13 March 2007 M CRO CONTROL APPARATUS FOR Cl RCULAR KNI TTI NG MACHI NES

FI ELD OF THE | NVENTI ON The present invention relates to aldMadiZd¥itrol 5
~apparatus for circular knitting nmachines that enploys a processing unit to
integrate the functions of an input unit, a conmunication unit and a
control unit. BACKGROUND OF THE I NVENTION Fromthe earliest hand driven

|l oons to the aut cOMICROLCONTROL ARPPARATUSFORCRCYULAROML i on

wi dely adopted in today's nodern textile industry. Wth raised |iving

standards, the general public myymrm@hg ite for high quality

garnments. To neet the consumer's grow ng requirenents, the knitting

i ndustry has tqy ¥ V Ti t present, knitting nmachine
manuf act urers d kni tti ng machi nes and transfer
t he machines to file producers after ion is co | et ed., The
knitting machi neseffilil Lg]%d; pibEdHLo @arlf ‘és bf L, EQn%iﬁJrl ng
knitting operation, Ifunctlon cur,s |nth knlttlng 20 machi ne that
the user c%noﬁppﬁgﬁt&s éidJCl}EGéu aﬁ'hﬁ&“mﬁﬂgr rﬁlﬁﬁ inggenthat | omMPéPYS cRy. The

vendor di spatches technl cians to for onsite repairs and maintenance to
restore the knpre¢ergingchinieto tivtegratal thepéunctionscofidin input Tht, a
conventional knitting machine controller uses a 25 Progranmm ng Logic
Control | er (PL&mnoudid¢ateon hmitmerl aconttoll8nMar ch 2007

BACKGROUND OF THE INVENTION

From the earliest hand driven looms to the automatic

10 knitting machines of the present, automation widély adopted

in today’s modern textile industry. With raised living

standards, the general public has an increased appetite for

high quality garments. To meet the consumer's growing
requirements, the knitting industry has to speed up production.. -

15 At present, knitting machine manufacturers generally sell

the finished knitting machines and transfer the machines to

textile producers after installation is completed. The knitting

machines are used to produce various types of fabrics. During

knitting operation, if malfunction occurs in the knitting

20 machine that the user cannot fix or readjust, they inform-the

vendor immediately. The vendor dispatches technicians to for

onsite repairs and maintenance to restore the knitting machine

to normal operation condition.
The conventional knitting machine controller uses a

25  Programming Logic Controller (PLC) to drive the machine.




However, transm ssion stability is often affected by the external

envi ronment. or other factors. The design and applicati onloMapdhe08dnt rol | er
for a conventional knitting machine may be depicted as follows: 5
Referring to FIG 1, in an architecture based on a PLC 13, linking to a
comuni cation nodule 12 is mainly acconplished through a RS232 |ine 17.
The communi cat Howevern| dra@smassionnestebiitoniecofignt caffetmdhbpanie 11

t hrough the RS232 line 17, and another end to a connection dock 14 al so

through the 10eR%133l! ighs/itdnmbie CONneehiéONfaels 14The cQa§Ret egnlo a host
end 15 through an RS485 line 18. Whilst communication speed and stability

are | ess Iikela(p \

ggcaﬁoﬁffﬁtﬁﬁetggohﬂ%llaxtf&naé gpﬁb@ﬁﬁ%gl%tl«léﬂlgﬁggm of

the RS232 line 1 It has to e I nto account t he speed an ogram

capacity of t%at%’ﬁ‘iﬁé%l&?'beTﬁegpét?g@‘ﬁQ@@f the PLC13 is directly

proportional toO the program scan , a larger programrequires a
| onger scan tinme.plaking existj.ng prograns, . the tine requir scan a
program i 5%24 ns. Rfﬁ"égﬂﬁg t(ﬂ‘l%gjbeglt’ mcgﬂc?é'tchlfte&t?ﬁelb\%ﬁﬁﬂé) ﬁ‘s]tggrd (iﬁm this
time interval any.thing 20 coul d happen. In the event_ of incident taking
pl ace, and t hdinKing tpihEoRBUNIGatigndpoguled isemainly vecomplishedt be
responded to the system The del ai coul d create unpredictable damage to
the system Duérpgghha R828eF tinenéd. Fhemamonmication imbéduknd 2ghatity, and
quality problemof the inner elenents of 25 the PLC 13, the conventi onal
PLC 13 gener aldye ead conheoted fo h3tdviuicpaed1 thlonginehe RS2B2rlikai tting
machine 16. To control a plurality
17, and another end to a connection dock 14 also through the
10 RS232 line 17. The connection dock 14 is connected to a host
end 15 through an RS485 line 18. Whilst communication
speed and stability are less likely to be- affected by the
external environment, in terms of the RS232 line 17, it has to
take into account of the speed and program capacity of the
15 PLC 13. The program size of the PLCI13 is directly
proportional to the program scan time. Namely, a larger
program requires a longer scan time. Taking existing programs,
the time required to scan a program is 24 ms. This is of great
concern to the whole system. In this time interval any thing
20 could happen. In the event of incident taking place, and the
scan time has just over or not yet arrive, it cannot be
responded to the system. The_delay could create unpredictable
damage to the system. Due to the interference of environments,

