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(57) Abstract

Featured is a device controller (10) in a system having a multiplicity of such controllers and conveying system and method for
controlling a multiplicity of devices (2, 4) using such controllers. Each controller includes a plurelity of bi-directional communicafion ports
(14a, 14b, 15a, 15b), a processor (12) thut processes information and provides outputs, where at least one sutput controls the device, and
an application program for execution within the processor (12) that includes instructions and criteria for processing the information and
providing the processor oulputs. Specifically, the applications program includes instructions and criteriz for communicating information
between and among controlless; instructions and criterla for processing information received by a controlier; and instructions and criteria
for modifying the operation of a device responsive to the communicated information. For a conveying system having a multiplicity of
conveying sections, & controller is provided for each section.




- 2- system operation. Further, because the software and controls for

each systemis custom zed for each system it is difficult to
conbi ne the control logic with the mechanicals of the conveying
system There is, therefore, a need for controllers that
communi cate with each 5 other on a local area basis to control the
operation of systens or devices connected to the controllers and
need for controllers that de-centralize these control function.
Additionally, there is a need for a controllers which do not-- - - require

hard wired interconnections but use comruni cati on protocols and

equi pnent as a neans for comuni cating between controllers. There also 10
is a need for a conveying systemthat has increased flexibility and
.controls the fl ow of goods or .articles through the system w t hout
centralized control and custom zed software. Mreover, there is a
need for a conveying system that is nodul arized in design and
operation so custom zed engi neering is not required. 15

SUMVARY OF THE | NVENTI ON It is, therefore, an object of the
present invention to provide a controller that, through

comuni cation with other controllers, controls the system or devi ces
using the controllers. 20 It is another object of the present
invention to provide a controller that de-centralizes the contro
process. It is a further object of the present invention to
provi de a conveyi ng system usi ng such a controller that controls

i ndi vi dual sections of the conveying system 25 It is yet a
anot her object of the present invention to provide a conveyi ng system
controller that adjusts the operation of one conveying
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- 3- section in response to conmuni cations fromother controllers
representative of local system performance or probl ens.

It is yet a further object of the present invention to provide a
conveying systemcontroller, a universal controller, that is

re- conf i gur abWV@ 9257 hy the user to drive any of t he conveRGHPS9EB I ons
maki ng up the conveying system It is still yet another
obj ect of the present invention for the controller to be
re-progranmed by the user locally or froma central |ocation using-the
control |l er comuni cati ons METHODFOR DONTROLLINGBEVICESAAIDEVIOENL | On
features a device controller CONTROELERSRNDI ACONVEYING SYSTERM of such
controllers as well as a nethod for controlling the operation of a
devi ce usi.ng such a device control | eFIELIhQFINVENFI@NNt rol | er incl udes at

| east one, preferably at least two, bi-directional inflow and outflow
communi cat i ons por The pregeno agation felskes o dppidd aitrolless Mdoperatih®r 15
execution with the processor. The processor processes informtion and
provi des ot putsthodd therefat ahé asire pastionidriyudonveyihg systemb empdostimgesuckhe
applications programincludes instructions and criteria for processing the
i nf or mat i on anwnjmolersdocallyt he processor outputs. Specifically, the
applications programincludes instructions and criteria for communi cating
20 information between and anong controllers; instructions and criteria

for processing i nformation recelved by a controller; and instructions
and criteria for nodifyi nBACKTR{NINE BfINY sr1ﬁ~e responsive to

t he conmruni cat ed i nf ormati on. The device controller
further includes aBExisting oantroksystams §nd egntralnethodolpgies. pardcwanly par amet er s
that control the operation of the applications program_The

appl i cati dfs phefigrreneEying fystears, cRPIQYFROES %@M&%&%ﬂyeéﬁ@lﬂd over

multiple device controllers. For example, two device controllers are hard
wired interconnected to a programmable logic controller (PLC) or a plurality
of PLCs, each being hardwired to device controllers, are hard wired
connected to another central PLC. To effect a change in the operation of one
15 device in response to changing conditions for another device, the PLC
identifies the changing conditions and sends a signal to the other controlier.

Such systems are difficult to modify in the field by the user (i.e, not
user friendly). System modifications typically involves reconfiguring or
replacing each contrcl component (i.e., controller and PLC) in the system.

20 As such, these types of systems are expensive and time consuming and
have little flexibility for field modification.,

Conveying systems traditionally have been custom designed with
centralized controls and complex customized software for tracking articles or
goods in movement in the system. Modifications to such systems entail

25 adjustments to tﬁe centralized controls, revision to the customized software

and the de-bugging required following such changes to assure proper
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-4- criteria for controlling data storage in the read/ wite nenory
as well as i nstructions and criteria for real tinme tracking of data
related to system per f or mance. To comuni cat e

i nformati on hetween and anong the controllers of 5 the system a
communi cat i oneOP¥RRT s establ i shed between each pair of PCT/USYRAM ol | er s.
This link is established by electrically interconnecting one bi-
directional outflow port of one contrqlder to one bi-directional inflow
port of anot her controller. The controller of the

i nstant i nvenisystemnaperdton  PgtReABe ke ee soffvire BhAGbATIRdoDsdREANS Of the
RS232 1/ O port or by neans of the communi cati ons network established

by the el ect r isgsteiyisicnsentgsifor tach system, it B0difficalt/te cémbike @kfegtrol
progranm ng/ re-progranmm ng of a controller via the conmmuni cat i ons
| i nks, the appgicwithdhe nEchgninalsfof thd@mveyink sgeem. i nstructions and
criteria for repro%;amp’ ng the processor/ controller 15 responsive to

i nstructions and i keseantthensfore,muerdcfat echtrdlleositiat @ofbimunicate withdédacct i onal
i nfl ow port. Al so featured is a conveying system having a

nul tipliciPy @thesomalpralprea basis teeantral ke opiretion ofmistamor devides provi ded
with a local control]ler. The | ocal controller for each conveying
section, the EoMReEtsLiotbesontallaryiand need farmontrpliersithat dedesntelize dhase one,
preferably at |east twp, bi-directional inflow and out f | ow

communi cat i on&§oREPLfunction,  Additiensllys there is apped fonmicontroliers gwhkch fiomot
execution with the processor, ) The processor processes

i nf ormation aﬁ?ﬂ“ﬁ’feo‘%rﬁé@"@t}flfﬂﬁf%f}n%@%b‘&tuse commuygigationyprotegeipanmd cont r ol s
t he correspondi ng conveying section. The 25 applications program

i ncl udes i nst FEUPFHE 88 AdnETsTey fommypicaling beisyesy copiollers. Thesgralsamat i on and

providing 16 heigp ar. 8g§ds o(x?ra c%g;[rgﬁrtxgs éysajrg ?:lixg.ti fa%liggx’eaée%eﬂeﬁbﬂity and controls
the flow of goods or articles through the system without centralized control
and customized software. Moreover, there is a need for a conveying system
that is modularized in design and operation so customized engineering is
not required,
15
SUMMARY OF THE INVENTION

It is, therefore, an object of the present invention to provide a
controller that, through communication with other controllers, controls the
system or devices using the controllers.

20 It is another object of the present invention to provide a controller
that de-centralizes the control process.

It is a further object of the present invention to provide a conveying
system using such a controller that controls individual sections of the
conveying system.

25 It is yet a another object of the present invention to provide a

conveying system controller that adjusts the operation of one conveying
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- 5- applications programincludes: instructions and criteria for

conmuni cati ng I nformati on anong and between each controllers of the
multiplicity of conveying sections; instructions and criteria for
processing infornmation received by the controller for the
correspondi ngV@ 88 ng section; 5 instructions and cri €EFUE R ont rol
the normal operation of the correspondi ng conveyi ng section, and
instructions and criteria for nodifyings._ t he operation of the
correspondi ng conveyi ng section responsive to i nf or mat+ onr

comuni cat ed fdeefidh R rdapBhLcHo! RinriniGAErESFork QEHER YoAGoBEAS rkfiidsentative
Each conveying section controller further includes a read/ wite 10

menory for st ojfilég epdtamaRefoRasddEdrgireblefdt control the operation of the
applications program The applications programalso further includes
instructions and cii isgiet a fil¥hercobiédt of thesreséitandintionge providde read/ wite
nmenory. A conveyi ng system according to the instant invention
utilizes a 1Sonkelihg pystemtcpntrblieh, hfumiivenial centrblder, thap ésrd-cortfiganaijer t
articles in a controlled manner. For exanple, the conveying system of
t he i nstants i riyethieiuwser magrive any ofithe lcomheeybig sectitns makingapstheavovemhgt i on
sections, spacer sections, index sections, diverter sections and

nmer ge secti onssys#sa.such, the applications programin each conveyi ng
section controller, preferably includes the 20 instruction and criteria
to control the operdtisistl yst anethenpbigeicaf dhejpresentapyention for theeantepller ypes.
The applications program accesses the control routines_ of the specific

to the oper at it8Pege-Rrogramed hy thegses dorally oh Fomer FeTHtal doeagion uging hgex

section) %y eval uati pg ,t he dat g&and configuration paraneters stored
in the read/ %8 oligy ¢ ! pons petworkanpl e, t he section type is a
par anet er gt 1 h,08dah Minvention fodnita 2 dbABl GorfiBiel Bndels Ll (P8 rite

menory.

system of such controllers as well as a method for controlling the operation
of a device using such a device controller. The device controller includes at
least one, preferably at least two, bi-directional inflow and outflow
communications ports, a processor and an applications program for

15 execution with the processor. The processor processes information and
provides outputs, where at least one output controls the device. The
applications program includes instructions and criteria for processing the
information and providing the processor outputs. Specifically, the
applications program includes instructions and criteria for communicating

20 information between and among controliers; instructions and criteria for
processing information received by a controller; and instructions and
criteria for modifying the operation of a device responsive to the
communicated information.

