M CRO- CONTROL APPARATUS FOR Cl RCULAR KNI TTI NG MACHI NES FI ELD OF THE

| NVENTI ON The present invention relates to a mcro-control 5 apparatus for
circular knitting nmachines that enploys a processing unit to integrate the
functions of an input unit, a communication unit and a control unit.
BACKGROUND OF THE | NVENTI ON From t he earliest hand driven |loons to the

automatic 10 kni#4y (}TB€—~ ' t A RELT W' ' y adopt ed
in today's rmdernMIegﬁ e Fﬁ@t‘gp ‘{%ﬁlﬁ rai SngSWI ng Hgt@al?l\%%s, t he
general public has an increas% 4 ' uality garnments. To
neet dt he conzurr?_r' S grow ng ngsﬂﬂigﬁlgﬁmﬂ ng iPdutstry has to
speed up produgtiq m@ﬁm i ng machi ne manufacturers

general ly sel | 2AE 2"*6% SH f hi nes and transfer the machines to
textile producers Z[tter installation |s cog_gl eted. The knjtting chi nes
are used to produc %riﬁi@eﬂypé@’_@ﬂq%rir atesur fhg @ kM NEOBHEHat i on,

i f mal function occurs in the knitting 20 nachine that the user cannot fix
or readjusts tappaiatfier for heirawadoknittingi anechinahethatndompdogpaaches
technicians to for onsite repairs and maintenance to restore the knitting

machi ne to nopredesspeg atnidntedntégiade.the Thrctongeof iaanahplbiunitpg nachi ne
controller uses a 25 Programm ng Logic Controller (PLC) to drive the

machi ne. communication unit and a control unit.

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, transmi ssion stability is often affected by the external

envi ronnent or other factors. The design and application of the controller
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
communi cation nodule 12 is mainly acconplished through a RS232 |ine 17.

The cormuni cat jory e rdisiitssioRN %8B icpNNech A CaffeburNbpangle 11

t hrough t he RS232 _ , another erd to a connection dotk 14 al so
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| onger scan time._Taking existing prograns, , the tine required to scan a

program i s 24 ns. Redeeripg & Flfeal, incancanchitecture hasedeorywsPdk 13 this
time interval any thing 20 could happen. In the event of incident taking
pl ace, and thelmémg toi arsohamunisationemastuleol 2 yemainlywe,camptished: be
responded to the system The delay could create unpredictable damage to
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quality problemof the inner elenents of
one end connected to a touch panel 11 through the RS232 line
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 PLC13 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



25 the PLC 13, the conventional PLC 13 generally can control 2 only one

circular knitting machine 16. To control a plurality of circular knitting

machi nes 16 by a plurality of PLC 13 nodules, the cost is significantly

hi gher. This is an issue renained to be overcone. 5 SUMVARY OF THE

I NVENTION I n view of the aforesaid di sadvantages, the primary object of

the present i nygnf i ictrdiAaP IOYitHR 2 pEGifeC PBL TS cARPAT 3 Phutdignhance
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machi ne 15 el enents a EI omuni cati on are processed by interrupt approach.
ed fo B,

The interrupt Prigé OVRE¢AME request in the mcro-control
apparatus. Its r%\sgoonse S st _at  the sane tinme when an

Efﬁd occurs_aln

external signaBUMMARY, O THEANVENIION no del ay on the response
time. 20 The foregoing, as well as additional objects, features and
advant ages of thelmnniemt odrthai aforesanddisadugntagesypheeptimadmoobijéet
follow ng detail ed description, which proceeds with reference to the
acconpanyi ng dofwithgs present invention is to provide 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



BRI EF DESCRI PTION OF THE DRAWNGS 25 FIG 1 is a block diagramfor a
conventional comrunication 3 control. FIG 2 is a circuit diagramof the
present invention. FIG 3 is a block diagramof the processing unit of the
present invention. 5 FIG 4 is a block diagram of another enbodi nent of
the present invention. DETAILED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS
Pl ease referri #@1FIGS. 2 and 3, a micro-control 10 apparatus 21
according to the present invention includes: an input unit 211 which is a
touch panel t owi de -at §. nctLon; | unit 212 which is
am crocontroloﬁfe)dr':}'?o %3212%2dﬂ%gﬂ{l&sﬁgF\gg?r?ngénpflﬁiééﬁgﬁt unit 211 and
uses the 15 sjgnrals.to.,directly control, other units. .Th rocessi ng unit
275 has three FEon Tt Ime gRE dinarafhat s Photesas Ui A MO BReSeHg
comuni cation 218. It is configured and controlled through high Ievel C
| anguage. The PrEd¥ERing unit 212 can read and wite external addresses to
achi eve the required 20 functions. The processing unit 212 continuously
reads the inpuklGvénis e Blookedingsamn ebranoiieri amhodingeat  of ttheesponds
in real-tine;

present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Please 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 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



a conmuni cation unit 213 to receive the input signals fromthe processing
unit 212 and transfer to one end of a 25 connection dock 22 through a
RS232 [ine 25. The connection 4 dock 22 has another end transferring the
signals to a host end 23 through a RS485 |ine 26. The host end 23 issues
commands which are transferred to the processing unit 212 through the

communi cation gtk 24 $asahdothed %@ttf%sféz?fefnlgggl‘}? ‘Ifgg%]ﬁfﬂlhsi fo @ RHSYERAM N9