inherent quality, and quality problem of the inner elements of

25 the PLC 13, the conventional PLC 13 generally can control




of circular knitting machines 16 by a plurality of PLC 13 nodul es, the
cost is significantly higher. This is an issue remained FoMsechdP8f come. 5
SUMVARY OF THE I NVENTION- I n view of the aforesaid disadvantages, the
prinmary object of the present invention is to provide a mcro-control
apparatus to enhance the overall speed and response time of circular
knitting machioely amt cirevdas kriibiup ardhdnepls. T@_cbﬁtﬁlsatFldﬁm e cost.
The micro-control apparatus according to the invention mainly enploys a
processing uniéftdir¢w1ta@gkﬁiﬁiﬂg16fnfa@h@ﬁé9”P_606¥ ﬁ”glﬁ&%‘ﬁtg“'&'ft PIC 13
communi cation unit and a control unit to 1ncrease overall speed. In the 4
m cro-contr ol u ' 13; a jcatl o, af. rocesse
sy ThETEOE sy REATEH AV ERSROETIRIETIS Y Jo8uf

by interrupt approach. e Interr roce | ; in the
m cr.o- contr ol v al Lt nse speed occurs alnost at the sane tine
when an extern%ﬁ?%n%#;fo .bS %‘é%@faiggd. Hence there is no delay on the
response tine. %WL ddi tional objects, features
and advant ége i IHE, readi |y apparent fromthe

fol l ow ng detailed description, which proceeds with reference to the
acconpanyi ng dr aithyiewpm tire pHores#ivl drsad antegerAtheesimaryiabjecti s a

bl ock diagramfor a conventional comunication 3 13 March 2007 control.
FIG 2 is a ciafcuthe dpaegent dinviemgiqn edenttoi nuentiden.a micro-control

apparatus to enhance the overall speed and response time of
circular knitting machines and increase input and output

10 points to reduce cost.

The micro-control apparatus according to the invention
mainly employs a processing unit to integrate the functions of
an input unit, a communication unit and a control unit to
increase overall speed. In the micro-control apparatus machine

15 elements and communication are processed by interrupt
approach. The interrupt process is an instant request in the
micro-control apparatus. Its response speed occurs almost at
the same time when an external signal is generated. Hence
there is no delay on the response time.

20 The foregoing, as well as additional objects, features
and advantages of the invention will be more readily apparent
from the following detailed description, which proceeds with
reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

25 FIG. 1 is a block diagram for a conventional communication




FIG 3 is a block diagramof the processing unit of the present invention.
5 FIG 4 is a block diagram of another enbodiment of the 1$ 007

i nvention. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Pl ease
referring to FIGS. 2 and 3, a micro-control 10 apparatus 21 according to
the present invention includes: an input unit 211 which is a touch panel to
provi de operaghfAfroluncti on; a processing unit 212 which is a

m crocontroller to receive input signals fromthe input unit 211 and uses
the 15 signal 0 ~dj VA 0 ' ] sQcessing unit 212
has three mai nﬂﬁnczgil%%?df%t?w%gf%lgeafﬁ%%#ﬂb%%m %E\?eplﬁt{l‘gél? and

conmuni cati on Al fhoured a controlled thro high | evel C

| anguage. The %f@cgsg h}lﬁﬁka%%%ﬁ%aﬂr%ﬁf%gt Iéfﬁg[ﬁ]’ﬁaplg esses to
achieve the reguired 20 functions. The processing unit 212 conti nuously
reads the ingﬂwe ' the system has an abnormal input signal, it

responds in real-tinme, a communi cation unit 213 to receive the input
signals from¥Ha. pf otfegsiblgcknidiagramamf anatbeerembaslimenid off the 25
connection dock 22 through a RS232 line 25. The connection 4 13 March 2007
dock 22 has arpitdsentenstentiamsferring the signals to a host end 23 through
a RS485 line 26. The host end 23 issues commands which are transferred to
~the processi ndDETAIRED hDESCRIPTION OF THE PREFERRED

