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| MPROVEMENTS %%Qg ATI NG TO THE CONTROL OF PRODUCTI ON PROCESSES T
“present invent tes to a method and system5 for control?Fﬁ@“@“mmz’
. prroduction process, and to a teading device and individual storage deV|ces
"for use with such a method or system Thergts a need to collect

I nformati on about a 10 production process, such as a manufacturing
process. For exanple, information as to workers' attendance and

information about the produIMPROVEMENTSHAN QR (REGATINGNERQ THErequired. In

sonme sophisticated nanufactur I ALt ovi ded at each
work stati.on and 15 t he édﬁ&ééf 6é #ﬁan Ere0fF ¥eidc BS se connected

such that all of the |nfornation required can be fed to a main or control

conputer. However, Tﬁécgrﬁgh‘f\ﬂ:r lfi?'t@ et e yEdENE 2éem@éﬂsgs L¥E s stem

Furthernore, a ver e capital investnment 1S nee In order to rnst
such a sy$t em%9F 2‘e°nt§ﬁlé>1-ﬂ§t BnFreduetdarumrrress: | aRd. tet 3j seading ect

of the presentgdvieat A8 LBdRVAMLAY BtoRidyyl cuvei Syst 88T QEeCRRNERO M 2
producti on proc ?#MICh do not require an expensive networked conputer
25 system ﬁrtﬁyﬁ Wrst aspect of the present invention there is
provided a nethod of controlling a production process conprising the steps

of providing a resnpgbixe: 300 nLbhkoPLAAnAIEY 2 grage. dRVhes LoD each

i ndi vi dual invol ved,"@ach™s rst rage device carr mat i on
i denti fyilRg t IRraduebiponpragessdi sudhals m@mtdtu:giagrpspeeswe Fesond

progr amed ‘st Qg £eY! £R£b2haRiBAUSKS £l SRIbLY" (HEBRAERSS aRiBCh S d

second storage 35 device carrying Information 1dentifying the product,

wherein at | edS¥QFRALiaNJaRPBR the BT RGUSER CHTREbFReSF produttion may

be required. 1In some sophisticated manufacturing

facilities, a computer is provided at each work station and
15 these computers are networked or otherwise connected such

that all of the information required can be fgd to a main

or. control computer. However, such networked computer

systems are expensive. Furthermore, a very large capital

investment is needed in order to install such a system in
20 an existing manufacturing facility.

It is an object of the present invention to provide a
method and system for controlling a production process
which does not require an expensive networked computer

25 system. '

According to a first aspect of the present invention
there is provided a method of controlling a production
process comprising the steps of providing a respective

30 first programmed storage device for each individual
involved, each said first storage device carrying
information identifying the corresponding individual, and

——providing a respective second programmed storage device for
_ products freated by the process, each said second storage

35 device carrying information identifying the product,

wherein at least one stand alone reading device capable of
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reading the information on the first and second storage devices is

provi ded, andywisdrAbés t he method further conprises the step of cRuS&Rsk/dIS
. reading device to read first and second storage devices of individuals, and
' 5 products associated with the process at-Zr sel ected | ocati on and/ or
time, whereby said reading device collects information identifying the

i ndi vidual s, and products associated with the process at said | ocation

and/or time. 1l0reading the fiofcdmatilon RAGheLIHEt andt Beceadr seoghge

manuf acture, has a,respective § d ogr.amed s ora e he readin

device at a par ?%h?ﬁ?p&EquﬂﬁiaQ§: 4%9}h5&ﬁﬁﬂ Eg?¥egPrthFOrnatlong

| deﬂt | fyld ng t\fllwe]t:dmﬁplrysdsahhaosbapgoﬁ‘t ddmn@rﬁhstneadﬂngndevmleet tbyragd%Sd

eac roduct ch_pa S : met ho
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further conpris pr ovi dFea
i nformati of i dowodychy assoctiefed) wgftht rt@qommess 28tracselapted ipeagion

each reading detigfor Scahgy! dRdotiyh PTG EBGRLE ol HEctal ormation

it has coll ect e out put. .For “exa ut put neans nm

arranged to ‘wiinfepmatien éﬁ&@é@é’ﬁ@%f@%g@%@é@l?B an‘&nHFBﬁquBs

further storagggleyteeeedPiettl RkY pracestadt Wibid CPEOCAEi68VARR/bF time.
associated with a respective work sPatlon ‘The information coll ected by

each said readi ng device nay be output on to a selected 30 storage devi ce
whi ch is pieferably Bfl apgedekampeer, cadchy produdtit £ . theé eobisbeot

by the T espect MARTERRFAESdoDRELE ARTPRE IR (ECi CrpLnanies Soenfbd: ca
and acted uponddwicde tbepueeding device at a particular work station,
for example, will collect information identifying the
individual working at that work station and identifying
15 each product which passes through that work station.

Preferably, the method further comprises the step of
providing said reading device with information identifying
the step(s) of the process.

20 ' _
Preferably, the or each reading device is provided
with output means enabling the information it has collected

to be output. For example, the output means may be
arranged to write to first and second storage devices
25 and/or to further storage devices.

Preferably, at least one reading device is associated
with é respective work station. The information collected
by each said reading device may be output on to a selected

30 storage device which is preferably arranged to be read by a
computer. It will be appreciated that in this manner,
" information collected at each work station by the
— 7 respective reading devices may be fed to, and subsequently
collated and acted upon, by the computer.

35 .
Preferably, the method further comprises the step of



35 Preferably, the method further conprises the step of WO 96/ 21203
PCT/ GB96/ 0002§v6g6gl§€#m ng the or each reading device to reques?@lg&%&%b%

of informatio anpl e, the or each said reading device ma

~arranged periodically to output an audi o oczui sual warning that information
iis required. The nethod may conprise the step of enabling each reading

- device to additionally receive information by way 10 of Input means, such
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I ndi vi dual wor kenferhatidn. be stationed at a particular work station
provided with the respective readi ng device. The individual will have an

associ ated first programed storage device which will be inserted into, and
retai ned within, theFeragkagpdevi sbewprl achhsaifdinRafifg ideEice HRavoPR

station. The resdifigged pedevicealil the cutparges tHudiendd el 41 ag@rning
device such that it pollects_lnfgrnatlon éggntlfylng t he i ndividual. ,
Periodical Iy, t¥WRPFERFATAEIPReIFayeBYEFEC a war ni ng signal, for exanpl e,

may beep, requiring the individual to press a key or button to signify his

conti nued attendance,25 h e} Adqi ti I ]ﬁfgé r

alternatively, the tﬂﬁo‘&e%@éc‘gﬁ\}?ﬂ’ég‘f’%ﬁ%%?é‘ﬁ %}@e?a%g‘r%@ e oé) ET

readi ng devi ce teadingudevica to adddtionaddy IecRdveeimfinmmatien By eeen
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' buttons, a key pad, a keyboard, a sensor or sensors, and/or

2 barcode reader.

In one preferréd embodiment, an individual worker will
15 be stationed at a particular work station provided with the
respective reading device. The individual will have an
associated first programmed storage device which will be
inserted ihto, and retained within, the reading device
whilst the individual is at the work station. The reading
20 device will be arranged to read the storage device such '
that it collects information identifying the individual.
Periodically, the reading device may output a warning
signal, for example, may beep, requiring the individual to
press a key or button to signify his continued attendance

25 at the work station.