|l ogic controller receives commands tran r e processing unit
212 to activat AEB hde (=Y nel> -con :%gi put
devi ces 24 (su%%gggéﬁgpﬁgngg rra%ﬁggj %4{?‘835%@%3&%%{ fglbne g%’Thereby
the mcro-contrel. 10 apparatis. 21 can inprove .the ovengl ee d
response tine wiyic%h%reg&%lﬁiggee\ﬂléggthﬂﬁqﬁgs%p&g&ﬁ 23%?111%?01{&%%%% use
flat cables 215 ﬁ@ﬁch.as. dat a é{ QS”H§Si0” line) to link the input unit
211, communi cEPPERULHAOR IUEL IS AN unit 214. The processing 15 unit
212 integrates the functiqns of the inpuf unit 211, conmunicatjon unit 213
and controld unit 214ceB8tidr aKe 2k cvhidht isl aappregramnung TiPgikhance
data credibility, the mcro-control apparatus 21 includes eight counters
for hardware ¢omtrollast redenveseamorandsohtarsiferssh fammstl@l prodesdogmachi ne
el ements and comuni cation use interrupt processing. The interrupt
processing is aniti iShtZAnto r ecieate | prasee progessisngesided therein and
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 wunit 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



unit 212. Nanely in the event of external interrupt request occurs, the
processing unit 212 imedi ately processes the external request. Its
response time is alnost same as when the 25 external signal is generated.
Hence as |long as external signals 5 occur such as machine el enents or
comuni cation and request to enter the processing unit 212, the processing

unit 212 proc i H%gg i nse
delay. 5 Refersgiﬁifgeﬂﬁ%%dggg? ﬁerelre e O(r#s n%%%ﬁg?ng{?eﬁlsﬁva?n@?% l?éﬁ'cl)'he

i oro-control APPERALUINZLFGUARhS LS OPPS 2lipan iibecCal i kpib i ng

machi nes 27 (t contro 0OCess IS sane as ’t previou sCuSsed).

than convent| oRECSDepaeRTean andaeCPRR. FHNURBIECTs BooRmatRey of """

circular kni taif}% machi nes 27. Therefore production may increase. In
today's fiercef§'®@onpetitive market place, adopting the micro-control

apparatus 21 of the present invention can achieve |ower_ product_ costs and
i nprove space uti IRewr ¥hFIGs 4 imsanethes embediment)of Ahgiiavendton.r ol
apparatus for circular knitting nachines operating through a request from

a host end, colpei shigro-eantrduappairatisor2 br oontitalg 6ber apievatibonatfi on to
ol ow circular knitting machines 27 (the control process is same as
that previously discussed). Due to the micro-control apparatus
21 has a much faster transmission speed than conventional
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



5 users to enter input signals; a processing unit for receiving signals
fromsaid input wunit and transferring the signals to said host end, and
transferring commands of said host end; a communication unit for receiVing
said signals from 10 said processing unit and transferring said signals to
said host end, said host end issuing the commands which are transferred

t hrough sai d copRyPii§MaRRedis: and said processing unit; and a control

unit for activating operation prograns pre-stored therein according to

sai d commands jr %%?E%(?—%ggﬂt?g raﬁ?eﬁ‘ﬁ.hﬁis pfo(?c‘éfiﬁ%llqgr YoM it MHiflest he

circular knitting 'mac m Cr o- con appar abgsﬁ?or circul ar

knitti hi di to_clai wherein said progessing unit

i egratee ¢ HSFrRfe Shedgeh o linh from RGN R RIS un t  and 20
said control unit thr ouBh a flat cabl e.(ijgl formsaid .mcr.o-cont rﬁél
apparatus. 3. The mtABPELHMY o pRe¥idiag opegation Bungliep: fhglIRWhi nes

according to claim2, wherein sagid flat cable is an addressable data

transmssion |P$RES tosentermid W YeBadsint rol apparatus for circular knitting
machi nes 7 according to claim2, wherein said flat cable is an addressable
address line. 5. Thepnbeessiognunat feppercstiving ovigoiis fram Isaid timmitmachi nes

unit and transferring the signals to said host end, and
transferring commands of said host end;
a communication unit for receiving said signals from
10 said processing unit and transferring said signals to said host
end, said host end issuing the commands which are transferred
through said communication unit and said processing unit; and
a control wunit for activating operation programs
pre-stored therein according to said commands transferred
15 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
20 said control unit through a flat cable to form said
micro-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.

25 4. The micro-control apparatus for circular knitting machines



according to claim2, wherein said mcrocontroller includes 5 eight
counters for hardware interrupt. 6. The m cro-control apparatus for
citcular knitting machines according to claim2, wherein said

m cro-control apparatus enploys interrupt processing to achieve an instant
requirenent. 10 7. The micro-control apparatus for circular knitting

machi nes accosdtaiing (d 8l 2, WiRERL SAIC!fTaIRAbINTS 0 SiflirkQU Panel

8. The m cro-contr pparatus for circu nitting machines according to
claim1l1, wher eﬁ&d?%sdliﬂéoceSSi ng unit is a mcro-control device. 15 9. The
m cro-control apparatus for circular knitting machines according to claim

1, wherein sai ocessing unit.is a_ne l.ogi. £ upit, nmodule., 10. The

m cro-contr ol gpﬁ@?%m]scrpé?ogtrroélﬂ%ﬂ?ar@ﬁpg&foﬁgclﬁggfﬁrnggltt%wﬁ?l?fdlelso claim

1, wherein said progessing unit s central, . 2Q processing unit dul e.

11. The ni cro-%%&?‘?‘ﬁpgaﬁ‘baﬁ‘léﬂﬁ’s % oWherewy spidppe ?ﬁ%nFFé’cli‘]ﬁrné%CI or di ng

to claiml1, wherein said control unit js a progranmng |logic controller. s
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.

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

programming logic controller.