The device controller further includes a read/ write memory for
25 storing data and parameters that control the operation of the applications

program. The applications program also further includes instructions and
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-6 - In operation, data relating to the articles on the
correspondi ng conveying section is stored in the read/ wite nenory.
The applications ' program al so further includes instructions and
criteria for real tine tracking of articles on each conveying
section. Thus WQo¥Rs&Tt el y | ocat ed host 5 conputer, using PABUSYT22531
communi cati ons network established between and anong t he
controllers, can make an inquiry to any_gontroller for such real

time information. Further, when articles are transferred from an. upstream

conveying sect icofedi®fod cORWBRInEFRAH SBFge I thd ARV rfte %ﬁéﬁ&%—?gg%él%

read/ wite nmenory of the upstream controller Is communic to the 10

downst r eam contih@irhétions and criteria for reé_lrtin%&ﬁﬁi:liihg oPARATEIRA % syblan CONVeyi ng
system further includes a multiplicity of tracking devices to sense

the presence ofpepfdrmbhés:! €. These tracki ng devices are disposed at
the end or beginning of a given section and the section's controller

i's appropriately combicgtin@ehitRE ihBAnAsH bétaBe0bind bfnong Phe LérRtedliergofleVi ce.
The tracking devices are di sposed at various |ocations t hrough out

the conveyi B9 46 spsPemedtoimethidiodtiodsWkiis @RRbBsHeAbedvesh each pair SONVEYI NY
section(s) and the system For exanple, a tracking device would be

| ocat ed bet weerohfieliensd Thiis Bnls odaedblisRed by Bleafitall htBR¥hn&diHg die Bin t he
conveying system 20 For the first section of the conveying

system a nechatidestional otefiove Port of one tontfulley itsletle Bi-didéctivhalkiniowe ot e

begi nning of the first section to provide a positive indication of
each articl e emnethargontrbliet he conveyi ng system This mechani sm or
device may be a tracking device, a photo eye or other device known to
those in the art fofhasentrollateftot nstpnt inveptios emaycbegprogranamed of ee- The 25
controller of the first section in response to signals fromthe

mechani sm d8vi @eogresigdsbymegns of theRS233 Iy Qevon o1 by meanmiofdhases t he

SUBSTI TUTE SHEET (RULE 26)
. communications network established by the electrically interconnected

controllers. To effect programming/ re-programming of a controller via the
communications links, the applications program further includes
instructions and criteria for reprogramming the processor/ controller

15 responsive to instructions and information communicated through a bi-
directional inflow port,

Also featured is a conveying system having a multiplicity of conveying
sections, where each section is provided with a local controller. The local
controller for each conveying section, the corresponding conveying section

20 includes at least one, preferably at least two, bi-directional inflow and
outflow communications ports, a processor and an applications program for
execution with the procéssor.

The processor processes information and érovides outputs, where at
least one output controls the corresponding conveying section. The

25 applications program includes instructions and criteria for processing the

information and providing the processor outputs. Specifically, the

SUBSTITUTE SHEET (RULE 26)



-7- identifier to be stored in the read/wite nenory. A
tracking device also is |located between the first and second

sections, and it is used to determne the length of the articles passing
through the first section as well as the presence of the article at the end
of 5  the WPP¥2288%ction. The first and second sections PERUSHIA2EH

operates in conjunction with their tracking device, so the determ ned
| ength for each article is stored. along with the associ ated
identifier in the read/wite nenb?y. Alternatively, the- length is
determ ned by dgpScdticiaprogratteitichfdes: instrutfi ciferih 36 RGEhORIAGLET the
first section and the first section controller 10 causes both the

i dentifier andnfbeinatith a8{bngRAlHetleerEachlBhEB1ER df Bfe multiplicigad/ Write
menory. Simlar to the above described device controller, a
comuni cat i Onsconveying bédtionbSin8&-hatidrsShRrcritetines broasbingdhformbtisent rol l ers
of the conveying system by electrically interconnecting one

bi di recti onal rectivddoby ther donédollerfer tHbcorfeaPuLding Gofnsirgecaomt rol I er to one
bi -directional inflow port of another conveyi ng section controller.
Furt her, tBe dostvestiony sndsdritaria contoritdl elicnoimiyal operatichaf i gr ammed or
re-progranmed by nmeans of the RS232 I/ O port or by means of the

comuni cat i onsorresprding straieingtsectidny anl dnsthectionisaal| cyiteria for ntattifirgonnect ed
controllers and the instructions and criteria included in the 20
appl i cati ons phegperation of the corresponding conveying section respBhéive {aESCRI PTI ON OF
THE DRAWNG ) For a fuller understanding of the nature and
desi red obj ectinfopmnatioe communi¢ated from tha centrolier, of nabthee naevegingdedtie nade t o
the follow ng detailed 25 description taken in conjunction with the
acconpanyi ng dr awi Hgcl conveying section ggntradlen fusither ineliidesaceadsheritect er denot e
correspondi ng parts throughout the SUBSTI TUTE
SHEET (RUIR 2@yemory for storing data and parameters that control the operation of the
applications program. The applications program also further includes
instructions and criteria for controlling data storage in the read/ write
memory.
A conveying system according to the instant invention utilizes a
15 multiplicity of different section types to transport articles in a controlled
manner. For example, the conveying system of the instant invention may
include straight sections, accumulation sections, spacer sections, index
sections, diverter sections and merge sections. As such, the applications
program in each conveying section controller, preferably includes the
20 instruction and criteria to control the operation of any of these different
section types.
The applications program accesses the control routines of the specific
to the operation of a given type of conveying section (e.g., an index section)
by evaluating the data and configuration parameters stored in the read/

25 write memory. For example, the section type is a parameter that is stored in

a data table set up in the read/ write memory.

SUBSTITUTE SHEET (RULE 26)



-8 - several views and wherein: FIG 1 is a schematic

bl ock di agram of a controller according to the I nstant i nvention;

FIG 2 is a block diagram of an exenplary conmuni cati ons network 5 for
controllers of the instant invention; FIG 3 is a plan view of
an exenpl ary VOA¥EBFhg syst em using the control | er ofPCTAE97/R§Hant

i nventi on; FIG 4 is an exenplary data table of the

i nformati on concerning the articlgs in transit that is stored in each
conveyi ng systemcontroller ; and 10 FIGS. 5A-1 is a-flow diagram
of the control | ogi ug| AP N=1g eyi ng

sect i on. 16 dpfasibnl BhikTehiing to the e/l dElcoflborbelB ©Y | 00 VENT

Referring now péhebimg\e8trhidis shdr@t it thdfeali N Srfik Alnitay WIRE 8bPliddiieRs 15
reference characters refer to.like parts, there is shown in FIG 1.a

schemati ¢ proghaf i faftheMiniudes GRSt ohS land @ritdrid f08 réd) HndiratigMgnt i on

that controls an external device 2 and which can receive input from

an external deyf&@iclés on each cShelirSselctitn. ! TREK iaYembtdl Mcatedsdt i ng devi ce
122 (FIG 3) described hereinafter. 20 The controller 10 of

t he instantsi nysApheR, usite GRSMMAAicASHE Mawbat established betwdénaind ri endl y
and easily nodified by factory personnel or the users in the field.

| nst ead of oneameng titd cantrtiesss oan hedkeain inquity ghanyy cattrdliee fdrashch real
instructions, as is done in prior art systens, each controller 10 provides
for | octitnednfoametion.r Burtber whencarticles emestramsfersgd from an @pstream
Preferably, each controller 10 of a conveying systemis
preprogranmed ednviyingseetion o downatieaas sdotionathie date stonetl in thgal conveyi ng
read/write memory of the upstream controller is communicated to the
10 downstream controller.

In specific embodiments, the conveying system further includes a
multiplicity of tracking devices to sense the presence of an article. These
tracking devices are disposed at the end or beginning of a given section and
the section's controller is appropriately configured for the position of its

15 tracking device. The tracking devices are disposed at various locations
through out the conveying system required for proper operation of a
conveying section(s) and the system. For example, a tracking device would
be located between the end of a spacer section and the next section in the
conveying system.

20 For the first section of the conveying system, a mechanism or device
is provided at or proximate the beginning of the first section to provide a
positive indication of each article entering into the conveying system. This
mechanism or device may be a tracking device, a photo eye or other device
known to those in the art for use in detecting the presence of an article. The

25 controller of the first section in response to signals from the

mechanism/device assigns a identifier to the article and causes the

SUBSTITUTE SHEET (RULE 26)



-9- system nodul es or sections so the controller 10 is a universal

controller. In operation, configuration paraneters are programed
and stored in the processor 12 so as to enable the specific control
routines required to operate a conveying section as a particul ar
section type WO822857 ndexi ng section). In 5 addition, t®EFBFNI ng the
operati on of each section, the controller 10 tracks the position of
the boxes, goods or articles on each segtion of the conveyi ng system
and can direct the final destination of specific boxes. -- arttcles,

etc. That is, gen@ifi¥r fol HEBst6:RANN ¢RI/ Whike HemoPy.t he conveying system
I's being operated so the identity of each box/ article on each section is

10 retrievabl e by Aheckiagidedict &lso is located between thedirsidtd €dcbgd 10 i ncl udes
a processor 12, status lights 16, a battery 18 and an RS232 |/ 0O port
20. Al so incl ugasions, @id it gaGeddRlcttthine tHedkndgth\of the articldsWasbing!l oW

bi -di rectional comruni cations ports 14ab and at | east one and

preferably twotlagtigh eive fivst dedtidatdsondl aih@predenat bPthe dpticle it Hdedd offhe bi -
15 di rectional conmunications ports 14a,b; 15a,b are preferably RS485
connect ors 3u t the fivat Sebtioh X Thie ditstodnd-sueond sectioas cdiollerdiperadesin control | ers
10 are interconnected to each other for bi-directional conmunications

t her ebet ween byorfaactiorp#ith theit sdaekingidghice iorthe deteemihmmidetgthdforediihe 30 (FI G

2). 20 The controller 10 is powered in any of a nunber of ways.

