L\ METHOD AND CONTROL SYSTEM FOR PACKAGE SEALI NG APPARATUS Thi's invention
.ptes to nethods and control systens for apparatus f eﬁ% rpq ackages.

Typical ly, cyclic machines such as conprisSe’s anaratus' &

carry out a nunber of functions during each cycle, each of which nmust starf

at a predeterm ned stage of the mephine in its cycle (which stage may or

may not be unique for each function) and stop at a second 10

predeterm ned stage in the machtne cycle (which agai.n may or may not be

uni que .for each function). These functlons often are interrel ated, and thus(-

it is |nportantMﬂEHOQtﬂND- NEROL BAGKAGE; possible at the

predeterm ned stages in the nachlne c&cle‘ Cycte 15‘ rates of 100, 200 or

even 300 cycles/mnute ar 1 T t hese rates, accurate contr ol

of several functi durin ach _c di f years
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apparatus carry out a number of functions during each

b cycle, each of which must start at a predetermined stage
‘ of the machine in its cycle (which stage may or may not
be unique for each function) and stop at a second |
10 predetermined stage in the machine cycle (which again
may or may not be unique for each function). These
functions often are interrelated, and thus it is (
important that they start and stop as nearly as possible
at the predetermined stages in the machine cycle. Cycle
15 rates of 100, 200 or even 300 cycles/minute are not
uncommon. At these rates, accurate control of several
functions during each cycle is difficult..
For many vears, control sfstems have used rotary
cam actuated limit switches for controlling machine
20 functions. But this requires that a fairly large number
of cams be accurately positioned to strike the liﬁit
switcﬁes at precise stages in the machine cycle.
Adjustment of the cams and switches is difficult.
And failure after prolonged use is common because
25 of mechanical wear and electrical deterioration of

the switches. Particularly at higher cycle



And failure after prolonged use is comon because 25 of nmechani cal wear
and ,él ecsrical deterioration of the switches. Particularly at higher.
cycle ~2- rates, cam based systens are unsatisfactory. = Solid state
control systens have been devel oped tp .address sone of these probl ens, but
present ones al so have di sadvantages. Forenost among these di sadvant ages
is 5 cost. Sotates)af@mchased suphaifs a5¢ vasaticépgtery.periodidt o
purchase. In addition some of these sys- tens require additional

pr ogr ammi ng betbReet FRPLEQY By siead N4vE LeaRt delrdpPeghd cofaddratse,
whiTh pro- gramm ng gan al so be expensive. 10
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~-m ght L“C|L“k3ﬁéﬁ%f@@dEBQPGEcBEQétblQn addition some of these sys-
tems reyuire addi;ional programming before they can be
used with a particular type of machine, which pro-
gramming can also be expensive. |
10 A second disadvantage of solid state control
_systems is that some are too complex for many ma-
chines, particularly for machines having only a rel-
atively small number of functions and requiring only
limited logic capability. For example, thé packaging
‘15 industry uses form, £ill and seal machines which have
only a few (e.g., six) functions to be controlled. |
- Such functions might include the feeding of fléxible
packaging material ﬁo the_machine; pulling or feeding
the packaging material over a mandrel to form tubing
20 and past a sealing station, opening and closing seal-
jng bars or dies at thé_sealing station to form
packages, cutting the packages apart, signalling a
product feeding apparatus ;o_feed more product to be
' packaged, etc.  Suqh a machine is shown in coassigned
25 U.S8. Patent No. 428 8965. These functions
can be contrdlled by timers and 'in the case of a
vertical form, £ill and seal machine nine to twelve
timers would be sufficient. Doing this causes an ad-

ditional problem, however, whenever the speed of the



aging material to the machine, pulling or feeding the packagi ng
m&R rial over a mandrel to formtubing 20 -and past a sealing station,-» 5
dnering and closing seal - ing bars or dies at the sealing station to form
ackages, cutting the packages apart, S|gnaII|ng a product feeding

iﬂuabparatus to feed nore product to be packaged etc. Such a nmachine is shomn

in coassigned 25 U S. Patent No. 428 8965. - " : These_functlons_can

be controlled by tiners and in the case of a: vertical form fill and seal
~machi ne ni ngnachinel is chumrgadwul Whéa thisi bugpans Roiheehai tinggses anot_’

ditional problem however, whenever the speed of the 3 machine is

changed. Wmasthbe hepﬂ@ubtﬂd.thkntfaats masmﬂnersna#dwisdusuailwact
machi ne speed is usually not constant but instead varies over sone snall
range whi ch metansonsaanthduti ni mgteadt varigscovers sqme snall rang@ver be

exactly right even at a nominally constant speed. This problemcan be
sol ved by mM@k@htmganﬁ-Qﬂﬁﬁuﬁ%%eéﬁmtﬂﬁly £c&her FMncipns hwills: expensi ve.

Previous form fill and. seal machines in- _
5 never be exactly right even at a nominally constant

speed. This ptdblem can be solvedbe making the ma-
chine speed truly constant, but this is expensive.
Previous form, £ill and seal machines in-

hibited thé'operation_offvarious functions to ensure

10 ' that the functions occurred in proper order with re-
spect to each other and with respect to the féeding.of

| product tdithe machine. Conce:ning'the latter, U

product feed is often éh asynchronous operation with
respect to the packaging machine. As a result, ptevi-'

15 ' ous machines sometimes have to skip a cycle (which is
called a "dry cycle*") because the product at that
particular time is not being supplied to the packaging
machine at a high enough rate.

Another group of problems with previous

20 form, £ill and seal machines occurs when packagihg ma-
terial hééing'registration marks is -.used to make pack-
ages. Gehérally, these registration marks (called"
“eyéspots“) are spaced at package length intervals
along the material. If for some reason one of these

25 registration marks is not detécted by the machine, the
machine quickly gets out of registration with the
material, ' This is pa:ticﬁlarly'a-ptqbiem with printed -

'packaging-mate:ial; Another problem with printed



hi bited the operation of various functions to ensure 10 ‘that the = [ oo
funcg i on® occurred in proper order with re- spect to each other and with - ‘3
respeet to the feeding of product to the machine. Concerning the latter, .
product__feed is often an asynchronous operation with respect to the

packagi ng machine. "As a result, previ- 15 ous machi nes soneti nes

have to 'skip a cycle (which is called a "dry, cycle") because the product at
that particular time is not bei.ng supplied to the packagi ng machine at a

hi gh, enough rate. Another group of problems wth previous 20 form

filT and seal machi ngacragihg waeqicckabs nghaw- ther makhlime mgay awistakei on
mar ks i s-used to nmake pack- ages. GCenerally, these registration marks :
(called "eyespots") somespficeheatprpadiiong fengah egespoil,s whimly ddein
material . .If for some reason one of these 25 ‘registration marks is

not detected by the cavhessregistrashion twikel Jogses Buthdicd RpaRkem; oRe-
with the material. This is particular]y a problemwth prited packaging

mat erial . Anot her pr@Bléarwiteh apGaftain type of packaging machine, namely

5 those having a "fixed eye” for detecting the registra-
| tion marks, concerns synchronizing the sealing of a p-
‘ackage with the detection of an eyespot. With a mov-
able detector, the detector can_simply'be moved by the
operator during set-up of the machine for a parﬁicular
10 run of material until the sealing océuﬁs_at the proper
place. With a machine having a "fixed eye®, this is
not alwéys possible. Although “fixed eyes" can often
be héved_a few inches aloqg the path of thé paékaging
'._ material, this is often not enough to'permit sealing
15 of the packages at the required sédt; ' One possible '
| solution to thi§ problem is to p:ovide:a preset time
delay between the detéction of an eyespog'aﬁd the.
sealing of the package. Doing this_cahses yeﬁ another
_ problem, viz. a change in maéhine speed will causeithe
20 " length of material fed pést the sealing stétion dhtipg
the preset time delqy fo vary, causing 1osé of regis--

© tration.



@ﬁ eyespot, which again causes registration to be lost. A third problgm
"pet culiar to a certain type of packagi ng machine, nanely 5 ‘those =~ &
having a "fixed eye for detecting the registra- tion marks, concerns N
synchroni zing the sealing of a p-. ackage with the detection of an eyespot.
Wth a nov- able detector, the €efeetor can sinply be noved by the operator
during set-up of the nmachine for a particular 10 run of materi al
until the sealing occurs at the proper place. Wth a nachi ne having a s
fixed eye", thihSaa I ogsLb h | xgd s" can often b
noved a fem/in%%gg§gpgﬁé9{ﬁg¥pggh§%%.%ﬁgegé%kggggat%a gr?@ , this is often
not enoughveRtRehMmhySBal hB8edSthe profisibf HACK2HELEnEE bBCafgquirTed spot.
One possible Solution to this problemis to provide a preset tine del ay
bet ween wppadatast for atcaratgdgpobntpdlliigstanhctiond débeapagddpe. Doing
this causes yet ranother problem viz. a change in machine speed will cause
the 26 packatingt machinetethel vtedipien oOfiesuehl armeshadi on during the
preset tine delay to vary, causing loss of regis- tration. .

and apparatus which eliminates the need for rotary cam

kagi ng material is that the nachine may mi stake sone of the bri nting for “'

actuatedllimit switches; the provision of such a
method and appératﬁs which uses sdlid state com-~
ponents; the provision of such a method and apparatus
10 which minimizes set—uplcOSt and'programming-cost; the
‘provision of such-a method and appératus which is
suited for cyclic machines having a relatively small
number of functians and requiring only limited logic
capability;'thé provision éf such a method and appa-
15 ratus which controls the various functions without.
| iimets; the provision of such a method and apparatus
whiéh accufately controls .the various functions even
though ﬁhe machine'speed is not a constant; the provi-~

sion ot such a method and apparaEUS for use with pack-

&0

20 aging machines which éiimipates the need to inhibit
| the timing ot the various fuhétions.because of asyn—'
chronous product feed to the machine; the provision
of such a method and apparatus for use with packaging
machines which solves the problem of dry~cycling; the
25 provision of such a method and apparatus for use with
Packaging machines which keeps the packaging material
ip proper registration; the- provision of such a = . .

method and appacatus Eor use with paékaging machines



-5- Accordingly, among the several objects of this inve ion may be noted K&
thegprovwsion of a method of and appar for accurately controlling L ©
functions of a cyclic 5 packagi ng nachine; the Provision of such a nethod
and apparatus which elimnates the need tor rotary camactuated |imt
smﬁtchgg;,the provi si on of such a nmethodgnd apparatus which uses solid
state Com ponents; .the provision of such a nmethod and -apparatus 10 which
m nimzes set-up cost and programm.ng cost; the provision of such a nethod
and ;apparatus which is suited for cyclic machines having a relatively snal
nunber of functi shichndoileegai thagpooblenhi of tretstaigi ng qapiaiidd tmattdr on
provi sion of such a nmethod and appa- 15 ratus which controls the various
functions withouthei packaging paberiabnfer thehregistiafdiam®agivir and
whi ch accurately controls the various functions even though the machi ne
speed is not a cbRetBReVighenyPEyFuch; 3 metbed andy 3RRIFAFUH FHp Tt us for
use with pack- 20 [ nmachi nes ich elimnates the need .0 inhibit the
tining ot the var?gﬁsgg_ﬁ’ﬂttgéﬂg 5&%@%@?0’?%’5}?—5 HLE H #¥%ed to
e aachi 8! N°wRIGK! 3£80r ke 2Y by RoHFS RPLe & e AIE dP'a iRt dd

.

with the detection of a registration mark without the

use of a time delay.

The.invention} in one aspect, comprises :he
10 ﬁaﬁhod of automagicéllﬁ controlling apparatus for
seéling.paékages wherein a web of flexiSle packaging
[ haterial having a series dﬁ.registrétion marks is formed
into tubing énd_fed pést sealing‘mgans for seaiing_fhe
tubing to form packages, compfising: ' .
15 detecting the regiétration marks;
pre?sétting a predeterminéd delay length of
tubing ﬁo be fed pést thé sééiing meaﬁs after detection
of afrégiétration ma;k before sealiné'of the tubing, so
that the actual delay length is éubstantially
20 independgnﬁ of the rate'éfiﬁﬁich packaginé méterial is
fed past the sealing means; | |
determiﬁiné_wheﬁ_the predetefmined.delay lengfh
of tubingfhés.paséed the sealiﬂg ﬁeans after detection
of said registratidn mark; and
25 _ stqépihg thé feéding of matekial pést'the
sealing meaﬁs_aftet said predetermined length of tubihg

has passed the sealing means. - - o o SIS



(@ggélnes whi ch sol ves the problemof dry-cycling;, the 25 prOV|S|on of such
thod and apparatus for use w th packagi ng machi nes which keeps they

packaging material in proper registration; the-provision of such a nethod
~and apparatus for use w th packagi ng machi nes 4 -6- which solves the
probl em of nistaking printed matter on the packagi ng material for the
,freglstratlon mar ks; and t-he prows on of such a nethod and apparatus for
tise'with form, fill and seal machines having a fixed eye 5
whi ch. accurately synchroni zes the sealing of a package with the detection
of a reglstratlon .mark without the use of a tinme delay. The inventions in
one aspect i conpinseaother1§SPechethedlnveaﬂl©nnf¢%9¥lﬁeéohnroIIlng

appar at us. for seal i ng ‘packages wherein a web_of erX|bIe agi ng material.
havi ng aaPEﬁFé§u§ff?égﬁ%?ibﬂgoﬁaﬁﬁ?igsl§h¢6?hﬁda|H?B ?fnf ﬁﬁx fed past
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1s formed 1nto tubxng and fed past sealing means for
5 sea11ng_the tubing to form packages, a control system"
comprisingz o | | | | |
sensor means.for detecting the registration
marks; . |
delay means-for setting a preoetermined.delay
10 * length of tubing to be . fed.past the sealiné.means after
detectxon of a regzstratlon mark, so ‘that the actual '
delay length is. substantlally independent of the rate at
which packaglng material is fed past the‘sea11ng means;
and | | o
15 . means'responsive to the sensor meanslfor
determining when the predetermined_delay length of
tubing has passed'the sealing means after detection of
said registratron mark and for stopplng ‘the feedlng of
the tublng after sa1d predetermzned length of tubing has
.20 passed the sealing means to allow sealing of said tubing

at that point...~

lbther'objects and features will be in part
apparent and'in-part pointed'out hereinafter;
Embodiments of apparatus and methods according

to the invention wzll now be descrlbed w1th reference to

the'accompanying drawings, in which:-



pre-setting a predeterm ned delay |length of tubing to be fed past the
sealg ng weans after detection of a registration mark before sealing of the

tubing, so that the actual delay length iss substantially 20 . independent

of the rate at which packaging material is fed past the sealing neans;
determ ni ng when the predeterm ned del ay | ength of tubing has passed the
sealing neans after detection of said registration mark; and 25

stoppi ng the feeding of material past “the seal ing neans after said
predeterm ned | ength of ‘tubi ng has passed the sealing neans. ~ -7- In
anot her aspect the invention conprlses I n apparatus for seallng packages

wherein a web of flexibl € ggfl ﬁgop?q %rag%&gl gélrggl 39 &eqn{g%% gaf

registration marks is forne i ng and ast sea
seal ing the tub,pg,t @ ;haMARSKAlRSnE aosoeaé%om%quscy@wm %ﬂgcnsgnsor

means for detectlng the registration marks
invention;

5 - '.Fig. 2 is an electrical échematic'diagram of
a typicalhinput portion foi the circuitry of the con-
trol $ystém of Fig..l;

Figs. 3A and 3B are'elgctrical schematic
diagrams of the compatatér section of the first em-
10 bodiment of this invention;
Fig. 4 is an electrical schematié'diag:am of
_légié circuitry for the mode control function of the
first embodiment of this invention;
Figs. 5A and 5B are ‘electrical schematic
15 dlagrams of the standard functxon control circuit of'
this 1nvent10n;
| 'Fig. 6 is an electrical schematic diagram of
the feed control circuit of the first embodiment of -
this invention;
o) _ | Fig. 7 is an electrical schematic of the
" window éomputing circuit of the first embodiment of
this invéhtion; |
Fig.-8 is an electrical schematic of a por-
tion of the_length delay circuit of the first embodi-
25 ment of this inventidn} | |

) Fig. 9 is a block dxagram of a second em-

- bodiment of the control system of this invention,



(ééig} means for setting a predeterm ned delay 10 Iengfh of tubingto be

ed/past the sealing neans after detection of a registration nark, so - ghat
the actual delay length is substantially independent of the rate at which #%
~packaging material is fed past the sealing neans; and 15 _ , means
responsi ve to the sensor neans for determ ning when the predeterm ned del ay
| ength of tubing has passed tke9sealing neans after detection of said
~registration..mark and for stopping the feeding of ‘the tubing after said
predet er mi ned | edgka® of LeADLAY HLE Eée‘:t‘dd's@gos?héméééﬁ ¢ a7eans to all ow

sealing of said tubing at that point... Qher_ objects and features will be
in par‘#"‘é‘BEaP@nt”-‘é"n_d"ﬁ%%@F?cﬁﬁgﬂfeée&ﬁl%r‘é@ n'é*?e??c%“‘a?ﬂﬁ'di ments of
apparat ug. and _nethods. accor di g to the invention will now be described with

r ef er iR IPENELQE %VFHB-BPawPH S, in which:- -8- Fig. 1is a

bl ock dlagraﬁlofﬁfgéfmifi ggﬁtilB_are a flow chart of the

5 program for the microprogesso: section of Figs.
10A-11E. | |
| COrrespondinQ reference'charactets inéicate
corresponding parts th:pqghéut the several views df_'
the drawings. | | o
10
Refef;ing_tb:Fig. 1 of the drawings, there
is genetally;indigated at 1 a block diag:am of a first
embodiment of a control circuit for controlling'a ma-
chine which is operable in.cycies, which machine.cér—'
15 ries out a plurality of functions during each cycle.
In particular, this block diagram shows such a circﬁit
for contfolling a vertical_form} £i11 and seal machine
such as that shown in the abovemeﬁtioned
U.S. Patent 4288965, i.é., a machine for séaling'
'20 packages wherein a web of flexible packaging materiai
is formed into tubing and fed past sealing méans for
sealing the tubing to form packéges. Tygica11§
functions which are controlled by contfdl circuit 1
include the feeding of flexible pacgaging material to
25 the ‘machine, pulling or feeding the packaging.material
over a mandrel td fo;m tubing and past a sealiné |

station, opening and ciosing seaiiné*bars or T T



of a‘first enbodinent of the control systemof this invention; 5 2
Figg 2 i® an el ectrical schematic diagramof a typical input portion for 2
the circuitry of the con- trol, systemof Fig. 1; Figs.- 3A and 3B are

el ectric¢al schematic diagrans of t he conparator section of the first em 10"
bodi ment of this invention; Fig. 4 is an electrical schematic diagram of

| ogi c C|rCU|try for the nDde control furd&ion of the first enbodi ment of

thi s invention; 4b,gs o SANd OB g SLEEURCRL TR Ig&;l.,ged' aghangugl the

standard functlon Control circult s invention,

el ectri cal SCheﬂﬁtht%bth%HJ4:$h§)d€€d CéBhEQBﬂ”éﬁ?&J tPﬁci?&é%

enbodi nent of this”invention; Is an el ectrical enatlc 0

W ndow conput i ngnCikhewid=rof3 ! he ;f)lﬁ&fu ?Efi?odtng%t%fhetsh'ﬁ:d veeEing, Fig. 8
is an electrical schematic of a por- tion of the length delay circuit of

t he fljrst enbodstarbiwgl avd tgucspgamgnbwatsﬂm eQchs cydUeOCkasi @germ of a
Seeont em 5 function, the start;ng point switches being labelled 5
and the stopping point sﬁitchés_being 1abelléd 7, a
comparator section 9 with a-ﬁultiplexer, a function

control circuit 11 which cont?ols associated function
relays 13, a feed or pull control circuit 15 which
10 through a feed clutch 17 and a feed brake i9 controls -
the feeding of packaging méterial through the ﬁachine;_
- a length delay circuit 21 connected to the feed or
~pull stop switches 7, a set of lenéth'delay_éwitches
.25, a plurality of mode control switches labelled col-
15 lecﬁively 27, a registtatiqn mark detector 29, and.q
"GO input 31. 1In the-parﬁicular system shown in Fig.
1, values representing the stages of the machiné in
its cycle, which values are de:ermined by the actu;l
stage of the machiqe independently of time, are sup-
20 plied by encoder 3. Encoder 3 is an absoluﬁe_optical
encoder such as that sold under model number
SBD26-360G3 by Litton Systems Inc., Encoder Division,
Chatsworth, California. it'sﬁpplies_values réprésent-
ing the machine stage in degrees (a compiete_cy¢le of
25 the machine being from Djdégrees to 359 degrees) 4i-
rectly to comparator 9.vié ten lines L1-L10, each line
representing one digit of the;binarg codgd décimal' N

form of the degree value. That is, the values lines



_bodiment of the control system of this invention;- -9- Figs. | 0A-10E are
' ﬁlectrical schematic dia- grans of the m croprocessor section of the secon

bodi nent of this invention; and Figs. 11A and 1IB are a flow chart of.
“the 5 program for the mcroprocessor, section of Figs. |OA-|1E

