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 | NVENTI ON From the earliest hand driven

looms to the aut (MICROLCONTROL APPARATUSIPORCERCULARONEL 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 knpreg¢esgingchniteto tintegraial thepéduactionscofidint input That, a
conventional knitting machi ne controller uses a

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.




25 Progranmm-ng Logic Controller (PLC) to drive the machine. 1 13 March
2007 However, transmission stability is often affected bld Magch 2807 er nal
envi ronnment or other factors. The design and application of the controller
for a conventional knitting machine nmay be depicted as follows: 5
Referring to FIG 1, in an architecture based on a PLC 13, linking to a
conmuni cat i on himduteen,2 transmisdipnactabplityshid oftenougffeetddS2Bg Ithee 17.
The conmuni cati on nodul e 12 has one end connected to a touch panel 11

through the RS2Z@rhiahe enWirogmeninadheptledyd FactdrsOnTeet i @8sideckadd al so
t hrough the 10 RS232 line 17. The connection dock 14 is connécted to a host

end 15 hr oughagpliERAER | Mo, cYfticllerC ORI CBbobmiARtd IaIRiafan! 1Y

are less |ikel o be affected b external envi ronmant,cI |n0I of
the RS232 |in -] i nt of the speed and program
capacity of tﬁ%lja lg%@%gﬁe?ﬁgbgér&ggr%tn?%ﬁ%‘p%f the PLC13 is directly
Ponger scad ti ne. RERBEaR EIBNS. Jhospamenitaahare Pascdber B doscan a
programis 24 ns, . This is of great. concern tg the whole system In this
time interval 1&H§1Q&itﬂ@ somupinicHapparodule tifeleinainlypecpmplashed aki ng

place, and the_ scan tinme has just over or not yet arrive, it cannot be
responded to ttheovght ankS2AE bisieay 7c dihel comeaumigaticedinvodinlee 12 has

one end connected to a touch panel 11 through the R$232 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 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 happeh. 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




damage to the system Due to the interference of environnents, inherent
quality, and quality problemof the inner e enents of 25 thMamh@093 ¢ nhe
conventional PLC 13 generally can control 2 13 March 2007 only one
circular knitting machine 16. To control a plurality of circular knitting
machines 16 by a plurality of PLC 13 nodules, the cost is significantly

hi gher. This isnbnoigs Ukcmmmmngom}ﬁmer tomdo 20atNPRYpRiralitk

| NVENTION I n view of the aforesaid di sadvantages, the primary object of
the present inyPsit@lars khttii®Vindehdnss CIQ'B?”hrgluraQRﬁfar ¢ oy gnhance
the overal |l speed and response tinme of circular knitting nmachi nes and

i ncrease i nputyadi eyt RHE ¢bQ; PR E%%nff?r%éjﬁﬁycglri]%ﬁéﬂ THI§ [ g%rgi-lﬁgﬂérm

appar atus according to the inventi oys a proc nit to

i ntegrate the Ife%‘a?i
|

control unit to peed. In the mcro-control apparatus
machi ne 15 el e

1&cessed by interrupt approach.
The interrépt Wm the mcro-control

apparatus. Its response speed occurs alnost at the same time when an
external signal M yéewrai dae aleresaid divaslvantagesethy psimeny objsponse
time. 20 The foregoing, as well as additional objects, features

of the present invention is to provide a micro-control

f i t unit, a conmmunication unit and a
ety Be O@@%}&qr}ﬁg

C

reasg
anQ

ARY QK1

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




and advantages of the invention will be nore readily apparent fromthe
fol | owi ng dgt ai |l ed description, which proceeds with refeldNachi0¥he
acconpanyi ng drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS 25 FIG | is a
bl ock diagram for a conventional conmunication 3 13 March 2007 control.
FIG 2 is a circuit diagramof the present invention. FIG 3 is a block
di agram of thecgpraedssi ng unit of the present invention. 5 FIG 4 is a
bl ock di agram of anot her enbodi nent of the present invention. DETAILED