Additionally and/or alternatively, the method may
comprise the step of causing the or each reading device to
output data or information.

30 _ '

For example, the or each said reading device may
display selected information from selected storage devices.
The identification of the step(s) and/or product(s) at a
particular work station, for example, may usefully be

35 displayed. Instructiohs as to the process steps or actions
' on a product to be undertaken may usefully be displayed.



The identification of the step(s) and/or product(s) at a particular work

station, for exanple, nmay usefully be 35 di splayed. Instructions as to
t he process stwW@8®96@i203Cti ons on a product to be undertaken nmay ugsgiidgefnbiBs
di spl ayed. WD 96/ 21203

PCT/ GB96/ 00023 -4- Thus, the individual workr at a particular work station
may be provided with information and data to assist himto performthe

necessary operations. 5 Preferably, the nethod may further conprise
the step of proVhusngtbechngddividusddivaritsyiat aiparthcelant worki deatiibp ng

process steps 0@89Cbé°§§ovkﬁ VIi%H”iﬂ?EfHQ%% AeLha {gr5863531st him to

. preprogramred, rage for exanple, a JO card or work or
card may be propeﬂéérﬂoﬁhéa@#qaﬁﬁﬁﬂngQRQRQ&;QQ&]nay cause the reading
device to display sequentially individual tasks to be perforned. 15

~The nmethod may be used for controlli an productlo rocess, for exanple,
“a manufact ®ing procBfefgrap r'odi?@t “}?r'ﬁ&és |?@‘“B?b§§$§heTﬁ§ep

~second progranmgs ﬁfovagengewa@es spiid e:"e"atamgeaiévwlsnbiﬂy Enfosneeione
product which |s nanufactured%%é rocess<%$a#the 20 producti on

process. Thus, %%%ﬁgggéﬂpngrﬁgﬁﬁée S &3 13K brmation as to the

at t endance of the wor ker at the work station, and as to the identity of

product s passing Nrenl bhalestnly Sibiddiherts, it Mkr { Wit BEoRERREAT=C

storage devices may carr ormati on | i ng 1 ndi vidu
the procedd | rﬁ%P’é?@?e@?‘éélcénb§§Fn§FﬂamPé@oh as giob reaxd mF dé‘%#‘léeoll'@eEnQBréd

to recprd rgal .xié e3ﬁrov1ded £ort Eﬁche%@a&n@'e\ﬂéiﬁéé ém!it}hé’f' EQus€aghe
real tine, it is stralght orward matter to collect. information as to a
readlng device to display sequentially individual tasks to

be performed.

15 : The method may be used for controlling any production
- process, for example, a manufacturing proceés or a product

processing or testing process. The second programmed
storage devices preferably each identify a respective
product which is being manufactured or processed by the

20 production process. Thus, each reading device will collect
information as to the attendance of the worker at the work
.station, and as to the identity of products passing through
that work station. In addition, further programmed storage
devices may carry information identifying individual steps

25 in the process.

In a preferred embodiment, each said reading device is
enabled to record real time.

30 As the reading device is enabled to read real time, it
is a straightforward matter to collect information as to a
worker's attendance. However, the method preferably
comprises collecting information reélating to the
performance of the individual worker.

35

As each said second storage devices identifies a



wor ker' s attendance. However, the nethod preferably conprises collecting

I nformation re the performance of the individual worker.
each said seco@“?%?gge devices identifies a WD 96/ 21203 Pcsﬁcééslooozs

PCY/ GB96/ 00023 -5- respective product, the t$#e of arrival and tine of
departure of each product at a particular work station may be collected by
t he correspondi ng readlng device or on the storage device. Hence, the speed

at which the worker e pribddct A dethepaedae&ﬁv‘aanahe da@r e

Simlarly, the rea vi‘ce may be arranged I'ect |nfornat|on as to
the time taken @@Qﬁﬁﬁﬂﬂﬁeﬁﬁi%ﬁﬁhl&iﬂ@#cgtéb arPRESRCUIRE YPT&aSiatdom mpy

device may be p'b@k:%@.d.é&ééh]&f thd) Bl 4 9na £RG1 réxam ?qaelvut:)é eenb&plthe

procedures, the work order process, naterial s and arts to be

utilised, and/oﬁt§ﬁ?9ﬁiﬁﬁV#Q§fauﬁﬁnQQﬁcﬁﬁ%l?%ﬁedFBF WRARP Ehe ugriesndeals

storage devscesyimh hegarendted ﬂﬁd\f@fé Yedry bdedesbeminkdon. sIhe&erly, the
addi ti onal stor%§§ devices 15° ticul ar .t

i nformation or ding. dey#%e iy t%&rrqqge% g?rﬁaggFﬁgarPfgﬁﬁtf"g dlaﬁg o

devi ce may be ethbl edmed takdre tofcompiliets 4 rpartabgudbrsaitdpf brstaskecond,
further and additional storage devices to any of said first, second,
further and additional storage 20 devi ces. According to a further aspect
of the present inventthen cztherach seadirigialewicysmayn ber pronided| wigha

producti ong eroceaiog&%io% %&ﬁ%‘?{ Yudlisy é&ﬂ{:égﬁ aeaeeaﬁregact&h@

said first storage device carrying”inf OI'ITB.tIOﬂ | dent i f gra resgectlve
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devi ces, each sgikdi13eedNd and/or any other relevant information. For
example, additional storage devices may be provided for
carrying the information. These additional storage devices
15 may be dedicated to one particular type of information or
'may carry multiple types. If required, the or each reading
device may be enabled to write information from any of said
first, second, further and additional storage devices to
_ any of said first, second, further and additional storage
20 devices.

According to a further aspect of the present invention
there is provided a system for controlling a production
process comprising a number of first storage devices, each

25 said first storage device carrying information identifying
a respective individual involved in the production process,'
a number of second storage devices, each said second
storage device carrying information identifying products
subject to the production process, at least one stand alone

30 reading device capable of reading and storing information
on said first and second storage devices, and output means
enabling aécess to the stored information stored by said

reading device.

35 In a preferred embodiment each said first storage
device is associated with a respective individual, and each



storage device carrying information identifying products subject to the
production process, at |east one stand al one 30 readi ng devi ce capabl e of

readi ng and st g sspipg¥ or mation on said first and second storage pdq¥ddRnees
and out put. nmeans enabling access to the stored information stored by said
readi ng device. 35 In a preferred enbgdi nent each said first storage
device is associated with a respective individual, and each WD 96/ 21203
PCT/ GB96/ 00023 -6- said second storage device is associated with a

"respective prod : 3 P b L d LNgdeyi N r
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station ands derdridAomgcimeh product which passes through that work

station. In an enbodi nent, said output neans is arranged to 15 wite to
first and second storage devices and/or to further storage devices.
Preferably, at |east Rar exarple, dadhk predustotnatbe @punise odfspanufacture

work station. T ' | a0 0l C Lgd.r L d
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means arranged perlodlcaluy to output Tan audi o or visual warning that
information is & ion and identifying each product which passes through

that work station.

In an embodiment, said output means is arranged to
15 write to first and second storage devices and/or to further
storage devices. |

Preferably, at least one reading device is associated
with a respective'work station. The information collected
20 by each said reading device may be output on to a storage
device. The system preferably further comprises a computer
enabled to read information from said storage devices.