EMBODIMENTS

Please referring to FIGS. 2 and 3, a micro-control
10  apparatus 21 according to the present invention includes:
an inpﬁt unit 211 which is a touch panel to provide
operation function;
a processing unit 212 which is a microcontroller to
receive input signals from the input unit 211 and uses the
15 signals to directly control other units. The processing unit 212
has three main functions that include input 216, output 217
and communication 218. It is configured and controlled
through high level C language. The processing unit 212 can
read and write external addresses to achieve the required
20 functions. The processing unit 212 continuously reads the
input. When the system has an abnormal input signal, it
responds in real-time;
a communication unit 213 to receive the input signals
from the processing unit 212 and transfer to one end of a

25 connection dock 22 through a RS232 line 25. The connection




conmmuni cation unit 213; and 5 a control unit 214 which is.a progranmm ng
| ogic .controller receives commands transferred fromthe bﬂ!@é@s@ uni t
212 to activate preset prograns resided therein and control an out put
devices 24 (such as knitting machines) through the RS485 |ine 26. Thereby
the mcro-control 10 apparatus 21 can inprove the overall speed and

response tinme dotkt22 Iy pubtltayvendsirddsiehtingtheaighils tdid hds2efdy use
flat cables 215 (such as data transmission Iine) to link the input unit

211, comuni ca8i@ioughla KS485iO06. ofheMost 21 23185 REQEBRAAAGS uni !

212 integrates the functions of the input uni , communi cation unit 213

21
and control unihidhs ' - t hance
data credibili ty,lgglh%f@g%%‘?%%lﬁ rtgql %%Sggg%%ﬁhgaﬁﬁ?&zé%ﬁ tggunt ers
for hardware | . ﬁﬂf_ro- ontrol apparatus 21, the 20 machi ne
el enents and c%mﬁ{lﬂiﬁ%#ﬂdéﬁ?i er t processing. The interrupt
processing Js an instant request in, the processing unit 212. nely in the
event of external %F@Pil{?dt q'ﬂ%‘(}ueif‘t d’&h[}r}k 1$ hé pPRFSENRYNGn| Y0g1¢2
i mredi ately processes the external request. |ts response tinme is al nost
same as when t®¢@ntrollsr raaedvesicomamandsytiansfened fronadhesprecessasgext er nal
signals 5 13 March 2007 occur such as machine el enents or comuni cation
and request twnentdr2 t e actovatssi pueseni prégamsheesgidece sihiergininand 212
processes requests in nano-seconds. Thus there is no response del ay.
control an output devices 24 (such as knitting machines)
through the RS485 line 26. Thereby the micro-control
10  apparatus 21 can improve the overall speed and response time
of the output devices 24.
The processing unit 212 may use flat cables 215 (such as
data transmission line) to link the input unit 211,
communication unit 213 and control unit 214. The processing
15 unit 212 integrates the functions of the input unit 211,
communication unit 213 and control unit 214 to form the
micro-control apparatus 21. To enhance data credibility, the
micro-control apparatus 21 includes eight counters for
hardware interrupt. In the micro-control apparatus 21, the
20 machine elements and communication use interrupt processing,.
The interrupt processing is an instant request in the processing
unit 212. Namely in the event of external interrupt request
occurs, the processing unit 212 immediately processes the

external request. Its response time is almost same as when the

25 external signal is generated. Hence as long as external signals




5 Refer to FIG 4 for another enbodinent of the invention,_ _Th
m cro-control apparatus 21 controls the operation of ci rl:%]vg‘?‘ﬁk?rﬁo?ti ng
machi nes 27 (the control process is same as that previously discussed).
Due to the micro-control apparatus 21 has a much faster transm ssion speed
t han conventional 10 techniques; it can link and control a plurality of
circular knitbtogr sachi siemathinéhdeei@ite ¢r ediohudicabyni fied eégeest! n
today's fiercely conpetitive market place, adopting the mcro-control
apparatus 21 ofo t&gteRr @ﬁ@”blid)@ééﬁ}%go%ﬁﬁ”ﬂ@%kﬂh% trb%‘é@éﬁir% qgitjet 2¢osts and

i nprove space utilization. March 200 is clained is: 1. A

m cr o- cont r ol i knit.ting i r.af | rough a
request from aﬁ'ﬁ(g%&%%(sfefc@j(r)eﬁ%ér ilgili#g?o E’%#’%‘S&t W{mﬁ% gdrjg\(/)?ltoﬁ%sg)gmf)sger ation
function to al éfggl users to enter input signals; a processing unit for
receiving sign %rom said input unit to be passed through a

conmmuni cation unit,apd a ection dock and . transferring the signals to
sai d host end, ahﬁefqra%ﬁﬁli%;%o@ﬁ% W@ﬁﬁl%@ﬁﬂﬁ,l%@ﬁmm the a
communi cation unit for receiving said signals fromsaid processing unit
and transferri hfesanicrorganirolt gpparaturosil eputralai theoepesatdonsodi ng t he
commands which are transferred through said comunication unit to one end
of the connecté¢irnutiocknatting andchimee 2§ (theuconiralngracesmis skmemias f or
activating operation prograns pre-stored therein according to said
commands t r ansfleitrmevioasiys discunsedds P torthe indcfriomtol B?pﬁfe[tﬁﬁ' ar
knitting machines. 2. The mi cro-control apparatus for circular knitting