I n one eattinte fvestéred chleng withathe posoriated idenfifier iadhe seddyevritent rol | er vi a
the tw sted cable 30 (FIG 2) interconnecting the conmunications
ports 14ab; 15memoyf. Alternativelyhthedengtblis deterritimgd bydhe kragkingidevicont rol | er s
10 is powered froma central source. The central power supply

provi des power disposddeatithn peginhirg of the firayisectivpn andothe\igst sestign somtreferyvac and
preferably is about 24 Vac or about 48 Vac. Al ternatively, each

control | er1@0 ezusgsdothuthedfentifiarasid determined lepgiiciotheptetpdyn the
)

read/write memory.

Similar to the abc;ve described device controller, a communications
link is established between each pair of controllers of the conveying system
by electrically interconnecting one bi-directional outflow port of one

15 conveying section controller to one bi-directional inflow port of another
conveying section controller. Further, the conveying system controllers may
be programmed or re-programmed by means of the RS232 I/0 port or by
means of the communications network established by the electrically
interconnected controllers and the instructions and criteria included in the

20 applications program.

BRIEF DESCRIPTION OF THE DRAWING

For a fuller understanding of the nature and desired objects of the
present invention, reference should be made to the following detailed
25 description taken in conjunction with the accompanying drawing figures

wherein like reference character denote corresponding parts throughout the

SUBSTITUTE SHEET (RULE 26)



- 10 - power supply in the above vol tage ranges. The
battery 18 is a 3 V Lithiumcoin cell or any long-life type of

battery known in the art. The battery 18 supplies back-up power to the
read/wite nmenory 22 conprising the controller 10 in the event of a power
5 failure soVOB¥MS¥’s retained until power is restored. FoFCHUEYRZNi ng

system application, the information retained includes the article
t racki ng information and configugation parameters for each section.
Al so included is i nformati on concerning the articles -or boxes on the

section and anyys@l{ieRd and whereiaf routing instructions for these articles/
boxes. Alternatively, or in 10 addition to the battery 18, the controller
may use non-vol ati [FRGITE4 ¥chemftfe block diagiabf 4 Edrittdller Bt Curdinigitothavhen t here
is a power failure. The status lights 16 are a plurality of
LED i ndi cat or snktant ireefition; I ntended to help a user troubl eshoot the
controller 10. The status lights al so provide a visual indication of
the status of the @®i@t?2ds 4 block diypeamtaf an exdbplasy doroounidasiohs ortwdrk r el ays
and TRI ACS of the controller. The |lights may flash slowy, flash
rapi dly or Smayiobeontralless eftiheligstafRbinventiom| e, t he status i ghts
representative of a controllers operability may be |lit continuously

when the control | eF1&03 isa plaskde obambxsreplerst ¢rayeYing system usinetheat e duri ng

normal operation. 20 The RS232 1/ O port 20 provides a bidirectional
comuni cat i onsconn'oﬂerowwemﬁtae%msemmen the processor 12, including the
EEPROM 24 and NVRAM , and an external device such as_ programm ng

terninal or a conptﬁ1@r415anexe%ﬂéﬂ%éﬂ’ﬁéf%ﬁ&f“@éﬁ%?’éﬁmermﬁétWO port 20
is one neans for jnputtin paraneters required to conflgure or
re-configure oAtgFlge ﬁné@ﬁﬁﬁﬁ‘*‘éﬁ Stqligdmz@c}‘ QQBEEHING BYPLEFR cMTolSTe an
controller(s) also be conflvg,ured/ re- confl

| ocat ed cotbuter t ﬁgggc%lr%?@ Magrameof the EW#&‘P&‘%%&S‘FH&E’F%e

controller of a conveying section.

centrally

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the various figures of the drawing wherein like

15 reference characters refer to like parts, there is shown in FIG. 1 a schematic
block diagram of a controller 10 of the instant invention that controls an
external device 2 and which can receive input from an external device 4,
such as the tracking signal generating device 122 (FIG. 3) described
hereinafter.

20 The controller 10 of the instant invention, as described hereinafter, is
user friendly and easily modified by factory personnel or the users in the
field. Instead of one central processor following highly complicated
instructions, as is done in prior art systems, each controller 10 provides for
local area control over the devices and system.

25 Preferably, each controller 10 of a conveying system is

preprogrammed with the control routines for all the individual conveying
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- 11 - controll er comunications network 100 (FIG 2).

The processor 12 preferably includes a non-volatile random access

menory (NVRAM) 22, an EEPROM 24 and a central processing unit 26. The
applications program or software routines, hereinafter described in 5
connection wi‘{gﬂ9 88, 5A-1, are preferably stored on the ERPRUR2353hhi ch
is easily renoved in the field for replacenent. The configuration

par anmet ers preferably are storedgin the NVRAM 22 so they are easily
changed in the field, particul ar?y by the user. -~ - - To
update the appystesh hda%1dd R eetBsYo BB ¥otrolidta 058 a&&x&e}gﬂ%%%gbRgé\}ﬁiIglO of a

conveyi ng system according to the instant application, an

programred in dgeeaticis; cehfiguaBtion pilantiérsiaPe bitigrdrhiled ah@lstdred idkhat i on.

Because of the nodularity of the conveying system sections and the

interacti ve COifoté¥is6Al2 858s BeENERE tHOdHetHlic cBAoiétiABs fobRirddto BREALd ON,
further debugging prior to full systemoperation is not required for the

15 instant i nveedrivefing EBtSorSaY £ paiticiifareekidiHBY (¢.5., SRIFRME sebfior)0 HENOWN
systens that are custom zed for a given application which [imts the
ability 5  daditiar ttocyntréiihg €lie diftiratiii 6f dabR sadtivn, €ied tatfollRF @gr am prior to
I nstall ation. The NVRAM 22 stores data and any paraneters
required for tthecks the positien af therboxes)/goods opadticipsront sach setticasftheont rol | er
10. For exanple, in a 20 conveying system application, data regarding the
boxes or arti clopyeyimg system andgseotditset thedirmh destiagivadf spendfic bageand r out i ng
data for each of these boxes or articles is stored in the NVRAM
Further, the csHtleguatat That isaatanntime each controllgril@ intheocomveying systemcont r ol
routines for a %i ven section type of a conveying systemare al so
stored t her ei S being operated sqrthe identityaf cpslhbexy/sartigle an eachmegtiattisr ably is a

PIC 17C43 .hy M croChi Corp., and alternatively it may be PIC 17C44
by M cr oC}Jrgp Gﬁ’ir?."%iﬁg’y the controller.

The controller 10 includes a processor 12, status lights 16, a battery

18 and an RS232 I/0 port 20. Also included is at least one and preferably
two inflow bi-directional communications ports 14a,b and at least one and
preferably two outflow bi-directional communications ports 15a,b. The bi-

15 directional communications ports 14a,b;15a,b are preferably RS485
connectors with two RJ31X modular connections. The individual controllers
10 are interconnected to each other for bi-directional communications
therebetween by means of a twisted eight wire telephone type cable 30 (FIG.
2).

20 The controller 10 is powered in any of a number of ways. In one
embodiment, electrical power is supplied to the controller via the twisted
cable 30 (FIG. 2) interconnecting the communications ports 14a,b;152a,b of
each controller. Thus, each of the controllers 10 is powered from a central
source. The central power supply provides power in the range of from about

25 20 Vac to about 52 Vac and preferably is about 24 Vac or about 48 Vac.

Alternatively, each controller 10 or a group of controllers are connected to a
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- 12 - Corp., and alternatively it may be PICL7C44 by M croChi p Corp.

The software routines stored in the EEPROM 24 are | oaded into the
central processing unit 26 and specific routines are enabl ed by neans
of the .confiquration paraneters retrieved fromthe NVRAM 22. The
central 5 ‘ﬂ?@@@g?ing unit 26 executes the program and r 8GTURYE2Bker ei n
so as to control the device 2. For exanple, in a conveying systemthe
central processing unit 26 outpujﬁ%gignals to control a given
conveyi ng system section and thereby control the flowof boxes or

articles (i.e.popéraipply)in the abovd WoMag@é rddlessection and in the system Al so,
the central processing unit 26 10 would direct information to be

retrievably stored The barer\NVRAM 3% Lithium 6606l Bi By Bhagaift bige®fOr box on
t he secti on. As noted above, the controlleéers of the instant

i nvention are battery knntvarin tiiat! qhetbattescis &iﬁpi{esfbaék-ﬁ?w'k@@{ﬂé)ns by
appropriately I nterconnecting the inflow and outflow bidirectional

comuni cat i onsrepdy waite thémofyi22 bompHsing the caitrdlRAID ik e &AL bPA bewer There
is shown in FIG 2 a bl ock di agram of an exenpl ary comruni cati ons

networ k 100 f ofailarepscidathiis setaihed until p6wetis @éstéred. [FoRaGonveying system  1he
controllers 10a-g preferably are connected to each other using a

"dai sy chai n" applichgyy,. th&infotmatiprf retainédindipies the Brtitdstragighgt , the first
20 controller 10a, a connecting cable 30 is interconnected to an outfl ow
bi - di r cinfarmation eadroonfigaiation papsonédtersTar edchi deetibn.r Alsodadtided fr 10a
and into an I nfl ow bi -directional conmunications port 14a of the
second cont r ol infarmigibn concernirpithe articlés o baxes bnth¢ sextivmanidcaty spting i nk i S
establ i shed between the first and second controllers 10a,b for the
communi cat i on Yfroyting ingtrictions forgheserartigles/ bbxmse Fdtemeatively, or in si ni | ar
fashion, there is established a comuni cations | i nk "bet ween the sixth
and seventl? coditien torthe hettery 18, the controller may use non-volatile memory types

that retain information when there is a power failure.

The status lights 16 are a plurality of LED indicators that are
intended to help a user troubleshoot the controller 10. The status lights
also provide a visual indication of the status of the controller's operation

15  and outputs from the relays and TRIACS of the controller. The lights may
flash slowly, flash rapidly or may be lit steadily. For gxample, the status
lights representative of a controller's operability may be lit continuously
when the controller 10 is locked up whereas they flash at some rate during
normal operation.