" eorrespondi ng reference character§ ildicat e corresponding parts throughout
the several pj-eupoofekpectian igscephefeher aiceg 1,0 5 g, 18 pf 10he2drawi ngs,
there is generally indicated at 1 a block diagramof a first enbodi ment” of
a control ciqepigofoLo0gntand 110w, a MRy sbage \tioah 0 *@PSAbA&gc8esyCl es, \y

whi ch machine car- 15 ries out a plurality of functions during each cycle.
I n particul afan tihé suhliqak 1y agr@reséntedsoahthesier hen Ximesont THel i ng a

vertical form fill and seal .machi ne such as that shown in the

abovenent i ormhdt SacPibeno 42380 hovement ibned, absaloiiecopvicadal i ng

S encoder is such that a unigue code is generated for
| ;each'deérée régérdless of the direction of.:otaﬁiqn of
thé machine 6ﬁ pdwer outages.
| The eﬁcddet is mdunted'di:ectly-to the gear-
box (not sthh) of the machine to provide 5'131 rela~
10 tionship between the macﬁine.ahd the signal Supplied
by the encoder to the éomparatot..ThUS, encoder 3
constitutes means for generating values :eptgsenting-
"the stages of tﬁe machine in its.cycle as the machine . &;'
progreéses through a chle. |
15 ' Physically, the encoder is controlled by a
| slip clutch 33 within the gearbox, which slip clutch
is in turn controlled by a pneumatic stop cylinder.
The stop cylinder allows the machine to progress
through its Stages from'o degrees to somewhere between’
20 " 350 ana 359 degrees at which point the stop cylinder
stops the progression, unless and until GO input 31
sqpplies.é “go"'signalg which indicates for example
 that the generally.aéynchtonous p:oduct feed system
(not shown)'haS'snppLied an amount of product suf~
25 -; ficient to fillhthe package being formed by the ma-
chine and hence the machine can begin the next cycle.
" Alternatively, a “éd"signai could also be supplied
ftom a SYStém fbr':embving*the.paékagg frohjtpe ma-" -

chine. 1In eithef event the "go® signal represents the



20 packages wherein a web of flexible packaging material is formed into ’ (%}
tublng and fed past sealing neans for sealing the tubing to form packages, 3
Typtcally functions which are controlled by control circuit 1 include the
feedi:ng of f|exible packaging material to 25 _the machine, pulling or
.feedi ng. t he packaging material over a mandr &8 To form tubing and past a :
sealing station, oG tKéORLEEHinRAJAN W piceed- wih- tHecheddt t he
sealing station to form packages, a nd cut- ting the packages apart.

Control circuit 1 icycdledes ‘Bive eegoli¢tallya opdiratl iy mwackhvhéchea tdis case
setting starting and stopping points in each cycle for each 5 function, the
starti-ng. point sw thieeddmm ngEibhbehhddseadndadid ree ppppegapesnass ineclsdave
being labelled 7, a conparator section 9 with a nultiplexer, a function -
control circuit 119%hitdie drRdect Geedcpat sdhef pastkage reakgsavwdy syisdem.or
pull control circuit 15 which 10 through a feed clutch 17 and a feed brake
19 controts the feeding of pdtkhgFRBCKALES; Mithh theyexerpPRieni A€, the engt h

delay circuit 21 connected to the feed _or
y paéiaging materiai feed control function are activated .

~

by identical function contro; cifcuiﬁs 11 in this em-
boaimenﬁ.. Two machine functions are controlled by a
sihgle printed circuit board; which is reptesented by
10 function controi circuit 11. For generality tﬁese |
functions are referréd to as the A functibn and the B
: Eunction; although these functions can bé any of the
machine functions listed above. It is understood that
although only one such'contrql circuit 11 is shown, in
15 - prac:ice control circuit 1 includes several.function
| boards 11. For example, Qhen ten.functioné are fo be
léontroiled, ;here will be five conﬁrol_circuits 11,
Associated with eadh function board éré the stattiﬁg
point and stopping point switches for each function.
20 Wwhen a two-sided printed circuit board is used, the
stérting and sgoppihg point sﬁitches for the A func-
tion aré’mpunted on one side of the board and those
. for the B function are mounted on the other. The
.séaréihg.and stoppiﬁéspoint switches are connected vié
25 a bus to.comparator section 9 and constitute means for
presetting starting”and sédppiné points in the cycle
for their respective func;ions bf the machine in terms
of the values supplied by the encoder.:  Since-the en-

coder represents the stages of the machine in degrees,



control switches |abelled col- 15 lectively 27, a registration magk

tor 29, and a, G input 31. In the particular systemshown in Fig. 1, #
‘'val ues representing the stages of the machine in its cycle, which values ™
.are determ ned by the actual stage_o 3tne machi ne i ndepéndently of tine,
are sup- 20 plied by encoder 3. Encodér 3 is an absolute optical encoder
such as thahesaiwitcdes addel rrprsare@BRI6g B60C8Lby tliingt emdysteps | nc.
Encoder Division, Chatsworth, California. |1t supplies values represent- :
ing the natinge malgesl- n degrf@iw.(atttmrqweteheycrepafesﬁti Hehesehi ne bei ng -
from O degrees to. 359 degrees) di- rectly to conparator 9 via ten lines -
LI -L10, eapbﬂnhaarmpbesenwlm@daﬁadﬁq#mdbffohm.blWaﬁyQ&ﬁRn$$kanal form
of the degree value. That ‘the val ues |lines L1-.L1O respectively
represent &he quPtMOH8C°BGr°QOCkﬂputﬁﬁ Qa0 band 20060 APLES B from O
to 359 degrees can be uni uely represented on these ten lines. The -
dbnstructi 8§ & amps a%évégre VylAGnéXF abAmEs edsaspéansson the apRaTer is

such that a unique code |'s %enerated for
tatus to which the outputs are attached.

guij stop switches 7, a set of length delay switches 25, a plurality of
c

cOmparator section 9 constitutes means Eoz
comparing the values.supplied by the encoder repre-
senting thehstages of the machine in its cycle with
10 | the pteset statting'and stopping point values for each
'. machine'functiont_ The results of these compa:isons
are supplied from the comparator to the corresponding
function control citcuits. The control circuits to- had
, gether'mith their-respective.function solidestate re-
15 __. 1ays.constitute'means for initiating and maintaining
.their respective machine functions when the values
. representing the stages of the machine in its cycle
'are greater than the pteset statting poxnt value for
that function but are less than the pteset stopping
20 ' point value and constitute means for stopping their
tespective machine. functions when the values repre-
senting the stages of the machine in 1ts cycle egqual
or are greater than the_cottesponding preset stopping
point values. N | i |
25 ' N In this partioular.embodiment of the inven-
tion, feed cont:ol circuit 15 1nc1udes means f£or
idling the machine, by keeping the aforementioned

pneumatic stop cylindez extended, thereby retaining



out.gges.® The encoder is nounted directly to the gear- box (not shown) of
the machine to provide a 1:1 rela- 10 tionshi p between the nachi ne
and the.signal supplied by the encoder to the conmparator. Thus, encoder 3
constitutes neans for generating values representing the stages of the
machine in-its cycle as the machine progresi?s _through a cycle. 15
Physically, the encoder is controlled by a SFip clutch 33 mnthln t he

b whi ch sl | utch trolled b t
gsﬁ%ngér. Thg sfoI CPFﬁ%EFhélkgmé rné%%ﬁ¥%$hﬁg?o %?%brégs S O|ts

stages fromO degrges to wher etme § d q$s at
whi ch point the stgep %yf I ﬁﬁggegf]o tl?ep es%?%?‘le nf‘g
i nput 31 supplies a,\00" gg?kFoWhHHB f f@ﬁeeéﬁﬂgteahhahx  for

general |y asynchronous pro eed sy h own) supplie

amount of product \Sifspancin c&h‘i';@toﬁékéeiéntéé eﬁekaaaﬂaﬁww %red by

the ma- chine and hence the chi'ne can "begin the next cycle.

Alternatgvely, a "o v.sw@athéobh@Ladaiqé)%wnéyfﬂnaéem ahks Fe@d Aon-
renovi ng-t he package<¥r0n1 ma-- chine. I'n either event the 'go" signa

represents the trol cxrcuxt's major function is to control the feed-

each degfee regardl ess of the direction of rotation of the machine or pomer(:ég

ing of the flexible packaging material through the ma-
chine and past the sealing bars or other sealing |
means. This is accomplished by control of feed clutch
10 17 and feed brake 19. 1In brief, when comparator sec- .
tioh 9 determines that the machine stage is'g:eater
than the preéet feed starting point, it signals feed
control circuit 15 to start the feed of material and
_when it determines that the'machine sﬁage is equa% to
15 or greater than the preset feed stopping point, it
signals circuit 15 to stop the feedin§ of material.
Tﬁe length delay circuit and its lenéth de-
lay switches are closely associéted with the feed con-
trol circuit but are used only when the packaging ma-
20 terial includes registration marks. This statement is
| also true of the registration mark detector, which éan
be any of'é number'of commercially avaiiable de~
tectors. furning to the final item on Fig. 1, the
mode control switches, these switches enable the oper-
25 _ ‘ator to operate the machine in various mo&es sﬁch as
automatic, manual, and print. In the automatic mode
‘the main drive of the machine is on and either the

feed system is activated or the bag making system is



act that the machine can now proceed with the next cycle. The
ally operating machine, in this case the form fill and seal macjine,
es as the slave of the product feed or the package take away system;_
Al'l functions with the exception of the packaging
~material feed control function are activated by identical function control
circuits 11 in this em bodiment. JIwpgnmchine functions are controlled by a
single printed circuit board, which i's represented by 10 function

control ci feyiitlyatka. FOrn UeRA Abhnlt hRsre famsthens areveefissrasl to as the
A function an& the B function, although these functions can be any of the

machi ne fupgti ene |ﬁ§éd?dsf@etéﬁ ahld ithelsiay SAa0iingheunatidpuigreonl y one
such control circuit 11 is shown, in 15 "~ practide control circuit 1

i ncl udes sgggral THeGiansabonode switdboriexsiwpky uh meeit doy@e-ons are
to be controlled, there will be five control circuits ». Associated with
each functlentbmamhztehtoe phahbum;qnnauntrmnkingpangLn@uu ofivi t ches for
each function. 20 When a two-sided printed circuit board is used, the
5 - each- output functlon. The print mode is used when

packaging material with registrahxon macks is being
used to form packages; Other mode switches are
mentioned as needed he:einafter._ In addition, the
operator can_tugn;functions on or off at will by means
10 - of function enable selector switches'incluaed in the
mbde.cont;q; switch section.
Turning to:the'detailed circuit diagfams,
there is shown in Fig. 2 an input terminal st;ip for a
typical  function control circuit 11. Four inputs
15 I1-1I4 are provided pér.citcui; with a common terminal
G..'All,idputs'a:e 15 volts DC and are brought in
through bridge rectifiers 35 to make the input
polarity-insensitive.  The outpﬁt of each bridge is
filtered by a capacitor Cl to inhibit any false actua-
20 tioné.due to electrically induced noise and fed
- through a current liﬁiting resistor Rl to an optical
isolator 37 to insure complete logic isolation. Like-
wise, all outputs are optically coupled to ensure out-
put isolation. | ; |
25 : Comparator section 9 (shown in detail in
Figs. 3A & 3B)_includes-a set of ten buffers 32 con-
nected to-the ten lines from the encoder, s{xFQompa:;_“

ators 41, 43, 45, 47, 49, and 51, a pair of NAND gates



7~
'

starting. and stopping point switches for the A func- tion are nounted on u}
one, si da of the board and those for the B function are nounted on.the L

ot Her~ The starting and stopping point switches are connected via 25 N

a bus to conparator section 9 and constitute nmeans for presetting starting

and stopplng points in the cycle for thel6 +espective functlons .of the

machine in terns of the values supplied by the encader.: Since- t he. en-

coder represents theGdt 8§8sG3r BhSEHaLRi Fon Anyestdng buffe;@ 53 gonnected

swi tches al so represomh dnerbasstarthags&aétahgpponh&gsﬁ&t@h&s, lah derclof
t he” swi t ches represent

ese Int n coged . dec he
out puts of the funct i-6ft gBXFF%&“@lEEG?F§S gﬁyﬁgngef € g%lﬁb u§.£° the
at 3 anps or 120 VACs&oppimgppodepeswikghes,t fouxppND gates G5 ,WE7GhG%he -

- outputs are attashedansomr ahQ aeﬁhueepieﬁaesw ubﬁ.afﬁ%g Eorss%%%@hl 9.

the values supplied by t énco re- senting the"st
inits cycle with 10°5°1113Fﬁ§ BPe?éF s?aFP#ﬁ&Yaﬂéc§PGE§Pﬁé periedyal ues -

for each machi ne fun¢EigBeenThickog8bbadobn!t keme andPEFLELeen microseconds

| off), a hexadecimal counter 61, and a four-line_to'_ '
sixteen-line i::coder 63. |

10 As stated apove, cumpdrator section 9 com-
pares the preset start and stop points for each func-
tion with the machine stage as represented by the
values on lines Ll- L10 from the encoder. Buffers 39
ensure that there is only a single unit load on the

15 encoder lines and that the encoder lihes are isolated
from the comparators. The inputs to NAND gates Gl and .
G 3 are connected to the lines representing 200, 100,
40, and 10 degrees and therefore their outputs go to e
logic Low whenever the machine is between 350 and 359

20 degrees. This Low is supplied via a pair of pins 52 '
to the feed control circuit, and if desired to tﬁe
product feed or takeaway sections of the system.
signifying that the machine is "ready".

-~ Comparators 41,43, and 45 compare the ma-

chine stage to the preset starting point whatever

25 function is selected by the multiplexer at that time.
- Signals representing the selected preset starting '
point appear on the_bus in inverted, binary coded
decimal form when the corresponding function is se-
lected by the multiplexer and as a result appear at_'
30 the pins labelled 65. These signals are;inverted by
inverting buffers 53 and then supplied to comperators'.



~

ci

ts The control circuits to- gether with.their respective functgon
-state re- 15 | ays constitute neans for. initiating and

aKE:;ypplled fromthe conparator to the corresponding function control
I

s

~.mai ntai ning their respective machine functions when the val ues representifg

the stages of the machine in its cycle are greater than the preset starting

- point value for that function but are |less than the preset stopping 20

poi nt” val'ue and constitute neans Tot? 'sTopping their respective machi ne .
functions yhen ghe #d UpS, reRLEN SoRidate iRkt egeenel chredBsdtiae in its

‘cycl e equal or are greater than the corresponding preset stoppi-ng point

val ues. 25ing lines from thel BnkBderhar lddinpa¥aeapadamentspf ddie 1 nven-
tion, feed control circuit 15 includes means for idling the nachlne by

“keepi ng t hasaheee Y Aed POgEEREICC tol tavay |4 Neibng Bt sudgt } et eby

retaining - 14 - the machine at the respective -stage in its cycle'
(e.g., betldee 380 ,awhB58 gogseHighnodniy dvhgpthhevmhnbmmagmn

_substantlally t he same, and neans for

5 is greater than the preset function starting point be—
ing compared. Line Lll supplles thls output to one
input of AND gate G7._ ' |

S1m11arly, é signal in 1nverted bxnary coded
decimal form representing the preset stopping point of

10 ~ the selecied fuhctiqn is spppliedfyié the bus to pins

o 67 on the comparatgr section. rhi; éign&l is_inverted
by inverting buffers 55 and then supplied tdlcbmpéra- | | \)
tors 47, 49.ahd 51. These compatators are also cas- ‘ .
.caded together to have a sxngle output whxch is sup—
15 'plled on a line L12 to one input of AND gate GS,.'Thxs.
| oﬁtéut of compéﬁa;brsl47, 49 and 51 goes Hiéﬁ'only
when the machine'étage is less than ihe preset func-
tion stopping point being compared.
The output of oscillator 59 in multzplexer

20 57 is High (i.e., in time state TS1l) for Ezfteen mi-
croseconds out of every th1rty mlcrosecond perxod.

The leadlng edge of this High signal inc:ements the
'hexadecimal counter causing its output to be incre-
mented by one and causing the 4-line to 16—line de-

25 coder to select the next line by.making the;appro—
priate line go Low. The output lines of’thgfdécodét.