frachines accorglj nias 0 Ghilch FastehNBlatisthissich MRGAPThasl EBhvehfiozpat es the
functions of the Input unit, sal
10  techniques; it can link and control a plurality of circular
knitting machines 27. Therefore production may increase. In
today’s fiercely competitive market place, adopting the
micro-control apparatus 21 of the present invention can

achieve lower product costs and improve space utilization.

15




comuni cation unit and said control unit through a flat cable to formsaid
m cro-control apparatus. 3. The m cro-control apparatus 13 Mageh 2007 o
knitting nmachines according to claim2, wherein said flat cable is an
addressabl e data transm ssion line. 4. The mcro-control apparatus for
circular knitting machines 7 13 March 2007 according to claim2, wherein
said flat cable is an addressable address line. 5. The m cro-control
apparatus for circular knitting nmachines according to claim?2, wherein
said mcrocontroller includes 5 eight counters for hardware interrupt. 6.
The m cro-control apparatus for circular knitting machines according to
claim?2, wherein said mcro-control apparatus enploys interrupt processing
to achieve an instant requirenent. 10 7. The m cro-control apparatus for
circular knitting machines according to claiml1, wherein said input unit
is a touph,PAelimedd: The mcro-control apparatus for circular knitting
machi nes accordlng to claiml1, wherein said processing unit is a

m cro-control device. 15 9. The micro-control apparatus for circular
knitting, machines according.to.claiml, wherein said processing unit is a
momory T Bgi ¢ PR HRIP RO oS kHeF dRachEES CREEERE SOt £ Ul ar
kni tti ngreqiehfro@s hoatGna) chnigising: ¢l ai m 1, wherein said processing unit is a

central 20 pracessing unit nodule, 11. The mcro-control apparatus for
circul ar kni tqniq;@lt Hait %ﬂr,pé%wdmg operation function to allow users to enter input signals;

a processing unit for receiving signals from said input unit to be passed through a
communication unit and a connection dock and transferring the signals to said host end,
and transferring commands of said host end, wherein the & communication unit for
receiving said signals from said processing unit and transferring said signals to said host
end, said host end issuing the commands which are transferred through said
communication unit to one end of the connection dock and said processing unit; and

a control unit for activating operation programs pre-stored therein according to
sald commands transferred from said processing unit to control the circular knitting

machines.

2. The micro-control apparatus for circular knitting machines according to claim 1,
wherein said processing unit integrates the functions of the input unit, said
communication unit and said control unit through a flat cable to form said micre-control

apparatus.

3. The micro-control apparatus for circular knitting machines according to claim 2,

wherein said flat cable is an addressable data transmission line.

4, The micro-control apparatus for circular knitting machines




according to claim1, wherein said control unit is a. pro rarrm 2%ﬁl ogi c
controller. a ABSTRACT M CRO CONTROL APPARATUS FOR €l RCULA VNG
MACHINES A nmicro-control apparatus for circular knitting nachlnes t hat
operates through the request of a host end including an input unit to
provide operating functions, a processing unit to conmmand input, output and

conmuni cat i on, aacondmmt@@ﬂann 2, uwheréin pandiflia calslenizuam edidressdtiteer f ace
and a control unit to control circular knitting nachi ne operations. The

processi ng uni §ddpesgtialees the functions of the input unit, c_om‘runi pation
unit and control unit to formthe mcrocontroller. The processing unit thus

desi gned can 193?1&1&1% -2¥RE1 apPiatu 819 GRRANRCKhI T L InddHinds "

knitting machi nes
according to clalm 2, wherein said microcontroller includes

5 eight counters for hardware interrupt.
6. The micro-control apparatus for circular knitting machines
according to claim 2, wherein said micro-control apparatus
employs interrupt processing to achieve an instant
requirement.,

10 7. The micro-control apparatus for circular knitting machines
according to claim 1, wherein said input unit is a touch panel.
8. The micro-control apparatus for circular knitting machines
according to claim 1, wherein said processing unit is a
micro-control device.

15 9. The micro-control apparatus for circular knitting machines
according to claim 1, wherein said processing unit is a
memory logic unit module.

10. The micro-control apparatus for circular knitting machines
according to claim 1, wherein said processing unit is a central

20 processing unit module.

I1. The micro-control apparatus for circular knitting machines
according to claim 1, wherein said control unit is a

programming logic controller.