20 The RS232 I/0 port 20 provides a bi-directional communications
interface between the processor 12, including the EEPROM 24 and NVRAM
22, and an external device such as programming terminal or a computer
such as an personal computer. The I/O port 20 is one means for inputting
the parameters required to configure or re-configure a given controller. As

25  described below, the controller(s) also may be configured/ re-configured by

a centrally located computer that communicates to each controller using the
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- 13 - In sone situations, information and data flowis

split between two downst ream pat hs such as that shown for the second,
third and fourth controllers | Cb-d. For exanple, when goods or boxes
are diverted fromone 5 |line into one of two lines in a conveying
system Agai rWaP83285ng with the upstream control | er, PCRUSEIE2THAd
controller 10b, two connecting cables 30 are connected to the outfl ow
bi di recti onal conmmunications ports 15a,g of t he second controller

10b. The other end of one connecting ca Ye 30 is connected to an

i nflow bi-diregti c %Tu%x@rja%hg%@?wé}ﬂrltoog;ﬁﬁ.. _the third 10 second
0 e’

controller 10c ang the her connecti ng ca connected to an

i nf | ow bi di r ect | Onatnc0BRUBbE B SR etk hohBdk b idnchpRldegl | er 100,

Thus, a bi-directional” communi cati ons I's establis et ween t he

second and thiWﬁtmwzzl,%ﬁEﬁE@M@%&?&@&%ﬁ%aé&%g%ﬁP@éI‘?ﬂélgrS

10b,d for the comunication of data and I nformati on therebetween.

I n some situat agplicatiofd Proghinh OF saftWardabatihés) Wefeiifter WeseHtRlaigam pat hs

i's conbined into one downstream path such as that shown for the

fourth, fif3h eomhestion WithaFIGSO5AL] &rel grefefablyStoreX e EEFRGM BO@HRhOr boxes
fromtw |lines of a conveying systemare being nerged into one line. Again

starting with istasipstmeedis titefield faarphethagt. CRHY @nBButatiof Pargatees t 0 an
20 outflow bi-directional conmunications port 15a of the fourth controller

-

10d and pmfareblyade swrahin thefNVRAND22dbrthey arersakily cliangetdatheons port
1l4a of the sixth controller 10f. Simlarly, a connecting cable 30 is
connect ed t o afield, particelatlfylbythemder ect i onal communi cati ons port 15a of the
fifth controller 10e and connected to the other inflow bi-directional
comuni cati ons por tTolugsdaté thepapplichdorns progracmfor oy lof theldnveyihg sectibns

bi directional conmunications link is est abl i shed respectively

bet ween t h¥0 f o%fra epriyeyingisystemoarsording ter the iastant application, an EEPROM is
St programmed in the factory and sent out to the field for installation.
Because of the modularity of the conveying system sections and the
interactive communications between controllers during system operation,
further debugging prior .to full system operation is not required for the
15 instantinvention. This saves time and money in comparison to known
systeras that are customized for a given application which limits the ability
to factory test or validate the applications program prior to installation.
The NVRAM 22 stores data and any parameters required for the
operation and/ or configuration of each controller 10. For example, in a
20 conveying system application, data regarding the boxes or articles on a
section and any related tracking and routing data for each of these boxes or
articles is stored in the NVRAM. Further, the configuration parameters
required to enable the control routines for a given section type of a
conveying system are also stored therein.

25 The central processing unit 26 preferably is a PIC17C43 by MicroChip

Corp., and alternatively it may be PIC17C44 by MicroChip Corp. The
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the fifth and sixth controllers 10e,f for the comuni cation of data and

I nformati on t herebetween. In addition, to forward and backward
comuni cati ons bet ween controllers that are directly connected
(e.g., the first and second controllers 5 10ab), the communi cations
networ k 100 e@9W2857such communi cati on t hr oughout t REVESY2H1 net wor k
100. For exanple, the seventh controller 10f may conmunicate with
the first controller 10a by nmeans of the_ comuni cati ons |inks
established respectively between the fiTst and second “-controllers

10ab, the secendh ags ElvaPRLRR) hEBRoVA4dy MRSdY Catpatle 10 i xth

controllers 10d,f and the sixth and seventh controllers 10fg. Thus,

the communi cak@psrel roifified @breédthithe BEPROM D4 ard REALd FRIWMEEGAEH ONS | i nks
bet ween i ndi vidual controllers but allows establishes communications |inks

between any cCgpice8dih@nithd 481 fRLURKutines are enabled by h&hsIIeNE | S one means
for interconnecting an external device, such 15 as scanner 6 and/or a

host conput er c&rfiduRatible parditiet s riric¢AFbRI tha INVIRAM 22, The ce@fryior K 100. The

host conputer 8 i's interconnected to a buffer device 9 which in turn
I's inter Coﬂneﬁi‘&@séiﬁgﬁﬁﬁ:Zﬁeﬁﬂuﬁeeftﬁ@iﬂfdgtmﬂlahﬂ%ﬂx@ﬂi@ therein so a§ @Muni cat i ons
port 14a of the first controller 10a. Simlarly, a scanner 6 may be

connected to gof@olMaIdedicé QN Fop ekdmple, inhecdivefiag sfstéinche entthle use 20 of
a buffer device 9 in connection with the host conputer 8 enables forward

and backwar d ¢esBebsihg ahit@b Aabuiesigidietcesiitiod blgiven coteyingisystarhl  as
forward and backwards comruni cati ons between the host conputer and

any one or al ke@font 48 Rpébydoheros theQiowgofoxtéer antivtasi(i.€ aprodustnet wor k 100.
For exanple, the host conputer 8 using the established conmunications 25
i nks coul d r eéageighrheseantiencnddnthe sydtem. diso; dind cazitiad psodessing andt2f r al
018 ™ 10" Gpelddivenotormation fo be retiievably stored in the NVRAM 23 o
wpu Jinformati etri y
concerning an article or box on the section.
As noted above, the controllers 10 of the instant invention are
interconnected to each other for communications by appropriately
interconnecting the inflow and outflow bi-directional communications ports
15 14a,b; 15a,b of at least two controllers. There is shown in FIG. 2 a block
diagram of an exemplary communications network 100 for a plurality of
controllers 10a-g.
The controllers 10a-g preferably are connected to each other using a
"daisy chain" topology. Starting from the upstream most point, the first
20 controller 10a, a connecting cable 30 is interconnected to an outflow bi-
directional communications port 15a of the first controller 10a and into an
inflow bi-directional communications port 14a of the second controller 10b.
Thus, a bi-directional communications link is established between the first
and second controllers 10a,b for the communication of data and information

25 therebetween. In a similar fashion, there is established a communications

link between the sixth and seventh controllers 10f,g.
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Now referring to FIG 3, there is shown a plan view of a portion of an
exenpl ary conveying system 101 including a multiplicity of nodul ar

conveyi ng sections. Each of these nodul ar sections, described further 5
bel ow, includes a controller 10 that controls the functions of a gi ven

conveyi ng sed¥®ear2Bsicl udi ng t he designated task or tasks t SCHESHBERY ned
for ' transporting an article, package or box through the system The
controller 10 of each nodul ar cqpveying section also is given a

uni que identification nunber or “&ddress so each section i-s uni quely
I dentifiable. 10 The illustrated conveying system 101 incl udes a
first section 102, a multiplicity of straight sections 104, a
multiplicity of ac ' ; o ; , ] it Bdtivel f 1ndex
sections 108, an |gig%g;sggg?§ﬁsg sect?t(l)or?ﬂ%%&gﬂoavlmbgﬁée%éeéy‘g‘gction 112,

a nerge secti Qfpwhkfrearh SAAE SHIP RS tHAR BhdWR f6 e Rebtd) Bhird and fouft@€t i On 118. A
tracki ng signal generating device 122 is disposed at the front 15 of

sel ected ones @htrlollese10LE! FONExankiI¥/EMEdn gdods lbr BoxdsCae ddrbtelidroi sposed at
the end of selected ones of such sections. Further, an interconnecting

cabl e/ tw gt edind ifhto ik bitWRIiHRE e & lconesyily $arini.OAsin startingafitbthe
est abl i shing a bidirectional comrunications network for the conveying
system 101. upstream controllef the s¥condrontpiérciob] @do abmtecting lcables 38
multiplicity of tracking 20 signal generating devices 122, each
i ncl udi ng a r cddreepnnetéhtn theonitfdw bi-directipna] eaoieuaivatiens perts1dSa,balf surf ace
of the conveying sections and which is depressed by the passage of a
package, box dhesetors] eontiviier e r Thd bidher end of eneacdninegtinpeakle 3029 al so
i ncl udes a sensor that senses the downward . motion of the roller
mechani sm and wnnpcted to asiigfow bi-Giceational edmmnnicatons pett d4a oftherthindr esence
of an article/ box. The tracking device 122 further i ncl udes a
sensi ng meléharsesond controller 10 and fae pthey connscting cableis ennegtedigan
- 16 - passing over the roller mechanism_For exanple, the sensing
mechani sm inflow dii-inestionsd comgurnientions paet ¥4w of the foyattoepntesller 4Qdy | | er
nmechanismwhile it is X
Thus, a bi-directional communications link is established between the
second and third cont:oﬁer 10b,c and the second and fourth controllers
10b,d for the communication of data and information therebetween.
15 In some situations, information and data flow from two upstream
paths is combined into one downstream path such as that shown for the
fourth, fifth and sixth controllers 10d-f. For example, when goods or boxes
from two lines of a conveying system are being merged into one line. Again
starting with the upstream side, a connecting cable 30 is connected to an
20 outflow bi-directional communications port 15a of the fourth controller 10d
and connected to one inflow bi-directional communications port 14a of the
sixth controller 10f. Similarly, a connecting cable 30 is connected to an
outflow bi-directional communications port 15a of the fifth controller 10e
and connected to the other inflow bi-directional communications port 14b of
25 the sixth controller 10f. Thus, a bi-directional communications link is

established respectively between the fourth and sixth controllers 10d.f and
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depressed and equates this to a length. Such a device also is described in
co- pendi ng application serial no. 08/ 529,991, the teachings of which are