. : \
recomenci ng cyclic operation of the nachine by re- 5 - tracting the .'@g;
pnegmatie stop cylinder. The feed con- trol circuit's major function is to, \
contr©®! the feed- ing of the flexible packaging material through the ma- -

chi nel and past the sealing bars or other sealing neans. This is

acconpl i shed by control of feed clutch 10- 18 - 17 and feed brake 19. 1In

brief, when conparator sec- tion 9 determ nes that the machine stage is
_greater than the pRESefhowad CANNIGERA pbPnPLNGt 6Figndiss itk Rhi ped be~
circuit-15 to start the feed of materjal and when it deterpnnes that the
machi ne stage is e BHP'F&é§5°“t9“to}lﬁ?eﬁFthFhQﬁqﬂqgﬁnﬁﬂﬁﬁeﬁ%ﬁﬂ 3t 8pfrng

ot By’ ci roui ¢ and FEESPERSARIEST ) WGFR e ARe” eeRELe AAnn iS08R HPPY
he feed - | &l ' L v _wh h kagi - 20 .,

Herial ingludes reiie: st Heind “EpdELde SRark 1n Hael h el Lo paint

avai Labl @ do- tootBpaceniy A8 ShARLAT, Mike PpaReddin¥ed EiREqadetV1s

o ok e, o PREBEREACH M08 S0 o b1 Bear ot o1 (HGK L BEERLS
automatic node thelgpop Butputofid EigRrhang Eérotimed stiddi'Tdde(when the
' | output is Low), and thus is present on the bus for a
total of thirty ﬁicroseconds. During time state TS1,
10 " the signals from the selected starting point and stop-
ping point switghes appear at the comparators and the-
output signals therefrom appear at AND gates GS and
k/. - -G7. During time state TS2, these gates, along with
AND gate GlL, are enabled by an inverted signal from
15 oscillator 59. If during this time state the macyine
stage is greater than the preset starting point for
the seleCtéd function and lesg than the preset stop-
- ping point, the outputs of both gates G5 and G7 will
be High, causing'thé output of AND gate G9 to go High
20 ~ as well. This High output is inverted;and supplied
via a pin 71 and the bus to the cor:esponding function
control circuit where, as is explained below, it sets
a flip~-flop and thereby causes the selected function
to be enabled; Thus, the output of comparatbr section
25 ' 9 that appears at pin 71 can be considered a SET out-
put. The output of gate G9 is suppligd through an in-—-
verter to gate G1ll énd therefore so long as_ghe outggg

- of gate G9 is High the output of gate Gll is held



systemis activated or the bag making systen1|s activated. In the
@al node the main drive is on but the feed systemand the bag naking
Mfgtion are off. The manual node switch is sinply a nonentary as- |ectof
-3 "ch or- pushbutton controlling an input of 5 each out put functi on.
“The print node is used when packagirkp material with registration marks is
bei ng used to form packages. O her npde switches are nentloned s needed
her ei naf t erbowy: aBBAEI &OW tife pepsted aad BUPPIASGE (Y ihB oRIBr 737 f at wil |
by neans 10 functi n enabl e sel ector. switches included in the ﬁDdQJ-

control swidR EE%tLUH tﬁJ qu?%ﬁ?hé“BBFapﬁe&hﬁrQ§ﬂEe%F%§¥9ﬂ§ there is
i reuit 11 PliguEloRpas & ectiftié' B i Hasiy Ca'%‘i?”ﬁ#@ﬂﬁ Rt

b1 ge recyied s, %@%«ft i SRer SBbPUEE, S ites (48 S7180801 put o

| esggsb{jlugg%ié %E%tgiif'[r..% aadxucedéﬁégrt{'xsr %L}g_é%l' Wfls BY I:%éeﬂ‘:t ua- 20
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rfca nor sé - an
and 73 are both High. Accordingly, the selected

flip—flop remains set during time state TSl.
Of coﬁrSe, whenever the machine stage is not
between the preset starting and stopping points, the
10 -~ output of either gate G5 or gate G7 will_be'Low during
time state TS2. This causes the output of gate G9 to
- be Low as well. This Low is inverted;and.the result-
ing High is supplied to gate Gll, which causes its _ -~
output to go High._ This High is inverted and supplied
15 to pin 73, thereby causing the selected flip-flop to
be reset. As is explained below, this ensures tﬁa:
the selected function is disabled'whénéver-the'machine
stage is outside the preset range for that function.
Logic circuitry for the-mode.control func- |
20 tion of control circuit 1 is shown in Fig. 4. This
' logic circuitrfy includes four NAND gates Gl3, G15,
G17, and GlQ,Iahfinverter 75, and two output pins.77
‘and 79. The inputs to gate G13 are connected to the
ihput circuitry of Fig..z whose inputs ate'switchgs.
25 _ ~which indicate whether the feed and run functions are
on, while the input to inverter 75 is a signal indica-
tive of whether the machines main drive is on. If

either the feed or run function is on, the output of



through a current limting resistor Rl to an optical isolator 37 to insure 71
conplete@ logic isolation. Like- wise, all outputs are _optically coupled to
ensufe out- put isolation. 25 Conpar ator section 9 (shown
in detanl™wn Figs. 3A & 38) includes a set of ten buffers 39 con- nected to
the ten.lines from the encoder, six..conpar20ators 41, 43, 45, 47, 49, and

- 51, a pair of NAND gates - 16 - GL and G3, a set of ten inverting

buffers 53 connect edgate GA3 Hies Highhe Bhhstilhghpdent nmintsd by agake 617
-ten inverting buffers 55 connected via the bus to the stopping point
switches, four AND gandstie resuldgng Lownis Gahppdieda tieulgats «&i9, 5¢ausing
conprising a 555-based -oscillatqr 59 with a thirty. mcrosecond period _:
(fifteen nicrosecondi®f PPFPUENES i9Q dEiER: cr DBEASOHAShoPUEPUL Hicsk SRPhbed
counter 61, and a four-line_to silgﬁﬁ-l i ne dgcoder ,63. 10 As
stated above , cnpar%@oPi8edPion PatRsdfh¥elgs@lsq 9 afthe opame

points for geach func LLon it BASE 58LEEE 78 TRPHIEHT °hda fosure,
both inputs to gate 615 are High and its output is
Low. This Low is supplied to output pin 77 and it in-
dicates the fact that the machine is in the auﬁématic
modé, i.e., main drive on and either feed or run on. |
10 - . In the manual mode, on the other hand, both
" the feed and run switches are off, which causes both
inputs to gate G13 to be High and its output to be
Low. In this case, the output of gate GL5, and there-
fore pin 77, gdes High. The.Low_oﬁtpﬁt of gate G13 '
15 also causes thg'output of gate Gl7 to go High.  If the
main machine drive is on ét the same time, both inputs
to gate G19 are therefore High.and its output goes
-Low. This Low is supplied to pin 79 and it indicates
the fact that the machine is in the manual mode, i.e.,
20 main d:ive on and both feed and run switches off.
Thus, pins 77 and 79 provide signals to the rest of
control circuit 1 which indicate whether the machine
is in the automatic or the manual mode, respectively.
Function.coﬁérol board 11 (shown in Figs. 5A
25 " and SB) ié the universal expansion module of the §ys~-
tem. In the present embodiment up to five function
boards can be used with the System.for a total of ten

functions. Two identical functions are on each board,



350 and 359 20 degrees. This Lowis sgﬁg ied via_ a
feed contrdib@idc Pf“’t&ﬁ’& igndjdhe B ek

‘A7anyes on lines L1- L10 fromthe encoder. Buffers 39 ensure that there is
- a single unit load on the. 15 encoder |ines and -that the encoders
i".les are isolated fromthe conparators. The inputs to NAND gates G and. é

e connected to the lines representing 200,. 100, 40, and 10 degrees and
-fherefore their outputs go to a IoglalLGM/mhenever the nachlne I s between

A) |ns 32 to the
&98r od it QEkRPdF PERB

A1 43, and HF SBRpaLs LRETHESIE t“aiagagtg“ﬁ?éé”%:& AL Fatneage B‘éf‘ﬁft_“s

10

15

20

25

41, 43, and &

wh 2 f Si | :
reS$ZZZLu t#rSCé %’Eelfe&%% S Yot 88 B ﬁésear S0 g2 e Onal S
i t ed, . i -
JUSERRS o ST %?‘Cz\n ur T ERALIRLEH BRI PRAEREER T o7 o
gg-ﬁp;pgfgrs 1993-@7&{96 an%r 'Rt | G¥ ©hh41¢ 1A% flermﬁécewstheaeiuapl ied to

‘additional NAND gates G29, G31, 633, G35, G37, G39,

G41, G43, G45, G47, G49, and G51, and two output pins

87 and 89. Als#.shown-on,?ig. 5B are the preset
starting and stopping,point'switches for the A and B
functions, the A function éwitches being shown on the
right, the B function'switches being shown on the

left, the starting.point switéhes being shown on the

‘top and the stopping point switches being shown on the s

bottom. Also shown are a plurality of decoupling di-
odes for decoupling the switches from the bus when the -

switches are deselected. For illustratibe.pu:poses,

- the A function starting point switches have been set

to 182 degrees, the A function stopping point switches

have been set to 228 degrees, the B function starting

point switchgs.hgvé been set to 78 degrees, and the B

function stopping point switches have been set to 359

degrees. Since these switches are binary coded deci-~-

mal switches, md:e than one contact_per_switgb can be

contacted at a given time. This is especially illus-
.ftated with the B function switches. The B function .
stop switches also illusttate another feature of the

present c1tcuitry.- ‘These switches are set to 359 de-

grees, which lies in the idle pe:iod. "This is done



41, 43, and 45, which conpare themto the correspond- ing lines fromthe
encgder .« Conparators 41, 43, and 45 are cascaded together to have a single
output, on a-line LII, which goes H gh only when the machi ne stage 5

is greater~than the preset function starting point be- ing conpared. Line
LIl supplies this output to one input- of AND gate G/ . Simlarly, a signal
in inverted binary coded decimal formrepre®rting the preset stopping
poi nt of 10 the selected function is supplied via the bus to pins 67

Y

‘'on the conparat or Gaehi @t islhiesSt@datoi fainraine@ Bundvwisd iog bhtbayh-55

and”then supplied to conpaca- tors 47, 49 and 51. These conparators are
al so cas- | caded bagether itdleagwer bodl ngbacauthet idlelpesicdipends, the
.plied on a line L12 to one input of AND gate G5. This output of
conparators 47, 49fandtibngesdd Haofi cohysehgo o€ .nadthendioiaty codedsde-
than the preset func- tion stopping point being conpared. The output of
oscillator 59 in ngimadl owyptzs of the7starkigg @nd stappingepointe TS1)
‘for fifteen m - croseconds out of eve[y.thirtﬁ m crosecond period. The
| eadi ng ddge of t hewikichessiapeisypeliednte the Keskdah khe systen ¥iasidng
Its output to be incre- _ )

plurality of pins 91 and 93.

To illustrate the opetatibn of the function
control circuit; assume that the multiplexer has ad-
dressed'the A function. As a result, the correspond-

10 ing pin 69, in this case the second f£rom the bottom on
- Fig. S5A, goes Low. This Low is inverted by the corre-
o sponding inverter 81 and the resulting High is :éin—
verted and supplied to gate G51 (see Fig. 5B). .The
output of gate G51 goes High, turning on an NPN tran-
15 ‘sistor Q3. When transistor Q3 conducts, it activates
the A function start and stop switches by driving the
. switch commons to ground. Of course, the data there-
upon appears via pinsjﬁl on the bus in inverted fofm.
In this way} the A funétion start and stop switches
20 ‘are held on the bus for time states TSl and TS2. The
comparator, as described above, compares these switch
values with the machine stage and if necessary sends
out set or reseﬁ-signals over pins 71 and 73 during
‘time state TS2. For the moment assume that the com-
25 parison resulted in the set pin going Low. This Low

is inverted by the corresponding inverter 81 and the

resulting High is suppliedato gate G21 (which is asso=

ciated with the A function) and to gate G23 (which is



_'s eqt the next line by making the appro- priate line go Low. The outgput.
Ii-&- of the decoder. -18- are shown connected to pins 69. As is

_éxptai ned be- |ow, each output |ine of the decoder addresses a dif- ferent
“f-unttion. . When a gi'ven address |line goes Low, .the corresponding function

~ starting and stopping point 5 - '3smﬁtches are enabled. The address
fromthe decoder is present on the %u

1{ed by one and causing the 4-line to 16-1ine de- 25

pi ng poi nt switches appear at the conparators and the output signals

t her ef r om aeRearheatB AlDngetion Gk tendtrer Dinpuy tongaseaiGRITs these
along with AND gate G|, are enabled by an inverted signal from 15

gat es,

coder. to

A

s for time state TSI (when the oscil -
| at or -out pysddcihedd @D€hl ehet IITE Eict PodS2 (BEeautke thid mults-Low), and
thus is present on the bus for a total of thirty mcroseconds. During tine
state TS1, plexer. isthadsessdiny fulenA htunet eohedtstdvils: npip®i it and st op-

osci | | at or HHgh bdt duhengthkirs imput tatgatecGRBchisn&ost.agelhes gueat er t han

the preset starting point for the selected function and | ess than the

pseset stoput of gate G21 goes Low, which sets the A function

10

15

20

25

£lip-flop, £lip-flop 83. The B function flip-flop is
not set, since the output of gate G23 is High at this
time.  The butput of the A function flip~-flop is con-
nected to one input of gate G29, the other input of

which is connected through an inverter to pin 77 from

‘the mode"control-1ogic.ci:cuitry shown ih Fig. 4.

When pin 77 is Low, which means that the machine is in
the automatic mode, both inputs to gate G29 are High

and its output goes Low. This Low is subplied to gate

G37, causing'ité output to gb High. The output of

gate G37 is supplied to one input of gate G4l. The
other input of gate G4l is connected through an in-
verter to the A functién enable'éwitch.. Assuming that
the operatOt-has enabled function A, the'A enable sig-
nal is Low and the corfesponding input to gate G4l is
High. As a result,~the;output'of gate-Gdl.goes Low.
This Low is supplied via pin 87 to the correspondihg
functioﬁ reléy 13 to-activate the A function. At the
same time the output of gate G43 goes Low, causing an
indiéator light to light, thereby displaying the fact

that the A function has been activated.



pi ng point, the outputs of both gates G5 and G7 will be High, causing the

out pgit o AND gate (® to go Hi gh 20 as well. This H gh output is

i nvertf/éd and supplied via a pin 71 and the bus to the corresponding

and thereby causes the sel ected function Lo pjpe_enabl ed. Thus, the out put

of conparator section 25 9 that appears at ' pin 71 can be consi dered a
SET out- put. The output of gat’@@“?sfgﬁﬁblelfed‘lpd‘r%ddh e imachipecrycde,

gate, G| and therefore so |on t he out put of i's Hi gh_the output

of Lg’ate Al is held “i’g‘idwq' a’%?ﬁ% EB% §aﬁﬁvél%ﬁed’e£du ctRpheddwheEeathenA
73 and the bus to th i nput,_ of, t he af on fI| -flop in the

sel ected function co PP %H?qwﬁﬁttotfﬁlﬁﬁ g&ﬁﬂ Lt QGEUrsy the

g?tngs7(135andG;3a2?e5bg?ﬁpﬁr§n% Accorg'Tll ng{’ p?ﬂg 736% %t 3’?’? ‘%“’f’r‘a!be\ﬁghé. Ogate
SR S o N T
supplied to gates G25 (which is associated with the A
function) and G27 (which is associated with the B
function). Since the A functibn is the one selected
at this time, the other input to gate G25 is High and
10 the other input to gate G27 is Low. The output'of
' gate G25 thereupon goes Low, resetting the A function
- flip-flop. The output of thefA function flip-flop
goes Low, with Ehe result that the output of gate 629.
goes High,'the output of gate G37 goes Low and the
15 outputs of gates G4l and G43 go High. This deener-
gizes the A function relay and turns off fhe A func&
tion indicator light.: '
The B function circuitry functions in an
identical fashion. When the multiplexer selects the B
20 function, Ehe-bottommost pin éSlon Fig. 5A goes Low,
‘which Low is inverted twice and supplied to gate G439
(Fié.'SB). The output of gaﬁe G49 goes High causing
an NBEN transisto; Q5 to conduct, thereby activating
the B function start and stop switches. The compara-
25 tor reads these switches and, if necessary, changes
. the logic levels on pins 71 and 73. Since the B func-

tion is selected, it is gates G23 and G27 which are

enabled. As a result a Low on pin 71 causes the B

e

function~cohtrol circuit where, as is explained below, it sets a flip-flop =



out put of either gate Gb or gate G7 w |

./ This causes the output of gate (® to be Low as well. This Low
~ inverted and the result- ing High is supplied to gate G|, which ca
~outyput to go High. This High is inverted and supplied 15 to p

- thereby causing the selected flip-<12f 40 be reset.

this ensure

Stage 15 oLk HEERRE FPCLR Sehucy of PEnaE tiRRe AR E ISy, phd, 70T 07

be Low during tine state

IS »
uses ig?
in 73,

As i's expl ai ned bel ow,

th de | fumc- 220 ty f tr.Ql. Ci t ' h in Fig.
(e e contsohn! G 930 couac 60 8" (SARHIOG LU dabirSTRYN 1P S
an | nver t efy 75, a@BdohVREO WAt diPadfiRgdife TRaddPES, (opale CI3 are

connected to the I nput ci

curtry of Fig."2

whi ch i ndi Gaipybebbeheh® f@ehbapfopus| a_n\%&q&% S e JF1 LRet NE

to inverter 75 is a signal indica- tive of

g on.
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et her the machi nes nmi

_If,qirﬂsuﬂstas gaee @3r.un Ynewt tAbsi £19p~FAldp OLE NBét Odnd -
gate Gl3 is H g o

h. This:H gh is inverted by gate Gl . _
the machine is in the automatic mode, the output of

gate G31 is Low. This Low is supplied to gate G39,
where it is inverted. The resuiting High is supplied
to one input of gate G45. 1If the B function enable
switch is closed, the_bther input to gate G45 is also

High and its output is Low, as is that of gate G47.

The resulting Low on pin 89 causes the B function

' relay to.be energized and the Low output of gate G47

causes the B function indicator ligﬁt.to light. Like-
wise; a wa on the reset input causes the outputs of
gates G45 and G47 to go,High,'therebj deenergiziﬁg the
B function relay and turning off the B function indi-
cator light. - |

In the manual mode,.the input to function

control circuit 11 on pin'79'is.Low. This Low is in-

‘verted and supplied to gates G33 and G35. Assuming

that the operator has elected to operate the A func-

tion manualiy (by closing the appropriate switch indi-

cated on Fig. 5A by the label MANUAL A), the other in-

put to gate G33 is also High and its output goes Low.

This Low causes the output of gate G37 to go High and,
since the A function is enabled, the output of gate

G4l to go Low, thereby energizing the A function re-

lay. The A function remains on only so long as the

e Inputs are swtches 25

I nput
n drive
20 -



and the resulting Low is supplied to gate Gl9, causing its output to go <:;;
Hgg. ™is Hghoutput is supplied to pin 79.. If the main drive is also %
on at—~the sane 5 time, the output of |nverter 75 is Hgh. As a
resulity.both inputs to gate GL5 are High anggits output is Low This Low

S supplled to output pin 77 and it in- dicates the fact that the machine

is in the aut onatMBNHBBeA iswitchris beldecbasadd and e fhckuretion &8 10

In the manual nodé, on the other hand, both the feed and run switches are

of f, which causeseBaPhefnpulld ke it e Hizthe NANUALL By fyvitah ol palosgdpe

N i
Hogn.  The Low outbatRoinputs &P Sae €38 a?gg“ﬁgﬁge§'{eﬁ3>e'&°&&n°sfgﬁa?e. |
?ﬁr?)uiig 7o pate Glé)ggéh(iﬁh e Rt ok o8l en % gl e ""?ﬂ BReow i s
Tanbal ode, [ e GuBffle! be "3%& 03 L8 405 EHRERbRCS 3%% e Bl
of f. Thus, pins E?ﬁeélz Q%ﬁ ef%ﬁ@aéﬁ?%BpEQ t@e hdﬁb EJ#%& a%cﬁgée

whi ch |nd|cate whe ine 1S In e au |c or

et el g2 Bl e e G89° $a 58 slhckisic modd? oD
Feed control circuit 15 (Fig. 6) is similar
to function control circuit 11l in Chié first embodi-
10 ment but there are some important differences. The
feed control circuit includes four input inverters 95, |
four input NAND gates G53, G55, G57, and G59, and a
pair of flip-flops 97 and 99, FPlip-flop 97 ;s called
the pull flip-flop (signifying that packaging material
15 - is to be pulled or fed past the sealing station of the
machine) and flip-flop 99 is called the window flip-
flop (signifying that a "wlndow" along the length of
the packaging mater1a1 is needed in which to 1ook for
the registration mark). The feed control circuit also
20 - includes a number of additional inverters, twelve
additional NAND.gates G6l, 665, G65, G67, G699, G71,
G73, G75, G77, G79, G81, .and 683,_an_additional flip-
flop 101,;an NPN-transistor.Q7 which need not be a
- discrete device, and a set of trifstéte buffers 103.
25 : When the multiplexer causes the second from
the bottom pin 69 on Fig. 6 to go Low; the output of
the associated inverter 95 goes High and this High is

- supplied to the two NAND gates, gates G53 and GSS,



In the present enbodiment up to five function boards can be used with
Fystem.for a total of ten functions. Two identical functions are®n
] board, - 21 - the A function and the B function. Function control
~cirTcuit 11 includes four input inverters 81 connected to inputs of four
* NAND gates &1, &3, &5 and &7 re- spectively, an A function flip-flop
83, a B function 5 ~ flip-flro@?85, a nunber of additional inverters,
twel ve additional NAND gates &9 , G31, G33, G35, G3 G39, A1, A3, (A5,
G47, 49, wWhnirhsare agsOrd gl o nebg7Patd &4ipf1QPshofRidn Fig. 5B
- are the preset starting and stopping point switches for the A and B 10 -
functions Bt bsSfakse &fidwactrd dadnfhensmsudt inke koYhis BHE-B function

swi tches bei ng shown on the left, the starting paint sw tches being shown
on the toPkiRAtER S$hEpFnRYEHiNt %‘%\F?Cﬁé@b&%ﬁ'@‘%ﬂf%@‘t‘ﬁ@“ﬁof‘f’om Al so

h | it f d | i di- 15 _ .. des f decoupl i th
swi tches [OH IR D08 FANFINE SLaTRHRECR, 07080 GRABHE For TRRRUSt rati ve

gurposes, e £ [U0CHLET Welidd " POLRLS ¥, | GRS CHAY L RFEF 88! bi-

nary coded decimal form of the stage of the machine in

degrees at which-feéding or pulling of the packaging
material is to start is supplie@ via a plurality of
pins 105 and the bus to the comparator section. The

10 Low on this pin 69 also activates buffers 103 which
causes the feed or pull stop data from switches 7 to

' éppear via a plurality of pins 107 on the bus. The
data from switches 7 is also continuously suppliad to
the length deléy circuit, described below.

