A Method for Inproving the Quality of Products produced in the Ciaarette
Manuf acturiing Process The present invention relates to a nethod for
inproving the quality of " prodiucts produced in the cigarette

- manufacturing process. By having a cq@nputer nonitor operating
paraneters of a machine while it is producing a particul ar product:;
automatically performor request that the machi ne operator performvarious
qual ity tests on sanples of the product being produced; compare the machine
parangters and the A detthods f T pioy. etck xEitpndf pPooddetsapi d

f eedback to the machine operator using interactive video di splays which
easi Iy hi ghl i ght peptdvee bhet 84 ;_=- EEE i £ g |Brogesds ens, and
provi.de reconmrended solutions to the problens, the real tine quality
control of products being produced for use in cigarette nmanufacturing can
be greatly inproved. There is a great, peed in_industry to provi ge f-eedback
as rapidly as posiPBI e PEES®Rthi N tRRY 18R sTRAaSLEer D R ni BEEBOP o fiR%
which fails to nmeet_qualit stanfa ds. This_is ﬁa ticul ar(ﬁ/ceeté{ue.in t.he
cigarette mahiPEEVEREng tRIusTRS 1 tker % r RERTBEES quARIIIEE of 1P o

can be produ lp,a ver hort . _Ling. riod. - .. .exanpl e lgarette
filter rod ngiﬁ?ﬁsgtegeﬂS?‘&F??‘Q-BF&HScewsrf’?? S r &Ys E‘tgl;’é'ng;t ?) i T ogxiaégcse- of
3500 rods peg.fi e. pasi, Loe aperat oL sy peLf _ al; '
measur enment sﬁg#ﬁgﬁg q?l%%{l)?{:/ﬂg? Ekﬁéer%rg%gd%%% t hey am@éégrﬁgéug{'ﬁgggng rranlusal |y
recorded thepigaubingOh 2parRitlhathYrtoadd®! | Bitomatically perform or

Y request that the machine operatcr perform various quality

- tests on samples of the product being produced; compare
the machine parameters and the test ‘results to expected

~ values; and provide rapid feedback i;o the machine operator
using interactive video displays which easily highlight
" problems, allow the operator to analyse the probiems, and
provide recommended solutions to the problems.,. 'ti'xe real
time quality control of products being produced for use in
cigarette manufacturing can. be. greatly improved.

There is a great need in industry to provide feedback
as rapidly as possible to machine operatoré in order to
minimise product which fails to meet quality standards.
This is particularly true in the cigarétte manufacturing
industry, where tremendous quantities of product can be
produced in a very short time period. For example,
cigarette filter rod machines generally produce. filf.ér
réds ét a rate in excess of 3500 .rods per minuté. In the
past,' machine operators performed manual meésurements of

~ the quality of the prbduct they were producing and

manually recorded the results on a control chart. Quality



control personnel would gather - the test results and perform
statistical calculations to determ ne the quality of the product being
produced. This process was very time consum:ng, and, if there were
quality problens, |large quantities o2 product m ght have to be discarded.
Because of this time delay, the product m ght have already been used
further in the production cycle, so the waste could be even nore costly.
Therefore, it . was desirable to_devel a hod whereby rapi d feedbackdi s
Gven | CSOREF Gho PRBSOPBPL: GHEO10ne BRAPRE | oGy HGKE, CreTHits ook 1 oy
are pro i o_that they.can ,nake .adjustpent,s,and.m.ni gy se product waste.
Furt her fjly‘%ggﬁg 8&?%‘3&1" (o] W@&%@%tﬁ%da%smﬁgf -ftﬂeen%\??lff‘gym nimse
trainin ng | in _the wark plac i Si le to
pr ovi do RhohEBEBAREE, BelnylpkdBulhls Paiis prdciys dadWelfotigg o '
encount eg&glym; & eslerd NYERL Oguadity’ i gPobleng, deghygs. Others
in the ci gar%?%%ghnnuﬁ'ct ﬁfrangﬁpfoces‘s havgu't auggt g?gcedurés V\%%@E rel ate

to the pgeseeitidyes grodlict mfghenhab to p&2 dilkbarided S TBhéevaukgaches a

met hod and apparatus for controllling a cigarette maker to produce a
cigarettefr ediw tHime edellay) ek npréduet dehant hawseQiPeadlysi Bééh
processor is used to nonitor inputs from noisture, density and
firmessusedefiagther dirl thenpeoddrtibneycle) tde theanstste neagubd process
based on those sensor inputs. U S. Patent No. 5,044,379, to Cahill et al,

t eaches benmvenl tmenenicostlyual i tThexetower er it wwaght degivable to

develop a method where'by_' rapid feedback is given to the Q
machine operators co_ricerning ‘the quality of the product
they are pr_od_uci_ng so that they ca.n make adjhstments and
minimise product waste. Further, it was desirable to make
“th_is method ope#ator friendly to minimise training and
encourage use in 'Ehe work place. Also, it was desirable
to provide the operators wit.h_ suggested solutions for the
problems _they. 'encountered. The present invention
satisfies theée desires. | _

Others in the 'cigar_'ette manuf_a_cturix_xg process have
taught procedurés which relate to the present inventien.
U.S. Patent -No.. 4,522,214, to._ Osmalov, teaches a metheod
and apparatus for controlling a cigarette maker to produce
a cigarette_ rod wi_th pred_etel_:'mine_d mois-ture content,
whereby a signal processor is used to monitor inputs from
m_oisture, density and firmness sensors. and = make
adjustments_ in the cigarette making process based on those
sensor input_s. |

| U.S. Patent No. 5,_64_4,379, to Cahill et al, teaches a

method to monitor guality -parameters, weighting each
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8 paraneter according to its inportance, sunmng the weighted quality
paranmeter test results and adjusting the nmachine to keep the sum of the
wei ghted qual ity parameter test-results as close to the desired sum as
possible. The present invention is for a yrethod for inproving the quality
of products produced in the cigarette manufacturing process. In
the present invention, an operator friendly conputer provides rapid

f eedpack to machi ne operators concerning the quality of the product  they
are pfoduci parenfetdie paedoetingt y 8 t Aesmachnpestaied)ici Eunringr odhet
so that they can nmake adjustnents to mnimse product. waste and .

i ncrease efWdigiireay . qukall 1 ter paraimeterotpsteresidds, ‘and |adjesting the
machi ne operators possible solutions for the problens they encounter.
The present macheine owo pkeepdihea sun hofl ther seightessmalkitipnpasanetrr
operating paraneters of a machine while'it is producing a particular:
product ; auttest iresultscas cchesertecthesdesingd sHB ARcPRPRSiMIErat or

performvarious quality tests on sanples, of the product bejng produced;
conpar es the nachihr BpEegsBtedinvanEioR %%stfqres"gl F§t¥‘8de>£@gt gﬂ"‘v’&l"&@?;

i Spl ays. whi G GSRRYLRYghI Pt BEBRBBE 8 PARUSAS { niRopditi o CLE EAE Fse
D o0t S Pkt £ AR o COBTTERE bR LAvhARBheD SiT
- can noni tor soveral fitlelndPy BlhPGeOPChbPEviaBd PEayide teedBack ako
o machine operators concerning the quality of the prodﬁct
they are producing and the productivity of the machihes
producing the product, so that they can make adjustments
to minimise product waste and incfease effiéiency.
Further, the dompﬁtet' makes available to the machine
operators possible solutions for the probléms theg
" encounter. | -
The present invention prbvides. a method whereby a
computer monitors the operating parameters of a machine
while it is producing a particular product; automatically
‘performs or requests that the machine operator perform
 various gquality tests on samples ‘of the produét being
produced; compares the machine parameters and the test
results to expected vaiues; aﬁd‘proﬁides'rapid feedback to
" the machine operator using iﬁteractive video ‘displays
"which easily highlights problems, éllows fhe operafdr'to
analyse the ©problenmns, and can provide recbmmended
solutions to the problemns. One computer can monitor a
- number of machines. For exahple; one computer can monitor

several filter rod making machines and provide feedback at
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4 each -machine on the operation of that nachine. At the same tine, this
conputer can al so be nonitoring several nachines which work in tandem such
as. a cigarette. making and cigarette packi'ng machines, and provide

f eedback at each nachi ne concerning tke operation of the two nachi nes being
operated in tandem Al'so, information concerning the operation of groups
of machines, such as all filter rod nmeking machines or the cigarette n&king

and ci gar et I ng machi nes operating in tandem cap be displayed f

use byga i} r"%%ckb’rngl F?n pehe i E’Bfgé?ti"f"%@f pib€§§ntma?lﬂ\%ﬂt i on® g r"é\ﬁ dESf

met hod f rQvin aI|t rod roduced, in.a ci rette
nanufact%??ﬁg %@g ?PQ&) éi?%tgﬁyqﬁnltﬂﬁﬁ??oéaﬁf' a
conput er . n met.er f n
trggkingmggkég? cod?ﬁ a%ﬁp?% @ b%ﬁﬁ%‘pfﬁ uceagggggggdggﬁaﬁggst one
machi ne: Jqt a1 é@@%%%kqfngt hﬁaeﬁmagt Ml Opee0dueetebuasdbe e | cast
one machine as directed by said conputer’ testlﬁ g quality paraneters of the

product | eeRPHaICHIHY SShderPIfYy'! €he! Bpedatiadh foqsttﬁ@aeubewﬁﬁés t he
qual ity paraneters against expected "values; tracking by said conputer

for sai dbatingeasperdcedagii Ntahdémt i TEARSHI, oohrm&mmm Meonicd@thg When
said at Ileast one machine is inoperative; generating by said conputer

a hi er ar thealopstatfori d€0 gicajpsysft maghdneds | shchmais oallo fillceaper at or
of said at |east one machine; and, displaying a master video display to
‘the operetomakiing ssachings orathe wigamedftienewaking and cigarette

packing machines.operating in tandem, can_be.displayed for | C:
use by a supervisor. | |
In particular, the present invention provides a
method for 1mprov1ng the quallty of products produced in a
01garette manufecturlng process, which comprises the steps
of: monitoring by .a computer .of selected operating
| parameters for at least one machine; tracking by said
computer of a product being produced bf said at least one
machine; obtainihg_samples of the product. being produced
by said at least one machine as directed by said computer; .
testing quelity pa_ra_meters of the product; comparing by
said computer the actual test measurements of the quality
parametefs_ against expected values; tracking by said
-computer for said at least one machine the time period and
downtime reason when said at least one._machine is
inoperative; generating by said cempqter,a hierarchial set
of video displays to provide information to the operator
cf said at_ least one machine; and, displaying a master
video displey to the operator of eaid at least. one

machine.
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5 The present invention further provides a nethod for inproving the quality
of " products produced in a cigarette manufacturing process, which conprises
the steps of: a. moni toring by & conputer of selected nmachi ne operating
paraneters for at |east two machings; b. 5 tracking by said conputer of a
product being produced by each of said at |east two machines; c.
aut omati cal | y obtai ning sanpl es of the product being produced by each of
said,at |east two machines on a sequential basis. as directed by said
conputer; d.  auFhfamnesent  é8ven§iqna fusther spEP¥idesoa (pethod for
automatical ly obtained sanples of the product; e. . _conparing hy said
computer t hEMPERVIRY thesauabihy cpEnProgucts, Prafuqed, 1A, dnigiaret s nst
expect ed val ues; .f. resequenci ng by .said conputer of the autopmatic
SAnDl | ng andRBUERREUELAB, BYREeRTY: SHED,CRAF LR AP ACARASE T o
machi nes when the_neas : Ity,.parame N t 1 exne
SHoR] £d %g by & égﬁsé\lx E cffe’age%teé&% ’&%‘%ﬁ{ﬁf%e

val ues; g. tracﬁrng. y salg conputer for . wo  machi‘nes :
noperar | oo, Ber LB FRASRRIRSIICE BN b Badia 10 TN, TES 1S
oo el bs?” onal, | TASRER by dELal Sthalea, Sace pisucie! e
operator of gpeduetdsdiydedkhl @Fslsalid aRQldadS two machines; a

c. automatically obtaining samples of the product
being produced by each of said at leasﬁ two machines'on a
sequential basis as directed by said computer;

d. - automatically :testing quality parameters for the

- automatically obtained samples of the product;

e. comparing by said computer the actual test

measurements. of the quality parameters against expected
- values; -

f. resequencing by said computer'éf the automatic
sampling and testing of the products from each of said at
least two machines when the measured quality parameters

&J fail to meet the expected values;

g. tracking by said cémputer for said at least two
machines the time period and ddﬁntime reason when each of
said at least two machinés is inoperative;

- h. generating by-séid-computer a hierarchial séf of
- video displays to provide information to ‘the operator of
each of said at least two machines; and, |

i. displaying a master video display to the

_operator of each of said at least two machines.
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The present invention even further provides a nethod for I mproving the
quality of products produced in a cigarette manufacturing process by

machi nes operating in tandem which conprises the steps of: a. nonitoring -
by a conputer -of selected. machine operating. paraneters for at |east
one set of tandem nmachines; b. tracking by said conputer of

products being produced by said at Ieast one set of tandem machines; c..
aut omati cal I'y_obt ai ni ng sappl es. of the praoducts be|n r oduced sald

| east one ‘set 8? Eﬁﬁﬁé% YERELOR §Ve qﬁ@ﬁ QEFd?rEGFé&dby sai d
conput er auto t|c y tes qu neters of the.product; e.
corrparln§°gbylm ﬁPH -, rquph tgac?%alp a % GPaNERES &%

domput or 9§é3?ﬁé=%;3ﬁ%§§f§ét‘§‘fﬁ Bk, nmacpﬁf*%%q Bc?%%%?n% ?}% sai d at
| east ON@andth, hildn Q@n%ﬁe\ggﬁﬁglgi.neasured qual ity paraneters

fail to meet the expecte val ues racking by said conputer for said

at |east one ggt - ofmo&ﬁWCByneé BB EEr PSS 0% AL nah 1n@ASON
when said at least' one “set” of tandem nmachines is inoperative; h.