5 incorporated herein by reference. The tracking device 122

| ocated in front of the first section 102, determ nes the | ength of

each package, wassR288% or box entering onto the conv AETAIEREem 101
as well "as initiating the tracking process. Qher devi ces may be

di sposed at or along the first section,, or at any other 10 |ocations

t hrough out the system for acqw ring dlzf‘ta or information *~ - .concerning

e art o e SRS e R 10 & ARl IR, 600LL BHRCC to

act responsiv O Sl gnals evice a Sensi ng

devi ce(s) may . % g]:;g a diverter section 112 to determ ne the
wei ght or rela vea\%illgﬁ 4 € article and/or the articles overall

neight 15 | engt i Ot Yors Pl Mlckr Gtk OickABng BluRER CON | U ed

to act in a prescri on responsive to the signals fromthis

sensi ng. devi CCoorflchie that are dilcr AL 3 ARBIG AIcbBna Shshoifsy Dar code

scanner 124 nay ect and read bar code | abels

affixed tog he;grg) ﬁlceco%h Qﬁmatmns né%ﬂ? RO6 bEnits'fich dorbALARKEGR coul d be

used by the host conputer determne. the routing of a package or
article thr ougrékghoa® BY@éﬁitﬂﬁ n%ﬁ&&noo For exdfple, the seventh controlle€ 16f I St
section 102, each straight section 104, each accunul ating section
106, each i ndeasaﬁeoﬁﬁﬁﬁﬁmemtaedirmhu%nacmawﬁ:bmwwth@ i ncl ude a

plurality of elongated pneumatic lifting assenblies or |ifters that are 25
interl eaved w dommugicatiomliwkspextaiblishled cespicttinebitisdtyween thenfirsbahd seamdwhi ch
articles are transported. When there are a nultiplicity of sections in

seri es, controllers 10a,b, the second and fourth controllers 10b,d, the folifth and t he

belts may be constructed so each belt extends along the entire | ength of
t he i nt er déhnesixtbocontuoliprsnkdd, fuyd heaipphandtseeenth congolarstldf.gx Thud, bet ween

the first section 102 and the corner unit 118.
the communications links not only establish a local communications links

between individual controllers but allows establishes communications links
between any controller in the network.
Also shown is one means for interconnecting an external device, such
15 as scanner 6 and/or a host computer 8, to the controller communications
network 100. The host computer 8 is interconnected to a buffer device 9
which in turn is interconnected to one of an inflow bi-directional
communications port 14a of the first controller 10a. Similarly, a scanner 6
may be connected to a communications port of the buffer device 9. The use
20 of a buffer device 9 in connection with the host computer 8 enables forward
and backward communication between the controllers 10a-g as well as
forward and backwards communications between the host computer and
any one or all of the controllers 10a-g of the communications network 100.
For example, the host computer 8 using the established communications
25  links could re-program one or any number of controllers from a central

location, even while "on the fly" (e.g., while a conveying system is in
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The pneumatic lifting assenblies are used to |ift the product or 5
articles clear of the continuously noving belts. This stops the flow of the
product or articles passing through a given nodule or section. The stoppage
of product or articles also is referred to herein as stopping the section.

The spoEPP8R8FTanner in which the pneumatic lifters fRFEUSHR2PL. e.
rai sed, | onered, remain down) is dependent upon the function a
particular section 10 is intended tglgqrforn1(e.g., accurrul ati on,

i ndexi ng). The specific fashion in whi ch each of these -sections
102-108, 116 Q?@ﬁﬁk@Lare di scussed hereinafter i n connection with
FI GS. 5A-1. Reference should also be made to U. S Pat ent No.

4,511,030, the teasivteferhg WIFIE) 32kierk ICHRY 2pRE i&) 81 £ pbRion of an
reference, for further detalls regarding such a conveying section or

modul e. 15 exempl&ﬁ@&@?iﬁgfb?&ér& ¢01 irRARIALE whBBplididorghédulancl udes a
a

pneumati c systemo ow and hi gh pressure supply lines, a control

val ve, air marbhtdyihg sections. Bath bPGes@iddalat sédthsCaddcABSE i Ner The
controller 10 for each of these sections 102-108, 116 controls the

pneumat i cs 5f Orvelovg liN€AdELE EorPolRAA O that contiolE iR Tinetiis'd¥la diveey | 1 fti ng
assenbles. In this way, the pneumatic lifters for 20 each section are
rai sed and | owehesyiky sdctién S dingthe desgidted tak o2 3askaquibeqférformed fdr0
performthe sections' function. The diverter section 112 is
confi gured so tidisbotltingem article); patitige 08 bo¥ ehrough the $@tent The kyndrsldrsf er r ed
or re-directed in a direction perpendicular to the direction of the
belt |ine on 0 ¢ffeatih enddaiar@onpeyiniy sdéctiof alseiis giveh & Uniqeidengficatith That i s
one box may continue on straight ahead whil e another box may be

di verted to anoidiiser driaddress sb leeclt sevtioniis gngpetyddediifiabléfhe cor ner section

- 18- 118 is designed so the box or product is always turned 90[err]
with respdft to  The illustratdd crmveying spstein. 101Hncindeg e fisstotection 102, 4 s
designed to all ow product or articles flowng fromtw separate

lines to be semaldiplicisr of siaighesectiona H, appultiplicity ofgcswmulatingssasipas out put

line. The specific fashiqon in which each of these . .
106, a multiplicity of index secticns 108, an incline/decline section 110, a

diverter section 112, a merge section 114, a spacer section 116 and a corner
section 118. A tracking sighal generating device 122 is disposed at the front
15 of selected ones of these sections, however, such devices can be disposed at
the end of selected ones of such sections. Further, an interconnecting
| cable/ twisted wire 30 interconnects each controller 10 thereby establishing
a bi-directional communications network for the conveying system 101.
The conveying system 101 also includes a multiplicity of tracking
20 signal generating devices 122, each including a roller mechanism that
projects above the nominal surface of the conveying sections and which is
depressed by the passage of a package, box or article thereover. The
tracking device 122 also includes a sensor that senses the downward
motion of the roller mechanism and outputs a signal therefor which
25 indicates the presence of an article/ box. The tracking device 122 further

includes a sensing mechanism to determine the length of the article or box
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5 sections 112, 114, 118 function are di scussed hereinafter in connection

with FIGS 5A-1. The diverter section 112, the nerge section
114 and corner section 118 each include an array of wheels or
rollers nounted on a frame. The wheel s or rollers are arranged so
the conti nuoYSP982387i ng belt (s) pass freely 10 through t RETESYRIS31The
wheel s or rollers of the diverter section 112 and the nerge section
114 are normally di sposed beneath the.§ﬁ{ja0e of the belts and rai sed
pneumatically when required to change the direction of the -- - noving

g . and -
product or ar tﬁé‘s@.ﬁﬁg oVRE tHePloeS thebRdnil® FoP Eﬁ@g?ﬁ&téeﬁﬁ?%ﬁ%&r

ism
arranged so they al'ways present a contact s e slig I gher than the

15 belts. Theqededt§ thdtrhibrl dnd AaPRotHiodd\d th Réiles nie%hﬁlgisiﬂqiﬁle jtqs match the

function to be formed. For exanple, for a nmerge unit t ers are

orientated acrdipredsd@ abllequhicd hisREHLAESHAE SRR ERE! k18 deBdhdddnl. S.
Pat ent No. 4,696,386, the teachings of which.are incorporated herein by

reference. 2Qco-pending Applicatibh Befiatdes; OBNS2% 901 ,ithe tdakfirigh dpwdYdHISd t 0 deal

Wi th situations when it is necessary to have the product or articles
travel up & doverparated hereipt bylrefedenoé. S| ope because the belt lines of a
portion of the systemare at different elevations. For exanple, to

provi de a | ocal walThedyackingrdevice 122 locatexdhirefromippfalis fiestisetthom $02,f ace of the
belt line nmust be raised or elevated 25 |l|ocally. One such incline/decline
section that tdeterspoes thedengthl of sach packagecarticle or bowenterisigasyto gieadi ent i s
described in copendi ng application serial no.

- 19- OBnyerng gpstemhid 1t aseredll agindtiatisig thi trackingmrocgser Qtber her ei n by
ref erence. . The conveying systemis arranged so indexing
sections 108, gsvicesaray be disposedat ionslong dheifrstiseetione or avenylather t he di verter
section 1 12 and the nerg section 114. Using an indexing section

e
108 with t¥%e dpsations thransheniydhe systemgior prauining datajarnfosmation t hat articl es

or product are spaced from each and ] . i
concerning the article. Also, a section following a device may be configured

to act responsive to signals from the device. For example, a sensing
device(s) may be provided before a diverter section 112 to determine the
weight or relative weight of the article and/or the articles overall height,

15 length and width., The diverter section 112 can be configured to act in a
prescribed fashion responsive to the signals from this sensing device. Also,
for example a scanning device, such as bar code scanner 124 may be
positioned to detect and read bar code labels affixed to the article being
transported. This information could be used by the host computer 8 to

20 determine the routing of a package or article through the conveying system
101.

The first section 102, each straight section 104, each accumulating
section 106, each indexing section 108 and each spacer section 116 include
a plurality of elongated pneumatic lifting assemblies or lifters that are
25 interleaved with one or more parallel continuously moving belts on which

articles are transported. When there are a multiplicity of sections in series,
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that each article or product arrives at a set tine on the rollers after

rel ease froman index section. The indexing section 108 al so avoi ds
the need to provi de a separate device, such as photo eye, to actuate
t he diverge or nmerge section 112,114. Instead, the controller 10 for
the diverge owvoe228% 10 section 112,114 may be confi gur e@CEFSYHESMect i on
acts based on the expected arrival tinme of the product on the
rollers. The overal | opergﬁgqn of the conveying system 101,

t he conveyi ng sections thereof and the controls thereon by the

| ndi vi dual = contyf, OhLRL 5 %gicc%gstructed sBeath q@g g}%t%ﬁ@@ﬂoﬁé R LfifreiSidiR W NY

di scussi on. For purpose I Scussi on, e conveyl ng system shall be

assumed to be gﬁsi&@ﬂﬁsh{lﬂc&.g& #6hBI FSY SletiPle, the mdvitig BéltsAdiddd Betwibiyever

it shall be understood the conveying systemis - not limted to.
the either the ylhHslseaici16y & Mborh& htiB 180 ai rline bagging
handl i ng syst ens. As boxes or baggage are received by the

first section 102, §hbRhe®MdAc Lifthg SREANHELs akdhsE Mt 886 Proaiecsr of baggage
to identify the bar code and thereby the information encoded therein.