15 : : ' The feed control circuit controls three .
basic components of the system: the encoder clutch,
the feed clutch and the feed brake. The éncoder
cldtch is controlled by output - pin 109 of the feed
control circuit. When this pin goes Low, the pneuma-

20 tic stop cylinder for this clutch is retracted. This
cylinder should only be_retracted'whén”th:ee condi-
tions coincide, namely the machine should be betweén
350 and 359 degrees in its cycle, it should be in the
automatic mode, and the go siénal-should have begn

25 received from the product feed or take away systems.
A signal representing the first of these three condi—
tions is supplied to the feed contro; c;rcuitjpn.pin~ -

52 from gaté Gl (see Fig. 3A). When the machine is at



to 182 degrees, the A function stopping point swit ches have been set to 228_‘
degregges, ethe B function starting 20 poi nt sw tches have been set to K
78 defifees, and the B function stopping point swtches have been set to 359 ™~
degrees. Since these switches are binary coded deci- nmal switches, nore
than one contact per switch can be contact at a given tine. This is
especially illus- 25 . _ trated wth the function switches. The B
function stop switches also illustrate another feature of the present
circuitry. These td chesparestaget,0 t36% deigmakets hbweh IMhdss iLow hiss | e
pePrbd. This is done = - 22 - when it is desired to maintain a function
on t hrough- out theerkedpandogdupplbicd the ang el pput odfeNAYP. Gasef G&IJ oNA
will of course go off. The binary coded de- cinmal outputs of the starting
and st oppi ng poi nt sfignal repwesenddng ehaidier evhe onaabinesisofin Hheystem
via a plurality of pins 91 and 93. To illustrate the operation of the
function control cidwiematigsuade: is sURPIAd | piaxPinhdd dgeedFdgedt) HOA
function. As a result, the_correspond-, . ' .
-5 : the feed control circuitry. When this signal is Low,
the machine is in the automatic mode and a second in-
pﬁt_of gate G63 is High. The GO signal is supplied
- through gate G65 to the third input of gate G63.
Whenever the GO signal is Low, the output of gate G65
10 = is High. When all the inputs to gate G63 are High,
its output is Low. This Low is invefted twice, caus-
U . ing pin 109 to go Low and thereby retracting the pneu-
matic stop cylinder. Thé_output of gate G63 is also
fed back to the input-of gate G65, thereby iatching
15 its output High. This allows the GO signal to drop
and still maintain the encoder clutch in its proper
position. When the machine goes from 359 degrees to
zerd degrees'in its cycle, pin 52 goes High. This
High is inverted and the resulting Low forces the out-
20 put of gate G63 High, thereby unlatching gaté G65 and,
| more importantly, causing pin 109 to go High. This
cuts'off-the sinking current of the lbad and deener-
gizes the pnehmatic stop cylinder. The cylinder ex-
tends to its normal.positipn in which it will be en-
25. = gaged by the encoder clutch somewhere between 350 and

359 degrees in the hext-machine cycle.



ing pin 69, in this case the second fromthe bottomon Fig. SA
Low. This Lowis inverted by the corre- sponding inverter 81 and ¢ he
pul/ting High is rein- verted and supplied to gate Gl (see Fig. 5B). Thg
L) gut of gate Gbl-goes High, turning on an NPN tran- 15 sistor Q.
. Wen transistor @B conducts, it activates the A function start and stop
switches by driving the switch commns to ground. O course, the data
t here- .upon-appears via pins 91 of £Re=bus in inverted form In this way,
the A function start and stop switches 20 - are held on the bus for
time states TSI and TEQ. l*%té@rFr?artél‘brf,e%%“Ei%chb& e f&fd WYhpar es
these swtch values wth the nachine stage and if necessary sends out set

or reset sitgitH CHRRYWIpr nassume,Fhat Lhe GPRPARALPRt PassTet®y~ t he nonent
assune that the caom 25 . arison resulted in.the set ni oi ng Low.
This Low | Bines et chhenguldr o Kand f i pRekeding Ak Thak U osul'ti ng

H gh is suppliead, t e (whi.ch i s _asso- ciated with the A function)
and to gat% ?vé#% nrsca%eﬁ f?kﬁzﬁﬁﬁ%ﬁ%I lﬂﬁﬁg BRESE ction).

%?Cause th%ﬂggtﬂéw is inverted aﬁd the resdlting High forces the

output of gate G53 Low, since its otﬁer'input is also
High. This Low sets pull £lip-flop 97'and its ohhput
goes High. This Hiéhlis supplied to one input of NAND
| gate G79. If the machine is in thé-aﬁtomatic’mode, a
10 " second input of gaﬁe G79 wili also be High (beéause
| pin 77 will be tow). And if the machine is not in the |
registeréd:film.ﬁbdé, the input labelled PRINT will be .
High. This High causéé the output of gaﬁe 677, which
is connected to the third input to gate G79, to be
15 Hiéh, which_forcés the output of gate G79 Low. Tﬁis
| Low is.supplied.to one input of gate G81, causing its
 outpqt'to go.High. This High is inverte%{ahd’the re-
sulting Low, suppiied to pin 111, causes§$he féed
élutch to be énergized_and packéging mate;ial'to be
20 fed through the machine. The outﬁpt of.g;te G81 is
also supplied to a'paif of inverters in:series which
a:elconnected to a pin 113. When the output of gate
Gdl is High, pin.113 is High. This pid is connected
to the feed brake and when it is High the feed brake
25 is 6££. The Low output of gate G81 also causes an in-
dicator-lighﬁ'téllighé.'théreby aisplaying'the fact

that a pull function has beén initiated.



thegothey input to gate &1 is H gh but the other input to gate &3 is Low.
The gut- 5 put of gate &1 goes Low, which sets the A function LT
flip<fTep, ™ lip-flop 83. The B function flip-flop is not set, since the I
output of gate Q3'is High at this time. The output of the A function
flip-flop is con- nected to one input of g &9, the other input of 10

“which is connected through Bive i pukltetr feedimg/ b nainé disvededcmatealial

logic circuitry shown in Fig. 4. When pin 77 is Low, which nmeans that the
machi ne is in t hthaoughattie moaeh i het konbpnuest mrddtle 229 corepai ghognde-t s

out put goes Low. This Lowis supplied to gate 15 G37, causing its

_output to go Hi ghernimesolthak the gpreset7 fieeds atioin dpint dnesi bpen of gate
A1. The other input.of gate A1 is connected through an in- verter to the

A function enabl 8e8Ghedy. AN&RI HalshaccrEs opdmatlst 9res dewh e§otgihpgi on

A thgﬁﬁ enabl e sig-'zo nal is_Low and the ,correspondi ng ingut to

gat e i s Hi ghtheaoubpuls 9 93%@ GaPplevwer FRiS ELSYPRLROWPUFAi s Low

is supplied via pin -87,to the corresponding function relay 13 {o activate

the A function. E prWQQEﬂn§?9§&99hggﬁuPBgP"gf 99 &AW 1ot} BukoWausi ng

an 25N ggiged WY G bhe"e bRELRYS k'R Wi ® A85ming

- that the machine is not in the manual pull mode, the

plexer. is addressing the A function at this tinme but not the B function, - (&EJ

High output of gate G79 forces the output of gate G81
10 | to go Low. Because of this, pin 111 goes High, which
deenergizes the feed elutch, éin 113 goes Low, which
energizes the feed brake, thereby stopping the feeding
of material thtough the machine, and the indicator
light goes off. In summary, in a plain or unregiete:ed
15 £ilm mode, the clutch follows the action of the pull
flip-flop whenever the machine is in the automatic.
- mode and the PRINT switch is off.
In the manual mode, the feed clutch and
brake are indirectly controlled by NAND gate G83. The.
20 two inputs to this gate are the inverted ferms of the
- signals on pin 79 (signifying that the machine is in
the manual mode) and from the MANUAL PULL switch.
When both these signals are Low, both inputs to gate
G83 are High. This forces its output Low and.ehat
25 forces the output of gate G81 High, thereby energizing
the feed clutch and deenergizing the'feed brake. Once
 the MANUAL PULL switch input goes High, the output of .

- gate G83 goes High, the output of gete G81 goes Low,



that the A function has been activat ed. - 24 - Mwving farther along in
.the\nachine cycle, assune now that the stage has been reached where the A ,
.unction is to be deactivated. Wien this occurs, the conparator output on,

- @i %) 73 goes Low during time state 5 TS2. This Lowis inverted and

t resulting High is supplied to ¥Jates G25 (which is associated with the A
function) and G7 (which is associated with the B function). Since the A
functi on thet feedhabetat bd -deeneicgitdad anhete hbpednpgakeo Idate 25 i s

H gh and 10 the other input to gate &7 is Low. The output of gate . ;
@25 t her eapengdaesi L ovoresthaknd £t kheanfaghinenhadi peenogn thee output'of\¥

the A function flip-flop goes Low, with the result that the output of gate
29 goes dughmatie drde: bhegmasuad7 RiJds {upFabenteuld have oyt puts of

gates 41. and A3 go Hi gh.  This deener- gizes the A function relay and

turns offb?ﬁ@Aﬂﬁﬁékie@i%h“FﬁdF@&t&NQR%ﬂnQE1%%FB GlAcrPtkinave try

functions in.an identical fashion. Wen the nultiplexer selects the B
5 been Low. : - A _ _ _

When the-machine'is in the print or regis-
tered f£ilm mode, the comparator céuses the bottommost
pin 69 on Figf 6 to go Low. This Low is inve:ted.by
the ‘associated inverter 95 and the resulting High is

10 | supplied to gates G57 (whoée'output is connected to
the.sét input of]the window flip-flop) and G59 (whose
output is connedtedfto-ﬁhe reset input). This High is
also reinverted and supplied via a pin 115.to the
length delay circnit,.where'it causes a starting point

15 ~ for the window to be computed and supplied to the Fom-'
parator. Once the machine reaches the startingfpoint
of the window, the comparator causes pin 71 to go Low.
This Low is inverted and the :esulting High forces the
output of gate G57 Low, thereby setting window £lip-

20  flop 99. The resulting High from flip-flop 99 is sup-
plied to gate G67. ' The othar input to gate G67 is the
inverted ﬁorm_of_thé si§nal trom detector 29, labelled
EYE on Fig. 6. -Whén the EYE input goes Low, indicat-
ing'that a regiéﬁratidn mack has been degected, both

25 - inputs to gate G67 are High (aséuming that the window
has not closed). As a result, the output of gate G67
goes Low. This Low is su§p;;ed via a pin lljito_the_

length delay circuit, for a purpose described below,



- 20 function, the bottomopst pin 69 on Fig. 5A goes Low, which Low is :
inyerteg twice and supplied to gate 49 (Fig. 5B). The output of gate (49 >/

goéﬁﬂHigh causing an NPN transistor @ to conduct, thereby activating the
functidn ‘start and stop switches. The conpara- 25 tor reads these
swi tches and, if necessary, changes ¥he logic levels on pins 71 and 73.

Si he B f -t i | ected,. it i ' 7 i :C
enabled. Ao a recitd oL EhForeRet ineun bl tFiprroB ToEt HHE Mifes |
‘set, by the acti f gate a L i 1,7 the B flip-fl
S f g—"be )r/esete , a_gyl B"h é)a%%?oﬁug% aﬁat%gd é‘f%\(ﬁf@%pjfﬁﬁeggtc gfngi’g’l. %H?J%tlffput ng
the B .flip-fl i ' ' f ¢l : ' Wh
T perlop 1 S EHEENY°fn Tn8ERaTod Fighy unich FRHABAResITiRET It

of gate G31 is L’;a#eéﬁaé by SaeRUAR it Wi Kd0® %&w@eblsrqi el fng Nverted.

“The resulting H gh I's supplied to one input of gate (A45. the function
‘enabl e 0 pPhirdal s pm?ﬁhoﬁﬂq@ flegms?éw%yépygaym@w piad ss2 Hi gh

and.its output is-Low, as is at of gate _
going Low during the 350 to 359 degree part of the
éycle. | - |
._ In the print mode; feédlng 6£ the packaging
maﬁérial'is'pccomplished as follows: When the machine
10 cycle:beéins, both inpdts of gate G71 (the output of
| gate G69 and an input 119 from the length delaj board)
_ are High and its output.is Low. This Low forces the
~ ' output of gate G73'High. This High is inverted and
| 7£hg resulting Low is supplied to one input of gate
15 "GGQ. The other input to gate_GSB Qoes.High as soon as
| _thé c&éle starts gsince it directiy follows the.signal
lévél on pin 52, but this High is inhibited by the Low
.on the other input.. The High 6u€§ut of Qate G73 is
supplied to one input of géte.G75. In the print mode,
20 the other input bf ﬁhis gate is also High since it is '
| connected through an invertez'to.the PRINT switch.
Therefore, the output of gate G75 is iow, which forces
the 6utput of gate 617 High.- Assdmihglwe are in the
automatic mode, all'ﬁhree'inputs to gate G79 will be
25 High once the pulllflip—flop is set. When this hap-
pené, its outéut g6e§'Low, forcing the output of gate
GBi.High, thereby éneréizing;ghe feed clutch‘;ﬁd de-

‘energizing the feed brake as described above.



§

resulting Low on pin 89 causes the B function relay to be energi zed and
Low out put of gate (A7 causes the B function indicator light to blght

e- 15 : Wi se, -a Low on the reset input causes the outputs of gates
RE and G47 to go High, thereby ﬂeﬁgerg|2|ng the B function relay and
turnlng off the B functlon indi- cator | | n the mapu node, the input
to function 20 GGnttﬂﬂ "'t’“i‘ c’tf‘l"“'ilgB spf‘ﬁ"?@‘ﬁ‘é‘q_ a‘l’h‘fétfow is in-
verted angd supplie 3 and G3 sum ng .th he o ator has
el ect ed Bg’ @fﬁé t%g ?bﬁgnﬁﬁgalFss(ﬂyt é%) fEe gg?opriate T

swi tch indj i n- el
putttg gafe TB@é 3§PS haigﬁﬁga f?%“%g?génggt@*T¥»” ﬁé?h { M/§auses t he

out-put of ‘?1@% % 1% I—ll_lg}*l a

out put of° gate

EgedBQ‘é ﬁotu%?d\%]f'fnff@@tgd’ the:

go . Low, theregy energl zing t unction re- |ay.

sihe A f“’ﬁﬂd that '8 Rﬁgqgﬂutyl&? m&EE @ s”ﬂ dete&e? M¥Uha A SWitch is

heId cl ose

unction 1s enable leeMAse t he VANUAL B

SWﬂtChlf%ihdﬁﬁﬂ the feed brake and clutch are controlled by

10

15

20

25

30

the pull flxp—flop and not by the length delay cic~
cuit. However,.xf the reglstratan_mark is detected -
in the window} pin ll9-from the length delay circuit
| wxll go Low after the preset length delay has oc-
| curred. Th1s Low causes the output of gate G?l to go
ﬁigh, which forces the output of gate G73 to~go Low.
This Low causes the output of gate G75 to g0 ngh. As
a result the output of gate G77 goes Low, the output
of gate G793 goes High and the output.of gate G811l goes -
Low, thereby deehergizihg.the feed-clutch and ehergiz-
'.ing the feed brake.. This means that when an eyespot
:is detected in the window, the- £film feed is halted the
.preset length delay thereafter. |
| When' the output of ~gate G73 goes H1ghl it
also forces the output of gate 669_to go Low and to
remain Low until pin Sz.goes Low, i.e., until the ma-~
chine reaches the 350 degree.stage in its cycler This
latches the output of gate G71 High even after the -
51gna1 on pin 119 from the length delay circuitry goes
back High. Th1s is requ1red to keep the clutch from
turning.back on after pin ll9 goes ngh. If the latch
cxrcuztry were not employed, the clutch would drop for._
'one degree and then turn back on unttl the pull £lip
flop turned 1t back off.

|



both inputs to gate G35 are High, the output of that gate is Low, the

output of gate &9 is H gh and the 5
therehy energizing the B function relay. The appropriate indicator lights

out put of gate 45 is Low,

cone.on in exactly the same way as in the automatic node. Feed control

enbodi -

control
&3, b5, &H7,

“carled the pull fI|
t 6:"be pul | ed Orﬁ3¥i5ﬁ@t12®§ §e

10
circuit

|ncludes four inp ers

sl gn packag |ng

99 is called the w ndow flip- op (signifying that a "w ndow' al ong the

| ength of the p@@cagucagsnaaemakau&:@e@cteohwemm@ botEepk 127 difect-
registration mark). The feed control circuit also 20 - I ncl udes a

nurbers of addi t lgnalorinectédr o thel \feeddditom ek i DéhEs glibessGpblyEnyg G65,
&7, 69, Grl, Gr3, . Gr5, Gr7, Gr9, &1, and &B3, an additional flip- flop
101, an NPN tramhanﬁnedysmhpchnﬁeemauiodxt01thscxengtuedémay idouixet of

tri-state buffers 103. 25 When t'he mul ti pl exer causes the

second fron1thelbmghhn4n1a595wnt§hgs aiwwnpsexnutphesonepneseht in

R

10

15

20

binary coded decimal form a preset length delay, and a

plurality of inverting buffers 129 connecting the

-'length'delay:switches to the length delay circuit.

Theiéoncept behind this circuitry is as follows: Be-

cause of the nature of packaging material and in par-

‘ticular of packaging £ilm, there is a linear relation-

‘covers during the same time. Assume, for example,

'ship between the length of £ilm fed or pulled through

the machine and the numﬁer of degrees the eﬁcoder

that one encoder degree equals 1/8" of film pull. By

.way,of-illusttation, assume that the distance between

' eyespots is twelve inches and that one wants to pull a

bag-having a repeat length of 1/4" greater than that.

