide the instructions in accordance with the processed data.
The position data is received at intervals of a pre-determned tine, such

as, for Resrhg to Figured B5 4tahdPHBthe ldi@endistdrHEpoSIfion MtHiteARg dystepnss one of
a power wi dth nodul ation, pulse wi dth nodul ation, and a direction of

r ot at ¥ onincdidasnha poteinrmeetes 40 for psavding dsetgspnea pasidian tafdhe textendsit r ol | er

50 25 capfd I n -' s dgpi_c in Figure
10, T'n’ i P herd & 56 o BABodoouRl™a for BlciRling MBSt QBT AN s
enabl es estendsr lartke34y ithe elycoaier diso4dibeing medpeddicathet exteaddr aedi3.wi dth to
be resol yed. Referring to Fiqures 6 to 8, there is_shown three usage

scenar i oiﬁﬂﬂ 'SR 038N AL FENSB A OnORIRN Sh?)r%\?it@é‘ data, @&‘ld A H i pti on
for the gpgsiatdepetdlechitth aRBAGST dn Rot kB éﬂ%bgad%&]tgawét%?u@,t @ gt the
nunerical |labels used in Figures 1 to 5 are also used in Figures to 8 to
mai nt@i ncewplei4s keiog foncoumlinges potgntionetersgedrettda) tnthet an Exktpmder 8imt here i s

shown th a1 vi ng, f .romrest .or,, undergaing _an i ncrease in
f orward ﬁsgf%g?@pgﬂ'bé.%r 5@&@%%‘%8{'?/“9 eﬁe&iﬂewge?’(té;’ ﬁ?é%rﬁha’é?ﬁ 88s an
i ncr enenhdnitoring siysteP® SBldish ehfbladiLpRiRlon ofdBoBitbRefEebkRINIEF afR Wi | |
provide instructjons to rotate the spindle 26 forward or faster forward to

adj ust t 84t¥e aNnptaREaneaus pagsdn \iew aixihengrar eeunle 6. dntrddiientthe, the
extender o myaf drh PBLIRERIME gt BFstOfRUSE FhaP 35ithé ChchldeI4h el e

15 arm home sensor 48,

There is also a controller 50 configured for receiving the position data of the
extender arm 34 from the extender arm position monitoring system 38 and for
providing instructions to the drive mechanism 28. The controller is configured to
20 process the data and to provide the instructions in accordance with the
processed data. The position data is received at intervals of a pre-determined
time, such as, for example, from 1ms to 5ms. The instructions include at least
one of a power width modu!ation, pulse width modulation, and a direction of
rotation for the DC motor 32. It should be appreciated that the controller 50
25 carries out a closed loop PID control algorithm as depicted in Figure 10. In
addition, the use of the closed loop PID control algorithm also enables issues

like wide dynamic loading, media diameter and media width to be resolved.

Referring to Figures 6 to 8, there is shown three usage scenarios for the
30 apparatus 20 which would provide a clear description for the operation of the
apparatus 20. It should be appreciated that the numerical labels used in Figures

1 to 5 are also used in Figures 6 to 8 to maintain consistency in the description.
6



10Referring to Figure 7, there is shown the nedia 100 sl owi ng down in
forward noving speed. Correspondingly, the extender arm 34 undergoes an
increnental lowering in position (Figure 7(a)), and the controller 50 wll
provide instructions to slow down the spindle 26 forward speed to adjust to
the increnental |owering of the extender arm 34. Subsequently, the extender
arm 34 is maintained at the 15neutral position (Figure 7(b)). Referring to
Figure 8, there is shown the nedia 100 noving in a reverse direction (in
relation to a direction of nedia 100 novenent in Figures 6 and 7) while the
spi ndl e Refarsngtd F[guretﬁatttherg is shawhdheunetiai108gnowng f@warddppomdisigry, the
20 extender arm 34 undergoes .an_increnent al rin ti.on Flgure
Be)) . - aHEOR BT AT OBESEoes 10y TAWEIE VT aUNEnSPRBEL | GRECERITAREYS he Focti on