Preferably, the or each said reading device is
25 provided with warning means arranged periodically to output
an audio or visual warning that information is required.

" Preferably, each reading device has input means, such
as, for example, push buttons, a key pad, a keyboard, a
30 sensor or sensors, and/or a barcode reader, whereby
. information may be input thereto.

In a preferred embodiment, each said reading device is
enabled to record real time.
35 |
In a preferred embodiment each of the first, second



Preferably, each reading device has input neans, such as, for exahple; push

buttons, a keyowgmga@d keyboard, a 30  sensor or sensors, and/ orp@EBSSRIS
reader, whereby information may be input thereto. In a preferred?

enbodi ment, each said reading device is enaBted to record real tinme. 35 In
ca preferred enbodi mnent each of the first, second WO 96/ 21203 :
- PCT/ GB96/ 00023 -7- and further storage devices conprises a card or a disc

enabl ed to cary dd%tr%::efﬁ&k% A @eebcée' donbrdge dewasd Iosr p&gﬁéémﬂb' e

and can be rea reading device. In a particularly preferre
enbodi nent, ea&R 5350 ATFAFR R c@r?§e£a\?&i’d GéFFﬂlrsﬁ@-darF“FQﬁ%Qﬁ at ed
circuit conpri geRddeotils BreYydaniikh Pe PDAAEEEShNBeCread by Whe? dH{ &1 ed

enbodi nent, ea h sard r d devj ce, conpri se l,urality of slots
recei ving stor &art%‘rjsaﬁﬂngﬁgiﬁﬁFé ﬁ%'ag%a v-°f
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device my al sache-Latebol ooy Sphava BEBLEERTLY. cagehnal d reading

devi ce i ncl udes neans as a c € present
i nvention also extends to a stand al one reading device for collecting

information, said r??zd'a”%:@@éﬁ%&%é&irﬂﬂn@ PEQERSShRA Fektldidy evRIP'Y.
atimng 20 circuit, and nore than one access slot, said processing

circuit bei ng SPPRRESES & H&%f%%ﬁFXHQﬁe§1?¢§aﬁﬁrnEﬁGF}VFﬁgbﬁﬁﬁﬁQQ?(xurred
on storageo devideesceBser Mid s Rridbl &limbre CE8an SHAL stoesge devithQ:dorbésent
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reading device may also be provided with a display.

Preferably, each said reading device includes timing
15 means, such as a clock circuit.

The present invention also extends to a stand alone
reading device for collecting informétion, said reading
device comprising a processing circuit, a memory, a timing

20 circuit, and more than one access slot, said processing
circﬁit being arranged to read and store in said memory
information carried on storage devices inserted in the said
access slots.

25 The present invention also extends to a storage device
for use with the process or system defined above.

According to a further aspect of the present invention
there is provided a storage device for carrying information
30 identifying an individual, a process step, or a product,
said storage device comprising a card carrying an
integrated circuit having both memory means and a
processing circuit.

35 Embodiments of the present invention will hereinafter
be described, by way of example, with reference to the



According to a further aspect of the present invention there is provided a
storage device far carrying information 30 I denti fying an indi ';HEHE
process step,wer%’&"ﬂPoduct, sai d storage device conprising a calrP carr@?dr?a
;an integrated circuit having both nmenory gﬁgns and a processing circuit. 35
- Enbodi nents of the present invention will hereinafter be described, by way
of exanple, wth reference to the WO 96/ 21203

PCT/ GB96/ 00023 - 8- acconpanyi ng, draw,ngs_in which: Figure 1 shows a
perspective vidSFPaP%t dgﬁﬁgﬁ%gFeéﬁiWBi&PVice for use in a systemfor
controlling a produiiguwre pI osikéws & perspecitiiyer aritws lwfvsa astand kationgr am

f th di dey,i f_Fi 1 i |

“ndust i ol pl SR Fav T cEeT upt: A B SrRERE R Ylitratiing'e
products, Fi gpreduetimwsprogess, vi ew of an individual worker 1D 10 card,
and Figurg 4B Show%fq&é‘rh VL9 a2ph 88K ?grﬁﬁgﬁgﬁa tHd Wadisd Wevice

schematic™fl ow chart STor one operation per wor ker on a product
Wi th instruct ednFifgune al st and al one readi ng device, and Figure 6 shows an

exanpl e of an enpl Q-Siﬂbuﬁ O3l Uk b8 ééhemé%@_&htllghiaﬁ'h IRue O Prask f ioDhg
I nformation recorded a_stand, al one readi ng device.. The inven |q€ wll be
particularly éegaqqﬁﬁﬁtRﬁ(ﬁP%M%?W?EF%PQn Qrt@agﬁ£45§¥£}WQHp§&éﬁﬁ Tt uri ng
products. 20  Howsdgyurd NA | shiewé | anplanegiakd wapm iioshivel dunl heoxiost r TD
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about Figure 5 shows a. schematic flow chart for one
operation performed by a worker on a product with
instructions from a stand alone reading device, and
Figure 6 shows an example of an employer production
15 report which can be produced from information recorded by a

stand alone reading device.

The invention will be particularly described below
with reference to a process for manufacturing products.

20' However, the invention is equally applicable_tg'the control
of any production process, for example, for testing or
otherwise treating products. Furthermore, in the
particular embodiment described, information about
individual products is collected and utilised.

25 Additionally information about specific process steps may
be stored and collected.

The system for controlling the manufacturing process
comprises a plurality of reading devices 2 as shown in the
30 drawing. Each reading device 2 is located at a specific
work station of the manufacturing process as described
further below with reference to Figure 3.

All workers involved in the manufacturing process are
35 provided with an individual worker ID card which is a



i ndi vi dual products is collected and utilised. 25 Addi tional ly

I nformati on abgatosppgosi fi c process steps nmay be stored and col | eptedBosen23

systemfor controlling the manufacturing process conprises a plurality of

. readi ng devices 2 as shown in the 30 drawr®g. Each reading device 2 is

" located at a specific work station of the manufacturing process as :
described further below wth reference to Figure 3. All workers involved in
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Figure 4A. The ritg@“vi&-l&ﬂ/é C.gnzaiﬁuﬁ@?i@réﬁeéaﬁégarﬁégﬂ CQhlr @erd can be

m cr opr ocessor ,. associ ated externa no 14, and .a tiimng_circuit, 16.
It is provided Made éﬁl}?ﬁbe?eb?r%%@%aﬁe ;glﬁFgu&?EdOﬁ gPFP‘VFnSa &Swor k
station, theref @escrivadwfliethet asekowi with rafdrencenecofFigheesdai.s 4 and
the reading device is able to read the identification information on the

card and to store the worker's identity and skill level together with the
time at which the carth&(readisgideeicediisocconpricad o dcvrén zontrol or

Preferably, thedﬁﬂ?&ﬂfbéé%é%PePzM‘é@é&bié@ééeéﬁkegngivh%ﬁo%y 14, and a

timing circuit 16. It is provided with a number of access

15 slots 4. On arriving at a work station, therefore, the
worker places his ID card in one of the slots 4 and the
reading device is able to read the identification
information on the card and to store the worker's identity
and skill level together with the time at which the card

20 was inserted intoc the reading device 2. Preferably, the
card is retained within the reading device 2.