gener at i bpelatitigd parareters hiferar akti alleagt obne deetdi oF ayandempr ovi de
i nformation to the operators-of said at | east one set of tandem machi nes;
and, machines; S : ) _

b. trécking . by said computer of: products being

produced by said at least one set of tandem machines;

c. automatically obtaining samples of the products
being-produced_by.said at least one set of tandem machines
on a sequential basis as directed by-said computer;

d. automatically testing qﬁality parameters of the
product;

- 8 comparing by said computér the actual test
measurements of the quality parameters against .expected
values;

..f. resequencing by said computer of the autoﬁatic —~
sampling and testing of the products from said at least d

~one set of tandem machines when the"measured. quality
- parameters fail to meet the expected values;

'g. tracking by said compﬁter'fof said at least one
set of tandem machines the time pefiod and downtime reason
when said at 1least one set of tandem machines  is
inoperative;

h. generating by said combuter a hierarchial set of
video displays to provide information to the operators.-of

said at least one set of tandem machines; and,
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. displaying a master video display to each machine operator of
said at |east one set of tandem nmachi nes, said display show ng the
operational status, the product ‘bei'ng produced, and the estinated
production of the nmachi ne operator''s nmachime and the ot her machi ne
operating in tandemw th it. A better understanding of the present

I nvention wll be had upon reference to the follow ng description in

conj ukegtion with the accompanying draw ngs, wherein: Figure 1 shows a.bl ock
di agr am of one pr é'f'err'é’d-%?é{/h’l% R t'ﬂésEF€seﬁ‘Elq%en‘?‘g%H1ﬁ¥edtt°o RAFR or

T L L R
a7 WP BTGB ok, 8, oberd” B B
(v pal 1 of BRChERS BRERA! WAL 4EN ISR "o CLAUBHERA BERRSLIACH e

product's pr ogueednhBrane I3kt dRf HcHinl) SHPO%e  otherNGachine

cigarette manufacturing prdcess conprises nunerous nmachi nes which are

utilised in operatihgt G RTEREN Witblte, cigarette product. Sonme of these
machi nes wor k al one producing a product to be used later in the

manuf act uri ng progedsettdn enagpstandihgi ofi tHdepresént davdemidony will
machine'. Oher machines work in concert with each other, one nachine
produci ng ondeprhaddctupon reference to the following description in
\_ conjuncfion-with the accompanying drawings, wherein:
Figure 1 shows a 'block diagram of one preferred
' computer of the present invention used to monitor a
-machine in a cigarette processing line;
Figure 2 shows a block diagram of one preferred
computer of the present invention used to moniter a
- plurality of machines in a cigarette processing line; and,
"Figure 3 shows a block diagram of one preferred
computer of the present invention used to monitor two pair
- of machines operating in tandem in a cigarette processing
" line.
The present invention is directed to a method for
improving the quality of products produced in a cigarette
-manufacturing process. The -cigarette manufacturing
process édmprises numerous machines which are utilised in
‘making a commercially viable cigarette product. Some of
these machines work alone produciqg a product to be used
~later in the manufacturing process. An example of this is
--the  filter rod making machine. Oother machines work in

concert with each other, one machine producing one product



which is then transferred to the other machine to be. used to produce
anot her product. An exanple of this is the cigarette nmaking machi ne and
the cigarette packing machi ne, where a spetifict cigarette is manufactured
and then transported to a packi ng naghi ne which is set-up with the
correspondi ng cigarette package bl anks in which to pack the cigarettes. _
Most of the nmachines which are used in the cigarette industry have built-in
sensors whi ch neasure sone of the operational paranefers of the nachingg
Also, sobdch iscthepntrasshgyeesedouthey oigh praching tRebs- 883 ion |ine
whi ch neasures qual it aranmeters of. the product being_ prodyced.

Addi ti orkR I?F°dgF§n(ﬁ¥?}B¥ﬁ4-'PFH€“F§st d8Di GXAMBY& Ofhi IR atShdFNRed by
t he machi,ne operator to _conduct quality.tests. AlLsQ,_aytomatic st devices
are avaiq’:%ﬂreéfﬁﬁ ch™ P9t akE U esaéf1 ta:_é’epr oﬁﬁ%?rﬁﬁéecorﬁﬂﬁg{f%al ity
(SIS, nadif f0al (RErkNe, PR i VENLOOLS R | AkRuRLURAERGS Ha !t Ne
bui I t-in sensor’s, "I'n-T"i ne Mméasuring equi pnent, "and autonatic and manual

of f-1ing &?tndf‘e/é%&fté& QBOQUﬁscﬂi‘ﬁﬁ_ WabRneSwhieR qwAldediafh Ryien conput er
usly [

and expeditio resented to a nachine operator in a format such that the

oper at Ore @Y dodtledPotdBRie | ¥igaeebow tﬁ@cﬁ@%@i M ainfesP e A hOT wh 16h angb may
obt ai n assi stance i n solving production problens, if any exist. Before

referHrﬁhéx)ﬁﬁgeéighgéstégx a detail ed description-of the nmethod of the
present invention, a description of typical paraneters for selected
processes in Mogareft ehenmaichdniesi mhiich pawe i deed inl kthe feigarettosl
indusﬁry have built-in sensors which measure some of the :}
operational parameters of the machine. Also, some of the
machines have measuring - equipment in the'production line
which measures gquality parameters of .the. product being
 produced. Additionally, standard off—line test devices
exist which can be used by the machine operator to conduct
qﬁality tests. Also, automatic test devices are available
which will take samples of the product -and conduct quality
tests. One goal of the present invention 'is to take
advantage of the built-in sensors, in-line measuring e
équipment, and automatic and manual off-ling test devices
_to produce data which is then evaluated by a computer and
expeditiously presented to a machine operatbr-in.a format
such that the operator may instantaneousiy- see how the
machine ié_performing.and-may obtain assistance in solving
production problems, if any e#ist.
Before referring to the figures for a detailed
description of the method of the present invention, "a
description of typical parameters for éelected processes

in cigarette manufacturing is provided.. In a filter rod
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9 making machine, such as the Hauni KDF-2/AF-2, sensors detect

operational 'machine paraneters- such as roller speeds. Sensors al so
detect reason for downtinme when there is a mal function, such as a rod
- br eak. Filter rod circunference; pressgre drop, wet weight, dry weight,

and per cent of plasticiser are inportant quality paraneters which are
nmeasured or derived from other neasurenents. As an exanple, Filtrona

(Regi stered Trade Mark) makes test instrunents such as the ATCG and APD for
meastfi ng fiakéngr oMachinepf eseche amd thes Hauwnidr KPF-20/HFe,i velensdns a

ci garette maki ng machi ne, such as the Hauni Protos Maker, .sensors

det ect opéeﬁepﬁnappernaonmné pdegteing s paxemet%ss-sgeeb 88 pidd|ntion
and downtime reasons such as rod break. Gigarette weight is deternined

whil e the nBRRPAS:| s SENFAKRICAIGP OetRGt fEpagRANpier SPwidHme o Whan
control  SHfgre, de AR FbbEiGh, SR 5 FRL R, ERIERELS
mchi ne, °£u§ﬁ%§§m?ﬁs%eé'g"&%‘%asss? foﬁq?%?%i%a%%lﬁﬁ‘ CaafEe e N9
measur od, " uBEhg 4 °8 o plpgt ASkE e sy %%%%P@#a?%%%é%f% .
packi ng macQiBgn hagl %&efaa%&e qé{%ﬁéﬁn pfﬁ&ﬁsoéﬁérchgééﬁ%ﬁén't% a pagk,

an overw apper which places e-ltke wap' around the
packaged ci gar elstfsp1&nd ﬁl%y&ﬁnetn&eigﬁeﬁéace&w@r Wa#RyEdndleeL S tdbt

cartons. The cartons are then cased. The net hod of
¥J, _instruments such as the ATCG and APD for measuring filter
'rod circumference and pressure drop, respectiveiy.

In a cigarette making machine, such as the Hauni
‘Protos Maker, sensors detect operational machihe_
parameters -suéh ‘as speed of- produétion and 'downtime
reasons such as rod break. Cigarette weight’is deterﬁiﬁed
while the machine is in production, using, for example, an
ABB weight control gauge. | Cigafétte circumference,
ventilation, pressure drop, and weight ‘are important
quality parameters which are measured, using, for ekémpie,
b a Filtrona CTS-300 test instrument. o

A cigarette packing machiné, such as the GDX-I; also
contains downtime and operational machine' paramétér
sensors. Package seal is a quality parameter which is
measured, using, for example, an ARJAY pack seal tésfef;
The cigarette packing machine includes a packer which
places the cigarettes in a pack, an 6verWrappef' which
places a cellophane-like wrap around the packaged
cigarettes, -and a cartoner which places-ove:wrapﬁéd;ﬁaéks

in cartons. The cartons are then cased. The method of



10 the present invention can be used to inprove quality and'productioh
efficiency. in all of the production stages. Figure 1 shows a bl ock di agram
of how a conputer 10 is used to nonitor on€ nachine 20, for exanple, a

filter rod maki ng. machine. =~ Conputeto 10 can be one nmainfrane conputer,
- or any conbi nation of networked conputers which can be utilised to
| npl enent - the nmethod. of the present invention. Machi ne 20 uses materjals

22, such as, for exanple, filter tow and Elasticjser, duce an out

product ¥Re REeFeRt Apvepkipp £an jbecpspgyLo .WY%?‘I%RHEX anghchi fie
ohul pped REEF I, ARei Sy b 1Y 1oF R Bre i RS ace
Recompl | shed BARERR of ehEMRLA Hroth R EROPER ot ik, 3CiBRENEEr 2P, e,
than use jq ‘rﬂg%(é’&’a{g- do@:j-,('%&“r_&é,mgaéﬁi‘ﬁaegégm%%.Sé@éﬂlsfe?o?w;j_icﬁé}““i tor

machi ne ope I'ng paraneters and machine t1 me reasons. out put
from S_e%asmaﬁﬁng' SmaéRine! 0 eomputer 16 A NBEINoA! mdifrdre Fi gure
1, machine 20 may [ so be provided w th sensors in the production line
whi ch - WoldchpifiEy NUSE | ¥n§0Ricm®indddlon! Yo aiatRdfked obompateredutic4 bei ng

pr oduced. "This possibility will be discussed with the discussion of
Fi gure 3.cain bat arteilisednmeberinptémentiOthe anetieod edft othacipreser®) and
conputer 10. - Conputer 10 - controls sanpler/tester 40's operation. Upon

a commandryenduitput er Machine 20 uses materials 22, such .as, for

example, filte: tow and plasticiser, to produce an output . ;;

product 24, such as, ﬁdr example,_filter”rods. Computer

10 has a machine_bperator video display terminal (VDT) 12.

- VDT 12 has a cox_:;putler monitor equipped with ﬁ touchscreen

to ease the machipé_operator in;erface. ' Therefore, all

- machine operatpr interface With_ computer 10 is

_-aqcomplished by haviﬁg the machine operator touch the VDT
12 screen rather than use a keyboard..

In Figure 1, mgchine'20 has sensors 50 which monitor
machine operating parameters and machihe_downtime reasons.
The output from sensors 30 is ~fed to computer 10.
Although not shown. in Figure 1, machine 20 may also be
provided with sensors_in_the production line which would

_coﬁtinually monitor quality paraméters of thé product 24
being produced. Tﬁis_poSsibility will be discussed with
. the discussion of Figure 3.

An automatic sampler/tester 40 is connected .. to
machine lzp and computer 10. Computer. 10 .controls

~ sampler/tester 40's-operation. Upon a command by. computer

10, sample:/teste: 40 will obtain a sample of machine 20's
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10, sanpler/tester 40 will obtain a sanple of machine 20's out put
"product 24 and test the sanple for various quality paranmeters. The test
results are then fed to conputer 10. For exanpl e, in the production
of filter rods, sanpler/testerr 40 ijpterfaces wth machine 20
using a device for receiving and transferring cylindrical filter rods from
a mass flow of filter rods being conveyed, as described in co-pending U S
Pat ent, Application Serial No. 493,267, filed on March 14 1990. .=

Sanpl er/ t estartpitk i prodactt 24nandl 800 the cbamples flor twriows guality
circunference and pressure drop. One or nore nmanual testers. 60 .are
connected t(RARANRLARS. 10The tgApuresulfs: prekShene fedretqieompatesudo.
manual quality tests _were  conducted and advises the nachine operator
via VDT 12 ifh afdidmRleual iy ¢ &he shBEPGUEEigfconpPEi shédlterconpadsr 10
al so responds to a request by }he achine ,operator, to cconplish an
unschedul ed W*?Ejﬁ%ﬁgr -‘Léi nb“"cﬁﬁggﬁf YHED o Rachine; n%ﬁt suggngonﬁuter
10 which manyal. test is to be perforned. . _Conputer .10 . t.he .

comuni cat eSS %f’ﬁe EPTTh f’i" t@ngn ?nz-{.%%{ngn%octy 15'&r51cr?rit hE1LESF
results. AS .. € I | : ENG s fJ r.EQ4s, ,.ma%] H?é testers
60 can be nade savg?gg'bl%e ?%g?h?l%%egéég%gt offéﬁigﬁiﬂ | 1°9"es ;88

circunferen Drassare drap..  dey wenght - | e a & C} b §ENoVet
Rel ght st et Al in EQlipeliiniCUls Ficaft M IIaeidh DESELAE N
pl asticiser,s9diid@; dr¢¥i1REIYn iMatdte 14C118Ri0.0f Sambefptdstupbao ofsfhl ter

rods W t hout plasticiser. Conputer 10 can al so o
K.;r Filtrona FTS-300 which tests filter rods for circumference
- and pressure drop.