of rotatgpnber a?rh%&@n@@dgbe@aﬁtm@em fig Irﬁb@sMBnt Fibu‘i’é |K))l Bndhe medi a
100 due to the change in ection of nmedi a to malntalnthe

ext ender the goauoliar Phavihaurovide ipstuetians (<F|r@tatebﬂaﬂ fSP)nd@E?GBMQFQ)@ft he
d i pt k.l b € t
ot or ventdisl T aeust it BN ED HisBRRE e RGBT a4 0 e ren

speed or Sdbseguernly, tHe éktendedaaanisduaihwmetset tHe hélﬁraimmai‘t@hqﬁlglﬁe This is
clearly fl{% conveni ent for users of the apparatus 20 as there is no
necessi té 30 activate a switch(es) to vary operation nodes or adjust

spi ndl e speed. Furthernore, the apparatus 20 utilises digital control (use
of the encoder) which eradicates issues pertaining to anal og nethods. The
use b0 dRgferahgdonftigotes7i thete iswj)iou\ed the fmastizen 00 sipaingddown amdbmgrdet hods

whi ch f |s_t igital f t dition,
Fesponse U SoSh ot cRp Lo el i BaORE i T idverent ekl
di rect i ofpyiririghid 5@511.@1 OQuies 7{z0p tarl Bt Estttaer rsec\m||vpﬁavuaeSh§tlrmoﬁ§t a of

the extender arm 34 at short intervals) and this correspondi ngly 5 reduces

j er ki nesto slow dewhnihe geindle26 forwane spaed to adiishin the incrasmental lowvering

Gna es B BFoAENA ofF 3, SERERaEHD. FELRERTR R 23b BailiietaciRe ! =0

i nst ant aneatrsl pssition (mgwneew(/bg))f the gear couple 46. 10 Referring to Figure
9, there is shown a preferred enbodi nent of a method 150 for rmaintaining
consistent tension of a roll of nedia undergoing un-w nding or re-w nding

.1 % e e, B Pl 4 Ukye, IDSEARONET RE 0 Epclpdf Ancqpsencer o
(152). Tldeepklm {inaelatibnttbea diceetiaieof medis3400 sngrerwéenteid Figuees 6 and 7)
while the spindle 26 is still rotating in a forward direction. Correspondingly, the
20 extender arm 34 undergoes an incremental lowering in position (Figure 8(e)),
and the controller 50 will provide instructions to reverse direction of rotation for
the spindle 26 at a speed to take up the slack in the media 100 due to the
change in direction of the media 100 and to maintain the extender arm 34 at the
neutral position (Figure 8(f)).
25
Based on the descriptions of Figures 6 to 8, it should be appreciated that user
intervention is not required whenever there are variations in the movement
speed or direction of the media 100 during use of the apparatus 20. This is
clearly very convenient for users of the apparatus 20 as there is no necessity to
30 activate a switch(es) to vary operation modes or adjust spindle speed.
Furthermore, the apparatus 20 utilises digital control (use of the encoder) which

eradicates issues pertaining to analog methods. The use of digital controls is
7



15ext ender arm position nonitoring system 38 as descri bed earlier in the
precedi ng paragraphs. The nethod 150 al so includes varying at |east one of
a power wi dth nodul ation, pulse wi dth nodul ation, and a direction of"
rotation of the notor powering the 20 spindle 26, whereby an appropriate
power w dth nodul ation of the notor is determned by a controller using a
'cI osed loop PID control algorithm an exanple which is depicted in Figure-