The reading device 2 is provided with a display 6 and
with a key pad 8. Preferably, the microprocessor of the
25 reading device 2 causes an audio warning to be sounded on a
speaker 18 periodically. This is switched off by the
worker pressing a particular button or combination of
buttons of the key pad 8. This enables information as to
the attendance of the worker to be stored in the memory 14

30 of the reading device 2.

As can be seen in Figure 2, the reading device 2 may
be provided with a number of different input and output
devices arranged to communicate with the processor 12. By

35 way of appropriate input/output interfaces 18. The access
slots 4 are provided with contacts, indicated at 20, for



The reading device 2 is provided with a display 6 and with a key pad 8.
Preferably, the m croprocessor of the 25 readi ng device 2 causes an audio

warning to beggdEndses on a speaker 18 periodically. This is SV“t#Hﬁ%?Bﬂ%&méy
the worker pressing a particular button or conbination of buttons of the

key pad 8. This enables information as to-1@e attendance of the worker to
be stored in the nenory 14 30 of the reading device 2. As can be seen in
Figure 2, the reading device 2 nay be provided with a nunber of different
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35 way of appropriate input/output interfaces 18. The access slots 4 are
provi ded with céft afBBSOFSdi%lat &FDAS AP W3y be R¥PYEfedops required. The

PCT/ GB96/ 00023 rd@dihfedkRiew ds mayh sAdl tHHproNEded WDtR af secketcagdefor
reader 22, sensors 24 %ED S .26 nﬁxdggbprovided @sirgq%#red. The r §ding '
device 2 fay al SoSBRVEPGIPRAY WATRL &k AR5 35, LACEBEOGR: PERARCERF al I el
or serial i%tertagethennedtthr anS aproyeiprdrate tinterfiape o0 therefiow: f afbe30
therefor. The r. i dgyi 2 C | u n r

my have i (o ovteaihiy hsiRe” 2y be” ARG 28 Bndind BRpH1 ") or
readi ng device Mm@y haveahlts ovry povesr SWPrdGt #Rd ate information as to the

attendance ti me and nmachi ne usage by the worker. In a simlar manner, each
product being manufactured is provided with an individual produc card.

t |
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insert thegcco@aiyi@gtsr edesrdl Bn@ledcutil st Nifdhwationsad ob the
readi ng devi ce e i tn%?tpr etai.ned until the egrt&j%t I s 1.0 |eave the
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work station, eﬂth?‘i?'P?? fe2pfoBACHLDS YR W3 om t he

readi ng device 2. '
' In a similar manner, each product being manufactured
~is provided with an individual product ID card. When a
15 product arrives at a work station, for example, the worker
' can insert the accompanying product ID card into one of the
slots 4 of the reading device 2 where it is retained until
the product is to leave the work station, at which time the
product's ID card is removed from the reading device 2.
20 Thus, the reading device is able to collect information as
to the products which have arrived at a particular work
" station, and the fime that they remain. The reading device
is aléo able to record data identifying when no product is
at the work station.
25 )

The information about a product carried by its
associated ID card may, of course, be chosen as is
required. Pre-programmed information may include
identification data, such as one or more of a product

30 identification code, a product serial number, and a work
order number. In addition, information as to the original
supplier, prospective customer, and other data may be
stored. At each work station, the ID card of the product
may be provided by the reading device with information as

35 to the steps undertaken at that work station, and the time
involved, and quality information. For example, each



20" Thus, the reading device is able to collect information as to the

products whi chw@ygaposi ved at a particular work station, and thepdiyaBod/ftass
they remain. The reading device is also able to record dat a i dentifying

~whén no product is at the work station. 25 < information about a product
.carried by its associated ID card nay, of course, be chosen as is required.
Pre-programred i nformati on nmay include identification data, such as one or
morE'of CIa prO(rjrtl;C&o:Bﬁer a'ég_ea_t hbi:na*sif:amaﬁdmayabﬁr Qé@ﬁr%‘a it ﬂéﬂm&nl and a
wor k order number addi tipn, infa s_to.the ori su er
prospective cust?ﬁﬁ# %nﬁﬁ%FﬁePndﬁ?ﬁ n8§°§8°§t8F§&V1RP Eﬁgtqﬁb éﬁ%éi?ﬂ?
the 1D card of t:l'es\plbduom thg @sspchatdddIDyctind byadayy cdievihee medding
i nformati on as 3Pevidd t he steps undertaken at that work station, and the

time invol ved, and. quaTlty i nformation. For exanple, each WD 96/ 21203
PCT/GBQ6/00023 11- worker at a work station may be required to perforn1a

qual ity check on eachggkRdpghadhdi dbhPcand L8 Eeﬁ‘ééﬁdt Q‘ioh‘éS‘d J.‘&‘ has
associated I D card by way of the reading device. 5 readi n evi ce
Eﬂﬁ(ﬁﬁQESSn

a stand al one dé’iﬁ%e’-’aﬂ’ébhh%tl’h’é"'ﬁa%%l’l reyrasd 5ﬁP§‘ Férfi§ad'-nf
the access sl of s¥ofila e ADsf b6 owbotbesetnasds cavdapRPRIpptichr LS,

t | | ect dat d ]

Lo wite data i e net ool S haRe shoved £4, Bachnresnapt St 14 1F is
nunber of m@ys:deceséar§tom&pcemumeiteadbtaofkem tBecaenooy [mhecedtf Idnto a
card inserted i QN MEASSHS) Be 48RS Yh! L SBnbOE" 88 ways.

In a first procedure, each worker ID card or product

ID card inserted into an access slot 4 has written thereon

15 the information collected by the reading device together
with identification as to the particular reading device 2.
Thereafter, the individual worker ID and product ID cards
are inserted into a card reader in or associated with a
control computer éo that the data can be read and analysed

20 by the computer. This card reader for the control computer
may be any suitable device.. Additionally and/or
alternatively, an output card may be provided and it may be
arranged that all of the information collected by a
particular reading device 2 is written to this output card

25 at periodic intervals, for example at the end of each
shift. Again; the output card can be read by the computer
or by a hand carried card reader.

Transfer of information between various cards and the
30 memory of the reading device 2 can be arranged as is
required so that the particular information that is wanted
can be collected and subsequently analysed.

Each card can be provided with password protection.

35
It will be appreciated that without requiring a



15 the information collected by the reading device together with
identification as to the particular reading device 2. Thereafter, the

i ndi vi dual worggloghbednd product ID cards are inserted into a capé-rg,?gg,gﬁ 23

.in or associated wth a control conputer so that the data can be re

| anal ysed 20 by the conputer. This card rdader for the control conputer -

may be any suitable device. Additionally and/or alternatively, an output
card may be provided and it may be arranged that all of the information
col l ected by a pRighistittatebhdidifpulitat ceetwosk W ihfepmaoibhi asotbpthecard

25 t i odic int |.s, £ I t_th ' in,
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PCT/ GB96/ 00023 -1Z- sophisticated conputer network, information_as _to the

manuf act ur i ng - prHEOVgh, 1hey PTSSAS Kt e HFFaRANCEE FRtPR PFRE. cARTbe
coll ected and i edimple,a fe RN thorasiidarsds pdbcedataescol | ected may be

used by different software 5 systens to provide the managenent w th any
information required. As the system enables the path of each product
t hrough t hgOprocess Generallacednd tasaindisccatssll, abbove exhtple, ifitendad! ithgt
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_ reading device 2 will continuously record data about the

worker and about each production item. The production item
data may include date, time, and the processing and gquality

15 status of each produét. The data would then be collected
at the end of the period as described. Of course, because
the reading device 2 is a multi-slot device, data can
additionally and/or alternatively be collected and checked,
for example as a quality control procedure, during the

20 actual production process.