DESCRI PTI ON O:FFGEzP%;ZE%%Ht CEQE%‘M\W e%rll.gg%gt pﬁ‘;&{trlbﬂg to FIGS. 2 and

3, a micro-controfl apparat us accor di e present invention

I ncl udes: an i t qup j ch.ls ouch panel to.prqvide operation
function; a prgggséi ﬁgﬁdﬁ?)%kz\'\q%g%p& f?%i eapm(gqs&lagltl}rgﬁogrtlh[eoprq i ve
i nput signals fromthe input unit 211 and uses the 15 signals to directly

control other Y%%K he processing unit 212 has three main functions that
I nclude i nput 216, oufput 217 and comrunication 218. It is configured and

control | edS t ¥ Haghd higgrt lesk dipgrgmagel anesher oembadimant of2thecan

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 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




read and wite external addresses to achieve the required. 20 functions. The
processing unit 212 continuously reads the input. \Wen thd ¥ has an

abnormal input signal, it responds in.real-time; a comrunication 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 13 March 200docHOZR 1P hﬁetlaexoeﬁdrtrangfér&rﬁ?ftﬁersigﬁaldﬂeo%i BBat ento a host
end 23 through a RS485 line 26. The host end 23 isSues commands which are

transferred t.OZBf‘lﬁrBﬁgﬁé%%SS‘ﬂiﬁe 282 "T1é D@ 23 q@@ﬂ%@bﬁgﬁlﬁ@gd%ni t 213;

and 5 a control unit h is a progranmng logic contr receives

commands trans{gyirgd | L&: ' reset
programns resi d{évgﬁg:ﬁe?fe% ﬁf%%ég%rﬁd;ﬁgﬂié;%rgg?%%l{%éégﬁgezg%h?{%@ﬁ t§§ " 10
knitting machi hrQu 185 Line 26. Thereby the mcro-contro
apparatus 21 cgﬁa%bbé@?gﬂeﬁlﬁ@éﬁ |1 Mheed and response tine of the out put
devi ces 24._The processilﬂﬁ uni t rral}%huig flat cables 215 (such ,as data
transni ssi oh |ine)® t GOPHH Bt 1chp11S  ac PEABHAERIIBE Lhagic213 and

control unit 214. The procgssing 15 unit 212 integrates the functions of
the input uni tcoatrollezoraneivescosamands remsferredofiom| thenprocassing f or m

t he
unit 212 to activate preset programs resided 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 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




m cro-control apparatus 21. To enhance data credibility, the mcro-control
apparatus 21 includes eight counters fqr hardware interrhb%@“@ﬁﬂpﬂe

m cro-control apparatus 21, the 20 nachi ne el enents and comuni cati on use

i nterrupt processing. The interrupt processing is an instant request in
the processing wunit 212. Nanely in the event of external interrupt request
occurs, the proceasisnghuas matldnereteehexite! or POACAADESTiBA artk Feqnedt
request. Its response tine is al nost sanme as when the 25 external signal is

generated. Hengs @stdrofle 2pr&XéRiAR! ualifmal 3, t@lel%)r%égé‘h%OQYnitOQ‘IEr such
as machi ne el enents or co ni cat1 on and request "to enter the processing

there is no 1 clnmanesqudiyets fafd SEEPRES. TR there I POCRRRRE. of

the invention. ; {The mcro-control apparatus 21 controls the operation of
circul ar knittflﬁlgayr‘rachi nes 27 (the control process is sane as that

previ ously discussed). Du m cr - control ,,apparatus .21 has a nuch
faster tramsm ssi ¢ e@ﬂﬁgkgﬁ&g§ﬁ¢@H?§Eﬁé@nl di 'ﬁhég?lpwe@éH"Link and
control a plurality of circular knitting nmachines 27. Therefogre production
may i ncrease. Lhe faHg@-sonitedcappazatitset2li ¢enteolrethel apsratidopnoifng t he
m cro-control apparatus 21 of the present invention can achieve |ower
product costs eairduiampkovéispanechinés 23t (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