' distance, starting the pull at ten degrees. A twelve

" inch baé would require 12 times 8 or 96 degrees, and

" the extra 1/4" would require an extra two degrees for

' ~a total of 98-degrees. Thus, the feed start setting

25

on feed start switches 5 would be 10 degrees and the

feed stop setting on Eéed'stop switches 7 would be 108,

degrees. '

?ncl)gf‘? éhli’?:Fy r«{ns‘ P-Md OPsnd M %9,8 Fl“fﬁ' t%q,,97 i's
h'ﬁﬁl&tt@t I Afe pine HEEEEE‘S) 12/d o 'Nl‘bid Op

@

CIrCUIt 15 (Fig. 6) is ‘simlar to functiansgontrol. circuit 11 in this first

ment but pher gefe s %glﬁfvgi.g@iﬁgff(@ag gl deed



- Yhreyassoci ated i nverter 95 goes High and this High is supplied to the two
gat es,
L fl op.

transi st or

degrees at

- causes the
of pins 10

gates b3 and Gb5, -27 - which are associated wth the pul
| This Highis also reinverted and the resulting Low is sup-
plied to the inputs of gate G61,

&

causing its output to go H gh and cau5|ng

Q7 to conduct. This 5 = 35 =activates pull start swtches 5,

and the inverted bi- paky GpderkdeciyB! nhBHTNY, e 1 A0ecebskpy BChi ne in
pu

whi ch feedlng or

Low on this" pin 69 also activates buffers 103

|ng the pacKaging naterial is to start

is supplied %gyataburp%'vﬂ YSEE%%FSa19§x§ad 1Ryt ad Ca g NEo CABREEFROT

~section. The

whi ch V

epflx8a PQWaﬁﬂdH%ﬁﬁ%abéfﬁébﬁwthéh%%€€dﬁldﬂﬂﬁ@ftueaegeplural|ty

on the bus The d

-suppl i ed t s pde haagthed@lea) Thg CoEt thedepacikaee belmvaddition to

The feed control

a fromswitches 7 is also continuously

circuit controls three basic conponents of the system the

~ egcoder cl uiwd, démeyfedd.dsﬂﬁﬂneﬂdatyetbeedduhﬂ&sh'ﬁunsmﬁodeduckutch i's

“controlled.

by qut put pin 109 of the feed
ing which the eye is activated to allow printing be-

tween the eyespots and to aid in preventing false

- triggering due to reflections from the film. Assume

‘that the window is ten degrees wide, corresponding to

10

1-1/4* of film pull. Note that this is a length win-

| dow, not a time window. To move the eyespot with re-

spect to the closuze of the sealing jaws, we set a

length delay on switches 25. This delay can occut

15

- anywhere within the bag length because of variation in

‘the placement of the eyespots and it represents the

length of packaging material in degrees fed past the

sealing jaws after the detection of an eyespot. This

‘means that the 108 degree pull stop figure represents

- 20

the absolute stop of the feed mechanism, since if the

length delay were started after the point at .which it

would extend past 108 degrees, the machine would be

out of eye control. For a given absolute pull stop

. point-and a given delay, length delay circuit 21 com-

25

putes the statting and stopping poxnts for the window.

;The pull stop setting (108 degrees in this example)

forms the reference point. The delay value. from _
sw1tches 25 is subtracted from the pull stop setting

on switches 7 to determine the window stop value. A



control circuit. When this pin goes Low, the pneuna- 20 tic stop e
cyliwder %or this clutch is retracted. ~This cylinder should only be (£
retracted when three condi- tions coincide, namely the machi ne should be

bet ween™350 and 359 degrees in its cycle, it should be in the automatic T
node, and-the go signal should have been 25_?1 received -fromthe product
feed or take away systenms. A signal represe qlng the first of these three

condi - tions is supRlsteht O(d [, | eed QQQEE@s)ClxrsCl&Jb&Fh@t“d £eénf t@Tguat e
G (see Fig. 3A). Wen the mac ineis at 28 - the proper stage, this

signal is Low. Thicempidd diEfeeehed 86dgiwepltmRd StuonecE Nt Gfi nONR
gate G63. A signal representing whether the machine is in the automatic

nmode i s supplied Thdspmeahs (tskeet FEgr 4hyt delay, the tdreuf ebtgcandr sltop-
circuitry. Wen this signal is Low, the machine is in the automati c node
and a second i n- pingofpagatts G5B te Hvghdowhar@ detypral i ned sbippbndy thiough
‘gate G55 to the third input of gate G53. Wienever the GO signal is Low, the
out put d¥ gate 6sets of sthch#gh thehpuldl Istope switiches cagdt thecdeday
Hi gh, switches. And all this computation is done with the
four read oﬁly memories M1, M3, MS and M7.
The difference between the least significant
decimal digits of the pull stop setting and the delay
‘10 ~ setting is computed by memory Ml; the difference be-
tween the tens digits is computed in memory M3, and
the difference between the most significant decimal
digits is computed in memory M7. Memory MS subtracts
the constant window length from the'reéult from memory
15 - M3 to provide the starting point of the window. This
computation is all static. The lines representing the
binary coded decimal values of the pull stop and delay
switches are connected to the address pins of ﬁhe cor-
fesponding_memories and the contents of the memory at
20 each.address is the dQecimal difference between the
pull stop and delay switqh values which address that
particular memory location.
| For the above example, memories ML and M3
are programmed according to the following charts 1 -
25 20. On these cﬁarts,'the Al to A80 data bits refer to
. the binary coded decimal weights of the pull stop
switches. The Bl to B8O lines refer to the binary

coded decimal values of the length deléy switches.



¥ts™utput is Low This Lowis inverted twice, caus- ing pin 109-to go Low
ng) hereby retracting the pneu- matic stop cylinder. The output of gatg
As also fed back to the input of gate G65, thereby [atching 15
H4gioutput High. This allows the GO signal to drbp and still maintain the™.
.encoder clutch in its proper position. Wen the machine goes from 359
degrees to zero degrees in its cycte3?ptn 52 goes High. This High is

i nverted d he r.esul ting, Low for es,.the qut- 20, put s@f gate 63 |
Hi gh, the’?gbykﬁ*ﬁ‘{&%i?@ 88 ew&’so n&,‘“’lrgxnréew‘f%br‘fé‘ﬁffy?-ca-g?—i'ng pin 109 towi
go Hi gh. .S .Cyt s Si.RKi ur ¢ f el 9ad. and .deener- gizes

t he pneunﬁg?(?%?t g:pécéﬁ% n%%?.;ad%é’ggy'% rgdé;g%éx)-d%g%%s“?gt??sdn Pinq;nl position

in which E%igﬁgls:})g‘gtfé%étgé trom &I Ped ;&m@d?{é}f' gtolp somewhere

~ between 3 rees In the next-nmachi ne cyc -729 - To

11 ustrat gofien eAigrest A chle EReE (el ilaGiicUl inedBBTRdA the

conparator has deter- mned that the p of packaging materi al
ghoul d begign ¢ heWiihd i és 088" Shokin 1Al e&IRAEd LDN. these charts for

ease of understanding.



5 . ~ This Lowis inverted and the resulting H gh forces the output of
gat g, Gb3%Low, since its other input is also Hgh. This Low sets pull
flip+ttop 97 and its output goes High. This H gh is supplied to one input
of NAND-gate G79. If the machine is in the automatic node, a 10
second ! nput of gate G79 will also be.Hi gh #8etause pin 77 will be Low).
And if the machine is not in the registered filmnode, the input |abelled
PRINT will be High. This High causes t out put of gate Gr7, which is
connected to the third input to gate G7 to be 15 - High, which forces
t he~out put of gate G79 Low. This-Low igipugpl i-edet omone imput of cgate GB1,
causing its output to go Hgh. This H gfg|s inverted and the re- sulting
Low, supplied to pin 111, causes the fgaH clutch to be energized and
packagi ng material to be 20 fed thr pugh the nmachine. The output of
gate (Bl is also supplied to a pair of—nperters—tn—sert+es—wheh—are—
connected to a pin 113. Wen the output, pf gate GB1 is H gh, pin 113 is
High. This pin is connected to the feqdig*ake and when it is H gh the feed
brake 25 is off. The Low output¥dd| 9@ ed>88 BsGcPisEs InInB
dicator light to light, thereby displ @ig; e ot Phe® @ pal [of eco on

: =

has been initiated.
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ADDRESS
32
B2

0
0
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0
0
0
0
0
0
0
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0
0
0
0
0
0
0
0
0
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nt| nues until the conparator de- termnes that the preset feed stopspoi gt
¥ been reached. Wen this occurs, pin 73 goes Low, forcing 5 - the
tput of gate Gb5 Low. This resets the pull flip-flop, causing its output
("t{h,go Low. This Low causes the output of gate G7/9 to go High. Assunming that

the machine is not in the manual- @8 |- node, the Hi gh output of gate Gr9
forces the output of gate GB1 10 to go Low. -Because of this, pin 111
goes Hi gh,” which deenergizes the feed clutch, pin 113 goes Low, whi ch

0 The pull or feeding of unregistered material through the machine

energi zes the feed brake. fherepy SI_Qp.p.LrJ.g_I_b.e. feeding..af yaterial thr oughv
the machine, and the indicator {ight goes off. In summary, in a plain or
unregi stered 15 filmm)g the clutch follows the action of the pull
flip-flop whenever the machi s in the automatic. node and the PRI NT
swtch is off. In the manual @deg‘tge feed ¢ ulchyaygl rake are indirectly
controll ed by NAND gate G33. %2 20 " two inputs to this gate are the
inverted fornms of the signal h pin 79 (signifying that the machine is in -
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t he manual node) and fromthe MANUAL PULL swi tch When both t hese si gnal

are Loy both inputs to gate G383 are High. This forces its output Low P
an¥~ hat 25 forces the out put of gate G81 High, thereby energizing ~

the feed clutch and deenergi zing the feed brake. Once the MANUAL PULL '

swi t ch T'Rput goes- Hi gh, the output of. gat@ €83 goes Hi gh, the out put of

gate G81 goes Low, - 31 - the feed clutch is -deenergl zed and the teed

brake is energized. Note that if the machine had been in the automatic

nmode, the manual pull function woul d_have been disahl.ed si nce the .Ou_Lpu_L_Qf

gate G/9 woul d have 5 been Low. When the machine is in the print or

regis- tered fil mnode, the conparator  caus t he bottommbst pin 69 on Fig.

6 to go Low. This Lowis inverted by the asgatiated inverter 95 and the

resulting Hghis 10 - supplied to gatepdbd (¥hoge QUIPUL, IS Q,QnQ,eqLed

to the set input of the window flip-flop) a b9 (whose output is

connected to the reset input). This Hi gh islajso reinverted and supplied

via a pin 115 to the ' '
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gow t 0 be conputed and supplied to the com parator. Once the machite

hes the starting point of the wi ndow, the conparator causes pin 71 to.

A ow. This Lowis inverted and the resulting H gh forces the output of

gate G57 Low, thereby setting w ngdoy flip- 20 flop 99. "The resulting

H gh fromflip-flop 99 is sup- plied to gate G67. The other input to gate

G567 is the inverted formof the signal fromdetector 29, |abelled EYE on

Fig. 6. Wen the EYE input goes Low, indicat- ing that a registration nark\J

has been det.ect-ed; -bof-h-25 - . -~inputs to gate G67 are Hi gh (assum ng t hat

t he window has not clpsed). As a result, the output of gate G567 goes Low.

This Low is suppliefivia a pin 117 to the length delay circuit, for a

purpose described bgkpw, 32- and to the reset input of flip-flop 101.

Thi s causes the set{tout put aoff [dp-fil @9 &)1t angaslow, thereby |ighting an

i ndi cator |ight whi i ndi cates that an eyespot was seen in the w ndow for
pulled. Flip-flop 101 is set every cycle by pin 52

ength delay circuit, where it causes a starting point 15 ' for the
0
~~-gB

t he bag being 5
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I'n thé print-
is acconplished as follows: Wen
both inputs of gate G7/1 (the output of

goi ng Low during the 350 to 359 degree part of the cycle.
nodge, feeding of the packagi ng materi al
t he” machi ne 10 cycl e begi ns,

~

gate &69-and an input 119 fromthe |ength
output is Low. This Low forces the output
inverted and the resulting Lowis supplie
&69. The other input to gate G69 goes Hig
since it directly follows the signral—ey

del ay board) are ngh and its

4% gate G/3 High. - This Hghis
d to one input of gate 15

h as soon as the cycle starts

pi-p-52- but_this Hgh s

i mhi bited by the Low on the other inputfe| The Hi gh output of gate G/3 is
supplied to orle input of gate Gr5. In E}e print node, 20 . the other
input of this gate is also High since it s9gaonne&et ed Phrdugh en Fnwerter
to the PRINT switch. Therefore, the outjgyt of \gate G/5 is Low, which forces
the output of gate Gr7 High. Assuning are in the. automatic node, al
three inputs to gate G/9 will be 25 H.gh once the pull flip-flop is
set. Wien this hap- pens, its output gogs Low, forcing the output of gate-
@81 Hi gh, thereby energizing the feed c ch and de- energizing the feed
brake as described above. xa O A N M w N OV~ @6
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33- When the EYE input goes Low coincident with the window flip-flop beiing
\, the output of gate G867 goes Low and this Lowis supplied to the ¥engsh
ay- circuit via pin 117. -I1f this does not occur, indicat- 5
Tat a registration mark was not detected in the w ndow,
7 elutch are controlled by the pull flip-flop and not by the length delay
cir- cuit. However, if the regigtgaticon mark is detected-- in the w ndow,
pin 119 fromthe Iength delay circuit 10 will go Low.after the
preset-length delay has oc- curred. This Low causes the out put of gate GRl
to go Hi gh, which.forces the output of gate G/3 to-go Low. This Low causes
“the output of gate G/5 to go High. As a result the output of gate G/7 goes.

i~ng
the feed brake and

Low, the output 15 ——of~gatg\&f9 goes H gh—anmd—the—eutpti— of gate G31
goes Low, thereby deenergizing tlha feed clutch and energiz- ing the feed ’
brake. This nmeans that when Eﬂey $pot is detected in the wndow, the-film -
feed is halted the preset |len del'ay thereafter. 20 When - -
t he output of gate G73 goes Hif&f]- wt al 39 for eesc ha aut patof gate 69 to
~go Low and to -- o _ :
- wn
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remain Low until pin 52-goes Low, i.e., untiIJthe ma- chine reaches the 350/

G

'

_degI_ee ¢tage in its cycle. "This latches the output of gate G7/1 Hi gh even
after—the 25 signal on pin 119 fromthe |length delay circuitry goes
back H-gh,- This is required to keep the clutch from- turning back on
after pin 119 goes High. |If the latch circuitry were not enployed, the -
clutch would drop for. one degree and t hen4#urn back on untilthe pull flip
30 - flop turned it back off. - 34 - The l'ength delay circuitry

(Fig. 7) includes four nemory chips M, M3, M5, and M/, two conparators 121

and’ 123, a plurality of output buffér§ 125 a NAND gafeé &85, a prurality of

inverting buffers 127 direct- .5 «w| |y"connected to the feed stop .
swi tches for supplying the féed stopSiinformation to the length

del ay-circuit, |ength delay sw tchedx}5 whose outputs represent in binary
coded decinmal forma preset |ength ¢gays &hd“%a Pl Fafrty of ihvEYting
buffers 129 connecting the 10. ngth delay-swtches-to the |length

delay circuit. The concept behind thrg circuitry is as follows:. Be-
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cause of the nature of packaglng material and in par- ticulal of packaging
Q there is a linear relation- ship between the length of filmfed gr
ed t hrough 15 the machine and the nunber of degrees the encoder *

. 5 during the sane time, Assunme, for exanple, that one encoder degree”
eqiad’s 1/8" of filmpull. By way of illustration, assunme that the distance
bet ween eyespots is twelve inches anggthat one wants to puII a 20 bag

having a repeat length of 1/4" greater than that distance, starting the
pull at ten degrees. A twelve inch bag would require 12 tines 8 or 96

degrees, -and-the—extra-1/-4"—woyl-drequiTe-an extra two degrees for-a t ot al
of 98 degrees. Thus the feed start setting 25 on. feed start
switches 5 woul d b |10 degrees. and the feed stop setting on feed stop
switches 7 would b ,108 degrees. -35- Wth a fixed.eye machine, it is
necessary to del ayftihesppuir| wtep by @ féxed bength delay to achieve a fixed
rel ati onshi p betwe t he detectlon of the eye- spot and the sealing of the
package. In additMgn to :
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5 the delay, it is necessary to establish a w ndow dur- ing which " ﬂ/{
the eﬁe s activated to allow printing be- tween the eyespots and to aid in
i

peeyer ngfalsetrlggerlng due to reflections fromthe film Assune that"
.the-window is ten degrees wi de, correspggdl_ng to 10 . 1-1/4"  of f1|m
- pull, ~Note that .this is a |l ength w n- w, not a tine wi ndow. To nove the

eyespot with re- spect to the closure of the sealing jaws, we set a |length-
del ay on switches 25. Thi s—delay can-oceur-—aniwher-e-w-t-hi-n—the-bag | ength
- because of variation in 15 t he pl acenent of the eyespots and it
{epresents the | ength of packaging f#terial in degrees fed past the sealing
jaws after the detection of an eyespo}. This neans that the 108 degree pull
stop figure represents the absol uteéﬂ.oa, of, the hees pechaghs@y since if

t he 20 | ength delay were star{®f after the point at which it would
ext end past 108 degrees, the machi ngpwoul d be out of eye control. For a.

gi ven absolute pull stop point and.a glven delay Iength delay circuit 21

com putes the starting and stopprmgpornmts—for—the—wndow—=25 The
pull stop setting (108 degrees in thbs exanple) fornms the reference point.
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- 36 - constant (e.g., 10 degrees) is subtracted framthis conputed
dfference to give the start of the window This neans that for any d%lay;
wie) starting and stop- ping points of the window are determ ned by only #wo
: . - sets of switches, the pull stop switches and the delay swi tches.
d all this conputation is done with the four read only nenories M, M3,

.M> and H7. The difference bet weery 4 he | east significant decinmal digits of
the pull stop setting and the delay 10 setti.ng i s conputed by nenory
M, the difference be- tween the tens digits is conputed in nenory M3, and/

the difference bet-

menory M/. Menmory MS

frommenory 15

conputation is all
val ues "of the pul
+pins of the cor- respon

each address is the decil

.MEMORY M1,

CHART 10:

' -he-rost- st-grt-Ftcant-decrmat—dirgits is conputed in
subtrjacts the constant w ndow |l ength fromthe result
MBIEN provide the starting point of the-window. This

statijg:] The lines representing the binary coded deci na

stop jelld del ay dwistclreswaree eonwgected to the address

g nenories and the contents of the nmenory at 20
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><I.‘g O ~H.N M N VS OO

LI v & Oy & & & Gy &Y OV Oy

t~fial O O 0 O 0O 0o o o o o

[a)

<

=t :

- Al A A At A A A A

co-?ooocoooo-—l-—l -

s
<] £] © o © © -1 4 4 1 O O
143}
w
3|
Sl Nl oo~
nl ml fal o 0 o O O 0O O O o O
[a)
<
o

o~ 2l ©O O 4 4 O © ~ ~ O O

e
Hl Al A A A A A A A oA A

-

] <] O 4 O A O A O ~ O

wl!

wlH3l o o 0o ©c0o0o0o0coo

NI 3 B




pul | stog and delay swtch values which address that particul ar nenory
| ocat ien” For the above exanple, nmenories M and M3 are programmed .
according.to the following charts 1 - 25 20. On these charts, the Al
to ASO'data bits refer to the binary48eded deci mal weights of the pull stop ™
switches. The Bl to B80 lines refer to the hinary coded deci mal val ues of

the I ength delay sw tches. - 37 - The heading at the top ot each chart,
e.g., B =260, refers to the decimal value of the delay switch digit being
subtracted fromthe corresponding pull stop switch digit in that particular

menory. The contents of the menories are shown Tnverted in these
charts for ease of ungefstanding. - 38 - [err] O _
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subtracgion of the tens digits in nenory MB is supplied to the address.

| i Mes~of nmenory Mb, wherein .10 (or some other appropriate constant)
programred according to
onding to a mnndOM/mndth of
so 1101~

subtracted therefrom T
chart 21. Only that p3
ten is shown. In this
represents -20 (decimal)