One or more manual testers 60 are connected to
‘computer 10. Computer 10 tracks the time when various
“manual quality tests were conducted and advisé's the
‘machine operator via VDT 12 when another quality test
'should be accomplished. Computer 10 also respon'd's' to a
request by the machine operator to accomplish an
“unscheduled gquality test. I' Using VDT 12, the operator
‘inputs to computer 10 which manual test "is to be
- performed. ' Computer 10 then communicates with the
appropriate manual tester 60 to obtain the test i'ési.lits.
“As’ an example, in the making of filter rods, manual
'testers 60 can be made available to the machine opérétor
‘which will test circumference, pressure drop, dry weight,
‘or wet weight. In practice, wet weight is the weightlbf. a
‘standard number of filter rods containing plasticiser,
"while dry weight is the weight of a standard number of
‘filter rods without plasticiser. Computer 10 Cz;h ‘also

‘derive quality parameters. As an example, wet and dry
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derive quality paraneters. As' an exanple, wet and dry 12 wei ght
nmeasurenents are used to determ ne the per cent of plasticiser in the
filter rods. Conputer 10 also is prograrimed “to recognise the
different materials 22 which are used2for €ach different output product 24
and what the machi ne normal operating paraneters are for each out put
product 24. Ei ther the machi ne operator or a supervisor inputs to -

conputer 10 what output product 24 is to he produced. Conputer 10 can t\ n
di 2& ay YRigh h@eﬁﬁBﬁ'Pﬂégtﬁo agfedigchgto pdekRrERIne HheuIRPHeCRRE PF i n e

d he.pr .24. Co 10 is al so- d to identif
L0 the. TRERPRLCTRRF otBr EARGFLAGPE PARE- 20 shoul & bo ubed. - The machine
' |.f h ' 22. ddi devi ik
ar code 1 cadsPIBBESF hotfin eFFR (193 RindraRuedy Y “ERESInEARL RS 10 can
X 15722 8 __
Gosi rod SHEEETohF odRRe T B ool P FS L AT araf OFeRr SAhPRIRERERE, ) ¢

are scanggepufd ctl024ale ahhael thide HatRihEOMdAIREPLRaLIAgSENSOr S

30, the sanpler/tester 40, the manual testers 60, the bar code reader ,

and itsparahetépk o afoti |_e%ﬁcl'§08_hﬁFﬁi:n9pr<§ﬂ@@€t 4. valriater Okhemachi ne
and quality paraneters and materials 22 for "each product 24 and

pr epar esmachinap aerdtsnar o aa ‘supearvdistiy ayaphes tte rsonputewpapat or and
a supervisor. Before the nethod is described, it is necessary to
what output product 24 is to be produced. Computer 10 can
~then display what the machine 20 6perating parameters ;;
should be  set to in order to produce the product 24.
. Computer. 10 is.alsg programmed to identify to the machine
operator what mater;als 22 should be used. The machine
_opérator-can verify the correct materials 22, or by. adding
a device like bar code_réader 70; the_materials 22 can be
scanned and computer 10 can confirm that the correct.
_materials 22 are being used to produce the desired output
"product 24 and notify the operator if incorrect materials
are scanned.

_cOméuter 10 takes all of the data from the machine 20
_sensors 30, the sampler/tester.40,_the manual'testers 60,
the bar code reader 70, and its jinternal data files
containing expected values for ~machine and quality
parémeters and..materials 22 for each product 24 and
. prepares a group of hierarchial video displays for the
machine operator and a supervisor.

Before the .'method is described, it is necessary to -
ﬂundeﬁstand- how computer 10 is ﬁsed with more than - one

machine 20. Figure 2 shows a block diagram of - how
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under st and
Figure 2 s

how conmputer 10 is used with nore than one machi ne 20.
hows a bl ock diagram of how 13 conputer 10 is used to

nonitor two machi nes 20 and 200, but operationally any nunber of machi nes

‘may be noni

tored using the sane process # described for two nachines.

In

Figure 2, machine 20 and machi ne 200 are producing a |i ke product 24 and

240, ‘respec
for stand
prodUC|ng f
produci ng 't
be used and

provi ded fo
machi nes 20
operator hi
is used in

performed apdcheneOldEncoalRl ®e Frodueiiy{ e3iedy rdis 268k { RO ndREE

machi nes to

tively. - For exanple, nmachine 20 could be producing filter

rods -

ard circunference cigarette, while machine: 200 could be

PPEBHERE(SLG ofSa URqch £ gAPBILEr twgi pachimesr RRsang 200,
UbnoReEat

ge filter rods gguld be the sane, sone, dlfferent naterlaIS\MII

AR NPBPEFe O& Mﬁmwwa PR RRS

00 has it,s, own nachlne

e at ﬁrd'vEIrgiﬁ%ﬁaeﬁemer 855’%%%%%/%5%%3%83“’?@% rvae%+ Fepiay 14 i
2 SypeRAe MEAl 251 gt DECRURBT $h30 kO SR g

and S|nu y an | SO”access any of

di spl I 40
L RO IPPEIUER AV SR aRR) WAt IR fi@?%eré*ﬁ?fé

the system coul d necessitate additional sanpler/testers 40.

As

an exanpl e, cikcuinfetlened | Eidarekes,  owRLEOr Mahiid | tYobeStowldr Spep! €

of filter r

s

ods and if sanples need to be tested every thirty
producing filter rods for a- 'slim cigarette. While the

.process of producing the filter rods would be the same,

some different materials will be used and some machine
operating parameters and some quality parameters will be
different. | |

As shown, each machine 20'and 200 hés‘its own machine
operator VDT 12 and 120, respectively. Also, a group
level display 14 is provided for a sﬁpervisér, which will
allow the supervisor to monitor all machines 20 and 200
simultaneously aﬁd also access any of the machine operator
hierarchial video displays.

only one automatic'sampler/tester 40 is used in this

‘configuration. Depending on the quality tests to be

;addition of more machines to the system could necessitate

-additional sampler/testers 40. As an example, if it takes

five minutes to perform a quality test on a sample of

filter rods and'if samples need to be tested every thirty

'minutes,-then;:the'maximUm number of machines which could

be tested by one sampler/tester 40 would be six machines.

‘Also, computer 10 and - sampler/tester 40 could'” be

performed and how often samples are to be tested,'5the .



m nutes, then, the maxi mum nunber of machi nes which coul d be tested by one

sanpl er/tester 40 woul d be six machi nes. Al so, conputer 10 and
sanpler/tester 40 could be . 14 responsive to machi ne operator or
supervi sor. requests to acconplish addidtional automatic quality tests. |If

this is the case, then the nunber of machi nes connected to a
sampler/tester 40 woul d be reduced. Wth reference now to both Figures ]

oot onEeRhnEAve. s Rathind (Ppdiatior’ S Bibervin o toutebts E8 Y PW
d ibed. F ' Iy lLect ed. machi . ti , .f :
oo hosegom i sBo kb yahai S5 HSLaTR R A0, PR TERSES4ECT o,
For moni el NG dde RIAANCLRE! AHLES0 BE! N d B ChoddUdBeNie. gper ator
or the supervisor’enters a product “1dentificatron to conputer usi ng

respectiggﬁégﬁg}ﬁggﬁe}ZQo qugaogg k@Utlcedi.Sptay 14. If nonitoring the

materi al s to produce the product 24 or 240 -for machi nes 20 or

200, bar codewieRdeefédente howSes Bathheigagkisna QAR at Prat fethda bar
codes on the materials 22 and 220 used by machi nes 20 and 200,

respect i g€l Ymprovirdetihét quaadtitye ofrasimbtapppraiducts. goroduced berify
that they are using the correct materials 22 or 220 by referring to
t he appratr ilsasthi enar machline demedli $pl fheorcifirdter madQfaceaprday vel v.
For automatically obtaining sanples of the product 24 or 240 being
pr oducedprbgessachs nelescfibest. 20Poromomitoring selected machine
operating parameters for machines 20 and 200, compﬁter_lo .CJ_
_is.eléctrically connected to_sénsors 30. For monitoring '
the product 24 and 240 'beinq. produced, the machine
operator or the supervisor enters a product identification
 to_qomppter 10 using respeétive VDT 12 or 120, or group
“1eve1 display 14. If monitoring the materials being used
to produce the -product 24 or 240 for machines 20 or 200,
bar code reader 70 can be used by the machine operator to
~scan ‘bar codes on the materials 22 and 220 used by
machines 20 and 200, respectively. In the alternative,
_machine operators can simply verify that they are using' -’
thé .correct materials 22 or 220 by referring to the
appropriate hierarchial video display | on VDT 12 or 120, i
_respectively. |
. For automatically obtaininé samples of the product 24
_9r__240_ being. produced by machines 20 .or 200 on a _
sequential basis, computer 10 tells sampler/tester 40 when
_it.is_time to obtain a sample and from which machine 20 or
\200 to optain that sample. For automatically_:testing

quality parameters for the automatically obtained samples



sequential basis, conputer 10 tells sanpler/tester 40 when it is tinme to
obtain a sanple and from whi ch machi-ne 20 or 200 to obtain that sanple.

For automatically testing quality ‘parameters for the autonatically obtained
sanpl es of the product - 24 ‘or 24Q5 conputer 10 directs
sanpler/tester 40 to conduct the appropriate quality tests when it has the
correct sanple size of product 24 or 240 and then conputer 10 obtains the
test {results._ For notif¥ing t he operator of each of the one or nore like

machi%es 20 Yr 28BSheRTPAUCE (%R f AT t h@48per aFOFPUSSFanudl) y disects
bl t ost SRRET Rere, 48 EPL ShPatrRNBS ApBral At i ChFEEeRES| aot

| ted _af -set _ti i_nt , £l th [
operator wnaihers +Epfas” S, Sofieef chabbl® s3pS o REPRUCH 2 N (RSP 1y
the operatory o G6, Oé?@?@épe;f?nggéiggotﬁg Eéé@efe%gieg’?t ically or

manual |y test a feque qual Tty paraneter for a product sanple using

sanpl er/tester 0. 3 u : S , 6 e YR r 10
Feacts 1o an operato TELELIRS Bhe oBRFRELE of RachHRURY Srle orReEE,
which test imleshaélines! 2926% €360 eGheh 4¢ iis teike #oed tHONBPéLatdP | S
programmed to prioritise this test. anong the sequential tests it is
conducti ng o ahdnwdliyetast! sanplescofuthede. réspactio prodick 4 | or
direct sanpler/tester 40 to obtain the requested sanple of product 24 or
240 and condd&n therrequalfityg (parameterst. usinganoenuadst ctasG@rsr e60p be

\ computer 10 is programmed to keep track of when the last
sample was tested and, after a pre-set time interval,
notifies the machine operator when to repeat each specific
. test. . |

For responding to a request by the operator of one of
machines. 20 or 200 to either automatically or 'lﬁahually
.test a requested quality parameter for a product sample
using. sampler/tester 40 or manual testers 60,
-respectively, computer 10 reacts to an operator request
from VDT 12 or 120 which tells computer 10 which test is

\-4 desired. TIf sampler/tester 40 is to be used, computer 10
is programmed to prioritise this test among the sequential
.tests it is conducting on all of the at least one machine.
Ther;, computer 10 will direct sampler]tester 40 to obtain
. the réquested sample of f)roduct 2;1 or 240 and conduct the
‘requested quality test. If manual testers 60 are to be
used, . computer 10 is programmed to receive the’ test
results from the appropriate manual tester 60 for the test
requested. A supervisor, using group level display- 14,

can also request- a quality  test using the appropriate



used, conputer 10 is progranmed to receive the test results fromthe

appropriate manual tester 60 for the test requested. A supervi sor, using
group level display 14, can also request 'a quality test using the
appropriate 16 sanpler/tester 40 16for 7any of the nachines that

the supervisor is nonitoring. For conparing the actual test measurenents of
the quality paranmeters for either the automatically obtained sanples or_the
manual |y tested -samg_'l es a%ai nst expected values, for,conputing statistiwgal
aver agesSaNBler ARBELET dedlat iTOFs PWed Hh RRIuCRatRiReS anphatsi £Be and for
calcul ating derivati,ve qual.i t arameters which are derived fromthe data
from m)rﬁuﬁﬁﬁ?flﬁﬁg' £ BONAXETARG-opri at e conputer programs are | oaded into

| ! D : ter . ded
S ofucts oa B SRRHFEREN ke R U3T" FEsBT AN AINEED I Uche | 10

d ] tai - Lhe exna ;
To- s OgREELEY) BAARELS R LB enbGuHRAH S 1y SLlfainelOMEL O]

par anet.eéam{o%.t;» &P MRHEE mdfud £1 9" %Hs%@&adséﬁpi%e@#&‘lﬁﬁﬁ hexpegeed N which

sanpl er/tester 40 obtains and tests sanples 24 and Z40 from machines 20 and
200, respathe%s! YeoF confpititie! statigeichlls Averagésclaridr staadaagdiang for

each of the one or nore |like machines the tine periods and downtine reason
or al ar Geviakdbhisonbasbdn on herotudt ntesper sample pasige} erand aiflort 0 neet
expect ed val ues, when there is a production nal function causing the machi ne
-to - calculating derivative  quality parameters:- which are
derived from the data from more _than “one test, the \J
~.appropriate computer programs are loade'd into computer 10. '
For resequencing the a‘utomat':i'c' 'sampling and -ﬁesting
of the products 24 and 240 from: maghines 20 or 200,
respectively, when the measuréd qﬁality_par.amet_ers fail to
- meet the expected values, computer 10 is given a
_ prioritised- list of parameters. - Then, depending on which
-_para_meters fail, computer 10 is prbgrammed to resequence
the order in which sampler/tester 40 ébtains and tests
samples 24 and 240 from machines 20 and 200, respectively.
. Computer 10 uses its time cloék for recording for
each of thé one or more like machines ‘the time periods émd
_downtime reason or alarm condition when the machine
opera;ting parameteré fail to meet expec_ted values, when
. there is a production malfunction 'causing the machine -to
~cease production, or when the actual or derivative test
. measurements of the qua]_.ity- parameters fail to. meet
_expécted values. |
. Computer 10 is programmed - for . generating  :a

- hierarchial set of video displays to provide desired



céase production, or when the actual or derivative test neasurenents of the

quality paraneters fail to. neet expected val ues. Conputer 10 S
pr ogr ammed for generating - -a hierarchial set of video displays to
provi de desired 17 information to the operator of each machi nes 20 and