The data collected, and the analyses performed thereon

can, of course, be tailored to particular circumstances.
For example, not only can attendance data for individual

25 - workers be collected, but the time individual workers take
to perform particular tasks can be monitored. Similarly,
the number of reject prdducts emanating from a particular
work station or worker can be monitored. The system can
also be used to provide some control of a worker's '

30 activities. For example, a reading device may be arranged
to sound an alarm if a worker of an inappropriate skill
level attends at é particular work station.

For products, information as to their quality status,
35 and the times of particular operations performed thereon
can be collected. In addition, the control computer can



readi ng device 2 will continuously record data about the worker and about

each producti i The production itemdata may include date, tinme, and
t he processi n?ﬂﬁ&g%ﬁl ity 15 status of each product. The dat 2CI§:B9%§/00023

then be collected at the end of the period-agdescribed. _O‘_course, because
the reading device 2 is a multi-slot device, data can additionally and/or- -
alternatively be collected and checked, for exanple as a quality control
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particul ar work statfomajes gdwantages ofhfthensiysteas desciriided dsaliitisy
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processing. As féom cards rather than receiving data input manually,
reduces error.
i5 _

Figure 3 is a schematic plan view of an industrial
plant indicating one implementation of a system and
manufacturing process of the invention. The plant
illustrated in Figure 3 has an office area 100 and an

20 adjacent factory area 102. In the office area 100 there is
provided a stand alone central computer 104 for collecting
and analysing data from ID cards and for recording
information onto job cards and individual ID cards.

25 In the factory area 102, a ménufacturing operation is
to be undertaken. Thus, raw material enters the factory
area 102 as indicated by the arrows A and is fed to
appropriate component making areas 106 and 116. There is
preférably a storage area as indicated at 110 associated

30 with each area 106 and. 116 for storing the raw material as
it arrives. In the area 106 there are a number of
individual work stations 108, each provided with a
respective stand alone reading device 2. At each work
station 108, which is individually manned, there may be,

35 for example, an injection moulding machine.



"networkless" its installation is sinple, yet the manual or 10
sem -automati ¢ processing saves tine in recording individual and product

i nformation. |ywoasdiiddzon, the provision of a centralised conput epcirRasbsioth23
data directly fromcards rather than receivlgg_data i nput manual |y, reduces
error. 15 Figure 3 is a schematic plan view an industrial plant :
I ndi-cating one inplenentation of a system and manufacturing process of the
invention. The plant illustrated in Figure 3 has an office area 100 and an
20 adjacent factorySamaédardy, innthee agield dd bamew mEkanial fzomrthe ded a
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cards and for recordrng Inrormation onto job car )
25 I n theofatndiyiduad work stagiensctldd fpdpananaied ¥ Ehe

undertaken. Thus;n§ays FBEST bald @BLEN §>rbkﬁdfe§cwah HrpapHbisid vyl seded by
the arrows A and is fed to,appéggrla % conponent maki n aregf 06 and 116.

There is prelera®9ne TesHine #C8s &i-nditaf satw%%f% iR e d with
each area 106 angikxarmpbef oeaghobifn@hehworkwsiattdiond 142 intayarbe \exsnprisédicof
area 106 there are_a nunber of individual work stations 108, each provided
with a respectiv% BY¥SRA- al one readi ng device 2. At each work station 108,

whi ch is individually manned,. there nmay be, 35 for exanple, an injection

noul di ng nachi ne. individ " i ndicated
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storage arédd 1102¥ slhbven BigHEee3sahpst anecidRigH ey MR caRd WRASH duil
work stations llgh&acfe@PehatBd Pradingndeviedsal ard t2rchgyoddE Wdtk an
appropriate stand ,
_ station whilst the worker performs tasks on the raw
material to create component pérts. If required, as the
worker operates the machine at the work station 108, 112 to
15 produce each component part, a component part IC card can
be created by the reading device 2 at that work station to

uﬁiquely identify each component part produced.

The component parts produced in the work areas 106 and
20 116 are provided as required to an assembly area 120. 1If
individual part ID cards are provided they accompany the
component parts. In the assembly area 120 there are a
number of individual work stations 122 at each of which an
individual worker 114 performs predetermined operations on
25 one or more component parts. At each work station 122 an
associated reading device 2 is provided. It may be that at
each work station 122 substantially identical tasks are
performed. Generally, however, one Or more component parts
will be directed to a number of different work stations 122
30 whereby the various production steps on the resultant
| product are undertaken. Where each product goes through a
number of processing steps it is useful to move the
products sequentially through the work stations 122 as
indicated by the arrow B. '

35
At the first work station 122 in the assembly area 120



5° alone reading device 2. In this work area 116, for exanple, each of

t he work st at ivwwp9e2iagzmay be conprised of a press. As descri bed pop/oBIsemaN
i ndi vi dual worker, indicated 10 at 114 on Figure 3, has an individual 1D
~card which is inserted in the readi ng devi<<db<2 at the associated work
"station whilst the worker performs tasks on the raw naterial to create
conponent parts. |f required, as the worker operates the machine at the

work station 1%er3a1%:zt¢ad<5cioﬁr@ﬂuaepeaahcq:owﬁ@ﬁcaw ta Predidenedt cagdt

uni quely | dent A% SRR LTI EA PR PERACES Srdh Lo ARAANES Gt S cuntquely
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each wor k statl SOCIate readi ng device 2°is provided. It nmay be
that at each wU SQPEB‘?%E%FI aggenPPc 8 SiRgde é}ae“bél’cf’@??ﬁﬁ?t
CGeneral ly, howpac.-rt:,, m qrromwt cmmwmtmafcrbe prbirideddbyeaitesl I card of
nunber of diff tations_ 122 mhereby t he various production
steps on the r§§§|tgﬁﬁ é? Qe RAY Ttak \Wher e each product goes

through_al@unber of processing steps it |s useful to nmove the products
ST e Lo o9, 8 0 IRAESs 192, Bl Rbolnl gRpalli e °
pCT/GBQG/0002312@5a series of uniquely identified product ID cards, the
identification having been provided by the central computer
104. Such a pre-programmed ID card is then associated with
15 each product at its first work station 122. Thereafter,
and as described above, the individual product ID card
would travel with the product during its production and
further processing. The pért‘ID cards, where they are
provided, may be created similarly, and may also, if
20 required, travel with the product so that its provenance is
clear. Alternatively, at the first work station 122 at
which a product is processed; information may be written to
the product ID card from the ID cards of components parts
utilised in the production of the product. This can be
25 undertaken by the associated reading'device 2. At this
point, therefofe,'the parts 1D cards can be collected and
returned to the office area 100, for example, for data
analysis and stock control functions performed by the

computer 104.