For, exanpl g, thg1b@kleaPsank 2B tituously moWe!bdits OThii stopsthe fIvRi dfaRe SUCh as
the flight nunber of the departing flight. The i nformation

fromthe bar cqgedssanasticideFadstgihomighodlgiven tvdule or sectiost Tho Bpbage 8,
whi ch determ nes the routing through the systemfor each 25 bag received.

When the presersprdfuct obafices Asd isaeferned tol huteire ad 8fdpping the sectitet. €ThHeed, t he
controller for the first section 102 gives a unique identifier
-20 - ( @pecific mkaniet fri whichahe puainandic lifietsifonttion Guad raisedr ni nes from
t he tracking device the overall length of the bag. The data table
200 (FIG 4) f dowerkd, femain down) is dependent mpon 2h¢ fingtign tacpprtieulan s¢atigs t he
identification nunber, the |ength of . the b_ag)ga e as well as the
routing i nflBr mig 1r5mdqsirt0m¢éf°§ra3e-gr, aaeunelatien indexinglo fFhetspecific fashion in
Each pi ece of baggage passes through each of the follqw ng sectipgf
which each of these sections 102-108, 116 operate are discussed hereinafter
in connection with FIGS. 5A-1. Reference should also be made to U.S.
Patent No. 4,511,030, the teachings of which are incorporated herein for
reference, for further details regarding such a conveying section or module.
15 Each of these sections 102-108, 116 also includes a pneumatic
system of a low and high pressure supply lines, a control valve, air manifold,
air bag, and a lifter cup assembly. The controller 10 for each of these
sections 102-108, 116 controls the pneumatics for a given section and
thereby control the lifting assembles. In this way, the pneumatic lifters for
20 each section are raised and lowered by the sections's controller as required
to perform the sections' function.
The diverter section 112 is configured so that boxes or product can be
selectively transferred or re-directed in a direction perpendicular to the
direction of the belt line on which the box or product is initially traveling.

25 That is one box may continue on straight ahead while another box may be

diverted to another line of the conveying system 101. The corner section
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of the conveying system 101, including the corner section 118, until they
reach the diverter section 112. As the baggage is past fromsection to
section, the data tables of the respective sections are updated. For the

10 receiving section, the data table is updated to include the information
f or e NOUMESTent eri ng the section. Correspondingly, PCRUSHRBLt ap| e
200 for the departing section is updated to delete the information
for each departing bag. If baggage flow through the section
preceding the corner unit 118 is st opped, then baggage wi'll-begin to

accunul ate on §{®iAddeibiet 3bhe bé or PRIFULOR (ERNaysARrRE LGB0 rédpecCar ner
unit. If the baggage is being to be routed based on routing

i nformation, athe line of tRE8RJFhd ﬁeffrgecﬁ&l 1 Deishisigne@ W HLIGK podifetafd When a
bag passes through one of the routing addresses identified in the
data tabl e 200artidesdlowitigfiof two sepalbdglifesSthai deluctiveli ntsrgédiptiticr 66l

address, this address is deleted fromthe 20 Ilisting of routing addresses
i ncl uded i n thBowat a sirgfd entput line. The specifitffashibh én phixteeaoch dfahesege reaches
the diverter section 112, its controller 10 determ nes whether to

al | ow t he baggseptiohs 18211 14)Ud8dunction sre discussedi vreinafter imdomnactied f er ent
path. This determ nation is nade based on the routing information

i ncl uded al ongwithtRIGEh8Adat a tabl e and/or other preset 25 criteria
programmed into the controller. For exanple, if the path a bag is to

be directed to is fTHd divéreerdievson &12,vthentergosectinnridfiemdnornermaectom et ai n t he

bag -21 - on its
rollers. As indli8atcdinciideren dromeofoiinag]s orrellgnsenauitad onredieamsedheon 108
controls the flow of baggage to the diverter section 112. | f
t he baggage cowheelsos rajler arecarrangsd sdithe contifuouslyampeng bgl(shpasscfseely
through the follow ng sections until it reaches the nerge section 114. As
5 described tisough theharrasnt The whees porolissof the divieetse segtion; hisandsthepdat ed
as the baggage successively passes through each section. Dependi ng
upon t he merge spetion 1 4 arenemng]ly dispgssd bE’Eﬁ?gh@? sprfaceqfdhe belthgy used,

the appropriate
pprop and raised pneumatically when required to change the direction of the

moving product or article. The rollers for the corners section 118 are
arranged so they always present a contact surface slightly higher than the

15 belts. The orientation and shape of the wheels is adjusted to match the
function to be formed. For example, for a merge unit the rollers are
orientated across the belt line. Reference also should be made to U.S.
Patent No. 4,696,386, the teachings of which are incorporated herein by
reference.

20 An incline/ decline section 110 is provided to deal with situations
when it is necessary to have the product or articles travel up or down a
gradient or slope because the belt lines of a portion of the system are at
different elevations. For example, to provide a local walkway under a
conveying system, the surface of the belt line must be raised or elevated

25 locally. One such incline/decline section that transports articles or product

up a steep gradient is described in copending application serial no.
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precedi ng i ndex section 108 is actuated to hold up baggage in one line so
baggage fromthe other |ine passes to the nerge section 114 and onto the
10 next section. If the baggage is comng fromthe |ine perpendicular to
t he travel path through the nerge section 114, then the nerge
section rol | ¥@9822857 3| so are raised so the baggage is diPEEUSER28t 0 t he
new travel path. After passing through the nerge section 114,
t he baggage conti nues on until ii reaches the index section 108
preceding the incline/ decline 15 sec ?on 110. For pur poses of- this

di scussion, thge} hdxe | Lon._ . h arti.cl e engagi ng

| ugs affixed tgséﬁ’?%\%{j&%g"? E °Z§“?'%é5‘c%,° PHEP %rlaée(]glg%ergﬁ oy ef%?“%eaggage are
del ayed by the ind | | ece 10f. A end
up betveon tui set o STy it BAGHER! foRaBlung UAGRAE 105, breceds

decline secti ofheif8linclRECIRRALRASH & 90] th Wierel sbdtRNS 120 hd il rherdh ' €aChes

the 20 collection point, for exanple, the arriving baggage Carousel

within the sectioh Q141 WRing an indexing sectior\$08 RithGAE QAR miAfe2 1S stored
in the NVRAM 22 of each controller concerni ng each box/ article

(i.e. prodict)sdctiahs 152,004 as@irée thaeetitled oPproduct are spa&df¥évicagh suat em 101.
An exenplary data table 200 for this information is 25 shown in FIG 4.
As il ustrat ecthat hachdattizlet ariyrod 2@ Qarfioes &t aNset @itnd GrOHIEAOLONR after releasdd2 Of the
i dentification nunber assigned to the particular box or article on

-22 - t Heomeotindex sdetionh @he ihdexing sedtion 08 iadthvaiddahe hieedtd Ndi cat i on
204, a length I ndi cation 206 and routing tags 208 or section
addresses for rrgeideiaseparate device, stible as phatoteyb) to s2Bfate Wi Hiveigerage route tags
or section addresses are illustrated, this is not a limtation as
there may any Wergseection i bl 14glnstessl, the éontroller #0 fur thedivesgesst mbxigee, t he
information or data on the data table 200 for each controller 10 of

t he conveylithg septienhl2d14imaypricandiguasi soeting sattinm acts basedaort thed es | eave and
enter a section. Preferably, the controller 10 for each
section i ncl udE®eeigd agdyal tigre of the product on the rollers.

The overall operation of the conveying system 101, the conveying

sections thereof and the controls thereon by the individual controliers 10 is
best understood from the following discussion. For purposes of discussion,
15 the conveying system shall be assumed to be the bagging conveying system
for an airline. However, it shall be understood that the conveying system is
not limited to the either the illustrated system or to just an airline bagging
handling systems.
As boxes or baggage are received by the first section 102, a bar code
20 scanner 124 scans each piece of baggage to identify the bar code and
thereby the information encoded therein. For, example, the bar code labels
would contain information such as the flight number of the departing flight.
The information from the bar code scanner 124 is provided to the
host computer 8, which determines the routing through the system for each
25 bagreceived. When the presence of a bag on a tracking device 122 is

detected, the controller for the first section 102 gives a unique identifier
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routines for any section type of the conveying system This sinplifies 10
i nstallation and mai ntenance as well as reduces costs and expenses. For
exanple, there is no need to nmaintain stores of controllers/ EEPROVS for
each section type. A flow chart illustrating the basic operations and steps
foll oned by tWesgzessmini cati ons and control routines of a c®CTAUSHIRISIL10
according to the instant invention are shown in FIGS. 5A-1. Reference al so
15 should be made to FIGS. 1-4 for the, specific conponents of the
controller 10, conveying systerﬁzlqs)'l and/ or comuni cati-ons- networ k