200. By displaying a master video display 16 to the operator of each of the
machi nes 20 or 200, which, for the respective machi ne shows or displays:
product, i nformation for t he roduct currently being produced; selected
curr eRt nach?ﬁ@°€ﬂéﬁ&%gtﬁ)a€hﬁetoae§a% 9fseachsmachimess 2Qr ande 204 ous

neasur ed and derlvatlve ual it ar angt er out of tolerance conditions;
the most i npB¥t Wﬁ%#aﬁnﬂHQ?%Hdbﬁpﬂﬁﬂn%ﬁﬂﬁ°r&H?oﬁpqqat°r of

ngékgtaﬁ'rler oggﬂneqﬁl e %%E»aﬁ%?@?p?éﬁ Sd vl For, e Fimadks
i splay to UBRihES SREHE, ' RinRiay e %‘r’%gc%?oﬁﬁ?ﬂ%%%mar c%m %S o
vi deo di sp'.ais§ﬁa£@% Q:Q:hl r I1§y per%%ng s a”geZQQtE ”ch%’e?é!t ?Jlféﬂﬁﬁ{é’

see how wel | elr fake Tmedi ate s

correct any ppebaihg Hﬁn@@ﬁéonﬁhe Vigee teseP! A¢sulth' O‘f'die tHO' €

specific information concernlng t he machi ne operating paraneters for

each product yarieusthifdstiredind S&Pivat Dee U?ﬁéli@fr ?aﬁhméteéﬁqt out of

summary of past alarmconditions; a summary of each of the past quality
parameters t ¢slegrafce conditions; the most important current alarm

Y condition or downtime -reason, if applicable; and a
| historical graph of the test data for the quality
- parameter fof the most important current alarm condition,
if applicable; thereby allowing the operator to touch
- appropriate points on the master display to retrieve
additional video displays from the hierarchial set of
. video_displays. The operators of machines'zo and ' 200 can
instantaneously see how well their machine is performing
-and take immediate steps to correct ariy problens. The
additional video displays  provide more specific
o - information concerning: = the machine ope;ating-parameters
. for each product; the materials which should be used for
- each product; a summary of past alarm conditions; a
zsummary of each of the past quality parameters tested or
.derived, shown as Test 1 and Test 2 Data; a graphical
-summary of the past. statistical average and standard
‘deviation for each of the past quality parameters tested
or derived, shown as Test 1 and Test 2 Graph; a summary of
- the . past downtime reasons; and, suggested employee

solution procedures to ‘correct problems or out of



derived, shown as Test 1 and Test 2 Data; a graphical sumary of the
past statistical average. and standard deviation for each of the past
qual ity paraneters tested or derived, shown as-Test 1 and Test 2 Graph; a
summary of the past downtinme reas®ns; - and, suggested enployee
solution procedures to correct problens or out of t ol erance
conditions, shown as Test 1 and Test 2 Help. These additional video

Pt}

displays can be hierarchially arranged by conputer 10 in a nost usey '
friendl foderange egonddtiops; atghawn Agsarfestand! ean@ h&@estst &r HEldeo di spl ay
16 could show that in a filter rod_paking machine, |ike machine 20, that
the stafi@se dAdditispabr YHRe9| I@E‘FP}%HSm Faba Peendd KA@Mt sample
of -the filter ds did not neet t he expected val ue, an u show a graph
of the ARIEARAL B¥nEOMRIESToriR0hPd 3 CICHEVEFSE BT cPaln B « he

| ocati on t he screen says "circunference". This could call up
a screen%%% %ﬁﬁﬁé?leﬂ1 circunference nmeasurenents made whil e maki ng

this product ., The, o C S [ I | Gy how
graphg of the rg# %ﬁ%@%gé tﬂH%dTégg%ge?$§g§ ggﬁgihgzqfs%ﬂﬁu'C|rcunference
test dat&aiaslﬁle%ylwepoaomaﬁlﬂet n8EhiAkS’ AN&kR GRRNiHOB ) thatden! y

gone out of tolerance. the operator 1s not sure of what ‘actions to

take taHerEeahahba me@iﬁaoﬁ hgoppetiné O iaaiergOrd@ AL ritNfBtEhs®| Ut i on
procedures (ESP) display, which will give the operator a prioritised |ist

of acti cfor t BReORIsAt samsle petf @ha tHiTesr eebash@iditnot heker anve

condi ti on. The - -
expected value and could show a graph of the test data. &J
The operator could touch VDT 12 on the screen at the
_1ecation where .the screen says Meircumference". This
could call up a screen which shoWs__all circumference
~ measurements made while makihg this product. The operator
could request additional screens which show graphs of the
test data so that the operator can. see if - the
circumfereﬁce- test data has slowly moved to an out of
tolerance eondition or suddenly gone_out-ef tolerance. If
_the operator is not sure of what actions ‘to take to
correct the problem, the operator can go ‘to an employee
solution procedures (ESP) display, which will give the
operator a prioritised list of actions the operator can
perforﬁ ﬁo correct the out of tolerance condition.  The
emp'_l_oye_e. operator can access this ESP display from the
master video display 16, the historical test data display,
or the graphical display. Also, the.operator can return
to the ﬁaster video display 16 from any of the displays
lower in the hierarchy. Other displays are. similarly

configured by computer 10. For example, .from the master
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enpl oyee operator can access this ESP display fromthe naster video display
16, the historical test data display, or the graphical display. Al so, the
operator can return to the naster Video display 16 from any of the displays
| ower in the hierarchy. Ot her displaysi9 are simlarly configured by
conmputer 10. For exanple, fromthe naster 19 video display 16, the
machi ne operator could request a display which would show the reasons and
timeg _for all, nmachine downtinme during the current "shift in order to see

i f there wertiqePeisRiaicAne BRopmashine Tpespten: (FOoRIA| G‘%‘lﬂﬁﬁ‘éalal up
di spl ays for%frew ous _shifts fgr the sane machine to see if the s

probl ens wer lay, m’gj-‘ﬂhr?'ﬁﬂ Pho??‘br&??oﬁe%‘?’ﬁ s—a"95| Fbmﬁﬁoﬁ?‘]’ efdil

di spl 14, th |

for Tearn of THENERE BPVREIES Ao e ceutEpt BhEEE] 3L QAR o Relll
10 e m s

exanpl o, ¢ hePEuSBRReS fege | pHiathrdE CnglE *’gyi’%g%let'*%o@”p@%%Lgsgréﬁ.é%e?n

the producteoiiq ichalf oML Nhp aldS1afdl 6B pARFIGd OBRl L8l 2. erand

t he esti mat ed out put t he en ased on its

past perfor ngggé malchire 31:6“%% 3 Pl Qﬁlé H M aﬁkeinaﬁw avéfémabeﬁre%bd be
used to nonitor two paII’S of nmchi nes operatlng in tandem In the

cigarette i ngaBiny, tgagenpgavﬂgugagggfege i ntermedi ary product which is
used by anot her nmachine to produce another internediary or final

comercially- Using group level display 14, a supervisor can access
&,, all of the hierarchial video displays for each of the one
or more like machines that he is supervising. "Also,

- computer 10 -génerates additional video displays for the
- supervisor. As an example, the supervisoi"s master video
- display can show each machine, thé_ product - it is

- producing, its current operatioﬁal status, and the

estimated output it will produce at the end of ‘a shift
based on its past performance.

Figure 3 shows a. block diagram of how a computer
could be used to monitor two pairé of machines operating
in tandem. In the cigarette industry, one machin'e. makes
.one intermediary product which is used by another machine
to produce another intermediary or final comineréially
: -séllable -product. For 'e’xamp_le,"a cigarette 'making machihe
will ' use appropi:'iate materials, such as filter rods,
.paper, and tobacco, to make a certain cigarette. | This
‘cigarette is then fed to a cigarette ‘packing'machine which
~is set-up with package blanks for that cigarette to place
‘the -desired number of ’Cigaretteé' in a sealed 'packagle.

Since these machines work in tandem, the operation of each



sel | abl e product. For exanple, a cigarette nmaking machine will wuse
appropriate materials, such as filter rods, paper, and tobacco, to
nmake a certain cigarette. This cigarette’is then fed to a cigarette
packi ng machi ne which is set-up with #ackage bl anks for that cigarette to
pl ace the desired nunber of cigarettes in a seal ed package. Since these
machi nes work in tandem the operation of each 20 affects the output

efficlengyeclles { e | ANMSM: SIS AIR: TG f OF € tnbNCralBehd! Quaecnl ~c38N

machi ne ei r supervisor - ‘nee aprd a concerni ng

machi ne QRekalFcd ANCHY OGYGLr USEL L VolN Qs fcH {fd OVEnahe tiiddld ty and
quantity of the pr'oducrgg bg‘%ﬁgrpriodu_cea.. ‘Ighe mé‘t’h%d of thg pres%%!tIJ

i nventiog ide% t hingelieedpapkia | NrEeabERk3, FBARERAINd0 aRdchinand
machi nes 200 and 201 work in tandem Each nachi ne 20 and 200 has sensors

30 and eaperadbinncand]l pEdduc0iaAityeinorérddet. to Asinpraveudhe

di scussed, - these sensors detect nachine operation and downti ne. I n
addi ti onguallidy cand eyaaneityqodfl ithe ppradectr bedmg rpredwceds i offha t hout
renoving test sanples fromthe production Iline. For exanple, in a

ci gar et t aehiddh@fnddie present ABRendiign prsshides thiaidkeedhadd. t he wei ght
of cigarettes being produced. In a cigarette packing machine, video
caneras can b&ntFigurel 3o meghimnest ARGt andh2l Andrvackinaekafes andonf orm
to the expected shapes and that the graphics on the packages are in the

correct [POdatWRKis. 1R §apden. shFREHMACKIRE 2Pt &N 299 - B A, SENSPLSH
:30 and each machine 21 and 201 has sensors  31. As ;;
previously discussed, _these sgnsors_ detect machine )
operation and d&wntime; In addition, they can evaluate
.quality.parameters during productiqn without removing test
samples from the production "1ine,' _ Eqr' example, in a
.cigarette ‘making machine, an-_ABB__wgight1 control gauge
ghecks the_ weight of 'ciggrettesﬂ”being- produced.. In a
cigarette packing machine, videp cameras.caﬁ.be utilised
lto ensure that the qigarette packages conform to  the
expected shapes and that the graphics_qnfthe packagés are
'in the correct locations. _ '_. L , - -/
Figure S shows one sampler/tgstgr 40 connected to
machines 20, 21, 200 and 201. Depénd;ng on the products
bging prpducéd, each 'machine_ 20, 21 200 and 201 may
Ireqﬁire.a unique sampler/fester 40, qrjthe like machines,
| 20/200 and 21/201, may share a sample/tester 40. There
 wil1_als§ be an appropriate number_of manual testers 60
- with the various machiges 20, 21, 2°°;and 201 to perform

the desired tests in any possible sequence.



machi nes 20, 21, 200 and 201. Depending on the products being produced,
each machine 20, 21 200 and 201 may require a uni que sanpler/tester
40, or the like machines, 20/200 d@and 21/201, may share a sanpl e/tester 40.
-There will also be an appropriate nunber2bf manual testers 60 with the
various machi nes 20, 21, 200 and 201 to performthe desired tests in any
possi bl e sequence. 21 A method for inproving- the quality of

sim |l ar products produced by at |east one group of nachinescggeratrn i n

tand®h used in tRe defhed t efRBENUARPEOVARG pridtssAVRLEEY cr iQfed. SIMELRY

moni toring sel ected machine operating parangters for machines 20, 21 200
and 201, coRpQEMCtFy Prog i &Y | P oaﬁ@gﬁbd M R of MAERHNEEs 20

24, 26, 240°RRESIR %é%ﬁ&%‘?%‘iﬁ:%%hiﬁﬁa oncCRRrRPE oA Bk S
21, 200 or. , ively., . ' ] .
Cdonti 11 cat PORSEREoRu IS 4pLBRA o BRI HORLECTTRE, Pe g1 Lot imachine

level  displ Ang " B3RERLLUSEY for machind®@Nbbor g, t pdTBhAE abg1bei ng
used to pro cera}ﬁ'engprgéggtﬁga? 26,°r24énagr 1260 for machi nes 20, 21, 200 or

201, a bar cRARtRadeio as Weledtyqealay Vebhnkbeeae do @hduraisewd byrt he
machi ne operator. to scan bar codes on the nmaterials. In the alternative,

machi ne  opaiadiniifes GRY #nd'P200 Vanhd f YehBaist Bey ofr machiirges (E1 cand e201.
materials by referring to the appropriate hierarchial video display on

their respe@dremdRitbZint3, the0 prod2ét 24, 26, 240 and 260 being

9 produced, the machine operator of machines 20, 21, 200 or
| 201, respectively, or the supervisor enters a product
identification to computer 10 using VDT 12, 13, 120 or

121, or group level display 14, respectiveiy. If
‘monitoring the materials being used to produce-the'prodﬁct
24,~26, 240 or 260 for machines 20, 21, 200 or 201, g'bar

code reader, as was discussed with Figure 1, can be used

by the machine operator to scan bar codes on ‘the
materials. - In the alternative, machine operators can

simply verify that they are using the correct materials by

At referring to the appropriate hierarchial video display on

their respective VDT 12, 13, 120 or 121.