‘not 130.

his menory is 5_
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chart the contents are not
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rr] [err] [errI O [err] Terr] |/ -60- The subtraction of the nost
Nicant di- gits of pull stop and delay switches is done by Renor y
t he pro%{anning chart for which.is chart 22. Like nenories M- andg,

e relevant data lines, in gdig case the AL0O0, A200, B100 and B200
are 5 connected directly to the address. pins -of. the nenory.
There are two other inputs,. explained bel ow, .that nust be used to address
- the correct result in this nenory. Like chart 21, the data in chart 22 is
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connections. As nmentioned above, these connections include connections to
the address pins of nenories 10 M,, M3 and M/ . Lines A -A80 and
&30 are al so con- nected to the inputs of conparators 121 and 123. The
4)% se of this fs to provide for the situation in which the ones or the
- tens digit, or bpth,,of the de—~ |%y a/at ue exceeds the corresponding.pull,
stop digit. 15 - Wien the ones digit .of the delay sw t.ches exceeds the
ones digit of the pull stop switches, as for exanple when the pull stop
value is 123 and t he del ay is'95,'conparator 121 generates a borrow signal
(Agh) on prn 2jand supplres this to conparator 123 tor supbseguent 20
" calculation indwhe tens decade. This High'is also supplied to an address
pin of nmenory [Err]. ®T& £signal is shown in the colum entitled "Borrow'
in charts 11{2@} Likewise, if a borrowis-required in the tens place,
conparator 123 &upplies a High to nenory M/. 25 "This signal is shown -
inthe columh antitled Borrow' in chart 22. There is one other address . -
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- 63 - this occurs, t he out put of nenory M5 fs 90 (decimal) and if the
huhgreds digit (the output of nenory M/) is not reduced by one for the

5 2 Nout puts of ne

If and oply if all thesg

canggcted to the inputs of. gate G35.
inputs are High, indicating a zefo difference in

the tens place, the output of gate G835 wll -be Low. This Lowis in- verted
and supplied to ah addréss pin of nenory 47. 10 This signal. is shown
in the cotum—entitted—tB—en—eha —Fer—exarpte—a re—t-hat—the-pul |
step value is 108 degrgés and the required delay is 29 degrees. In this

case, A100, A8, B2Q,| B
pul | stop and del ay Wi

and Bl are all H gh 15 and the rest of the
ch™ nputs ar & Low® VWrerP t Re rufdt i"pl ®xeé? €ndbl es. t he

menori es and buffers| oB|Fig. 7 by causing the corresponding pin 69 to go
Low, the conputatio the wi hdow is per- fornmed." Referring to chart 10, -
t he out : ——————M—under—t-hese—conrdi-ti-ons—ts—an—inverted 9 in
binary form This outpyt is supplied via buffers- 125 to out- put pins 131, -
where it and representsjthe ones digit of the starting point of the w.ndow,
and to out put :
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start;of the w ndow thejyoutput will be incorrect. To obtain this i.nput, the
pry M3 are all



133 where

. of}ﬂl he w ndow.
-Yhe/ones digit .o
' Thus, in
: subtraction:L,
“this chart, the
verted binary fq
out put . of nenor\

t st oppi ng poi nt

Since the ones digit of the delay figure is greater than

represents the ones digit of the 25

f the stopping point figure, pin 2 of conpar at or 121“goes\?
exam ning chart 13 for the result of :- - 64 - tile tens
one nust ‘| ook~a®7b®dtTom ot the chart where. [err] . From

contentS of the addressed nenory y |ocation is the in-
rmot 7. This inverted binary nunber 5 is the
M3 _and is 'supplied to the ad- dress pins of nmenory M .and

-to output pins ]
of the w ndoyw.
i nverted binpr
starting poipt g
section via pu
was | ess thah ™

from chart 21

35 where it represents the tens digit of the stopping p0|nﬁ'd
the output of nenory Mo for this input is the
forg of, 6, which 10 represents the tens digit of the
f the window. This output is supplied to the conparator

ut pins 137. Since the tens digit ot the pull stop swtches
at of the delay switches, pirn 2 of conparator 123 is High

“and on chart 15

22 one nust look at lines in which Borrow = 1. -In
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addi tion the output of nenory MB was not zero (deci- mal), so the entry in-{ _,
t haty cdiﬂnlfor this exanple is zero. Fromchart 22, the contents of 9-
nenory M/ at this location is the inverted binary forn1of zero for 20

both the w ndow starting point and the wi ndow stopping point. The w ndow
startlng poi nt output of memory M7 is supplied to the conparator via output
pins 139 and the stopping point output is-suf@pl4ed via output pins 141.

The conparator reads output pins 131, 133, 135, 25 137, 139 and 141

like any other set of switofies.@80LEGLBE tine GAllRt {A:6R6n20E tRECkehe
mfﬁaOM/fllp flop on the feed control circuit. In this exanple, the w ndow

flip-flop woul d BgqgSels vm?nnémsfmabl Re Sshfg%mrceﬁcmouﬁ& segress armew)ul d

be reset when 79 degrees was reached The remai ni ng portion of
the I ength del ayogi metiddy MSpeuiige i8) 10nqoidemiidraenersapgedpbiiatey
counters 143, 145 and 147, a NAND gate (87, . two one- shots 149, 151 and two
inverters 153, 155n§ﬁun¢kesmtsﬁbtractcdptM@nﬁfnnnuueﬂ&lﬂ4ﬁem¢4§ dsd 147
are connected to the

5 progrdmmed according to chart 21. Only that part of

the memory corresponding to a wxndqw width of ten is

shown. In this chart the contents are not igverted.

so 1101 represents 20 (decimal), not 130.



ay switch lines Bl, B2 B4 etc. Wienh the output of gate G67 (Fig. 6) in
feed control circuitry goes Low, pin 117 goes Low t hereby enablingsthe

unters and presetting the delay length into the-counters. 10: - From

: above description, this occurs whenever an eyespot is detected in the

‘Wi hdow. These counters are debrengnggd_by one each tine the encoder goes

- through anot her degree. The input t0 inverter 155 is con-- nected by line LI
to the least significant digit of 15 t he efceoder™ out put. The -out put
of this inverter is connected to both inverter 153 and one-shot 151. The-
output of inverter 153 is in turn supplied to one shot 149. Both one shot s
are connected to.the inputs of gate G87. Wth thi's arrangenent one shot 149
triggers 20 on the rising edge and one shot 151 triggers on the
falling edge, thus the output of gate &B7 goes H gh once each degree,
t hereby providing the proper decre- nenting rate to the counters. Wen the
counters dec- renment to zero, which represents the fact that the 25 :
| ength del ay ‘has expired, the output of the counters goes Low and this Low
is supplied via pin 119 to gate G/l (Fig. 6) in the feed control circuitry,
whi ch (as expl ai ned above) causes the feed clutch to be deener- gized and

the feed brake to be qnerqued. : '
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forgin & g. 9. This em bodinent differs fromthe first enbodiment in
that/g”nicroprocessor section 156 repl aces conparator section 5 9
and l/ength delay circuit 21 and in that feed control is now acconplished
with a standard function control circurt such as is shown in Fig. 5A and 5B
instead of a specialized circuit. F@ferrleFQo the standard con- tro
circuit, it should be understood that tri-state 10 buffers could be

used in place of the deCO“%hQ%ﬁg‘&%&ﬁ%ﬂznufé gmoé@ s1ghi AN

-66- A second enbodi nent of the present i nvention is shown in bl ock dlagranl(ji

settion 156 (Figs. 1OA—ICE) I nc ree per1 pher al |nter ace
adapters (Pl As) e 6 p

Rockwel | m cropr essor %DPTZ% éﬁ%&&ﬂ?<ﬂé§¥g€ W?tgﬁexagéc?né? QXMner
169, and a read- | 440 So e E9F S €y go ng
the |ines of secﬂgg}# 157 | ext eé&df“rqglr#%heet ﬁeeﬁb ﬁ?‘. n%f%ggé t-he

lines are contineas. Likéme@okiiest M10 dHidd-MPP) the rei@anE’l 8atd’ 1liaens,
the place of nultiplexer 57 of the .
in this case the Al00, A200, B1l00 and 8200 lines, a:e
5 " connected directly to the address pins of the memory.
There are two other inputs, explained below, that must
be used'to address the correct result in this memory.

Like chart 21, the data in chart 22 is not inverted.



t enbodinment. That is, PIA 157 is used a$ the nultiplexer driver to
e the address lines of the - {f7 - various function circuit, viaga
ot bus drivers 173. For reference, the outputs of PIA 157 are as
lows: PILN NO EUNCTI ON 5 2 ™

( FEED + RUNE SET OUTPUT 4 CRMt (FEED + RUN) 5
RESE] QUTPUT 6 0 ADDRESS 5 10 ' 7
ADDRESS 6 8 E ADDRESS 3 9 ADDRESS 4 10
ADDRESS | 1.1. E“"‘ABDRESS'Z‘"IP <4 < momo< o A~ .
SS 11 13 S ADDRESS 12 14 ADDRESS 9 15 4
ADDRESS 10 S | e | ; -
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16.

ADDRESS 8 From

-

ADDRESS 7 20 17
t he abaye, it is clear that PIA 157 contro(f’lfall the mul tipl exed address
lifes to the function circyits as-well as the set, reset, automatic node -
and manual pede—ootpotsTto{sarderreortsT—25 _ ~—Ffre—Trerm
function of [PIA 159 (fi JS. 10A and' 10B) is to bring the encoder data (
lines LI-LI p) into the ?C/)gem The pin assignnment of PIA 159 is as
fol |l ows: - 68'- PIN o~ & FEURCFOR 2~ ENCODER BIT 1
ENCCDER BI T} 2. 4 . INCODER BIT 4 5 ' 5 -
ENCODER BI T} 8 6 4 SfNCOBER BIT 10 7 "ENCCDER BIT 20 8
ENCODER BI T} 40 9 ¥ IENCODER BIT 20 10 10
ENCODER BI Tf 100 _ o
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1
3

" Pl

3590 QUTPUT 14
~1 FEED | NPUT 16
: 'f&x re inpu

ENCODER BI T.200 12 .

OUT OF RANGE | NDI CATOR 15
CRRM | NPUT 17

ts except 12, 13 and 14 which are outputs. 20°

| N REG STRATI ON OUTPUT 13

- .
RUN | NPUT Al |

61-(Fig. 10B) has all but one.pgpt .set as inputs. Its function is to
bring the start switch data for each of the functions into the system and

to output the fact that the registration detector is on. The pin aSS|gnnent
. for this PIAis as f®elferxing b&ek PLNFNQ. 7, the labbaeNSTBON B2,

START BIT-| .3.

-5

10

15

20

25

STARr BIT 2 4 START BIT 45
84 SHARTeBbI gefer to the QTARrYBwpdgﬂ decimal weights

of.rhe length delay sthches-and represent appropriate
connecrions between those switches and the rest of the
cireuirry on Figs. 7.&'8;‘while rhe labels_Al, A2, A4,
ere, refer.ro the“binary coded decimal weights of the
pull sroo.switches and again represent appropriate
conneétions. As ment ioned above, these eonnections
include connectlons to the address pins of memories |
M1, M3 and M?. Lines Al1-A80 and B1-B80 are also con-
nected to the inputs of comparators 121 and 123. The
purpose of this is to provide_for the situation in
which_the'onesior'the rens”digit{ or both,]of the de-
lay value exceeds the corresponding pull stop.digit.
When the ones dlglt of the delay sthches exceeds the
ones d191t of the pull stop switches, as for example
when the pull_stop value is 123 and the delay is 95,
comparator 121 generates a borrow.signal (High) on pin
2 and supplies this to comparator 123 for subsequent

calculation in the tens decade. This High is also

'supplied to an_address,pin of memory M3. This signal

is shown in the column entitled "Borrow” in charts

11-20. * Likewise, if a borrow is required in the tens

place, eomparator 123 supplies a High to.memory M7,
This signal'is shAwn in the column ehtitled “Borrow"
in charr'éza There is one other address input to
memory M7, and the need for such arises ‘when the sub-

traction in the tens place results in a zero. When

N



I START BIT 20 8 START BIT 40 9 START BI T 80 .
10 | e' 10 START BI'T 100 11 START BIT '

200"12™ EYE ON | NDI CATOR PI A 163 (Fig. |10C) has 128 words of
scratch pad nenory and 16 input/out put channels In.this em 15

bodi nent -al | the channel s are progranmmed ag puts, as foll ows: - 70- :
PI N NO "FUNCTI ON 8 STOP BIT 1 9 STOP BIT 2 .10
STOPBIT 45  ‘this occurs, the output of wenepygMp 45 P0 (decxmal)s-rcp
BLT 10 13 .- STOP BIT 20 14 STOP BIT 40 15 STOP
BI'F 80 10 and if the jwundreds digiybtppropgput OoFf memory M7) 1is

not reduced by one for the start of the window the
output will be incorrect. To obtain this input,'the
5 '_ outputs of meuory M3 are all conneéted to ﬁhé'ihputs
of gate G85. 1If and only if all these inputs are
- High, indicéting a zero difference in the tens pluce.
. the output of gate G85 will be Low. This Low is 1n-.
verted and supplied to an address pin uf memory M7.
10 This signul is shown in :he column entitled M3 on
| chart 22. | |
| For_exémple, assume that the pull stup value
is 108 degrees and thé required delay is 29 degrees.
In this case, AlOD,_AB,'BZO, B8 and Bl are all High
15. and the rest of the pull_stoé énd delay switch inputs
| are uow. When the multiplexer enableé the memori;s
and.buffers on Fig. 7 by.causing thé cbrtespdnding pin
'_69 td go Low, the computaﬁipn of the window is per-
formed. Reférring to chart ld the output of memory
20 Ml under these condit1ons is an inverted 9 1n bxnary
form. Thls output 1s supplied via buffers 125 to out-
puﬁ pins 131, where it and represents the ones digit
6E the starting poiut of the window, and to output
Pins 133 where it représenté the ones digit of the
25 stopping point of the windou. 'Sincé'the ones digit of
-the delay figure is greatér than the Gnes digit of the
stopping point figure, pin 2 of compa:ator 121 goes K

H1gh.. Thus, in examxning cha:t 13 for’ the result oﬁ



P e R R e ey o TR L T Baan. - WAL Stacr . SIRDIIENIAR Runite

, % STCP BIT 200 19 GO | NPUT 18 PRI NT/ PLAIN 17
EYE/I NPUT 15 16 MANUAL PULL The primary g

' ction of PIA 163 is to bring the data fromthe siop sw tches for each *
~function into the sys- tem In addition to the functions indicated above
"this PIA also is the scratch pad nenory for the system 20

Referring to Fig. 10D, clock 167 4 $s&hown connected to hexadeci nal count er

169. The purpose of this counter is to forma s 't rj.cal e
cl ock pul se F&"’oe“s’%rppﬂ‘@&‘ i "I\?PU‘pl‘h"‘B?‘“EinH t'b"%‘mﬁeL &l Du? 4 |E¥1W|m}'t'e &J
frequency by sired connect.ing f the MPU

to the approb’ﬁE atﬁb" o‘u't"bﬁ? ﬁ?‘r‘f‘dT 'f‘h‘ ‘é"éuntér Fif ok & &4 y‘P‘l"r'Fz‘un Cl es _

other than 3 *Wla‘? b{gﬁuU]I i zed with ‘t’h‘gmﬁgr{g qiJ (.HHJ idy-isNep@dijtgon, it

Lt
i s not neces§ &r rangemthy ave a symetrical square

wave ol ock PYSR 4 EEabRG GO e 2 OTBRY ﬁa'l',xw&va d5nde 3 Wil ©2

5 1s the output oE memory MJ and 15 eupplled to the ad-

dress pins of memo:y M5 and to output ans 135 where
it represents the tens digit of the stopping point of'_
the window. From chart 2L, the output of memozy M5
for.this:input is the 1nve:ted bxnary form of 6, which
10 represents the'tens'digit of the starting point of the
| window; This output is supplied to the compecato:'
'Isection via 6etput pins i37; :Since the tens digit of.
”the'pell stoﬁ.switches was less than that of the delay

sw1tches, pPin 2 of compatator 123 is High and on chart

15 22 one must 1ook at lxnes in whxch Borrow = l., In
_addxtlon the ‘output of memory M3 was not zero (deci-
mal), se the entry in that column for ﬁhis'example is
zero. From chert 22, the contents of hemory M7 at
this 1ocat10n is the inverted binary form of zero for

20 | both the window startxng point and the window stopping
point. The window starting point output of memory M7
is suéplied_eo ﬁhe cemparato:'via euﬁput pins 139 and
'the_stopping point optpnt is eupplied via output pins
141. The comparatot.:eeds'outpht p1ns 131.'133, 135,

25 | 137, 139 end 141 like ahy otheieset of switches. and
uses this data to set and reset the window flip-flop

on the feed contcol ciccuit. In this example, the
window flip-flop would be set when the. machine stage
reached 69 degrees and would be reset when 79 degrees

was reached.

20



Ie%glng,edge of the wave form .5 In this particular enbodi nent of
the rnvention, it is preferred that the ¢l ock frequency be 1.5 Miz. ~
Ref erring nmore specifically to the MPU i+-68ekf, there is shown at 175 an
RC network attached to. the reset pin of the NPU to ensure _that the HPU is
10 automatical |y reset %Ptquﬁkﬂkﬂﬂnk?ﬁﬁ§°6r°fhé“PlES"B&&UHR%PY The
MPU has eight data |ines connected to the PIAs and ROM 171 by a

bi di rectional dat & btSY2ERY gﬁﬁﬁeédga'd leskn¢lndes BRrget &éF‘&e‘d&d WHinafk %r e

nen i o i oo Sk BREC IR0 AAR ARRAPF LB oBEY 18T Hhe s
activating ROV 17%no EM 431 990 ol yd NenPEoeg el RaNo, gxecuined e ddise

MPU and hence this addres iNTs usua €55 ng of

acconpl i ghed by Z&It s o tp_guhltgf}tsﬂq %anfhgoéﬁ&h#ﬁ%}&h ?F\hgﬁhe%cy&?ﬁle

- pi ns. VMen the ri Low, e output o gate

output is suppliedidpapi Qwﬁcﬁﬁnqm‘eé ). ered) egd negEs) Rhed %nh%&dpdte of
decoder 177. The fourth fromthe right address | ine i's connected to pin 25

5 of decoder 177 (ddwee OLHPI (srigbl %)plm el F66d EBhErBLNcHEcutrydYueier

177 is enabl ed. ce enabl ed,
Low, pin 117 goes Low thereby enabling the counters

square wave regardless of the input wave fornmsince it only triggers on thfiEé%ﬁ

and presetting the delay length into the counté:s.