100 referred t . : [ ' in, the
%rg. 1dent1ﬁ& o?r{gﬁ%egmorﬂa éoag ﬁgd detem@es&‘[‘ ld?]g g‘lg&%%g

specific contr Youtr ne, unctro ration of

a sectlon, |s Sk Metnindlr BN U 4R a0 200 PRELAPEE e BERT AMTEC

into each control rt contigu paranmeters are

under the cont ééyg]o ];lrdQ?g upggedqgﬁlﬁdesﬁﬁndé{tﬁicaﬁon nufrgﬁﬁi tmé IQ@Q?Q in the

field. The:contr each conveyi ng section Itially

programed. W ihd DiaeEaldd AU 2 b oRRhR Sbih Sud Pl i e fohife nost

correspondi ng con g sectron functfons as In i ndi cat ed above,
25 these paraghhskergreferably are stored in the NVRAM 22 so they are not
| ost i f a g%wer failure occurs. The configuration paraneter

indicates the  Each piece of baggage passes through each of the following sectiorfs3 -
functional section type (e.g., spacer, index section) as well as other

operational pasakeicBhdeyingsystend 1Dl SinchilddngsiheoftierisBetidi/f {8t mgetised to
control the operation of a conveying section or nodule. Each

controll er 10 teachfihé dikityr Ssefibh JURE hsGhe bagfps s pastdbm Bection 10f 5 two
ways. The host conputer 8, using the communi cations network
est abl i shed besestion, deciata taliiesodflthe rexpettive seotioreyanenpsiptede rforaéle abl | shes a
comuni cations |link with each controller. Using this link, the conputer
progr ans i ¥ t heeceipingmgction.dhe data tableds updatsdrtaimdleds thefhformatioh e y, a
term nal or conputer is connected to the RS232 1/0 port 20 of each
each bag entering the section. Correspondingly, the data table 200 for the
departing section is updated to delete the information for each departing
bag. If baggage flow through the section preceding the corner unit 118 is
stopped, then baggage will begin to accumulate on the accumulator
15 section(s) 106 preceding the corner unit.
If the baggage is being to be routed based on routing information, a
message is sent to the host 6omputer 8 as and when a bag passes through
one of the routing addresses identified in the data table 200. Also, when a
bag passes through an identified address, this address is deleted from the
20 listing of routing addresses included in the data table.
When the piece of baggage reaches the diverter section 112, its
controller 10 determines whether to allow the baggage to continue on or to
divert it onto a different path. This determination is made based on the
routing information included along with the data table and/or other preset
25 criteria programmed into the controller. For example, if the path a bag is to

be directed to is full the diverter would not transfer but would retain the bag
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10 controller 10 and each controller is progranmed with the initial

configuration paraneters. After each controller 10 is
initially configured the conveying systemis powered up and the
transport of product, articles, boxes, through each section of the

conveyi ng sywe9siess7st arted, step 1000. Thereafter, each #&ruswntssol ler 10
of a conveying system 101 perforns a nunber of functions in

parallel. In particular, each controller. 10 evaluates all nessages it

recei ves and i npl enents the spe’c%lf‘l c control routine(s) of the

Flnct i ons ag 8t gk ey Ay indifeeld 62 EBpRR k- RAiod0e BEHan (0B 1ray

or ot 0col 1 aut | Rag AR eRA Heftado B aphEl pGRRR 112® CQTT OLOTE o
Chow or  descr i be StemS EREAPAHARES b fle, Mtk dhrekd8) 1L billldpasaes | "W
Giftorent | RetE bR R Y el B e ERR B IR G . 2

- . . : . :
or purposes Qfesthifed &%dv@"\ﬂh@%ggé SR elct ﬁ(ﬁg‘%&g %ﬁﬁéﬁ%ﬁ%}da&?&s %% %gyui sh

prior/ previous section(s) and next sectio

- 24 - Helobfyeeftfcceive ﬁi&e§ﬂ%ﬁ?2§a&fs 'Qﬂrﬂeggncﬁﬁ%hggn gRoveying

system 101. The present” sectlon any of the Sectl conprising the

conveyi ng systfeagdQliteria &e,g.,%g%fnskg?ﬁgﬁéﬂéﬁ%ﬁ,%ﬁﬁﬁoﬁﬁé is generally

used to identify the section . a conveying systemthat perform
the specific gReéddhg fnddk sERioRelWis acRiatEtEaL Al bagihd ih dieQitieNéS

section(s) is used to identify the section(s) 'medi atel y precedi ng
the present sefdgpage fré¥athe 681k 1iAB paiscsd6 Mhd feffe debfon 114 and8@akd H¥(S) that
I mredi ately follow the present section. When performng its

comuni catlioonsnext sédtivRAJEtHR HREE 18 @oming froththe 1ine perpehRul@nbine | er 10 of
the present section evaluates all nessages 10 being received over the
bi - di r ect i onaltravehpathi thadughnthe ménge séctibii(l 14, then the merge section rollers
also are raised so the baggage is diverted onto the new travel path.
After passing through the merge section 114, the baggage continues
on until it reaches the index section 108 preceding the incline/ decline
15 section 110. For purposes of this discussion, the incline/ decline section
110 has article engaging lugs affixed to the travel belt. As such, the pieces
of baggage are delayed by the index section 108 so each piece of luggage will
end up between two sets of lugs on the inclined portion of the incline/
decline section 108. The baggage continues to travel on until it reaches the
20 collection point, for example, the arriving baggage carousel within the
terminal.
As indicated above, data is stored in the NVRAM 22 of each controller
concerning each box/ article (i.e. product) that is on a given section of a
conveying system 101. An exemplary data table 200 for this information is
25 shown in FIG. 4. As illustrated, the data table 200 contains an indication

202 of the identification number assigned to the particular box or article on
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Additionally, the present section controller 10 determnes if a nessage

bei ng ' received is for the present section controller or for another
controller, step 1002. If the nessage is not for the present
controller (NO then the nessage is sent onto the next or previous
control | er ambvsmesgr ocess returns to the 15 begi nni ng oPCT/H897/22531
communi cations control routine, step 1002. If a received
nessage is for the present section controller (YES, step 1002), then

the controller evaluates the nessage t#2determine if it is a-

' 004. d ab .. al
Contr ol Ters 1078 Potom APBpFRARETas SRR ror o e i LibicBiol e p ikl 5
comput er 8 10 :hilchhiah e 36k é&g%ﬁrg»fagggzg{a HUECHANUIPLISEL it BOALEHERL | ON

paramet ers. For exanp i'on paraneters nmay have to be

changed when the rdgﬁ éalbfm ewhﬂe R Qg‘yéitg%{%gugbg a@bregédsapgenent of the

conveyi ng system t 1's such a nessage then the process proceeds
to step 1800, iﬁﬁ&rﬁéh; thi€R not a limitdtior 4s iherd'Rhy anp nAHRIGE RetiRSagge (NO,
step 1004), then the present section controller evaluates the
recei ved ngssagg aldd iA&Ratell dbové, thé irfb@Ration or data on the data table 200 for

-25 - nmessage/ command, step 1006. A stop nessage or stop conmand isS
sent by dalBR cBa¥bll&er bfthie coReyRlg Wotehd 10 NE WckEaNAs, S&datwiggh,cont rol | er
and general ly i ndicates that the next section is stopped. That is,

fl ow of producirtities feave and entdp@xe@tior t i cl es, packages) was stopped in the
next section. The stop 5 nmessage fromthe next section typically is the
result of stop mes$aefembly, tite controllet N0 farosHch @ettdursindindes thieeontodl t he next
section. If it is a stop nessage (YES, step 1006) then the
present secti aoutines for anpsectiin type sEthe conseying System. ThispsithpliBes The st at us
of the stop flag is eval uated by the function specific control
routines, 1 sdnseddtibeand mEittenancelds wélbas muivkeseasts and expeases.nFefener al |
these function specific control routines determ ne when, and if, the
fl ow of productxamipie thersus o meed topsintainstetes of controllers/ EEPROMS for

each section type. A flow chart illustrating the basic operations and steps

followed by the communications and control routines of a controller 10

according to the instant invention are shown in FIGS. 5A-1. Reference also

15 should be made to FIGS. 1-4 for the specific components of the controller
10, conveying system 101 and/or communications network 100 referred to
hereinafter.
As provided herein, the specific control routine, that controls the
function or operation of a section, is established by the configuration
20 parameters programmed into each controller 10. Further these

configuration parameters are under the control of the user and as such are

easily changed in the field. The controller 10 for each conveying section is

initially programmed with the configuration parameters required so the

corresponding conveying section functions as intended. As indicated above,

25 these parameters preferably are stored in the NVRAM 22 so they are not lost

if a power failure occurs. The configuration parameter indicates the
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present section. After setting the stop flag, the process returns to the
begi nni ng of the conmuni cations protocol, step 1002. If it is
not a stop nessage (NO, step 1006), then the present section 15
controller evaluates the nessage to see if it is an indexing nessage, step
1010. An i ndexosap28srssage i s sent by the next section cont PETUSY23én t he
next section is not stopped, or is no |onger stopped, and thus can accept
product fromthe present section. If it § s an indexi ng nessage (YES), then
the stop flag of the present section i cl eared, step 1012 and t-he process

0 S LR iy 1.7,
reckion “Or s i ap Ao 0L el o it 0! 1

conmmuni cationscoggoygf$°%?%%oé%%%%%gjﬁ&g:%lsorIﬁg&hl?.end out a nessage 25

t hat requests one, controllers to output a data

message. 1T Tt TS Gl Bnlbilt 10/is HRAAP Boliigarld b RNedniBuRicR e GteCt | On

)
1015), thet ! NGl aRe iRt LAHpERP B! BLing ind LorifiliRafofPAsadRL! O the host

conputer 8 using tHe bidirect I cat1 ons network of the

controllers, sieffished Betwkdd2ach controller of the convgﬁhg Sysiem| EstablisheB@st

conputer 8 could send out an inquiry nessage to all controllers of

the conveyi ng sweh8Ricalidnd BRI dagh cbtrbl0GATUsHY this Bhk,2he computer specific
package(s). The controller 10 for each section would evaluate its

data tabl e to sloginis incthe appltprizte kagizusdtion garhmetredAkerniatiselgeat i on. | f

yes, the controller would send the appropriate reply back to the
host conput er términal or compwieaid domniettedito ¢lod RS232 [/opartBDefieacns net wor k
100. After sending the 10 message, or if no reply is required (NGO

step 1015)10 t lrengroer i@ andeacnsontroller is programmed with the initial
configuration parameters.