.For automatically obtaining éamples" of the product

‘24, 26, 240 or 260 being produced by respective machines

20, 21, 200 or 201 on a sequential basis, computer 10.is'
_programmed to direct sampler/tester 40 when it is timé'to

obtain a sample and from which machine 20, 21, 200 or 201

-ta obtain that sample. ' For automatically testing quéiify
parameters for the aufomatically.obtained samplés‘of the

product 24, 26, 240 or 260, computer 10 directs
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For automatical ly obtaining sanples of the product 24, 26, 240 or 260 being
produced by respective machi nes 20, 21, 200 or. 201 on a sequential basis,
conputer 10 is programred to direct sanpler/tester 40 when it is tine to
obtain a sanple and from which nachi # 20, 21, 200 or 201 to obtain that
sanple. For automatically testing quality paraneters for the automatically
obt ai ned sanpl es of the product 26, 240 or 260, conputer 10

24,

di / ) h i 1]

when i TRRSTREEERFE A, T et PRE, abHErBB3atl; R sadeiny ?ﬁenf
' a aFQr: tid :

he one Henors PR LR REREeEE: Wabpre) il ey Bulhlol 20C B8 0c2h, The ©

Oper at Ol Oy ERNYAG | ¥nbhiSEomBULLES18  obb&h sreﬁa.ee&gggraéaiagt. 24, 26, 240

or 260 for quality paranetels using nmanual testers , conputer 10 is

programed t opéReRotl 2¢kngf tHBEeBpbPa tbdsors @aRne JtHE drfé! dRtmopbt er a
pre-set tine interval, notifies the nachine operator when to repeat

each sperikecmheRinebORO,eWNROQY bp 20neqinat Dy ibke tdpry afex Bheone of
machi nes 20, 21, 200 or 201 to either automatically or nmanually test a

request espepatory tar armtwllyr tesr odamplesnpbf thedy Bespeetivester 40
or manual- testers 60, respectively, conputer 10 reacts to an operator
request products2dcti 2@, VRE0 I 260, for20quality paremetwmis sesingnput er
10 which test is desired. | f sanpler/tester 40 is to be used, conputer 10
is progrggnggltgegtegsiﬁpsecompqter 10 is programmed to keep track
of when the last sample was tested and, after a pre-set_ Q)

time interval, notifies the machine operator when to
.repeat each specific test.

- For responding to a request by the operétqr of one of
‘machines 20, 21, 200 or 201 to either automatically or
_manually test a requested quality parameter_for a product

sample ﬁ_sing. sampler/tester 40 or manual testers 60,
_reépective:_l.y, computer 10 reacts to -an ~operator regquest

from respective VDT 12, 13, 120 or_,iél .which advises
computer 10 which test is desired.  If:samp1er/tester.40

is to ‘be used, computer 10 1is programmed to prioritise "o
| this test among the sequential tests that sampler/tester

40 is conducting on all of the machines.  When time to

test,_computer 10 will qirect samﬁler]tester'40 to obtain

the requested sample-of product 24, 26, 240 or 260 and
.éondQct_the requested quality test. If manual testers 60

are to be used, computer 10 is programmed to receive the

tést_;esults from the appropriate manual tester 60 for the

test requested. A supervisor, using group level display

14, can also request a quality test using the appropriate



this test anmong the sequential tests that sanpler/tester 40 is conducting
on all of the machines. When tinme to test, conputer 10 wll direct
sanpler/tester 40 to obtain the refjuested sanple of product 24, 26, 240 or
260 and conduct the requested quality tesis3 [If nmanual testers 60 are to be
used, conputer 10 is progranmed to receive the test results fromthe
appropriate manual tester 60 for the test requested. A supervisor, using
groupﬁ}evel di spl ay 14, can-al so request a quality test u5|ng t he
appropriate SamnBBséhpstertesoerfou) any ofiy thé wnhchineshi that tithe
the supervisor is nonitoring. For conparing the actual test neasurenents of
the quality PAPE¥ELEPE isrmepdferinge automatical |y obtained sanples or the

manual |y tested sanPIes agal pst expected val ues, for conp utlng statistical
averages and st anB9¥d ?@Bé%?*%s the cacknal; ohigst (measunements; f Fhe for

:éZl 5“;? om FLLT L A e ene L £l SRR, 5pF Ak oA d%iived&%%éhe
t2 gitzng' giztﬁgﬂﬁ?f%%uc o tby dggst “C't%%ﬁ&@z%ﬁmgi? g8t BBt e
1
&l ngﬁg  BeRANY Cheaukiibair a0BLELSST Yha'! %es%%aé&e

expect ed values ven a priori

parameters. dev1atIQﬂE ﬂ&géad'whg%raaie@g Cleesear IRHEES s

10 is programred to resequence t in mhlc sanpl er%tester 40
obtains and &83&6188FRGES MrDvLEINéS Fhaldky 24Parlfleters which are

r

U derived from the 'data. fromﬁ'more than one test, the
appropriate computer'proérams are loaded.into computer 10.
For resequencing the'eutematic sampling and testing
of the products 24, 26, 240 and 260 from .respective
machines 20, 2i, 200 and 201 when the measured quallty
parameters fail to meet the expected values, computer 10
is given a prioritised 1list -of parameters.  Then,
depending on which parameters fail, computer 10 is
programmed to resequence the order in which sampler/tesﬁer
40 obtains and tests samples of products 24, 26, 240 and
260 from machines 20, 21, 200 and 201, respeétiveiy. |
Computer 10 uses its time clock fof recording for
~each of the machines 20, 21, 200 and 201 the time periods
“and downtime reasons or alarm conditions when éhe machine
‘operating parameters fail to meet expected valﬁes, wﬁen
there is a production malfunction causing the machine to
cease production, or when the actual or derivative teet
measurements of the quality parameters fail to meet

expected values.



260 from machi nes 20, 21, 200 and 201, respectively. Conputer 10 uses its
time clock for recording for each of the nmachines 20, 21, 200 and 201 the
time periods and downtine reasons or alarm conditions when the nachine
operating paraneters fail to neet ex¥ected val ues, when there is a
-production mal function causing the nachine to cease production, or when
t he actual or derivative test neasurenents of the quality paraneters f ald

t t Cb 0 f el -
ggnrenragt [ ﬁgpe&g‘gﬂ“\e@ggﬁf‘é’| ggggggamea di sr? ayse're?'% q% de OEieS| red
I nf or ”ahhgi}a&?:tﬁ%g opgkat g Ofvla@%h a&gpgagéf 2Qg- 2% e%&bout % 2 macm ne

addition to provi the operator orfrat

' CO”DUte&n%@rﬁb%&dﬂ“%ﬂC%ﬁehbﬁbWhEBﬁfﬁf”éaéhoﬁa%hﬁﬂééfﬁb”aﬁﬂ'n%dﬁ“Ch is
working in tandemwith his machine. - Therefore, the operatofs  of

machi neand202080d  2h wdditioee tonfgrowiding alineit ogetdtdmchiivgs, as

w || the operators of machines 200 and 201. By displaying a nmaster video

di spl ay inGorivatdper adlssutof héacmazhine nechputer2Q.0 241sd0pravdddE, which,
for the respective machine and its tandem machi ne shows or di spl ays:

product hiimf eritdx iionfdmrativn @hohictthe maching weich ispwodtkdad, in sel ect ed
current rmachine operatlng paraneters; the last test results for the
vari ous tRpdemy eWithd himr imashine. quaTh?’?efﬁéFane@éﬁls opeyatoxs afp| erance

condi tions; ,and t he nost g?ortant current ;alarmcondition or downtine
reason, BRChdBES c A9 e andrhebpetitbr S#¢| iREArmation about - both

machines, as will the operators of machlnes 200 and 201.

By displaying a_master video display to the operator
lof each of the machines 20, 21, 200 and_201, which,.for
.1_:1_'1_e respective machine and its tandem machine shows or
_@isﬁlays: product information for the products currently
being produced; seiected current machine operating
parameters; the last.test-results for the various measured
and derivafive guality parameters; out of tolerance
.conditions; and the most important current .alarm condition
or downtime reason, if applicable. The operator will then
.touah_appropriate_points on the master display to retrieve o
additional Qideo displays_ from the hiefarchial .set of
video displays and the oparators of machines 20, 21, 200
and 201 can instantanéously see how ﬁell_their machine and
their.tandem machihes are performing and take immediate
‘steps to correct lany- pfoblems. The additional wvideo
disﬁlays provide more specific _information concerning:
the 'machine operating parameters for each product; the
materlals which should be used for each product; a summary

of past alarm condltlons, a summary of each of the past
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touch appropriate points on the master display to retrieve additional
video displays from the hierarchial set of video displays and the
operators of machines 20, 21, -200‘and 201 can instantaneously see how wel |
-their machine and their tandem machi nes ase perform ng and take i medi ate
. steps to correct any problens. The additional video displays

. provide nore specific information concerning: the machi ne operating
parapeters for each product;. the materials which should be used for each

proditt: a SHAtLY H3TAReLers, keebrdi OroRer Wedimdr FraPhdsal FUmmRrYast
25 lit t test ed, or, derived; .aphi cal of 1he t
Stati sti cal Oh iy Pk StarAEriCab AueFaser BRt. SEARGATA, Aewiat iom) foy

t t d_ por. ¥ ; f_the. t ti ; d,
A 1yp N AR S e R
tol erance C-%ﬁ%%&&”%fh%% ag)g.'ste Ofa%quei%eo YU, CahPe h%x?%%é&@%&' ly
arranged by conputier 10 in a St user triendl’y way tor ease o eratron.

AS an exanplegpl émsi%]ﬁ.{tiﬂr?f’éﬁc%-oﬂovggrigcﬁnﬁﬁﬁlm Gshagetgat in

a cigarette neking machine, e 20, and in'its tandemcigarette
packi ng mackiglerdrde® dBrditiord). Thaset HaditRonal! vided displpdys can

deviation did not neet the expected .value. Ei t her operator of
machi ne 20 e 2WleratitHiadUgh aredreid VBy Vdbmputer 1800dn e mostenusért he
| ocati on where the screen says "vent rate too high". This could call up a

screen whi cifrilendd yalwaw efdr redse e opearstrianmade whil e maki ng
\Ma As an example_, the méste'r display showh on VDT 12 and
13 could show that in a cigarette making machine, 1like
machine 20, and in its tandem cigarette packing machine,
"like machine 200, thét the tip vent rate standard
deviation did not meet the expected value. Either
operator of machine 20 or 200 could touch respect'iv'e Vb’l‘
12 or 13 on the screen at the _location wher_e the screen
says "vent rate too high". This could call up a screen
_which shows all vent rate measurements made while making
this product. The operator couid request additional
‘\.J screens which show graphs' of the test data so that the
operator can see if the vent rate test data has slowly

moved to . an out of tolerénce condition or suddenly gone

out ‘of tolerance. If the operator is 'nbt sure o;f what
actions to take to correct the probiem, thé operatof can

go to an employee solution p:r_:ocedures (ESP) display, which-

will give the operator a pfioritised list of actions the
operator can perform “to "corr'ect the out of tolerance
condition. - The en.lp'loyee operator can access this ESP

display from the master video display, the historical test
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this product.. The operator could request additional screens which
show graphs of the test data so that the operator can see if the vent rate
test data has slowy noved to an out of tolerance condition or suddenly
gone out of tolerance. I f the operatbr is not sure of what actions to
take to correct the problem the operator can go to an enpl oyee sol ution
procedures (ESP) display, which will give the operator a prioritised |ist

f ti +Lh f + COY 1t | -
Cona 11 oGRe"SAIBBIRA  SH0T Y [ WAL SRl ebly QL Ohiphg! Pece,

condi ti on. access. P display fromthe

mast er vbggga%?gly@&h FOfuPhSkR IR hSter viAdA'disgiap f¥om @y Lhe

gr aphi cal I Sp . .Al'so,- the operator can ' réturn he master video

di spl ay borerdlya9bplBgsdizdieySihowhe | Riéh&r8hP( ar Chher _Qif&?l-a@@m ays
are simlarly configured by conputer 10. - For - exanple, fromthe naster
vi deo di aplkaysihitaibghigthfrAiDr bgoudkohpaterstita di sphny esampleayul d

show the reasons and tines for all machine downtinme during the current
shi ft infootherthe mastef videe ddsplaypedtiengnachinecopeybtors. coulthe
operator could then call up displays for previous shifts for the sane
machi ne regvest fatddspiag whdishe Woukd eshevuithengrersony andsdimes,i ous
shifts. Using _group | evel display 14,,6 a supervisor can_access all_of the
hi er ar chit&K ﬁﬁe@%ﬂ@m%}?"f&ﬁi% Id‘bﬁ'i’é%-etﬁ_ﬁnﬂ-_Eﬁ?ﬁﬂEhFHé§tt A arders
SUpervi S0 B8eanl ey FHBFE, YAES SISO s Ractide \Puehishe! oy e |
operator could then call up dilsp'l,ays' fm;' previous shifts Q
foi' the séme machine to seé if the sé.me_ problemns were
6ccu_rring during thése previous shifts.
Using group level display_14, a supervisor can access
_'all. of thé hierarchial video daisplays for all of the
tandem ma?:hines that he is supervising. . Also, computer 10
generates additional video displa_-js-__.for the supervisor.
As an example, the supervisor's master video display can
show for the tandem machines_ :the_ pr_o_d_uct they are
producin_g, their current oper-_'ationai status, and the_
estimated output they will produce at shift's end based on -/
their past performance and current efficiency. Further
supervisor displays are available which show a comparison
for each quali_ty and quantify parameter of the product
being _ produced .by the 1like maéhine_s. - For exanple, for
each cigarette _making machine being supervised, the per
cent of product rejeétion for such reasons as

circumference out of tolerance, weight too heavy, weight

too light, pressure drop out of tolerance, loose ends, and



show for the tandem machi nes the product they are producing, their current
operational status; and the estimted output they will produce at shift's
end based on their past performanée and current efficiency. Furt her
-supervisor displays are avail abl e which aphow a conparison for each quality
and quantity parameter of the product being produced by the Iike machines.
For exanple, for each cigarette naking machi ne bei ng supervised, the per
cent. - of pr oduct rej ecti.on for such reasons as circunference
out 6f tol emissdngiei fhltens hdsvy, dimplavedoo | i gfer peashur eciigapette of
tol erance, |oose ends, and 27 mssing  filters 1is _displayed. For
each ci gar backagdna@ashinghithe H#ﬁk?ﬁ&migwﬁﬁtﬁasﬁed%§PgF¥ﬁ§ayed. As in
t he di scussion of Fh&gres 1 ?nd conmput er, 10 can_be arogranned t o npnitor

27 '3
the performance &8 ridhytRe SigFusgigbfadiigitees thi 8nlperaFUPHRN o18e

the same for ta3%§n1nachines ag was discussed for the Like machines of
Figure 2. TRaT ReRForamped kg Jondbak e i REFFORMABPRON 1BA S,
cl ear ness der st andi and ry¥~J4 g1 {.at Lens t e
under st ood g%ertleé\‘q}%?ﬂ' mgg]‘iggffm I\/ghB(% ,eﬁ%ﬁ?f or‘yo?%%]r %\%i Iﬁtgl% t%iefe qﬁgPi ty
of product§andem machines as was discussed for the like machines of
Figure 2.