I'n a%léa'll??astéh@omgﬁréﬁtdﬁ'ﬁ’al&%; mﬁow%ldﬁlﬂa geefcbﬂbe.%h&%fé &l so

.enables I'Ssues wi de dynam ¢ Toadi ng, nedi a dianmeter and lawidth to
be resol sigdals2e digitaldquoat. |I|y additienmeesponse 39 the wparaiwa@stonmnangns he
ext ender

m 34 to a, neut iti e s noved to the
neut r al Ba@FtWB%e’HE”BSP%‘L dioer,é{qqec?{}gﬁrg?¢ Xltog) §a§t3585t3%’1”?d BFFNRY i on of
rot at i onpeditibmeatPoNtecedénddiernine FR@hdRGntepvalar dicthi®dbrraépdrithiylyal s of a
pre-determined tinme fromlnms to 5ms. 30 It should be appreciated that nost

of the ateAkiseajekingssuthineapyenandafithe mediaof 09.nkinally hthe us® ohitee si mi | ar
h t
1S ot BoEiefria8 B hcoRBRKAGN, BBsiiah heRiATR SyeltER s RS o "

directi oenaﬁles lreproviBion H& pésitibh ef rthe extdrider reth84 ohban umstlan&amds gital
control | ch eradl tes issue rtaining to anal og methods. In addition,
response ?'Sfrhg'eWe‘P ®§QJ%CPHP[S?a$§eatlons in the novenent speed or 5
direction of the nedia 100 is fast (controller received position data of
the extender arm 34 at short intervals) and this correspondi ngly reduces
jer klmesEtefeTringéo guneehtthefe tsrﬁwomdaapretﬁbredl embhdimehtod aapetiesd 45@d t hat

t he "fas response for the t onp son to anal.og nethods
such as, dpaggf%[p,gpeco %{m {OéhPYl 'é); 'Bﬁ&'? r}iergwggsqréw qqgfni ng to
conver si @Wdlﬂ%ﬂﬁaé %Iééﬂ@ﬁ'tﬁetr@"dwgh talmbeFpBivered rs%rna{@dze WAyl a4 there
has been described in the fore90|ng description preferred
extender arm 34. The method 150 includes determining a position of the
extender arm 34 (152). The position of the extender arm 34 is provided by an
15 extender arm position monitoring system 38 as described earlier in the

preceding paragraphs.

The method 150 also includes varying at least one of a power width modulation,
pulse width modulation, and a direction of rotation of the motor powering the
20 spindle 26, whereby an appropriate power width modulation of the motor is
determined by a controller using a closed loop PID control algorithm, an
example which is depicted in Figure 10. In addition, the use of the closed loop
PID control algorithm also enables issues like wide dynamic loading, media

diameter and media width to be resolved.

25
Subsequently, the method 150 also includes moving the extender arm 34 to a
neutral position. The extender arm 34 is moved to the neutral position as a
result of the variation of a speed and direction of rotation of the spindie 26. The
method 150 is carried out at intervals of a pre-determined time from 1ms to 5ms.
30

it should be appreciated that most of the advantages brought about from the

use of the method 150 are similar to those from the use of the apparatus 20.
8



enbodi nents of the present invention, it will be understood by those
skilled in the technol ogy concerned that many variations or nodifications
in details of 15 design or construction nmay be made w t hout departing from
the present invention. 20 CLAIMS 1. An apparatus for maintaining

consi stent tension of a roll of nedia undergoing un-w ndi ng or re-w nding,
the apparatus including: 5a drive nmechani smconfigured for causing novenent

of the rpbt e@impRAILRMrtENBNAGE fIn8N b qRirdtNeRd AT tRdtetabaiRRioRs

an extender arm position nonitoring system conr# | gur}zﬂ' for determning a
posi t i onthef mavement spded cir direclind dftthecmetieoll 0@r Fadingrinpreethe orethedei vi ng

the positiQn.pf the. extender armand for. providing.instructions to the

ari ve. medRGnlree A6tET ST REEaeS is91ES PRLARin Rt dh0 bRt ess (e

posi ti onjrpagdition respbre bMthel MethodCtE0RSvaratioAs in e hRIBIMeM8peéd bhe speed

and the direction of the roll of nmedia to maintain consistent tension of

t he rdl | dsectigsgiof theagmedia 100 is fast (controller received position data of the
extender arm 34 at short intervals) and this correspondingly reduces jerkiness
in the movement of the media 100. It should be appreciated that the “fast’
response for the method 150 is in comparison to analog methods such as, for
example, use of potentiometer only, as the step pertaining to conversion of

10  analog signals to digital format is removed.