- 30 : .
The products produced in the area 120 are assembled in
an assembly area 130 where they are packed for subsequent
dispatch as indicated by the arrow C.
35 The reading devices 2 at the individual work stations

as 108, 112 and 122 are used, as described above, to enable



where production of a product commences, a product ID card is associ ated
with that product and is arranged to uniquely identify that product. Thus,

t he readi ng devgeg230sit the first work station 122 may be arrang%ﬁ@%mon
provi de an 5 identification for the product and information as to Its

first processing steps. Alternatively, and=p8érticularly where the final
product is based on a single main conponent part, the product |ID card nay
be provided by the ID card of that main conponent part. 10 A further option

is to provide tgnhd GoRBe8ERbN £Cankiinia S5h €5 BEwdbE Uekge %%tdﬁ{ d

product |ID cards, fhe |gent|f|cat|on havi ng been provi e cemral
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with the product sog Ltsap agee,i I | , at _the :
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arrow C- 35 indicaged @&hli4d devphetographt hé mimb \wcﬂﬂar veak slsdibes as

108, 112 and 1gAcarPoraddd ah dascréded 28046 thatt13!&n serve as a’
normal identity card as workers walk around the industrial

15 plant. '

Figure 4B shows a job record card 46 which is also an
IC card having an 'inte_grated circuit 42 with memory. A
product ID card and a part card, for example, would appear
20 identical to the job record card 46 except for any
‘identifying legends printed thereon.

A job record card, as 46, can be used to control an
individual reading device 2 to identify and control the
25 tasks performed by an individual worker at an individual
work station. One way in which this might be done is
indicated in Figure 5 which is a schematic flow chart of
steps at an individual work station which might be
performed by an individual worker.
30 |
' Each job record card 46 is appropriately programmed,
for exémple, by the central computer 104 and is arranged to
control the performance, at a particular work station, of
one or more process steps of a part or product to be
35 manufactured or otherwise processed. As indicated at
Figure S, after an appropriate initialisation process, the
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col l ection of wieys1eé3 on. However, the reading devices 2 may al W%ﬁg&_,‘
to informor instruct workers as to the tasks to be perforned, an

provide control of those tasks. 5 Figure 4Al%Rows a plan view of one
exanpl e of an individual worker ID card 40. This card is an integrated
circuit card carrying an integrated circuit 42 with associated menory. In
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for exanple, by, dhgefeph’ 8heG@UPHIE" 15042280 ' Tl AN d Yre read,
including the workers identification, from the workers ID
card at function step 54. As described earlier, the
reading device may check the skill level or the
15 authorisation of the worker before proceeding further. 1If
these checks show eﬁerything is in order, the production
process, indicated as "C", can be commenced.

Before any further processing of the component part or

20 the product is undertaken, it may be required to check the
quality of the pafts provided. The worker can be prompted
" to do this, as indicated by function 56. Thus, the worker
may be prompted to undertake a simple visual inspection or
to go through a more rigorous quality control process as

25 indicated at "B". 1If no such check is required, or after
it has been completed, thé worker is prompted at step 58 to
insert the product'ID card accompanying the product being
processed. If this is the first processing step in the
'prodﬁction of the product, the worker may have to obtain

30 and insert a new product ID card. The reading device 2 is
then controlled to read the product information, for
example, to ensure that there is an individual product
number on the ID card. The reading device then displaysi_
at function 60, the individual process steps to be n

35 undertaken by the worker. These displayed process steps
may be a simple command to commence the processing, or may



control the performance, at-a particular work station, of one or nore
process steps of a part or product to be 35 manuf act ured or ot herw se

processed. ed at Frgure 5, after an appropriate initi
process, t heASWb{%zg%}"ZlZOB BETRHobA8b23

PCT/GBQ6/00023 17- job record card 46 is fyxgbe input to the stand al one
reading device 2 at the appropriate work station. Preferably, the need to
i nput the job record card 46 is pronpted by the reading device 2. At

function S0 of pdhfoxeh| N3tk ELGULS Br UISdiSa Ldklcbyed Mg uor ker

of the job record card 46 at device 2 1s noted.
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to insert his I99¢arIEX TR he geEt, Ea iic Q‘?’@lﬁae‘ wor ker s

i dentificatdon, fromthe workers 1D card at function step 54. As descri bed

earlier, the readin I

aut hori sat i on of thgm'\gr\%r% o%é%&o@%%% L ur%n p%r%a% rﬁ?helg’ C%oez&%nce

show everyt hi n@f §avem3detasls$reilpr@mcesamow éd;es@y,r @k @mm ‘@2, can

be comenced. Refeiie ek fa i heE ﬂﬁ&Q&SEéQﬂsOBaerb%‘éW?% r%@qhn
he qualrty of t

the product is undertaken, it may requi.red to check

parts provi ded 2PRTORIHALS tiFe vicalesptL§ thegworkesr, has

function 30  thes pridpt®@rierapmyoprifteneing be brder! a't?xear%dﬁlr@ vi sual
i nspection or 292 t hrou more L gor ous Eualrt ntro#FProcess 25

i ndi cated at "BeViGs may CHER KERAT  ERE; gadu , @s
conpl et ed, theindileated g dfgriceion 64 £p ASstimingsehatt adlpoddutie Hasias d

acconpanyi ng t%%d@”ﬂgé& §§¥{§kactorily completed, at function 66 the

reading device prompts the worker to signal the completion

15 of the task, for example by pressing a button. The reading
device 2 will then write to the product ID card the time
and other details of the process tasks and will similarly
write time information to the individual ID card of the
worker. The product'might then be moved, accompanied by

20 its product ID card, to a further work station whilst the
job card 46 can take the worker through the same process
tasks, for example, for a subsequent product.

As indicated above, at the end of a shift, or when
25 leaving a particular work station, the worker will remove
his individual ID card from the reading device associated
therewith. The identification of the worker and the tasks
performed by him at the work station are preferably
recorded on the job record card. At the end of a shift,
30 for example, the job record card can then be removed from
the reading device 2 for analysis by-the central computer
104. Figure 6 shows the sort of report which can be
produced, for example from one job record card maintdined
within a specific reading device 2 for a specified shift.
35 Obviocusly, further information or alternative information
may be stored, and subsequently analysed, as is required.



processed. If this is the first processing step in the production of the
product, the wygegpism3y have to obtain 30 and i'nsert a new prodet/ches/00023
card. The reading-device 2 is then controlled to read the product
.information, for exanple, to ensure that t+k¥<e is an individual product .

' nunber on the ID card. The readi ng device then displays, at function 60,

t he i ndi vidual process steps to be 35 undertaken by the worker. These

di spl ayed process st@psy{BY B& appr8Biated Mt arlirEose 4R Processing,
or may WO 96/ 21203 / PCT/ GB96/ 00023