The foregoing detailed description is given primarily
for clearness of understanding 'and no unnecessary

"limitations are to be understood therefrom.



produced in a cigarette manufacturing. process, which conprises the steps

of : a. nmonitoring by a conputer of sel ect ed-operatingparareters for at

| east one machi ne; b. tracki ng by said cenpu bei ng
produced by said at |east -one nmachi ne2g8 c. obm.mi EL FI!ﬁf t he
product being produced by said at | east one na _ by said

conputer; d. testing quality paraneters of the product; e. conpari ng,
by said conputer the actual test neasurenents of the quality oot
par anet ers agai nst. expected val ues CUBEM& der 't 0 determi ne whether or not
the quality parameter is in an out of tolerance condition; f. tracki ng by

said conputer for said at |east one nachine the-tinme period and downti ne
reason ﬁgen sﬁid ag | eas one.nach%pe | S iqueraiiye- a. .ggnﬁra&png by
sai d conptter®a RF P& chi-8F set™B5PWieo d spl%% J(‘-('Jypr%gi dB* PG Rati on to
t he operat or L.dsat: | east . one npchi Jg%% Lsvideq  disbl ayss 4,.ncl ude
an histori caﬁéoggﬁzgddﬁgpgyélgﬁg,eeﬁg h%&usfp a&q ﬁégd?korr‘gésfée)'r a¥l\§|lgiéo _
display to &gﬂ?gggégpeﬁeogtéﬁgdogg'Ieast one machi ne, which di spl ay

or

conpri ses nmeans Initrating re- sequencing of product testing when
qual ity par ang{ er smbili tokrengedly t 8¢ MR B8l Rected operating
| parameters for at least one machine;

b. tracking by said computer of a product being
produced by said at least one machine; : : ;;

c. obtaining samples of the product being produced
by said at least one machine as directed by said
computer;

d. testing quality parameters of the product;

.e. comparing by said computer the actual test
measurements of the quality parameters against
expected values, in order to determine whether
or not the quality parameter is in an out of
tolerance condition;

£. tracking by said computer for said at least one
machine the time period and downtime reason when
said at least one machihe is inoperative;

g. generating by‘said computer a hierarchial set of
video disﬁlays to provide information to the
operator of said at least one machine, which
video . displays include. an historical data
display; and, . _

h. displaying a master video display to the

operator of said at least one machine, which
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and/ or suggest ed enpl oyee sol ution procedures to correct problens or out of

obtai ni ng sarmpl es of the product bei ng produced by said oHINHWIITIREMIIN

machi ne as directed by said conputer anctesting quality *pataretdrss of
the product are automatically directed by said conmputer. 3. The net hod
of daim1l, further conprising the step of notifying the operator of said
at |gast one machine by said conputer when it is time for the operator to
manual |y test sanpl esdb$play pcomprisies queansy foransinitiating Tre-

met hod of Claim1l, further conprising the step of responding to a request
by the operator of saFeduencingt ofe rexoduett otestdngonithen taqupddtya
requested quality parameter for a_product sanple. 5. The nethod of C aim
1, wherein the step JPAEMRPReYRg £911ai BOcoRpREer thRe a¥Pagtedesvalues
measurenents of the q%?élté garane ers a |nst expect ed values I ncl udes

c&pd/oxg,

conﬁuéin?'CIStatistl A pages™e aﬁ@ HeR roreduges tone
[ 1
qual ?tyopar aeters wirShEart REPPIERS; ?’gn?%te Berboitrelicd RAdHe ate;tvg

30 7. ”ethﬂqe%?&aa%% CEH&{nh‘ir il diH thd Ft%ﬂﬁpoffoﬂﬁ leu‘i%

by sa!d conputer vari ous na erlals el ng use pr oduce oduct
for said at |easiamples of the product being produced by said at

least one machine as directed by said computer and

L testing quality parameters of the product are
automatically directed by said computer.

3. The nmethod of Claim 1, further comprising the step of
notifying the operator of said at least one machine
by said computer when it is fime for the operator to
manually test samples of the product for quality
parameters.

4. The method of Claim 1, further comprising the step of
responding to a request by the operator of said at
least one machine to said. computer to test a
requested quality parameter for a product samplé.

5. The method of Claim 1, wherein the step of comparing
by said computer the actual test measurements of the

"quality parameters against expected values ‘includes
computing statistical averages and standard
deviations. _

6. The method of Claim 1, further comprising the step of
calculating derivative quality parameters which are

‘derived from data from a plurality of tests.



one machi ne. 8. The method of Claim 7, whérein the step of nonitoring by
sai d conputer of various materials being used 1' mjugroduct for
said at |east one machine includes the use o‘l“lﬁm ﬁﬁml : The
nmet hod of Claim1, further conprisingsghe stepcofttracking for said at '

| east one machine the tinme period and al arm condition mhen t he machi ne
operating paraneters fail to neet expected val ues. 10. The nethod of Chaim
1, further conprising the step of tracking for said at |east one nmachisie
the ti me7peri 8¢ mgthed dfer@lain 14 fywrihker tconpriaingntheostepusfng the

machi ne to cease production.. 11. The nethod of Claim 1, further
conpri si ng t h@ONEerdng  byki FFLd oLoURNGex: Ofea¥Rrdf¥snpamterialfe tine

peri od when, .the a t i vati test nmea nt s of t he
ual Lty par anbedmd ruadd | £8 producs. e Brpdlict 57 BT BENIFa @ i m
1, wherein the ste 3ﬁ1d|splay|ng a master video display to the operator of
sald at | east 8’ % i ncl udes: a. showi ng product |nfornat|on for

e PRt ST e O S o 000 BOnp Bt e

the various mpasutef apdpdgebkalds vgipbid YmBREFBAE" Being used to
produce the lproduct for said at least one machine
includes the use of a bar code reader.

9. The method of.c1aim-1, further comprising the step of ;J
tracking for said at least one -machine;_the time
period and alarm condition when the machine operating
parameters fail to meet expected'values.

10. The method of Claim 1, further Cqmprising the step of
tracking for said at least one machine the time
periods when there is a production malfunction
causing the machine.to cease prodﬁétion.x

11. The method of Claim 1, further comprising the step of
tracking for said at least one machine the time
period . .when  the actual or . derivative  test
measurements of the quality parameters fail to meet
expected values.

12. The method of Claim 1, wherein the step of dispiaying
a master video display to the operator of said at
least one machine includes:

a. _showingl_product informatipn for the product
currently being produced;.
b. showing selected current . machine operating

parameters;



d. hi ghl i ghting out of tolerance conditions; e. - shown e
| nportant current al arm conditi on or downtinme reason, “ m;‘m “|

di splaying a historical graph of the test data for the qu
for the nost inportant current alarmcondition, if applicable and, g.
allowing the operator to: touch apprabriate points on the naster

display to retrieve additional video displays fromthe hierarchial set of

videg displays which will provide nore specific information. 13. The

et hod of Oaim 12, WieH&ihd NenBor fasPetiddtc +BERIER! i sy Ol H@QH?B&

all owi ng the operator to touch appropriate points on the master displa
retrieve  additional meadwiesa aﬁ’d%@i@atﬁ'éoﬁhaliﬁf Bapaaeeb-al; set of

vi deo di splays included in the step of displaying a naster video display to

the operator of shid aiidisBidhtoheg Rebi o toTetaRSe 8ondithensiachi ne

operating paraneters for each product; b. the materials which shou

be used for eaeh prahoing. the sunosty ofimpastaakar ncuprndnti onalasm

summary of each of the past quallty paraneters tested or derived, 32

a graphical sumary easndition pmstdovsmfaimetrea$oavexﬁgepamdcsbasdard

devi ati on for each of the

£. displaying a hlstorlcal graph of the test data
for the quality parameter for the most important
current alarm bondition, if-applicable{ and,
allowing the operator to tauch aépropriate
points on the master display to retrieve
additional video dispiays from the hierarchial
set of video displays ﬁhich will providé more

'speCific information.

13. The method of Claim 12, wherein the more specific
information obtainable by allowing the operator to
touch appropriate points on the. master display to
retrieve additional video ..displays from the
hierarchial set of video displays included in the
step ' of displaying a master videa display to the
operator of said at least one machine includes:

“a. the machine operating paraﬁeters .for each
product;
b. the .materials which should be used. for each
product; |
c. a summary of past alarm conditions}
- d. a summary of each of'the past quality parameters

' tested or derived;

d

e.

a



past quality paraneters tested or derived; f. a sij past.-
downti ne reasons; and, g. suggest ed errpl oyee m’m gﬁ#ﬂes
to correct problens or out of tolerance conditions. 14. ¢ AL

inproving the quality of product® produced in a cigarette manuffacturing
process, which conprises the steps of: a. nonitoring by a conputer of

sel ected machi ne operating paraneters for at |east two machines; b.

tracki ng by said conputer of a product being produced by each of said af

| east two maehi ned; graphigadneshumary obfai bheg paspl estatishécploduct

bei ng produced by each of said at | east two machines on a sequentlal basi s
as directed by sap¥eragputand ﬁtandﬁ’a@oﬁ&t"ll@éﬂq% tER¥ | ﬁ@caud?ft}'* Bar anet ers
for the automatically obtained sanples of . th r oduct ; conparing by
said conputer tﬂészaSPG&Fth BéFnH‘SEf?E%ﬁ@ﬁ??%oPrt F?@rr}lY%'ty par aneters
agai nst expecgted val ues et.er mi, ne whet her t the quality
par anet er |s% aft 8}}{“"‘8{5 t8?e?’§ﬁc8a5g' gﬂ'lpgﬂ'mef reaslpggéqaéﬁdl ng by said

CompuLer, of 5%, SUhETRENBo" S RhbTAyRRY ESULRROR ! HhcRbate A each o
to meet the eXpeCESQ'r&@'tuﬁ'oblems or out of tolerance conditions.
14. A method for improving the’ quallty of products
. produced in a cigarette manufacturlng process, which
comprises the steps of: : _ '\J

a. monitoring by a computer of sel_ected' machine
operating parameters for at le’ast.two_ machines;

b. tracking by said computer of a product being
.pr;oduced by each of said at-. 1eas£ two,_ machines;

c. automatically obtaining samplee of the product
'being produced by each of said at least two
machines on a sequential basis as directed by
said computer; |

“d. automatically testing quality 'ipara_meters_ for the
automatically obtained sempleelof the product;

e. cemparing by. said compute'_r_' ' the actual test
measurements of the quality parameters against
expected values, in order to det._er‘mine whether
or not the quality parameter ie in an out of
tolerence condition;

f. reseque_nci_ng by said computer of the automatic
sampling and testing of the products frem each

of said at least two machines when the measured



g. tracking by said conputer for said at |east two machines the tine
period and downtime reason when each of said at |east t wo. 'ﬂﬂlj

i noperative; h. generating by said conputer a hierarchi lem”mmln/ HII' f
displays to prOV|de information to the operator of each of "safd ‘at ™ edst*
two machi nes; and,. di splaying a 3ter video display to the

oper at or of each of said at |l east two nmachines, which display conprises
suggested enpl oyee sol ution.procedures to correct problens or out of

t ol efdnce condi ti ons e, d 14 f r MPLJ, he
step of notifying thec%§a lgf-gp p eag%e(y , s’f’%l ébI eié{é%p' \ABﬁ%rac?nﬁ gﬁ

sai d conputer when it 4&1&éé&3for the operator to nanually test sanpl es of
the product. for quality pardheters 16. The nethod”of O aim 14, wherein

the step of compgying dpadidiny HL8q Compitietd! £desia IRARY SEIHES ot he
qual ity paraneters agai nst expe ed val ues i ncludes conputing = statistical

averages and = stand@ichidfe atdhenstiké pheisat haaof askmtimd4, réagbher
i ncluding the step of calculating derivative quality paranmeters which are

derived fromthe datawhern @aghur ofi t gadfl t ast sleast18two Theackihed ois
~Claim14, further including the step of responding to a request by the
operat or of any of inoperative;
h. generating by said computer a hierarchiai set of
video displays to provide information to the
w operator of each of said at 1eést two machines;
and, | ”
i; displaying a maétér video - diéplay to the
'operator of each of said at léast two maéhines,
which display comprises suggested employee
'solutf_lon proéédures to correct problemé_ 6r out
of tolerance conditions.
15.° The method of Claim 14, further comprising the step
of notifying the opérator of each of said at least
two machines by said computer when it.is_time fof the
operator to manually test samples of'the product for
guality parémeters. | |
16. The method of Claim 14, wherein the step'of comparing
by said computer the actual test measurements of the
'quality"pérametéfs against éxpected. Valueé includes
computing statistical averagés éhd standard
deviations. | | _ :. |
17. The method of Claim 14, further including the step of
célculating derivati#é_qﬁality parameters.which are

derived from the data from a plufality of tests.



said at |east two machines to said conputer to test—e—requested quality
paraneter for a product- sanple. 19. The nethod of

conprising the step of nonitoring by said corrpute @l mm“:mmu al s

bei ng used to produce the product fomgeach of sa| two machi nes.