Whilst there has been described in the foregoing description preferred
embodiments of the present invention, it will be understood by those skilled in
the technology concerned that many variations or modifications in details of
15 design or construction may be made without departing from the present

invention.

20



2. The apparatus of claim 1, wherein the drive nmechani smincludes: a
spindle for nounting the roll of nedia; a transm ssi on system coupl ed
to the spindle for providing novenment to the spindle; and 20a DC notor with
an encoder, the DC notor being coupled to the transm ssion systemto drive
the transm ssion system 3. The apparatus of either claim1 or 2, wherein
“the extender arm position nonitoring systemincludes: 25a potentioneter for
providingLi"ﬁgference position of the extender arm an encoder disc for
.providing position data for the extender arm an encoder sensor to obtain
the position data; and a gear coupl e between an extender arm pivot

and the potenfioneter, the gear, K coupl e being for couplin ot ent.i onet er
Gear 1o The aneRbRATAS dorT3BGIARTE. ConsiRBt ABReiPR: b okl B ol i s
1to 3, M‘ﬁ'@érgbi‘?\gtmﬁmﬁﬁiﬁ‘é‘G?Fe-ﬁlirﬁﬂiﬁ@,sthb'agiba%?c[lé"ir%lthd]ﬁ?.syStemfurther

i ncl udes an &xté&nder arm honme sensor. . The apparatus of any one of
clains 1 to 4a dinemeechantisgm pesfiguked fonchusing rseyemeniudfdhedeollichmesta of t he
ext ender mfroma neutral axis. 6. The apparatus of any one of clains 1
to 5, wh\é’ﬁ if"ns‘pter‘la’éj ?ldi'rSﬁt'? received at intervals of a pre-determ ned

time. 10 7. Thgn artemdet ufmof claim 6, wherein the pre-determned tinme is
bet ween 1ns to 5ms.

an extender arm position monitoring system configured for determining a
position of the extender arm; and
10 a controller configured for receiving the position of the extender arm and
for providing instructions to the drive mechanism,
wherein the controller is configured to process the position and to provide
the instructions to vary at least one of the speed and the direction of the roll of

media to maintain consistent tension of the roll of media.

15
2. The apparatus of claim 1, wherein the drive mechanism includes:
a spindle for mounting the roll of media;
a transmission system coupled to the spindle for providing movement to
the spindle; and _
20 a DC motor with an encoder, the DC rhotor being coupled to the
transmission system to drive the transmission system.
3. The apparatus of either claim 1 or 2, wherein the extender arm position
monitoring system includes:
25 a potentiometer for providing a reference position of the extender arm;
an encoder disc for providing position data for the extender arm;
an encoder sensor to obtain the position data; and
a gear couple between an extender arm pivot and the potentiometer, the
gear couple being for coupling a potentiometer gear to the an extender arm
30 gear.

10



8. The apparatus of claim2, wherein the instructions further include at

| east - one of a power wi dth nodul ation, pulse w dth nodul ation, and
direction of 15nmovenent for the DC notor, the instructions being derived
froma closed loop PID control algorithm 9. The apparatus of any one of
clainms 1 to 8, wherein the extender armfurther includes a sub-roller. 20
"10. The apparatus of claim 10, wherein the sub-roller is configured to
clean a gurfa i d r | [ | St ent
fension 3t a 107 PERPSTS dnnohbieny BBty SuvBrgh e ARehCeT