18- be broken MRSHFIGRHLOP FP cthes 1pveption af idescriRednaRPYSKPRY Rer e
a series of di wady avitinles i€ scope Ofsghigcdpplediomtien. may be required
to signify the end of one task before the next task is displayed. 5 Were
t he readi ng device has pronpted the performance of several tasks in
succession it may, at function 62, check that all of those tasks have been
performed, and in appropriate tinme scales. If the worker has not responded
to 10 the pronpts in appropriate time or order, the readi ng device nay
indicate that the product is to be rejected, as indicated at function 64.
Assum ng that all of the tasks have been satisfactorily conpleted, at
function 66 the readi ng device pronpts the worker to signal the conpletion
15 of the task, for exanple by pressing a button. The reading device 2
will then wite to the product ID card the time and other details of the
process tasks and will simlarly wite tinme information to the individual
ID card of the worker. The product m ght then be noved, acconpani ed by 20
its product ID card, to a further work station whilst the job card 46 can
take the worker through the same process



tasks, for exanple, for a subsequent product. As indicated above, at the
end of a shift, or when 25 | eaving a particular work station, the worker

wll renove h'w‘ogg)ﬁlzyg dual 1D card fromthe reading device assoqs@it,@ﬂ%,ooozg,
therewith. The identification of the worker and the tasks perfornmed by him

at the work station are preferabty-record the | t he
end of a shift, t he jobe?g%grd cargeﬂgﬁﬁﬁgéﬂﬁg%gﬁéﬂ%ved
fromthe readi ngﬂmm ! mﬂgml ysis by the centrdl cor‘r% 4, Filgure
6 shows the sort ef ¢e can be produced, for exanple fromone job
record card naintained mnthln a specific reading device 2 for a specified
shift. 35 Qobvi ously, further informati onCRAIMSt ernative information may
be stored, and subsequently anal ysed, as is required. WO 96/ 21203

PCT/ GB96/ 00023 -19- It will be appreciated that variations and
modi fi cations tb.t heAi megshedopfascondroliliag ghPrROUStINN RERE]FE hin the

scope of this apphbeakifl the %Q;egsA%p%ov:.de@td“%éﬁe&lﬂié Ofd +&¢) a

product i on process conprising the steps of. provid espectjve fir
programed st orRERIERTIEE F&%régehdiet’fd-lc\?i Ri] eiaﬁ'w?bl ‘é’:\g} SRV t

storage device &&chysagdi m&eemgmagéea@v&w@mm riesqmmhmn
el ar o BEeYs Fiitot o8 RECL B RRIANT AVAIIS il IS o
i nf or mati on i derespechiivehsepooduprpguammedn sa:omgbelde(vflcg mr epmdalcts
Feading tRD | nrEiearEa ok, Efie bEBcBEes R 2 a0 SRk A R or
each carrying information identifying the product, wherein at
least one stand alone reading device capable of reading the
information on the first and second storage devices is
provided, and wherein the method further comprises the step
15 of causing the reading device to read first and second
storage devices of individuals, and products associated
wiﬁh the process at a selected location and/or time,
whereby said reading device collects information
identifying the individuals, and products associated with

20 the process at said location and/or time.

. 2. A method of controlling a production process as
claimed in Claim 1, further comprising the step of
providing said reading device with information identifying

25 the step(s) of the process.

3. A method as claimed in Claim 1 or Claim 2, further
comprising the step of enabling the output of information
collected by said reading device.
30
- 4. A method as claimed in any preceding claim, wherein at
least one reading device is associated with a respective

work station.

35 S. A method as claimed in any preceding claim, further
comprising the step of causing the or each reading device
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r éadi ng devi ce being associated with a respective work station, and wherein
the nmet hod fusednes/2203pri ses the step of causing the or each reaeCTIGBIRONOEE
to read fiTst and second storage devices of individuals, and products
.aSSOCIated at the correspe@di-ng work statio _
" sel ect ed t(l ““\}mmﬂumﬁw readi ng device collects informat| RIS SBEET HASIREEN
“the individuwal s, and*prooducts associated with the process at saldFmﬁtkCED

station and/ or LigMeeqiakthEiei fhfile sBtiweotraten.conprises the step—of
causing the or each reading device to collect information identifying the

process steps which have been undertaken on each product identified to that
readi ng device. 2. aAmedHEd &5 clainedl im Claim $, Wherben cheporseagh he
step of enablln e out i nf orymtion coIIected t (o] adlng
devi ce. 3. %E%Ho %iéiﬂ%uéﬁﬂf??1*§eﬁ?ﬁ§p ﬁﬂePEFﬁ°?ﬁ833$Ye§8 ngﬁlnﬁn
devi ce i s csuseduao.osbu:r arisdall drming demat f ynfigrinBeipnodsssequépedwhi ch
have been undertaken on each product to said second storage device :

“identifying that product. 4. A nmethod as clainmed in Claim3, wherein a
plurality of wo7ksta® oethod gg cxdaiaeed ainf @mﬁrerﬁceéaﬂgnglﬁh@rpfﬁﬁﬁbﬁ#bn.

process, produckamdirg STRE e iyRg) &'fféz?él?:[‘in&DéKéhaEEQEQngaadv\.ﬂﬁér ¢pn the

readi ng device at each workstation stores information to g corresgondln
second storage 88Gi&don@diy JAGRLYAFITRR IR BE WﬁYcﬁfh pRUfeBRaANS.
undertakem@n the product at that workstation. 21 5. A net hod of

trolli d s claingd | |
Compr Lsi gt he Brep. O AR ot SRS AR YR eEeHEng FApPhaPPeRs WhEh
identgfyingltheaat&pﬁi&ﬁdualqurknzxis Skatidneétaudaapartécuédrlwoakyd_
r ing cl ai -t.he i 0 readin
v ce 1o 1 equesEoRiBR’ preViles Wil ¥he Aeflotlys Plahifyoaeehed randi no
Cl aim 6, whereifiiras Dragmﬁmmﬁﬂ($ﬂQ§§Q3mﬁQK®¢%ea$§°§¥F§ﬁ§eﬁiEbrFBGFcaIIy

to out put auﬂh&i%d&biu%.' Wfi{éaz”&é hattd nf&ﬂafﬂféeaihédrﬁﬂﬁhiﬁd the A
met hod as clained i.n any prece |i3éfla1n1 furt her conpri si g$t e step of
e

enabl i ng the orrﬁﬁéﬁngeﬁﬁWifﬁﬁﬁh % FheI ARG bEFRYL £8P ethA ¥PFEL i on by

way ~ station, wherein the reading device is arranged to read the
| storage device to collect information identifying the
individual, and wﬁerein the reading device periodically
20 odtputs a warning signal requesting the individual to
signify his continued attendance at the work station.

9. A method as claimed in any preceding claim, further
comprising the step of providing each said reading device
25 with information identifying process steps or actions.

10. A method as claimed in any preceding claim, further
comprising the step of providing information identifying
quality control procedures.

30 .
11. A method as claimed in any preceding claim, further
comprising the step of providing information identifying

the work order of the process.

35 12. A method as claimed in any preceding claim, further
comprising the step of providing information identifying
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of 1nput neans. 9. A nmethod as clainmed in any preceding claim where when
an individual worker is stationed at a particular work station provided

w th the respwodezm2oeadi ng device, a first programed storage dBCT&GBI6/00023
associated with that individual is inserted _jnto, and retained within, the
. readi ng device whilst the individual is at 4% wor k st at | ' KHIS sﬁ]:_@- ASbEEN

- reading device is arranged to read the storage device tq coIIRE éﬁQ ‘r
i nformation identifying the individual, and wherein the " eag- ﬁ

peri odi cal | y outnatieximlmrandfosi pautsr tqubet utd lilsed.ndi vi dual to si gn| fy
his continued attendance at the work station. 10. A nethod as clained in

~any preceding claim further conprising the step of providin o the or
each reading dedBee PnMRthed ors|Geninegdi 49 80| Pﬁyﬁ@ﬁ-ﬂso 8‘?‘?) ceturderain