20. The method of Claim 19, wherein the step of nonitoring by said
conmputer of- various naterials being used to produce the product for each
of said at |east two machines includes the use of a bar code reader. 24«
The net Aéd ofTh@ aietticd ¢fir Chaimcddpr fuktherhdncladisl thheclstrp fof each of
said at |least two nachines the tinme period and al arm condition when the
machi ne operéétqﬁiz?r}sbkl‘wreﬁérsafa'lelquﬁétrre}a’ é’ehﬁac?éﬁrﬁﬁPHeSOf 2any TRE net hod

of Claim 14, further ngrlsmg t he, step, of ckin for each of said at
least two ma@Ribat hlse ¥ nkwopearBimegntR sPl’rgf 9 SRRt dn

| f t t duct i t hod of
Crai m 14, 1 urait “%&sﬂa%ff&a&@%@%? ?&ﬁﬁfﬂﬁ&?‘a&eﬁeﬂp B-said at I east
t h t
moasur et s T (Rethedl o it Hhetdrs il sOREIEbT e ¥irtee. oo

24.  The metpoc ?%togla@h by} “sa i 4Nk te&heo;snrsg oafs Ghselpyhig a

mast er vi deo ¢ “operato eac sard |'east two machines -
i ncl udes: being used to produce the product for ea;ch of said at
least two machines. _
20. The method of Claim 19, wherein the step of W

monitoring. by said computer of various materials
being used to produce the product _.foz_é' each of said at
least twé machines inciudes the ﬁse_ of a bar code
reader. _ _
21. The method of Ciaim 14, furth_er. comprising the step
of tracking fér each of sa_id_ at leést two machines
- the time period and alarm condition when the machine
ope'ratin't:;' .parémeters fail to meet ex_pected'.va_lue‘_s.
22. The method 'of_- Claim 14,. further comprising the step
. of tracking for .each of said at least two machines
the time. period when there is a .  production
malfunction causing the machine to cease production.
23. The_ method 6f Claim 14, further comprising the step
of tracki'ng for .e.ac_h of said at least two ﬁtachines
thé time . periéd when the actual ~or derivative test
measurements of the Quality parameters fai]_-. to neet

expected values.



.,.-/

a. showi ng product information for the product I “ﬁ g\“\ '

. produced; b. showi ng selected current nachine op%‘ﬁ“ﬂ%\ ers;

cC. _shovm ng the last test results for the various nea ed and "derivative
“quality paraneters; d. hi'ghl i ghting ouss of tol erance conditions; e.

show ng _ t he nost I nportant current alarmcondition or downtine
reason, if applicable; f. di splaying a historical graph of the test data
f or ;Jle qual ity paraneter for the nost inportant current alarmcondition,

i f appli cabié: afae gmethgd owphg CIRdM opkt at oFergin o e afbeBprich e
points on the master_display to retrieye additiqnal ,video displays fr t he
hi erarchi al set +59#a¥agai ?m%&%"-%nfhgﬁ?l %H?P Yod- o esBB%F# r 'ot"

i nformation. 25. _The t hod of Cl ai 4 ered pecific

i nf oLmat i on obéa?ﬂ?gl 8¥‘E§a&al B\ g& 'e%'(y e&%‘%’r“{goé P@‘uécw%%%r opriate points
on the master digplay et ri di '%p](!ga-'de - disRl a m

t he hierarchi al éét th\%f'é’g'g‘ d%\é%délﬁcdi n%?fu) e Fﬁg?he?gfephgfg di)bs%pﬂdzg/ciﬁﬁg a

master video display Egrﬁrgﬁt(i&eﬁo@i% ?;ro%'ifébd); said at |east two nmachines
machi n operati

i ncl udes: a. the ng paranmeters for each product b.
the materials whi,ch shguidnge Uséllected €&GPrent machine operating

parameters;

c. showing the last test results for the various
measured and derivative quality parameters;

d. highlighting out of tolerance conditions;

e. showing the most important -~ current alarm
condition or downtime reason, if applicable;

f. - displaying a historical graph of the test data
for the quality parameter for the most important
éurrent alarm coﬁdition, if applicable;"a'nd,

g. allowing the operator to touéh appropriate
points. on the master display to retrieve
‘additional video displays from the hierarchial

k/' - set of video displays which will provide more

specific information.

25. The method of Claim 24, wherein the more specific
information obtaina)éale by allowing the operétor to
touch appropriate points‘ on the master display' to
retrieve additional +video displays from the
hierarchial set of video displays included in the
step of displaying a master video display to the
operator of each of said at least two machines

.includes:



product; c. a summary of past alarmconditions; d. a suhnary of each of
the past quality paraneters tested or derived; e. i umary

of the past statistical average and standard del\lllmlllmnmmmnmrof t he
past quality parameters tested or dedfved; f. a sumfary of the past

downti nme reasons; and, g.. suggested enpl oyee sol ution pr ocedur es
to correct problens or out of tolerance conditions. 26. The nmethod of Claim

14, further conpriging the step of displaying a _master video display towa
super vi sor of®sai otskéﬁ | é‘éﬁﬁ'ﬂﬁ) 'nﬁeﬂ’r'?‘ngﬁ?g s%laffar‘ﬂét vi 885 di Sy
show ng the operat“&gg{clgatus of each of said at- | east two nmachi nes, the
product . each of s PRCYLast two machines is produci ng, and the estimated
production ofpeachpl SRkl Lashiohd ERGRAIACSbe2/usdd® FEENULG Cai m
26, further conprising the step o al'l omng the supervisor to retrieve
addi tional video 'fg&@yé;fr0n1the.hierarchiah;set of video displays for
each of 'said at |east two:nmachines which will provide nore specific
information. &8. JheumBaPPlor Opast ddlardScondbei®hd; in the step of
responding to a request o sal'd conputer by the operator of any of at
| east two nmaiy nesa t®uikatyaof ecaCHUEE! eHeqpalsitt yudridye prrdmeterpr oduct
sanpl e, the request may be either to manually or automatically test.
tested or derived;

e. a graphicalf summary of the past statistical

‘average and  standard deviation for each of the

past-quélity'parameters'tested_or derived; | ~
£f. a_summaty df the past downtime reaéons; and,
g; éuggested _ employee  solution proéedures to
| correct.prOblems or out of tolerance-conditions.
_26‘. The method'of'61aim 14, further comprising the step
| of displaying a master video display to a supervisor
of said at. least two machines, said master video
display showing the operational status of each of
said at least two machines, the product each of said
at least two machines is producing, and the estimated v

production of each of said at least two machines.

27. The method of Claim 26, further comprising the step

| @f allowing the supervisor to rétrieVe..additional
video displays from the hierarchial set of .video
displays for eaéh.of said at least two machines which
will provide more specific information.

28,. The method of Claim 18, wherein in the step of
responding to a request of said computer by the

operator of any of at least two machines to test a



29. A nethod for inmproving the quality of uce

- cigarette manufacturing process by nechines oper Wmch
conprises the steps of: a. _ nmonitoring by a conputngllm“m ﬁmmuchl ne
operating parameters for at | east one setzyof tande nes;n b.s  *tracking
by said conputer- of products being produced by .sai d. at Ieast one set
of tandem machi nes; C. automatically obtaining sanples of the products
bei ng produced by said at |east one set of tandem machines on a sequenti al
basi s-as direct edréuestied cguality; pdrametetromir calpryodwst | sgngla) i tie
paranmeters of the product; e. conparing by said conputer the actual
test neasurenent sreduesic pay ibe pEdrtheat ekte ammll;expm:tadtomatlésallyn
order to determ ne whether or not the quality paranmeter is in an out of
tol erance-condi titestsf. - resequencing by said corrput er of the automatic
sanpling and testing of the products fromsaid at' |east one set of tandem
machi nes whé@P+ hd nethedasteEd ABRFPMINGar &he ergnakiky tef npreducks

expect ed val ues; g. trackj n b sai d conput er sa at | east one
P - p%'o duced - 92y ciagaretgg manui?acturgng process by

" machines operating in tandem, which comprises the
steps of: o
"~ a. monitoring by a computer of selected machine
W, : ~ operating parameters for at le_ast one set of
tandem machines; |

b. trackir-ng by said computer of products being
produced by said at least one set of tandem
machines;

c. automa_ltic*.ally obtaining samples of the prodticts
being produced by said at 1least one set of
tandem machines on a sequential basis as
directed by said computer; |

- d. automatically testing gquality parameters of the
product;

e. comparing by said computer the actual test
measurements of the quality parameters 'agairist
expected values, in order to detei:mine 'whethe_r
or not the quality .parameter is in an out of
- tdlerance- “condition;

f. resequencing by said computer of the automatic
sampling and testing of the products from said

“at’ least one set of tandem machines when the



set of tandem machines the tine period WMW said”

at least one set of tandem machi nes i's inoperat | M\L“‘R \i ng by
said conputer a hierarchial set of video displ ay*\‘ﬁ“\ e NkOr mation to

the operators of said at 1east one seggof tandem nachinks; and,
displaying a nmaster video display to each nmachine operator of said at
| east one set of tandem machines, said display " showing the
operational status, the product being produced, and the estinated
production of thaoecasmriednequpdi&yor paramaterse faibd té haneetot htre
machi ne operating in tandem wth it, said display further conprising
suggest ed. enpl oyee explegtiedn vialaesdures. to correct problens or out of
tol erance conditions. 30. The nethod of Claim29, further conprising the
step of notif@icng EXAFKIRGHhiNE THEN acompBtersfior faidaat dsasterons t andem
machi nes by said conputer when it is tine for. the gperator to manually test
’ hioes s they

sanpl es of the pro Pér &BRAREYy BAF Hhe mPerd®dor a%ki m 29,

further conprising_the step of responding to.a request by the operator of
one machi ne of sai §o¥RE str%?1%°%ef"?’8f’ {3 matachfRs "°n6395?€ °2f§ai d

conputer to test ta%deqne%%%%&%%s q.léaliir}&bel}%rtai@et.er for a product sanple.

h. generating by said computér' a hierarch:ial- set of
video displays to provide information to the
operators of_ ~said at leést -one set of tandem o
machines; and,

i. displaying. a master video display to each
machine operatbr of said . at least one set of
tandem machines, Said_ d_ispl.ay showing the
operational status, the product being produced,
and the estimated. produétioh of the machine
operator's machine énd---' -thé -other machine
operating in tandem with it,. said display
further comprising suggested employee solution -
procedures to correct problems .or out of
tolerance conditions.

3.0. __ The me__t_hod of Claim 29, further comprising the step

of notifying each machine operator of said at least

one set of tandem machineé by said computer when it

is time for the operator to manually test samples of

| thé product for quality paramete_rs.
31. The method of Claim 29, further comprising the step

_of res__ponding_ to a redquest by the _operatof of one

machine of said at least one set of tandem machines



32. The method of C aim?29, wherein the step of conparing—by—satd—coenputer

. the actual test neasurenents of the quality paraneter i

val ues includes conputing . statistical averages gmﬂﬂ " !’E?E‘jnmr
deviations. 33. The nethod of Caim?29, further including _

cal cul ating derivative quality paranmeters”which are derived fromthe data

froma plurality of tests. 34. The nmethod of Caim29, further conprising

the step of displaying a master video display to a supervisor of said at

| east™one set of a@ndegaaacfzéda@%aaiﬂ-dtgast&rsﬁﬂ dgo depledt ggﬁgﬂg%

each machine in said at |east Oone set of tandem machi nes an

nmachi nes oper at igirandter 36keNa podidct S¥shsTe. the_operational status of
said at | east one set of tandem nachi nes, the product of each nachi ne of

said at | eask.onametmefhé@ndenciathi 095 whepeddudhry sty dheconparvhgd
production of said at | east one set of tandem machines. 35.. The nethod of
Clai m 34, furthehbyosgpidscopgpuberstthe cctaldbwtegtt heasupements dfH the
retrieve additional video displays fromthe hierarchial set of video

di spl ays for sai @uslitinsparametersofagainetn mxpgsated wwadhes | inpledede
more specific information. 36. The nethod of Caim31, wherein in the step
of respondi ng toGempufiing by statisfdcalor ofverages nachAhfle ofstandand

| east one set -of tandem machines to. said conputer to test a requested
quality deviations.

33. The method of ‘Claim 29, further including the step of

o, calculating derivative quality parameters which are
derived from the data from a plurality of tests.

34. The method of Claim 29, further comprising the step
of displaying a master video display to a supervisor
of said at least one set of tandem machines, said
master video display showi'ng for each lmachine in said
at least one set of tandem machines and for the
machines - operating' in tandem as a 5ystem, the
operational status of said at least one set of tandem
machines, the product of each machine of said at
_least one set of tandem machines J;.'s producing, and
the estimated production of said at 1eas£ one set of
tandem machines.

35. The method of claim 34, further domprising tﬁé step
of‘ allowing the supervisor t.o retrieve additional
" video displays from the hierarchial set of video
displays for said at least 6ne set of- tandem machines
" which will provide more specific informatién. | |

36. The method of Claim 31, wherein in ‘the .stép of

respo'ndingl to a r:eque's't 'by t'he' operatbr of one



parameter for a product sanple, the request may be—-ei—t»—hﬁb—fo"rrern‘ﬁa‘ﬂy-or

automatically test. 37. The nethod of Caim?29, furt WSdang t he
step of nonitoring by said conputer of various rmﬂ m“ﬁﬂﬂg“ygd to
produce the products produced by sai dgonachi nes op ndem 38. The

method of Caim 37, wherein the step of nonitoring by said conputer
of variogus materials being used to produce the products produced by said
machi nes operating in tandemincludes the use of at |east one bar codesd
reader. 39. ™ghinehef sRig atn 2eastuanersebnpfi Siangamenachpnes
tracking for said at |east one set of tandem nmachines the tinme period and
al arm condi t it%h wAgAkdt hEMRMSE ober atheff pa? ardIIeStRa safBadity¥east one

set of tandem machines fail to_neet expect eg val yes. 40. _The nethod of
Gaim 29, fuRHANEEST: FOFnc { EOSHEE GFARPLRK; iiet oFeTUPEt a@atkab® one set

causi ng. sai d SrrgastS MATaFEy oF FRERPREERRILE BeBEease production. 41,
The et hopl Ofmd apkRgs fdf LBFLLFOURT SiALe SbAR-OLihEAGIddstgp sai d at

| east one set em machrnes t ti'me perio hen rements

of the qualitye pﬁaﬁlﬁ%ﬂagf %glsggﬂaafcdn&ﬁﬁeexonsfS%ﬁfo@rﬂgg%ﬁah nes fail

to neet expected val ues. . The nmethod of Cam: , erein
the step ofpeing used to produce the products produced by said

machiné_s‘ operating in tandem. i

38. The method _o'f. Claim 37, whereir_l' the step of \J
'mOnitéring by said computer- of various materials
being used to produce the products produced by said
machines operating in tandem includes the use of at
léast one bar éode reader. | |

39. The method of Claim 29, further comprising the step
.of tracking for said at least one set of tandem
inachiries the {:ime period and alarm condition when the
machine opera_ting parameters f'or' said at least one
set of tandem machines fail to meet expected ﬁra‘lues.