hol der opositien rrtdriltovvhglsyatetmfmthepcbmm@b aplemﬁneieaadnm*orﬁaben@t&r arm the
nmet hod i ncluding: determning a position of the extender arm varyi ng
at | east one of a power w dth nodul ation, pul se wi dth nodul ati on, and
directiog of fRyemERAtatdl otf*éﬁg %ﬁ cIgfts 398%%%#&%@6&3%{ inBfudks 0 a
neutral position, int novenent of the ext armis due to
t he vari aniapgulsir deniatian df e exiendeofirm firwnpevwautal dxis. nodul ati on, pul se

wi dt h nodul ati on, and direction of novenent of the notor, the novenent of
the extender arm being to maintain consistent tension of the roll of nedia.

6. The apparatus of any one of claims 1 to 5, wherein the position is

received at intervals of a pre-determined time.

10 7. The apparatus of claim 6, wherein the pre-determined time is between
1ms to 5ms.
8. The apparatus of claim 2, wherein the instructions further include at least

one of a power width modulation, pulse width modulation, and direction of
15 movement for the DC motor, the instructions being derived from a closed loop
PID control algorithm.

9. The apparatus of any one of claims 1 to 8, wherein the extender arm
further includes a sub-roller.

20
10. The apparatus of claim 10, wherein the sub-roller is configured to clean a

surface of the media.

11. A method for maintaining consistent tension of a roll of media undergoing
25 un-winding or re-winding in a holder of the roll with a motor-powered spindle
and an extender arm, the method including:
determining a position of the extender arm;
varying at least one of a power width modulation, puise width modulation,
and direction of movement of the motor; and
30 moving the extender arm to a neutral position,
wherein the movement of the extender arm is due to the variation of the

at least one of the power width modulation, pulse width modulation, and
11



12. The nmethod as clained in claim11l, wherein the position of the extender
5.,armis provided by an extender arm position nonitoring system 13. The
met hod as clainmed in claim12, wherein the extender arm position nonitoring
system i ncl udes: a potentioneter for providing a reference
position of the extender arm 10an encoder disc for providing position data
‘for the extender arm an encoder sensor to obtain the position data; and

2 9ear cQHalBRSHERLafk SISl A oIAheASh R AAIEN U ATRARS 1o e gear

.coupl e bei h or cou ng a |orre gar to-the an extend arm gear.
15 14. ﬂihmtaiatdwdlsaéntdéasmamflthie Etﬂlyofonedlaf clains 11 to 13, wherein the
variation of at |east one of a power w dth nodul ation, pulse width

nodul ati on, and direction of novenent of the notor is determ ned by a

controll g5, tige ?r%’ch&@'dseélﬁiﬁ?éd i OdinPYY, @h%?é?ﬁ?ﬁe h%@iﬁ?ﬁ'd?tﬁé’%&féh'der

algorithm 20 15 he net as claimed i n any one laims 11 to 14,
wher € n ame isyprolisied by aaextendies armgrositionenenaitering systeme- det er mi ned ti ne.
16. The method as clained in claim15, wherein the pre-determned tine is
25 between | nms to 5ns.

13. The method as claimed in claim 12, wherein the extender arm position
monitoring system includes:
a potentiometer for providing a reference position of the extender arm;
10 an encoder disc for providing position data for the extender arm;
an encoder sensor to obtain the position data; and
a gear couple between an extender arm pivot and the potentiometer, the
gear couple being for coupling a potentiometer gear to the an extender arm
gear.
15
14. The method as claimed in any one of claims 11 to 13, wherein the
variation of at least one of a power width modulation, puise width modulation,
and direction of movement of the motor is determined by a controller, the
controller carrying out a closed loop PID control algorithm.
20
15.  The method as claimed in any one of claims 11 to 14, wherein the

method is carried out at intervals of a pre-determined time.

16. The method as claimed in claim 15, wherein the pre-determined time is

25  between 1ms to Sms.

12