A method as cl ahagd it ;Df Srahimied Cs8bHagh UabRe tes0 @ ﬁwid@d st@p of

. providing to the or each r %’ﬁﬁg devi cg mtggrratlon i denti t he wor

order of the prGéé‘ﬁ’lnFZ in akoent angnpgﬁge&se%q%qﬁ'aﬁqﬁlons,
further conprisapga/bie Gl ©f domwvtsl nﬁrb@eﬂhﬁeﬁr e@@]?dﬂ:eaﬂie”lgvdﬂt”dmier of
i nf ormati on idenéifﬁin mateélrg% n% %grts o be

met hod as cl ai medSi R othe 1 Br8i ﬁngzt?lrtlp A ;ﬁooé?ed

storage devi cesugidigedu ded for carrying information identifying process
steps or actions, and/or quality control procedures, and/or the work order
of the process, and/or the materials and/or parts to be utilised. 14. A
met hod as ¥0ai ndd.i nRamethast &B glaired) inhenei preceling eladayi wharadrce

s enabled to 1gagndshld dddiing Mevftd ok CEhABI A0 Betodd FH0WIGH O"

process conprising a nunb f1rst storage devices, each said first
storage device carrying |nfornat|on i dentifying a respective individual

i nvol ved in thelgl odpCE@tdi csasmratf&mpﬁﬁgoé peeaagtiber pgockug ces,

each said second storage devi ce .car réﬂn nfor;&mt on i.de t|f n rodu%

subj ect to the FPBREEEIOT 7 JPERer QFafs QFX g9 éa(ﬁ%ﬁ%‘ es,

t he or eac.‘nsreaﬂingtdstmgmld@mdﬂmpingeiaxifngmamdoat ldlemg:i:ﬁyfimgmilon

on said first apd.Se0Rede ti?fd%.g&diifa\ﬁ. Evo R L IE 2he®BEBduction process, a
number of second storage devices, each said second storage
device carrying information identifying products subject to
the production process, at least one stand alone reading

20 device capable of reading and storing information on said
first and second storage devices, and output means enabling
access to the stored information stored by said reading

device.

25 16. A system as claimed in Claim 15, wherein said reading
device is arranged to collect information identifying the
" individuals, and products associated with the process at a
selected location and/or time.

30 17. A system as claimed in Claim 15 or Claim 16, wherein
said output means is arranged to write to first and second
storage devices and/or to further storage devices.

18. A system as claimed in any of Claims 15 to 17, wherein
35 at least one reading device is associated with a respective
. work station.

- |
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readi ng device being associated with a respective work station, and output
nmeans enabl i nGy@egasm3t 0 the stored information by said readi ng PeviGBos/oaas

A systemas clainmed in Caim15 wherein said reading device is arranged to
collect information identifying the indiviRts, and products—assec fﬁ N
with the process at the correspondi ng sel ected Iocation and/ oT'HlﬁtSl’éi'-E' HAS BE
selected tine. 17. A systemas clainmed in Claim15 or C aiml6, REBLAGED

- said output nmeans is arranged to vvrite to first and second storage devices

and/or to further storage devi.ces, A syste cl [ o]
Claims 15 to 1719fur{‘hﬁYsEGﬂpF‘FsFr‘rﬁiﬁ'eéoﬁﬁutaé‘r &égile%%fsgqfs 2ad i ngb Eufther

fromsaid stor aeemsﬁysmg‘ al@ompAteyseasbled [ta mekd rinformatibai fromssedd
18, wherein the or each.said reading device is provided with warni ng nmeans

arranged peri od?E%F??etgeXﬁFﬁﬁt’ an audio or visual warning that information
is requiredd 20. A systemas clainmed in any of ains 15 to 19, wherein

each readi ng d ce ha t r fr@lémngmwsbeolng t wh
t her-et o. q 'gé}/’%?gﬂ] g?%?%ﬁwn% ?Eyadﬁ?? Cl ai ns efg 20, ”mﬂﬁggfﬁn

each said r eadr the devi eachssaidoreading: deyiss 8 REHE-d wr;ps Rt

claimed in any pfagk aéf‘ﬁa&éeaopéi'a.ouﬁeh@.u& arc butfputhart iawdio sezowﬁsaad
any further storage devicesS re gach sai.d riadl ng device conprises

a card or a di S¢3ERERYBhEE E:ﬁ??ﬁ"@ § TeUiFRGm as clainmed in Oaim

22, whereiypeach said storage devi ce |s programuabl e and can be read by the

readi ng devi ce. ?€4a %aﬂﬁ taﬁ%?n&ig%gﬁdihn aﬁéﬁ'd? Sa el nesagh, Sﬁhérezn

st orage device nrnt égra circurt conprising bot

menory and a pr@aehsregdtngcdeV1025haSAlgpyﬁeme§93ﬂ%ﬂ9ﬁﬁpxrﬁQﬁ@r%#tEPﬁlﬁ§Y
15 to 24, wher eﬁé& sghgréggdlng device conprises a plurality of slots
for receiving s ra Eev I Ces. A systemas clainmed in any of Clains 15
to 25, wherein each sai d readlng device I ncl udes timng neans. 27. A stand

al one readjgg dgyi ceaf gpseahl g6t bﬁﬂi&n@ﬁoﬁ.@@r@n,oﬁft!l(h:[n%’idlﬁgtdeﬂlpewherein
conprising a pré)acgtslsgggdc;reggligg a_ memory, a timng cireuit, and foren,

23. A system as claimed in any of Claims 15 to 22, wherein
each of the first, second and any further storage devices

20 readable by each said reading device comprises a card or a
disc enabled to carry data.

24. A.system as claimed in Claim 23, wherein each said
storage device is programmable and can be read by the
25 reading device.

25. A system as claimed in Claim 24, wherein each said
storage device is a card car;ying an integrated circuit
comprising both memory and a processing circuit.

30
26. A system as claimed in any of Claims 15 to 25, wherein

each said reading device comprises a plurality of slots for

receiving storage devices. —

35 27. A system as claimed in any of Claims 15 to 26, wherein
each said reading device includes timing means.
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t han one access slot, said processing circuit being arranged to read and
store in said nenory information carried on storage devices inserted in the
sai d access sW@86/21203\\0 96/ 21203 : PCT/GB96/00023
PCT/ GB96/ 00023—-=24-—28—A-stand-al one readlag devi ce fof—eeltecting

i nfformation, said readlnﬂ Jﬁumce conpri sing proce55|QETFEﬁSHEETHASQﬁHMW

a timng ci rc lnll ﬂu n one 5 access slot d pr BEPBACEY
circuit being

and store in said nmenory T nrormet+es—eakLiled
on storage devices inserted in the said access slots. 29. A nethod of

controlling a preduct QR-d{P Ehsnd readifiy!dd¥bidk) !EoéScBQﬂ.éb%Eﬁbore
described with reference to the accog;anylng drawi ngs. . A system for

control ling a pAefeEmMadiqnoctakd |QGY§°ﬁs°ﬁ@P€Fﬁb§90PePHQ&&??&QH
with reference carbuit,! i maserpayi tmiigv¢G6uit, and more than cne

] access slot, said processing circuit being arranged to read
and store in said memory information carried on storage
devices inserted in the said access slots.

29. A method of cont:oiling a production process
10 substantially as hereinbefore described with reference to

the accompanying drawings.

30. A system for controlling a production process
substantially as hereinbefore described with reference to

15 = the accompanying drawings.
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