40. The method of Claim 29, further comprising the step

| of tracking for said at least one set of tandem
machines the time period when there is a production
malfunction causing said at least one set of tandem
machines to cease production. _

41 'i'he method of Claim 29, furﬁh_'er comprising the step
of tracking for said at 1least one sét of tandem
lﬁachines the time pe:_:iod when the test measurements
of the gquality paéameters for said. at least one set

of tandem machines fail to meet expected values.



di splaying a- naster video display to each machi ne operateor—of——said at

| east one set of tandem machi nes, said display show n
status, the product being produced, and the estinated a ‘ﬁmaﬁ](ﬂm“mg

“machine operator's machine and the. other machine o

with it further includes: a. hi ghl i ght‘flng out of tolerance conditions;
showi ng the nost I mport ant current alarmcondition or downtine
reas%n i f applicable; and c. al | ow ng each machi ne operator of said at
| east~"one sgj, OfTﬁé”dgﬁtﬁ%@ I Ngg ch ro poi ter
display to retrieve additional Vi deog?ﬂﬂlsplz?)s f?fc}%nﬁtgﬁrel hlecge;r c%téﬁ sg?sof

video displays vbigB1uyhaPedVi dfadtie GAEG! IdidpIaf M6 YacK SnacHife

method of Caim 2 whérein 1n the step of displaying a nmaster video

di splay to each opebaBeroper ahdd @t Jaabtttoneasét 0pe €8hash haedeMes,
machi nes, said display show ng the operational status, the product being

produced, and thsakdtidabspliapr oshowing othéheopaehtmenanerstaltus machiene
and the other nmachine operating in tandemwith it, said master video
display for profluctnbelinge producedy r andedhs fésstmtgdspcbduh:&ucu'he
operator of each machine will promnently see what 1is displayed for
hi s machi ne whi | @f al thescnaghingat operatopl ayemaﬂbﬂ-nﬁheammthe wortthiearg i n

tandem wi th hi s nachi ne. 44. The method of Claim42, wherein the nore
specific : machine operating in tandem with it further includes:

a. highlighting out of tolerance conditions;
" . b. showing— the .' mést impértant current | alarm
condition or downtime reason, if applicable; and
c. allowing each machine operator of said at least
‘one set of tandem machines to toﬁch "appropriate
points on the master display to retrieve
" additional video displays from the hierarchial
set of video displays which will provide more
- specific information.

43. The method of Claim 29, wherein in the step of
displaying a mastér videb display to each méchine
operator of said at least one set of tandem machinés,
- said display showing the operational status, the
produqt being ptoduded, and the estimated .prodt.zction
of the machine ope.rator's' machiné ahd the other
mach_inel operating in tandem with it, said master
video dispiay’ for each machine is arfanged
differently 'such that the op'era'tor of each méchine
will prominently see what is disp.layecli- for his
machine while also ‘'seeing what is displayed fof the

machine working in tandem with his machine.



i nformati on obtainable by' al l owi ng- each nmachine operator of said at
| east one set of tandem nachines to touch appLepska%e—pUrﬂr§”6ﬁ_the mast er

display to retrieve addi ti onal vi deo di s the
hi erarchi al set of video displays inggudes: li\l \M‘ operating
~paraneters for each product; b. t he naterl uId be used

for each product; c. a sunmary of past alarn1cond|t|ons : a summary
of each of the past quality- parameters tested or derived, e. gr aphikca
sumuary 4%f The neddod seftiGlabwl 42vervherain é&%dupﬁedeﬁpa@iﬁmf or each
of the past quality araneters tested or derived; a_summary, of the

past downt i nelRE@EBaSionndobfainablggedtied . aléﬁﬁ%ﬁ?eeeaQHMLﬁﬁ ine
Mot hod of Ol 4PRFSS, 5%:2%‘%“'1@%%%% %%sf Bef' B v 'hedtaes oo
FTiter pressif® EPBEh ARRRSERIRL Sl n%nfﬁﬁewaa%r FiR Lo B8 et e
L ) S B TRARERSEnag O°UTLES VUL, L g oS
operating parg{Efersnigft 60t ase \_'?f&SSt_&ﬂs{:iQi}?stEﬁcﬂﬁ&&E.C_O”S'.St' ng of 43
a; | the machine operating parameters for each
prcduct{ | _
b. the materiais which should be used for each- W
product; |
€. a summary of past alerm conditrcns;
a. a summary of each of the past cuality parameters
tested or derived;

e, a graphical summary of the pest statistical
average and stancard deviation for each of the
past quality parameters tested or.derived;

£. a summary of the past downtime reasons; and,
g. suggested employee solution procedures to
| correct problems or out of tolerance conditions.
45.r The method of Claim 29, wherein the product guality
_paraﬁeters tested are selected from the group
consisting_ of filter rod circumference, filter
pressure drop,‘ filter wet weight and filter dry
weight, cigarette weight, cigarette _circumference,
ciqarette_ventilation, cigarette pressure drop, and
'package seal pressure.
46._ The method of Claim 29, wherein operatingﬂparameters

tested are selected from the group consisting of



roller speed and rod break for a filter rod nmachi ne, spéed of-preduction

and rod break for a cigarette nmaking machine, and downti I n
speed for a cigarette packing machine. 47. A quali ty”,m'mﬂglmgﬁw}mj
apparatus for wuse in the'cigarette g4ymnufacturing * peocC s\nit®h
provi des feedback to the operator to inprove the quality of the products
bei ng produced, conprising: a. a conputer including storage neans _
contgai:ning a conputer database which has expected val ues of product quality

paramet ers and necohler epeed ianyl podinbreak #iod tol £ikber redgemdhiatesf or,

for a product; b. a plurality of machine sensors coupled to at |east one
manuf act uri ng neéherd, ofcproduckiien| and| ixgd ofonemdéhi fiersens eigamedhe i ng
data representing _  preselected machi ne operating paraneters; c. a

plurality of proBakingydechine \anddewptiuecand aacking speed Sar a
manuf act uri ng machi ne, each of ,said plyrality of product eval uators

' measuring data r8§9§§§ﬁfﬁn§aﬁké§glE@F@&nﬁPOQUCt qual ity paraneters; d.

of product &0al i ofeaid byl et Gra "eaPPAaTHR ot oro%n: hni fpe

computi ng neans_gﬁgggg%tgf: manufacturing pfocess which provides
feedback to the operator to improve the quality of
the products being produced, comprising:

w . a. a computer including storage means containing a
computer database which has expected values of
product quality parameters and machine operating
parameters and tolerance ranges therefor, for a
product;

b. a plurality of machine sensors coupled to at
least one manufacturing machine, each of said
plurality of machine sensors measuring data
representing preselected machine operating
parameters;

c. a plurality of product evaluators which may be
coupled to at least one manufacturing machine,
each of said plurality of product evaluators
measuring data representing preselected product

- guality parameters;

d. means for connecting said plurality of machine
sensors and said plurality of product evaluators
to said computer; '

e. said computer containing computing means capable .

of:



1) obtaining the product. quality paranmeters and machi ne operati hg

paraneters expected val ues.- from sai d conput er datfﬂ T ' I ng when

sanpl es of the products being produced are to be - ﬁnﬁ""% H IEEItO obtain

sai d data representing product qualitg paraneters; *iifF) ¥ecei ving said data

fromsaid plurality of product quality evaluators and fromsaid plurality

of machi ne sensors; iv) analysing said data representing product quality.

parameters and machine operating paranmeters for each of the manufacturisayg

machi nes to deternihe i bbtaidingnuthet upradugtocaualityneparagetarsexpect ed

val ues of said product quality paraneters and nmachi ne operatingqgaraneters,

and f. vi deo di spl ay, Ardngnacihinet aparatsiial pawpreteysncerpedhréh can

di spl ay said anal ysed data to the operator and can al so display.

hi erarchi al video di spl ¥pduesgfropesapdaraPputer dpiPRABe7 wherein said

conput er contains ¢ouputing neans capabl e of _providing_for resequencing of

testing whenever alpdrtfih ﬁFlﬂgalﬁgﬁn ﬁiﬂ&%ﬁﬁ(ﬁqﬁéﬂ geong?ggcg? t he

tol erance range to incrgase the frequency of t i é&or (ga uct

qual ity paraneter, if r ﬁﬂlpge(fr%%{c%ea%%p%roaﬁés ggk z’;1i€-“n’%E 7?e\%§rgei n

sai d conput er to obtain said data representing product
quality parameters;

iii) receiving said data from said plurality of
product quality evaluators and from said .
plurality of machine sensors;

iv) analySihg. said data represénting product
quality parameters and machine operating
parameters for each of the manufacturing
machines to determine if said manufacturing
process is meeting the expected values of
said product quality parameters and machine
operating parameters, and

B video display means connected to said computing

means __which_ can display said analysed data to

the operator and can also display. hierarchial

video displays.

48. The apparatus of Claim 47, wherein said computer
contains computing means capable of providing for

resequencing of testing whenever a particular quality



contai ns conputing nmeans capabl e of suggesting to the_gp_?r_glg_r_ci_s/ai'_d,‘
cigarette manufacturing process a prioritised |ist ofTactions the operator
can performto correct any out of tol erance condition T3 mmnm o
cigarette manufacturing process. .50. The apparat us ofngnmm‘wmn n
sai d conput er database contains expected 4al ues of product quallty * :

paraneters and machi ne operating paraneters for a cigarette manufacturing
machi:ne, a filter rod making machine, and a cigarette packing machi ne. 51.

The apparatus of ' wherel N Sai | ugal i gy of ﬁaeﬁty e s

nmeasure roller spéaelzélgééglr. omlgéakoﬁgrsqggf [ ﬁfa'er@r{%d t_mac | nrgk,’eesg%ég%f to
production and rOfhdy&ge  ¥he? ﬁg@ﬁéﬁﬁg B RdsFRNG NPor 2 ACMBELER AN
packi ng speed. for a cigarette packrng nachine. 52. e apparatus-o alm

47, wherein sai d Qial Pty tyaPAmOELHUCLF reyaipalors measure - rod
ci rcunference, pressure drop, wet weight and dry weight for a filter rod

maki ng  nmachige, Tite gapidratuei @1 , cleiigar evt,e wheewihereadd, eogputiere
ventilation and cigarette pressure drop for a cigarette maki ng machi ne, and
packi ng seal preasstainsfoompatinggaeante capatidiengfireniggesting48o58%heThe
apparatus. of Claim47, wherein said conputing neans notifies the operator
of an out -of toleperatoxond t sahdbycigarettay nenufdcturing o piagsssy Aeans
and/ or by an audi bl e al arm signal . . _
prioritised list of actions the operator can perform
to correct any out of tolerance condition existing in
\_/ - the cigarette manufacturing process.

50. The apparatus of Claim 47, wherein said computer
‘'database contains expected values of product quality
parameters and machine operating parameters for a
cigarette mahufacturing machine, a filter rod making
machine, and a cigarette packing machine.

51. The apparatus of Claim 47, wherein said plurality of
machine sensors measure roller .s_peed and rod break
for a filter rod machine, speed of production and rod
break for a cigarette ' making maéhine, and downtime
and packing speed for a cigarette packi.ng machine.

52. The apparatus of Claim 47, wherein said pluraiity of
product i evaluators measure rod cifcumferenc_e,
pressﬁre drop, wet'weight and dry weight for a'.filter
rod makirig lmachine', cigarette weight,. éigarette
circumference, cigarétte ventilation and ci;;arette
pressure _drop for a cigérette making lﬁachine, and

packing seal pressure for a cigarette packing

machine.



54. The apparatus of Cl aim47, wherein said video dispiay mears—tan

display to both the operator and operator's supe
apparatus, representative data showi ng the ope lmmmmﬂi Hﬂ Mf sai d
apparatus, estimated production of 4said apparatus, L qualls

~and historical data generated by said apparatus. 55. The apparatus of
C ai m 47, wherein the conputing neans, in. analysing said product quality
data to determne if said'nanufacturing nmeans are neeting said o

presel eci®d Thel izppanzhesrepdr sClainal £1) awherstiat | saidal camputipg and
standard devi ations and rel ates said averages and standard deviations to
sai d oper at ormeansgnotifiesictheli opexpteranet 96 ‘quke efptolexanteC ai m
47, wherein said_conputing neans further analyses .said data representing
product qual i egndithion cbintd O3 spdryul o o S@dA vEtdeR gdspley pieaReters.

57. A nethod _for _inprovi ual i t of products produced in
the cigar et t24AHPEC ﬁr?“%gbb?o€§§gmsﬁﬁg¥3ﬁtiaIIy as herei nabove

- osor i beg) L g LS EEEaLO0 ARt 45, SR A el ADSp R 100

cigarette mﬂh‘éé’ﬁé“&éﬂgdﬁéﬁi%%o BURR' W'%ﬂééa%soxheér?d QgL gErg ! bed.

| superv1sor of sa1d apparatus,_ representatlve data
showing the operational status of said apparatus,
gstimated production of said apparatus, quality W/
parameters and' historical data generated by said
apparaﬁus. |

56. The apparatus of Claim 47, wherein the computing
means, in analysing said product .qualitf data to
determine if said manufacturing means are. meeting
said preselected gquality paraméters, calculates
statistical averages and standard deviations and
relates said averages and standard deviations to said
operator using said video display_means,

56. The appafatus of Claim 47, wherein_ said .computing
means further anaiyses said data representing product
_quality measurements to calculate derivative quality
.pafameters. |

57.‘ A method fot improving the quality of products
produced inl_the cigarette manufacturing process
substantially as hereinabove described with reference
to any one of Figures 1, 2 or 3 of the _drawings

hereof.



s

58'.

47

A gquality  fionitoring apparatus for use in
cigarette manufacturing process,—éubstantially

hereinabove described.

the

as