10 " From the above description, this occurs whenever an
eyespot is deteéted in the window. These counters are
decremented by one each time the ehcoder goes through
another degree. The input to inverter 155 is con-
nected by line Lllto the least #igniﬁicant digit of

15 the encoder output. The output of this invertef is
connected to both inverter 153 and oné—shot 151. ' The
output of inverter 153 is in turn éupplied to one shot
149. Both one shots are connected to the inputs of
gate G87. With this arrangément one shot 149 triggers

20 on the risihg'edée andﬁone shot lSl'triggers.onlthe
-falling edge, thus'the“output of gate G87 goes High
once_each degree;'theﬁeby providiﬁg the proper decre-—
menting rate to the counters. When the counters dec-
rement to zero, which tépre;ents the fact that the

25 " length delay has expi:éd,'the output of_éhe countecs
goes Low and this Low is supplied via pin 119 ﬁo gate
G71 (Fig. 6) in the feed control circuitzy,_ﬁhich (as
explained above) causes the feed clutch to bg_geene:; -

gized and the feed brake to be energized.



oytput of

*%h act ed
.qrl®Low an

conhect ed

¢ selecting
pin 14 of
Hi gh and t
@5 is sup
Simlarly,

decoder 177 is determ ned by three other address |lines which are
to pins 1, 2 and 3 -72- of the decoder. \Wen all three ldnes,

d.the .decoder is enabled, pin 15 of the decoder. (which is
to pin 23, the enable pin, of PIA 161) goes Low, thereby
PIA 161. Wen the firsy g Lhe 5 _ address lines is High, -
t he decoder goes Low. Thrs forces the output of a NAND gate (93
he out'put of a second. NAND gate (95 Low. The Low output of gate
plied to pin 37 of PIA 163, therehy selecting that PIA,
Pl A 159 i sAs@ecqnd embodimepl pF ttﬁ’@- RGN IR ECREAPR: goi ng

‘High and PIA 157 is selecgted by, the first and second, address |ines going
Shephiedn fodh el 3

Hogh It i
addr esses
because th
i n- struct
same two a

5

10

15

20

stHr AAF RO EPEM 3 iG o B STRES BBF t he

ol Rk 2 A dE B o BB B BT A HRgb T or Y
A03catfBERS ot ip o8 FUORL P Btph o BUA JBRetEE° 1T
9 and length delay circuit 21 and in that feed control '
is now aécdméliéhéa with a standard function cdntzol
circuit such as is shown in.Pig. ﬁA'and SB instead of
a spéciaiized.ciréuit. Referring to the stagﬁard con-
tfol dircuit, it shoplé be'undéistood that':ri-st;te
buffers éould se'use& in_plaée 6f tﬁe decodpling
diodes shown inlfig; 55. I |

| | Midtbprocesséf section 156 (Figs; 165-103)
inclﬁdes tﬁrée 6520—type_pe:iphe:al interface.adaptérs'
(PIAs) 157, 159, 161, a 6532-type PIA 163, a 6502-type
Rbckwell ﬁiq;bptoqéésdr (MPU) 165, é 3MHz clock 167. a
héxadecimal coun£er 169, and a read-only memory (ROM)
171.  Plugs P1-P5 are.éhown céhnecﬁing the lines of
section 157 which ;xteqq.frbm sheet to sheet but in
féct.thé 1ines are cthinuous, Turning first to Pig.
10A, PIA 157itakes the blace'bf muitiplekgr 57 of the
first embodiment. fbaﬁhis, PIA 157 is used as the

multiplexer driver to drive the address lines of the



ever the rightnost line is Low and the other of these 20 - . address ;
Iir}es s Hi gh, both inputs of a NAND gate (@7 are High. Its output is _

forcéd Low. This.Low i's sup- plied to a chip enable pin 36 of PIA 36 and :
al so Lo an input of gate @3. As a result6 pin 37 is also forced Low as

~ befor'e. . -Wen both pins 36 and 37 are th/'lﬁé 25 scratch pad nenory

s addressed.  yThe RI00F@HE PbnMBY HRR tfoldmvsatt@ﬁfd,%ughaﬂv%%m i

Figs. 11A and | 1B. On start up, the systemis initialized .€e., counters
are cleared, point/Es a&ripbteabhee], t¥eL outiueXSe SBER 157t Qe

se¢ if the main power relay (CRM is on. |If not, the automatic an nanual.
node outputs are figlriegs off. The - progranlcontlnues t hrough all the
~functions in this case but because the automati c and manual node out puts
-are off no outputs will be PINNBO.on. Once thaneEsten 10 -~ relay is on
the program next checks to see if either feed or runis on. If so, the
machi neSis in'the auto- matic RBode. |f notCRM*ﬂthEDnanmﬂN) I n either
case, the appropriate output (manual or automatic) is set and the pr ogram

conti nues. 3 . SET OUTPUT
| | | 4 CRM* (FEED + RUN)
5 RESET OUTPUT
6 ADDRESS 5
10 _.7 ADDRESS 6
B ADDRESS 3
9 ADDRESS 4
w - | 10 ADDRESS 1
| 11 'ADDRESS 2
15 - " 12 ADDRESS 11
13 ADDRESS 12 '
14 _ ADDRESS 9
15 ADDRESS 10
16 ~ ADDRESS 7
20 17 ADDRESS 8 |
From the above, it is clear that PIA 157 controls all
the multiplexed aﬁdress_lines'to the function circuits
as well as the set, reset, automatic mode and manuél.
mode outputs to said c1rcu1ts. |
25 The main function of PIA 159 (Figs. 10A and’

'10B) is to bring the encoder data (via lines L1-L10)
into the system. The pin assignment of PIA 159 is as

follows:



16 Eg The next step is to conpare the encoder value with the
.V [&%‘fronlthe previ ous pass through the program If the encoder val ue #as
~no hanged, the value (which is stored so that all conparisons nmade during

_¥he. sane pass through the program are nade 20 to the sane encoder
“value) is kept and the program cdn®®nJes. If not, the stored value is
changed, and a delay checking loop is entered. If the nmachiine is not in the

print nmode, the 1oop is exited and the program continues. |f the nachine
is in the print node, the 25 inregistration flag is checked. If it -
is on the loop is caRiNpNGd: if not,i&!égiégﬁted. Finally, the de- lay

counter is checked and if it is not AN the de- lay counter is :
decrenmented. The two bfanches of tHRNCODER BiI ﬁrogran1nOM/converge. 1

the machine is in both She autonaﬂ(#é§§b§%i§&?n9des, the delay counter is
7

ser- viced and then the“nul tipl exer s®set to ad- dress the first

Zgg;gii'ig t he feed.con?rol crfgu}[Héhééﬁégﬁg#g;égnbOdlneht’ the_flrst
5 5 'ENCODER BIT 8
6 ENCODER BIT 10
7 " ENCODER BIT 20
8 ENCODER BIT 40
| 9 Encobsn BIT 80
10 - 10 ' ENCODER BIT 100
| | 11 ENCODER BIT 200
12 ~ IN REGISTRATION OUTPUT B
13 350 - 359° OUTPUT
14 - our bF_RANGE INDICATOR
15 15 ' FEED INPUT '
| 16 | CRM INPUT
17  RUN INPUT

All pins are inputs except 12, 13 and 14 which are
outputs. ' o
20 o PIA 161 (Fig. 10B) has all but one port set
| ‘as inputs. Its function is to bring the start switch
'data for each of the functions into the system and to
output the fact that the regiSttation detector is on.

The pin assignment for this PIA is as follows: N



above, in this enbodi mrent the feed control circuit uses the standard o
functiqg control circuit shown in Figs. 5A and 5B. To do this all logic
ded sions are 10 . done by the MPU. The A output of the function board.
sel ected .as the feed function board controls the feed clutch and feed brake
and tHe A swtches provide the starting-ae® stopping points for the feed
function. The start switches of the B function are used to set 15 the
length delay for the syste®IZh®Qhe stop swiEHNELION the B function are
unused. The output of the B function is uged to drive the encoder clutch.
The A enable and B enable inp#s are w redST8&Pt 8L Re feed control circuit
since these - functions nust bhe enabl ed .20 .ag @ |, times. Thus, once the
feed roller function is ad- dressed in thesﬁﬁggr (By setting 1),

the next step is to conpare the encoder Vaéygkwibqglge preset start\ng and
.stopping points of the feed function. If 2 he encoder value %s not
withinthe preset range, the feed rollers u of f (by deenergi zi ng

t he feéﬁ clutch). [If the encéﬁer i s sone e&g&bé?aggn the pre- set :

starting and stopping points, ghe next stegphfet 817 10 :

7 " START BIT 20
8 START BIT 40
9 | START BIT 80
10 © 10 - START BIT 100
1 |  START BIT 200
12 EYE ON INDICATOR
N PIA 163 (Fig. 10C) has 128 words of scratch

pad memory and 16 input/output channels. 1In this em-
15 bodiment all the channels are programmed as inputs, as

follows:



S

eterm ne whether the machine is in the print node. If not, the feed’

are turned on and the programcontinues. If in the prlnt mode, gt he

in-Tegistration flag is checked. If it is not on, a check is nade to 5 L
~See if the registration mark is being detected in the window. If not, the

seen in

feed rollers are turned on and the program continues. |If ‘the eyespot is

t he conputed wi ndow, the=del@y-counter is set to the delay setting

(fromthe B start switches on the feg _ circuit) and the
feed rollers are t EHbN@n.  As soon-ggﬁﬁﬂgégyespot is seen in the w ndow,

the in registra- tion jndication '§?@9h3ﬂH%T erefore, only the | eadi ng edgéw

~of the eyespot causes 1he | oading

In this way, the systemis

i nsensitive to eyespotg 15 W gwg. # nachine \S in the print node
~and the in registration flag is on, the JE ay count is ghecked to see if it
is zero. If not, thegdeed roIIerssqbgtgﬁpeﬁ on And theMprogram conti nues.
If the delay 20 count does equal zero, the length delay has been dec-
g renented and thereforg the feed rolslq_qgs Bye gurned off. Once the feed
rollers have been either _ '
12 STOP BIT 10
13 STOP BIT 20
14 - STOP BIT 40
15 STOP BIT 80
10 24 STOP BIT 100
23 ~ STOP BIT 200
19 GO INPUT
18 PRINT/PLAIN
17 EYE INPUT
15 16 MANUAL PULL

The primary function of PIA 163 is to bring the data

- from the stop switches for each function into the sys-

20

25

tem. In addition to the functions indicated above,
.this.PIA also 13 the scratch pad memory foi the system.

T Referring to Fig. 10D, clock 167 is shown
connected to hexadecimal counter 169. ' The purpose of
this counter is to form a symmetrical squ&re wave
clock pulse to be supplied to MPU pin 37 and to divide
the clock input frequency by 2, 4 or 8 as desired by
connecting pin 37 of the MPU to the éppropriate output
pin of the counter. In this way,'fréquencies.other
than 3 MHz can be utilized with the same circuitry

In addztxon, it is not necessary with thxs arrangement



turned on or off, the nultiplexer output is set to two. This addresses thg- bé?s
encoderg .cl utch functlon and 25 enabl es the next. cycle to be \
ini¥iated. |If the en-. coder value is not greater ‘than or equal to 350 de-x
grees, ,tthe clutch output (function B on the feed con- trol .circuit board)

i s turned off and the program con- tinues- hfi the encoder value is greater

t han or équal - 76 - to 350 degrees the clutch output is examined to
see if it is already on. If so, it is left on and the programis continued.

This latches the cl yoCh L L&m**mrﬁbﬁfaﬁ(ﬂd%ﬁ;tﬁ&kﬁ ..t@eze&rbéieqfs@pﬁe shhckhat
S\ point; the clutch function is automatically forced o , on

the ot her “hand the. emeodRiumadticaitofiheatan lyngtovidiiad $Pnddr dednees
‘but the clutch output is not on, the GO signal fromthe feed systemor the

t ake-away systemi SqummaihvéfrécbsrmsagMI the input iways cBotin, sihee it
clutch is turned on and the program continues. [|f not, the encoder clutch
I s. not yet turned onnlYTmnnggﬁtscohathéuﬂeﬁﬂamqﬁadga(ﬂfcﬁhernaeecﬁdem.
clutch) does not depend upon any val ues set on - .
.5 In this particular embodiment of the 1nvent10n, it is
preferred that the clock frequency be 1.5 MHz.
‘Referring more specifically to the nPd_it—
self, there is shown at 175 an RC network attached to
the reset pin of ehe MPU to ensure that the MPU is
10  automatically reset with no pushbuttone or the like
~required. The MPU has eight data lines connectea to
KJ{ the PIAs and ROM 171 by a bxdlrectional data bus, and
sxxteen address lines (only twelve of which are used)r
The rightmost address pin is used to activate ROM 171;1
15 When this pin is High, the output of a NAND gate'GQI
goes Low, thereby activating ROM 171. ROM 171.con;
tains the program being executed by the.MPU and hence
this address pin is usually High.
|  Addressing of the PIAs is accomplished by
20 .the rightmost and fou;th from the right address pins.
When the rightmost pie is Low, the output of gate G911
is High. This output is supplied to pin 6 (one of the
enable inputs) of a 3-to~8 line decoder 177. The-
fourth from the right addcess line is connected to pie
25 5 of decoder 177 (the other enable pin) and when Ehis'
pin is Low, decoder 177 is enabled. Once enabled. the

output of decoder 177 is detetmﬁned by three othe:

address lines which are connected to pins 1, 2 and 3



taNt or stop switches. 15

.S .
.-é__m}cph

After servicing the encoder
the re- nmaining functions are perforned. In particular the. ougput_

ot i pl exer output is incremented by one and the result is conpared with _

nunber of func- tions plus one to see if all the functions-(in
case twel ve) have-bé&n-checked. [If all the functions have

been checked, the programreturns to its begin- ning. If not, the start and

s the total
V this 20

stop sw t clods trhst

eeodex: f Whery oﬂlartévctmaph;eebt ertshéoefnewert%| ue.

| f

the encoder. value falls within the preset range for . that function,

the functi &¢Gde5rhegeBabled, fukn 13 ?E FG?n@GCBQP‘ HHN&QHmﬁscase

t he

_gﬁﬁéﬁéhet‘)h%r{%ﬁ%” P B Bire i A0 f”ﬁfn?%'*-“ﬂg&ghﬁéﬁﬂ" &R cod ol
oxecut i on SPtn HEEPRreetE i ik iRy (WEeR, PR B RSO

f&SO' HTON Yo diss UPPhES 4" HIGHC BT Ofh bt Pfi3eBbadr gd¥d 10 250 rpM

10

15

20

25

Low. This forces the output of a NAND gate 693 ngh
and the output of a second NAND gate G95 Low. _The Low
odtputfof gate G95 is supplied to pin 37 of PIA 163,
thereby selecting that PIA. Similarly, PIA 159 is se~

lected by the second address line going High and PIA

157 is selected by the first and second address lines
- going High. It is preferred that the address lines be

chosen such that the addresses of the PiAs are located

in the lowest 256 locations in memory becauSe:this-al-
lows them to be referenced with'only twdlmemory in-
structions. |
Addressing df'thé'SCnatch pad memory in PIA
163 uses the same two address lines of the MPU.  When-
ever the rightmost line is Low and the other of these
address lines is High, both inputs of a NAND gaté G97

are High. Its output is forééd Low. This Low is sup-

plied to a chip enable pin 36 of PIA 36 and also to an

input of gate G93. As a result, pin 37 is also forcea
Low as befbre. When both pins 36 and 37 are Low, the

scratch pad memory is addressed.



Fromthe above, it will be appreciated that the encoder constitutes neans
for;geng&ating val ues representing the stages of a machine in its cycle as
t he mgehi ne progresses through a cycle and that in switches 5 and 7 ~
constitdte means for presetting starting and73tepping points in the cycle
for at{least one of the functions of the machine in terns of the st age

val ues. Furthernore, conparatbe gprogram om NPE [65stobbkbudi thet fhaiv- he
MPU in the second enbodi - 15 ment constitute nmeans for conparing-the

val ue repre- sentigtprtheshougednoFigse rddhiared i hlBts Ouckeankt lag,hahy eset
stafting and stopping point values. Each function control circuit
constitutes means Systemi isalnitigldr@dvaiini®i ni¢Runtersespecrilearedehi ne
function 20 - when the encoder values are greater than the preset,
starting point valRRLBERL3rdreeditial k4ad preket sTRPPNAXEPSERP Vi@ t@ f or
that funcgtion and for iéog- ping sai d nmachine f nctiog when the encoder.

val ues representi ife htt stRgeBatp PverRORIAY | HCRMY L$.PR-251F noty Rhey,

are greater Lhan i Sheet RhaPaN” iae HHEpdPS PR rheigh. Ble, bl
reans 190191100 HERdBGR, A8nc ERROEHLSB L 0K BERLEERS YK enis
case but because the automatic and manual mode outputs
-are Off no dutputs will be turned oh. Once the.haster
10 relay is on the program next checks to see if either.
| feed or run is on. If so, the machine is in the auto-
matic mode. If not, it is in manual. In either case,
v : the appropriate'outgut.(manual or autbmatié)'is set
and the program continues. '

15 | ' The next step is to compare the encoder
value with the value from the previous pass through
the program. If the encoder value.has not'changed,
the value (which is stored so that all comparisons

‘made during the same pass thtough the program are made
20 - to the same ehcoder'Value) is kept and the program
continues. If not, the stdted value.is changed, and a
delay.cheCking loop is entered. If the machine is not
in the'print.mode,'the loop is exited and the'prégram
continpés. If the machine is iﬁ the p:int mode, the
25 in registration flag is checked. If it is on th§ loop
is cpntinned; if not; it is exiﬁed; ?inally} tﬁe dée
lay counter is checked and if it is not zéro, the-¢é~

lay counter is decremented. " The two ptanchestéf-the" -



Ecﬁoﬂ ing the value conparison substantially the same, and for
cgmrenci ng eyclic operation of the nmachine. - 78- It should al so e
~~ appreciated that |ength delay switches 25 constitute means for setting a.
* 7pre- determined delay length of tubing to be fed past the sealing neans of
( the machine after detection of a regs45. I stration mark before sealing
of a package occurs. That is; for each package sealing occurs only after

t he dete I d| PRL, (- el Qﬁﬂﬂe_ eedi ng of
the pr edg %Ie'da{}en%?)hvee? packgg‘f %ﬁ%a@‘é‘r'lﬁgﬁ tErgoggﬁ the %n ne and, mv
partic- omaeiér anB2%r it mEPds DOt REr de 1 Ny e%e.rgcdq@ysémtches 25 1n

conjunctlon wth.the pul'l or feed sfop swtches 7 and the feed control

circui try odad hgndi ERbntERdimuYElplLOke t hePFRULST )t He sR0onch efdpodi nent

constitute neans for accepting signals fromthe reglstratlon mark 15
detectordr&sswhhéefntsdemmaneﬁm portions of the tub- ing are being fed
past the detector, thereby ensuring that only registration marks within the
S5predet erm ned For this partxcula: embodiment, the f;:st
address is the feed control circuit. As methoned
. above, in this.ehbpdiment the feed control circuit
'uees.the staﬁdard fﬁndtion control cixcuit shown in
Figs. 5A_end SB. To do this all logic decisions are
10 done by the MPU. .The A output of the function board
seiected as the feed function board controls the feeq
elu;ch and feed brake_and the A switches provide the
starting and stopping points fo; the feed function.
The start switches of the B function are used to set
15 the iength delay for the system and the stoé switches
of the B function are unused. The output of the B
function is used-to drive the encoder clutch. The A
enable and B enabie inputs are wired Low for the feed
control circuie since these functione must be enabled
20 at all times, |
| Thus, once the feed roller function is_ad—
dreseed in the_péogram (by setting uﬁx = 1), the next
.sﬁep is to compare the encoder value with the preset
'stareing ahd stopping;pqints of the feed function. 1If
25 .~ the encoder value,is_not within the p:eeet-range. the
| feed rollers are turned off (by deenekgizing ehe feed

clutch). If the encoder is somewhere between the pre~-.