15 6 13 March 2007 What is claimed is: 1. A mcro-control_apparatus for
circular knitting machi nes operating through a request f 13 Mach9y end,
conprising: an input unit for providing operation function to all ow users
to enter input signals; a processing unit for receiving signals fromsaid
input unit to be passed through a conmmunication unit and a connection dock
and transferring the signals to said host end, and transferring conmands
of said host end, wherein the a conmunication unit for receiving said
signals fromsaid 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 prograns
pre-stored therein according to said conmands transferred from said
processi Gghav il dail@a§ontrol the circular knitting machines. 2. The

m cro-control apparatus for circular knitting machines according to claim
1, wherein said processing unit integrates the functions of the input

unit, said copmuni cation uni.t and .said control unit thrqu a flat cable
to form %‘ai d 'IBIFB()-'%O(S‘&}'PEBPPM?B%E ra‘f‘ff‘é'll.lar'a‘l?‘““i*ﬂ% “Pﬁcglrnﬁg @B?FFP‘Eﬂg rt]l};[B‘ﬂﬂ‘r 4tus for
‘circuIarWngtﬁ&ﬁghgaqmﬁnﬁmqﬁ@ﬁ@fding to claim?2, wherein said flat cable

is an addressahl e data transmission line, 4. The mcro-control apparatus
for circul ar 3iFRY PR IoRPENIdEE oPeration INpgtion togllpw 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 claim2, wherein said flat cable is an addressable address
line. 5. The mcro-control apparatus for circular knjttin j 4004
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 claim2, wherein said

m cro-control appardingsto etpimy® whiceeiphid fhresshledist #n addlreyeatsle i nst ant
requirenent. 10 7. The micro-control apparatus for circular knitting

machi nes accogddnesd tinel. aim 1, wherein said input unit is a touch panel.

8. The mcro-control apparatus for circular knitting machines according to

claiml, wheresn Wé%ﬁfﬁ@ﬁﬁﬂ?ﬂu@érﬁi}fl% Tor?i%@%ﬁ@éft?ﬂné?r{%cﬁﬁge? 9. The

m cro-control apparatus for circ tin a o claim
1, wherein sai LNg. MR A S ry .l ogi c uni dul e., 10. The

ni cro- cont r ol %%%(él%g?l § lt@o(r:r‘é&}lnr gﬂl g?leﬁgfﬂﬁaﬁa Hﬂ&ﬁ?ﬁ‘é’%&(’i@éo‘r‘tﬁ@eﬁo claim
1, wherein said processin ni.t i,s a central A 20 processing unit nodul e.
11. The m cro- tr%qu%%griug{dgarﬁmar@i AEI&Pkni tti ng machi nes  accor di ng

to claim1, wh reILn sajd control unit is a progranmng |ogic controller. a
ABSTRACT . 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.




M CRO- CONTROL APPARATUS FOR Cl RCULAR KNI TTI NG MACHINES A micro-control
apparatus for circular knitting machines that operates t b é r equest
of -a host end including an input unit to provide operating functions, a
processing unit to command i nput, output and conmunication, a conmuni cation
unit to provide a communication intaBSarecand a control unit to control

circular knitti chine operations. The rocessing unit integrates the
functions of h&ﬁggrﬁﬁuFR%i%,PA%%nﬂaﬁﬁ Uk Ké‘?ﬁ')‘"g['clé“}ﬁ MACHIAES to form
t he ni crocont r ol | &r mithe-qonicek sipmaratig fdw&iﬁeﬂéﬂrlﬁﬁtﬁﬁg mhadhieg t he
overal | speed and response tinme of circular knitting machines. (FIG 2)
that operates through the request of a host end including an
input unit to provide operating functions, a processing unit to
5 command input, output and communication, a communication A
unit to provide a communication interface and a control unit
to control circular knitting machine operations. The
processing unit integrates the functions of the input unit,
communication unit and control unit to form the
10 microcontroller. The processing unit thus designed can

improve the overall speed and response time of circular

knitting machines.

(FIG. 2)