set stdrtxng and stopp1ng points, the next step is to



portion (i.e., the window) of the tubing are detected. In the first

enbogdi newt nenories M, M3, Mb and M7 and 20 I n the second enbodi nent
the MAhconstitute neans re- sponsive to the pull or féed stop switches and
the de- Aay switches to signal the accepting neans to accept the sensor
(reglsﬁiatlon mar k detector) signals at Th&stage in the cycle prlor to the

t st t L to the del I pl th
Penath of the wi nashermine valsBF8 BherMathi'n, A8 it e Sarat: bpde. "
de{erm ni ng when ?ttenq)etl ayu;gngég?lo &#%I %g hasltﬁl sse the s V\Fpggprﬁrgggim

af ter detectlon of the tegi's

feeding cir- nst4 ¢ uf es a gige]e]e] t e feedl

-79- tubing after coRe é{"‘% I e#gt }{"lﬁhggg ss"fg eépegea% 'ﬁe‘?ﬁ%l?ggﬁgmw
~sealing of the tuliRg als tdidci@ant - 1 o ot SEeLo t and
the feed control ci r%g‘w t |é\w§% he f1 rst enﬁg/ggrrenn%tt rahei.!soeaccoér]llgJI ggb?g ﬁggﬁsgg

and rocommenci ng Gyel T ongt o) o akROH, RakLd Koy A deeddcLTERL"®
constitute logic window. If not, the feed rollers ace turned on and
~ the program continues. If the eyespot is seen in the
computed window, the delay counter is set to the delay
setting (from the B start switches on the feed control
10 circuit) and the feed rollers are turned on. As soon
as the'eyequﬁ_is seen in the window, the in registra-
tion,indicgtion_is given. Therefore, only the leading
N _ ~ edge of the eyespot causes the loading of the.delay.
In this way, the system is insensitive to eyeséot o
15  width. | | |
' _ If the machine is in the print mode andlﬁhe
in r?gistratioh flag is on, the delay count ;s checked
to see if'it is zeéro. If not, the feed rollers are
turned on and the progrém'continues. If the delay
- 20 count does equal zero, the 1ength delay has been dec-
remented and therefore the feed rollers are turned off.
Once the ﬁeedyrpllers have been either
turned on or off, the multiplexer.output is’ set to
two. This addresses the encoder clutch function and
25 . enables the next cycle to be inxtiated. If the en-
| codet value is not greater thanm or equal to 350 de~
grees, the clutch output (function B on the feed con-
trol ctrcuit board) 1s turned off and the program con-

tinues. If the encoder value is greater than or equal

.[[0;

I



(%2£?>ts for initiating their respective functions in response to a

predeterm ned signal (the set signal) 10 and nmai nt ai ni ng the fun;LLoQ
~until receipt of a second predetermined signal (the reset signal). In view
“yof the above, it will be seen that the several objects of the invention are
 achi eved and ot her advant ageous reslft3 attained. - 15 ' ~As

vari ous changes could be nade in the above constructions w thout departing

fromthe scope3dd degricmsgnttiten, cletéh ontpmded st leamnd hedntoeseeon- tai ned

in the above description or shown in the 20 acconpanyi ng draw ngs -

shal | be intfrptetiedadseaaddypuoniralfveoandtndss ikeft |omi andgtbense. * CML

L S -80- CLAIV5 1. The nethod of automatically controlling apparatus

for seal i ngepegkaged sweandiinuedeb Bhip| datshess the (pyeghngMnat eri al

having a seri.es_of registration marks is .formed.into tubing and fed past

 seal i ng ned#atidr theaEncpdate 9¢H% nEOt 4oF8r FEGEGERres, Ak obBRESI ng:

5 point,_thé élu:ch function is automatically forced
off. If, on the other hand the encoder value is
greater than or equal to 350 degrees but the clutch
output is not on, the GO sigﬁal from the feed system .
or the take-away system is examined. If the GO signal

10  is present, the clutch is turned on and the program

continues. If.not,'tﬁe_encode:fclutch'is not yet
turned on. This particular function (control of the
encoder clutch) does'not'depend upon any values set on b
start or'stdpfswitches, |

15 _ After servicing the ‘encoder clﬁtch,:the re-
maining functioﬁs are performed. In'particulat éhe
.output mﬁltipléxer output is incremented by one and
the result is éompatéd with the total number of func-
tiong plus one to see if all'th functions (in this

20 case twelve) have been checked. If all the functions
have been checked, the program ieturns to its begin-~
ning. If not, the start and stop switches for the

‘next function are compared to the encoder value. If'
the encodér value falls within the preset range for

25 ' th;t function, the function is turned on. If not, it
is turned off. In either case, the next'step'js to
increment the multipléxer'oﬁce again. The prcéram

continues thtough thiﬁ'loop_unﬁil'all'the functions



L

detecting the registration marks; “10 presetting -a predeternined del ay

| engt h, of tubing to be fed past the sealing neans after detection of a
regi styation mark before sealing of the tubing, so t hat the actual del ay
Iengfh Ts\substantlally i ndependent 15_ .¢f_the rate at which packaging

mat er § a

is fed past the sealing neans;

Y

det er mi ni ng when the predeterm ned

del ay. 1 engt h of tubing has passed the sealing means after detection of said

20 reglstratlon nark
seal i ng neans af t &a
sedl i ng neans.

and stoppldﬁ the feeding of material past the -
Ygnhean SREECH WG tome dif FE YRS £ e Re~

25 ginnihg &F b %&o@efanf @rid ﬁdi:d?dnﬁxﬁie’h Mt fon ReE

determ ning step I%Ud%sﬁuaﬁttng‘ ener nr%gg}nq:[ qu@_b qu%gs al s

i ndi cati ve of the

further includingreselsitdenoiofs et Ki}gareraa)qamrhd acgtﬂewa‘d taﬂalspyeds tmf fed

past the

'\‘,/. .

5

10

15

20

25

30

up to 250 rpm.

From the above, it will be appreciated that
the encoder constitutes means for generatihg values
representing the stages of a machine in its cycle as
the machine progresses through a cycle and. that

- switches 5 and 7 constitute means for presetting

starting and stoppiﬁg points in the cycle'for at least
one of the functions of the machine in terms of the
stage values. Furthermore, comparator section 9 in
the first embodiment and the MPU in the second embodi-
ment constitute means for comparing the value repre-
senting'the stages of the machine in its cycle with
the preset starting and stopping point values. Each

‘function control circuit constitutes means for initia-

ting and maintaining its respective machine function
when the encoder values are greater than the preset,
starting point value but are less than the preset
stopping . point value for that function and for stop~-
pihg said machine function when the encoder values
representing the stages of the machine in its cycle

" equal or are greater than the preset stopping point

value for that function. And the encoder clutch in
conjunction with the feed control circuit constitutes
means for idling the machine, thereby retaining the
machine at the respective stage in its cycle and hold-
ing the value comparison substantially the same, and
for recommencing cyclic operation of the machine.



R

B

Aseal g nmeans per package and of controlling the sealing neans to seal the
3%? i f said maxi mumlength of tubing 5 : is‘fed past the sealing megns,
e nethod.as set forth in claim1, wherein the detecting step |ncludqs

bhe step of accepting signals froma sensor for detecting said registration

rnarks only 10 while predeternxﬂﬁd portions of the tubing of a

“predeterm ned | ength are being f past the sensor, thereby ensuring that
only registration marks within said predetermn ned portlons of the tubing
are detected, said sensor signal's being accepted starting when the distance
15 between the endT®fsheuldaaksgebandppreciakeinghatadenggbal s t he

maxi mum | erméi‘a;f)fs&i@éﬂas pes @aﬁgesaeuﬂbnﬁéahsefbfngbht%gt e ppiedet er m ned
portions m d he nethog as set forth

| engt
in cIa|n13 e$H€Z§ g?“%Fén%FstEEégg E@lh@ 589e9?§& n the
di st ance besane.‘eﬂ:ng heeans of t the naaéhyne apterhdeteskiog oEaasregwal s the

ot hod as. ooty iok i D5ke0Pe BG8LTRG Be' LipHEIRYe: SPR e C) i udes
the step ofTRabrisg %PVaFGQhrE§¢b§9ﬁtlﬂgaihegpﬁésgrérnnhyda§§9§y | engt h and
the detection Qf the_corresponding eyespot and the
subsequent feeding of the predetermined length of
paékaging material through the machine and, in partic-
10 'ular, past the sealing bars. Moreover, delay switches
25 in conjunctiqﬁ.with.the pull or feed stop switches
7 and the feed control circuitry of the first embodi-
ment of the MPU of the second embodiment constitute
means for accepting signals from the registration mark
15 detector'only while predetermined pbrtions of the tub-

~

ing are being’fed past the detector,. thereby ensuring -

that only registration marks within the predetermined
portion (i.e., the window)'of the tubing are’ detected.
In the first embodiment memories M1, M3, M5 and M7 gnd
20 in the second embodiment the MPU constitute means re-
sponsive to the pull or feed stop switches and the de-
lay switches to signal the accepting means to accept
the sensor (registration mark detector) signals at the
_ stage in the cycle prior to the_préset stopping point -
25 an amount equal to the delay length plus'the length of
the window. The circuitry of Fig. 8 constitutes_means
for determining when the delay lehgth.of tubing has
paséed the sealihg means after detection of the regis-
tration mark and in conjuction with the feeding cir-
30 cuit constitutes means for stopping the feeding of the



7 o, . X
-82- decrenenting said value as tubing is fed past the sealing neans aftery

det ectg@n .of the registration mark~in proportion to the Iength of tubing .&f%--
fed. p- 6. |In apparatus for sealing packages wherein a web of —
flexibl e~packagi ng material having a series gf regi stration marks is forned

i nto tdaibing and fed past sealing neans for g'aTing the tubing to form
packages, a control system conprising: 10 sensor neans for detecting the

regi stration mar k¢ubdaigafheemstherdeday dgrably dust cpysred theaygerddgoh of
tubing to be fed past the sealing nmeans after detection of 15 a

regi stration nark™esns R ahkowcseal iag &f Ithiyttubing udtt thatapbgint.

i ndependent of the.rate at which packaging material is_fed past _the sealing
neans; and neans F@§b6ﬁ§1V@‘t%h?h%egéﬂgoFWH%QiQQQﬁ e &be nfagdwrentsol

t he predeterm ned del ay, | ength of tubing$@93.passed t he sealing neans after

detection of saidStEGEYT &F dPfaf kX Ehd S MPPUMENG Rl 8 ecPREbT Ryt MeRBS

tubing af ter sai d predel eyl ney L&nglle?hai Y i P PS8l h5e 185 108

idling of the machine and recommencing cyclic opera-

tion. The function control circuits constitute logic
circuits for initiating their respective functions in
fesponse to a predetermined signal (the set signal)

10 and maintaining the function until receipt of a second
predetermined signal (the reset signal).

' In view of the above, it will be seen that
Lo the several objects of the invention are achieved anad
other advantageous results attained. _

15 o As various changes could be made in the
above constructions without departing from the scope
of the invention, it is intended that all matter con-
tained in the above description or shown in the

20 accompén&ing drawings.sﬁall be interpreted as'illus—

trative and not in a limiting sense.



’ ' Y -
:s—fe—a++GWHse&Lan—eL said tubing at that p0|nt 25 7. A.control system

: et f wherein the determning neans includes Iength;
SLI m:uﬂ gll al s indicative of the | ength of tublngfed .3"‘
“--past .t further including neans for setti-ng a nmaxi mum

length of tubing to be fed past the sealing neans per package, and
“controlling neans responsive to t&¥ maxi num |l ength setting means and to the
5 | ength neans for controlling the sealing nmeans to -seal the tubing if
said maxi num length of tubing is fed past the sealing neans. 8. A contr.ol
systemas set forth in claim?7, further including nmeans for accepting \%
signals fromthe.sensor neans éﬁéﬁﬂﬁ%||e predeterm ned portions of the

tubing of predetermned I ength are being fed past the sensor means, thereby
ensuring that only registration marks within said predetermned portions of
the tubing are i3 rHelfetRda 62 dusSRaoicaLupatsnbesngingeepted starting
when the di stance between the end of the package and the

apparatus for sealing packages wherein a web of flexible

\‘—_,'

i

5 packaging méterial'havihg'a-éeries of registration'marks
is formed into tubing and fed past sealing means for

sealing the tubing to form packages, comprising:

detecting the registration marks;
10 _
presetting alpredetermined delay length of tubing to be
fed past the sealing means after detection of a = _ . g-ﬁ
regisﬁration mark before sealing of the tubing, so thét
the actual delay length is substantially in&ependent
15 of the rate at which packaging material is fed past_the'

sealing means;

determining when the predetermined delay length of tubing
has passed the sealing means after detection of'said

20 registration mark; and

stopping the feeding of material éast the sealing means
after said predetermined length of tubing has passed the
sealing means.
25
2. The method as set forth in claim 1, wherein

the determining step includes the step of generating and - - - -

supplying signals'indicative of the length of tubing fed
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seal i ng neans equal s the maxi mum I'ength of tubing per package minus the

| engt h@®f the predeternined portion mnus the delay length. 20 9. A
controj-systemas set forth in claim6, wherein the determming means

i nctudes~geans for storing a value representing the prede

'Iength and for decrenmenting said val ue as tubi ng is fed p “J'Hﬁmg mgw

-means after detection of the reglstratlo% W&Fk I n proportien a0 i

of tubing so fed. - -84- 10 contr ol system as set forth |n
claim9, wherein the storing and decrenmenting neans includes a counter.
-L#i. A control systemas set forth in claim7, further including neans
for accepting spggel enhéroealfRgSRESRE, nP&BEhéf" Ynehid eng' edet eeapnee
portions of the tubing of a predetermned |ength are being fed past the

Sensor nmeans, sgéfriRGSe’makMGRSLERGEN O toBURY 86CHet £ed lPastwbre the

‘di st ance betmeen the end of the package and the sealing neans equals the

‘maxi mum | engt h séalibgnmears per package and of controlling the sealing

means to seal the tubing if said maximum length of cubing

5 is fed past the sealing means.

| 3. The methbd as set fotth in claim 1, wherein
;he détécting step includes the step of éccepting signals
from a sensor for detecting said regiStraﬁioﬁ marks;only
iO while predetermined portions of the tubing of a
predetermined length are being fed past the sensbr;
thereby ensuring that only regiscratiod marks wicthin said
pfedetermined portions of thé tubing are dectected, said
sensor signals being acéepted starting'wheh_the discanée
18 between the end'of the package aﬁd the séalinglmeans |
equals the maximum length.of tﬁbing per péckage minus.the
‘length of the predetermined portions minus the delay

length,

20 - 4. The method a# set forth in claim 3, wherein
the sensor siénals cease being accepted when the distance
between the en& of the package; and the sealing means
equals the maximum 1ength.df tubing per.péckage minus the

- delay length,
25 .
.
5. The method as set forcth in claim 1, wherein
the_: determ1n1ng Step includes the step of storing a value

-'. .; .
representlng the predetermined delay length and -
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ge—+nus—the delay Ilength. 12. A control systemas set forth in claim
| ' mhereln t he del ay means includes a manual ly operabl e delay sw
[ Hmmmmmmuumttl ngs and the maxi mum | ength setting nmeans
~i ncl ude abl e maxi mum | ength setting switch having a
“plurallty of settlngs *t he settln% of the-delay switch representing the
“ predetermned 20 delay length a &t he setting of the maxi mum | ength

setting switch representing the maxi mumlength of tubing to be fed past the
sealing means per package 13. A control systemas set. forth in claim12,

Of pofsglr%%ke‘[ pal rsﬂ% va ues 0 g{‘%}g %f/ %mrﬂé% t‘ﬁa ﬁs%m ?eﬂgiﬁﬁe; \J\

nunber Gy RoFel Ndidtedtidn IG¥ ikl g K rade o @dE Kkarich t hat partlcul ar
maxi mum -85- length representing the di stance fromthe end of the

package piopdit€iorignatlse f1egth o S euningrasnfed.e first accepted. 5
14. The nethod as set forth in claim3, further including the step of
storing data in an eIectronlc menory

5 6. In apparatus for sealxng packages wherezn a
web of flexible packaging material havxng a serzes of
regisﬁration marks is formed into tubing and fed past

- sealing means for sealing the tubing to form paékages, a
contiol system cdmbrising: | | |

Lo _ o

sensor means for detecting the registration marks;

delay means for setting a predetermined delay'length of
~tubing to be fed past the seallng means after detection of

15 a reglstratlon mark, so that the actual delay length is

substantially independent of the rate at which packaging

material is fed past the sealing means; and

means responsive to the sensor means for determining when
20 the predetermined delay length of tubing has passed the
sealing means after detection of said registiation mark
and for stopping'the'feeding of the tubing ‘after said
predetermined length of tubing has ?assed the sealing
means to allow sealing of said tubing at that point.
25
7. A control system as set forth in claim 6,
wherein the determining means includes length means for - - - . =

| eupplying signals indicative of the length ef-tdbing fed
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representing the start of the pr edet ermi ned portions of tubing for each

a plLueity of conbinations of- possible values of the delay length and tF
WBX|nUﬁ1Iength 10 15. The nethod as set forth in claim 4. wherein sensor

si gngl's~are not accepted until the distance between themmlwl' ulﬂulﬂﬂmp
_and the sealing means corresponds to the data stored in

menory for the 15 particular delay |ength and HHX|nun1Iength of " t ub i ng
per package. 16. ~A nethod for control IThy apparatus for sealing packages

. substantially as described herein. 20 17. A control system for apparatus
" for sealing packages substantially as described herein with reference to

the acconpanyi ggs¢r WeNd@aling means, further including means for
setting a maximum length of tubing to be fed past the
sealing means per package, ahd controlling means
responsive to the maximum length setting means and to the
5 length means for ¢ontrolling.the sealing means to éeal the
tubihg if said maximum 1éngth of tubing is fed past the

sealing means.

8. A control system as set forth in claim 7,

10 further including means for accepting signals from the
sensor means only while predetermined portions of the
tubing of ptedetermined length are being fed past the
sensor means, thereby ensuring that only regiscration
marks within said predetermined portions of the tubing-are

15 detected, said sensor signals being acceptedlStarting when
the distance between the end of the package and the
sealing means equals the maximum length of ctubing per-
backage minus the length of the éredetermined portion
ﬁinus-the délay-length.

20 .

9. A control system as -set forth in ciaim 6,
wherein the determining means includes means for storing a
valué representing the predetermined delay length and for
decrementing said value as tubing is fed past ﬁhe sealing

25 means after detection of the registration mark in

. : proportion to the 1en§th of tubing so fed.
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10. A control system as set forth in claim 9, :
wherein the storing and decrementing meéns includes a

counter.

5 -~ 11. A control system as set forth in claim 7,
further including means for accepting signals frqm the
'sensor means onl& while predetermined portions of ehe
tubing of a predetermined length are being fed past the
sensor_means, said sensor signals being no longer accepted
10 when the distance between the end of the package and the
sealing meens equals che.maximum-lengch of tubing per SN

package minus the delay lendth.

12. A cohtrol.syscem as set forth in claim 8, .

15 wherein the deley'means includes a manually operable delay
switch having a plurality of sectings and the maximum -
length setting means includes a manually operable maximum
lengeh setting switch having a plurality of settings, the
setting of the delay swigch representing the predetermined

20 delay length and the setting of the meximum length setting -
switch representing the maximum length of tubing to be fed

past the sealing means per package.

13. A control system as set forth ineclaim 12,
25 further including a read ohly memory containing for eachn
of a number of'pessible pairs of .values of the delay Cee .z

{ -
length and the maximum length a number corresponding to

that particular delay length and that particular maximum - -
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15

20

A I

length representing the distance from the end of the

'package at which signals from the sensor means are firg\\

accepted. _ N

14. The method as set forth in claim 3, further
inéluding the step of storing data in an electronic memory
representing the start of the predetermined portions of
tubing for each of a plurality of combinations of possible

values of the delay length and the maximum length.

15. The method as set forth in claim 14, wherein
sensor signals are not accepted until the distance between
the end of the package and the sealing means corresporids
“to the data.stored in the electronic memory for the
particular delay length and maximum length of tubing pe}

package.

16. A method for controlling apparatus for

sealing packages substantially as described herein.

17. A control system for apparatus for sealing
packages substantially as described herein with reference

to the accompanying drawings.