After each controller 10 is initially configured the conveying system is
powered up and the transport of product, articles, boxes, through each
section of the conveying system is started, step 1000. Thereafter, each

15 controller 10 of a conveying system 101 performs a number of functions in
parallel. In particular, each controller 10 evaluates all messages it receives
and implements the specific control routine(s} of the applications program
so the corresponding conveying sections functions as intended (e.g.,
functions as an index section). That is, the present section controller

20 performs its communications protocol routines independently of its function
specific control routine(s). It should be recognized that while the following
may show or describe steps or operations in series or in parallel, it is within
the scope of the present invention for the steps to be performed in different
sequences than that illustrated and described herein.

25 For purposes of the following discussion the terms present section,

prior/ previous section(s} and next section(s) are used to distinguish
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t he begi nning of the communi cations protocol, step 1002. | f
It is not a data inquiry nessage, (NO step 1014), then the

controller 10 determnes if the received nessage is an energency stop
nmessage, step 1018. If YES, then the present section is stopped and an 15
emer gency st oYO9R28%Ige is sent to the next and previous seBCTERY228eps
1020, 1022. The process then returns to the begi nning of the

comuni cations protocol, step 1002. 4 Each controller 10
includes a normally closed switch 27 R4 can be actuated by an

i vi dual ¢ 0 B#0fat B5ARSE Al alhsUr ook Br SECLh Mg Bt 367 el D1 S

swtch is actuate pen e present se controller 10 stops

the present Seglddn sBittbrlidlddyiof i 'seBBAYERAYrish %é%ﬁ@ﬁﬁg%?stgﬂxelﬁ, her

sections conprising the conveying systemso systemoperation also iI's

stopped. Thi s Howeder)9n tife RNNRIE thE terfl {3 gEhé iy Hskd Yo f&nﬁwé%ee@orv@ll as to
mnimze or avoid damage to the system 'system conponents and/ or 5

packages in trqt@dohveying system that perform the specific control routine bein%| - 27
- As indicated above, the controller 10 when the conveying

process iS5  describdcl Prest/ prévisuslQRBoARS Rhibed @8 idenary ﬂi%%e@t%ﬁéé)gur ation

paraneters the section type for the present section. Specifically,

the control | erimtheddratelyicdding {1 preSent RECEN) | Néx@ Sbdtivh (d€) Sddmifies teper at ed as
a first or straight section, step 1030; as an indexing section, step

1032; as a di wefis(spibet ifhedibtpiolldwthe poesentiBdction. section, step
1036; as a spacer section, step 1038; or as an accunul ation section,
step 1040. Ther eaf tien pdrtorpiNeRe tomttiniciliond bf febsape prbcessiplgenent s

the specific control routine(s) applicable for the section type established
by 10 the cduhttisnsithotomesllafit0ef the present section evaRietesall aeghdgesi ndexi ng,
spacer and accunul ati ng sections 102-108, 116 nechanically are the
sane conveyi ngpehgridceivedodet the bivdirdetidnat camimpnigations network 100.

Additionally, the present section controller 10 determines if a message being
received is for the present section controller or for another controller, step
1002. If the message is not for the present controller (NO) then the message
is sent onto the next or previous controller and the process returns to the

15 beginning of the communications control routine, step 1002.

If a received message is for the present section controller (YES, step

1002), then the controller evaluates the message to determine ifit is a
programming message, step 1004. As noted above, any or all of the
controllers 10 of a conveying system 101 may be accessed by the host

20 computer 8 to initially set or to alter the controller's configuration
parameters. For example, the configuration parameters may have to be
changed when there is change in the physical layout or arrangement of the
conveying system. If it is such a message (YES) then the process proceeds
to step 1800, FIG. SI.

25 If it is not a programming message (NO, step 1004), then the present

section controller evaluates the received message to see if it is a stop

SUBSTITUTE SHEET (RULE 26)



the way in which the control routine operates the conveying section nodul e.
As such, these section types can be easily changed from one section type to
15 another (e.g. fromstraight to accunulating) by changing the

appropriate configuration paraneters programmed into the controller.
Al so, the di WD eserss? and nerge sections 112,114 can bECHIRIRERhed so
as to operate in a different fashion by neans of changing the

configuration paraneters. For exarrpl e, a diverter or nerge section

112, 114 can be configured so it passes2 20 articles straight t-hrough the
ti : d t d
thr ough éagrﬁe%fséetv/ew“' PavLRioss e A o Sehpe o TR cpraTR e St
: | it II th
Functi onal ar PEASAER: <gon SoREHer b st it Sl Sk B qui 1 ng
har dvar e Cha”g&@ et8 mltﬁég%secﬁénmss%&%e%nsth%q,1salﬂto@'rdf%90&\.n:% opysi cal

arrangement o conveyl ng s vey| n ystem of the

instant invenghen, %lg@g @ﬁéée W SebPEAE the extsecuo
-28 - to opérate t rrporarllyln one fashion an then rgturnedt0|ts
nor nal 5 L&D st Ghi AR seBfibR Plis &lenﬂékﬂlt QYst'bERﬁ&QBQé’Qﬁ&H the

configuration paraneters of affect ed controllers.

Ref erri ng nexihd eodttdBer®Bowhditdaen bstheewhsddagncontrol routine of a 5
controller 10 when configured so a section of the conveying system 101

functions as a strHiigista &6p essagtQIES (ES1006)aRed Oprebbstt scefivn A strai ght
section 104 is provided in a conveying system 101 so goods received at one

end of the secbnivsilarsetasiop fapestep 40090 The dtatis bithe@tdieflagtisd and onto t he
next section in the system The section runs continuously, until the 10

section's conevailthted HyOthe dhectivnngecifib @bnirdl routihed) disiuepdtereiraftef,] ow of

goods in transit stopped). Further, the controller of the straight
section 104 alfreach sectimstypeein gératral) tHese fmidtion specifib eogtyaldoutines ransit i s
provi ded to the next section. A straight section is the first section

102 of the codeteymme when,cnd if, the flow of product also should be stopped in the
present section. After setting the stop flag, the process returns to the
beginning of the communications protocol, step 1002,

If it is not a stop message (NO, step 1006), then the present section

15 controller evaluates the message to see if it is an indexing message, step
1010. An indexing message is sent by the next section controller when the
next section is not stopped, or is no longer stopped, and thus can accept
product from the present section. Ifitis an indexing message (YES), then
the stop flag of the present section is cleared, step 1012 and the process

20 returns to the beginning of the communications protocol, step 1002,

If it is not an indexing message (NO, step 1010), then the present
section controller determines if the message received is a data inquiry
message, step 1014. The host computer 8, using the bi-directional
communications network 100 of the controllers, can send out a message

25 that requests one, all or any combination of controllers to output a data

message. If it is a data inquiry message (YES) then the present section
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I n operation, the present section controller 10 (i.e. the controller for a
15 straight or first section 104,102) determnes if the stop flag has been
set, step 1100 (FIG 5B) in response to the receipt of a stop nessage
from anot her controller (FIG 5A steps 1006, 1008). If the stop flag
is set (YES) WOX22857 he present section controller 10 eval REERSIHRB1

| ocation of the articles in transit on the present section to
determne if there is an article located in 20 the buffer zone at the end
of the present section, step 1102. The Bfffer zone typically is
defined so the forward nonentum of the article being stopped does

not cause the apisphserd MeRFesen? BEQid @nt@libr 3¢ SEAdR Y message to the host! T an
article is located in the buffer zone (YES), the present “section

control I er stopsmplifer®¥ €S8E theSHiCdit QRion Sl RhnidStatidi¥ndtveAeHitheect i on 25
controller also sends a ready nessage to the next section controller, step

1106, step 102%onmfréifersdieps 1616, he2pr esent section is not the first section
102, )

- 29 - t he prR&edianie,the hoStodbnipiitees calld@efi€ 846 aR gy fessgge t o
the prior section, step 1106. The ready nessage is an indication to

t he next secti onall baditréllers of the cdhtéythg systerh d0d teduestifg ialvshion(€Xbftap t he
next section. The stop nessage provi des an indication to the prior
section that tbpeqificpsikags(el tThecontmiiet 10 fdy cacls seppionaruld evalhete igoods. The
controller for the prior section determnes if, and under what

ci rcunst ances, dateetaple tordessrotinoif thtpatlagbie) atedpgadetl on its section. If yed,f t he
stop flag is not set (NO step 1100) or there is no article in the

buffer zone whtie einirallepwonildagenidsthe @ppranciatesreply hackap the hest compyiee8 ent
section control|er perfornms two functions as and when called upon. 10
Speci fical |y, viathghisligsetionsd commundeptions netwark0PoAfter gendingite of goods

onto t he present section and controls the gassage of goods through
the pr esiht message, or if no reply is required (NO, step 1015), the process returns to

the beginning of the communications protocol, step 1002.

If it is not a data inquiry message, (NO, step 1014), then the
controller 10 determines if the received message is an emergency stop
message, step 1018. If YES, then the present section is stopped and an

15 emergency stop message is sent to the next and previous sections, steps
1020, 1022. The process then returns to the beginning of the
communications protocol, step 1002.

Each controller 10 includes a normally closed switch 27 that can be

actuated by an individual to stop the operation of a given section. When

20 this switch is actuated (e.g., opened), the present section controller 10 stops
the present section and outputs an emergency stop message to the other
sections comprising the conveying system so system operation also is
stopped. This is done to protect or minimize injury to others as well as to
minimize or avoid damage to the system, system components and/or

25 packages in transit.



section and onto the next section. Preferably, the conveying

system 101 is configured with a tracking device 122 at the front end
of the present section to provide a positive 15 indication of the arrival
of goods (e.g., box, article) at the section's front end. When a new

article is sew@oR2B57 t he tracking device 122 ( e.g., roll ePCRESHR2531
nismis depressed), the present section controller detects a new box,

article or product, step 1110. If,.,the present section is a first
section of a conveying system (Y gf step 1112), then the present
section controller assigns a 20 uni que identification tag or nunber to
the box, step 1114. Using the tracki ng device 122, or other length

measuring means KOWRiddledbf aBie; td\nteotter 10 REER e oG8 bréauabee! e 10

al so determ nes the Téeng hé "new
As not ed above

configured to ’rs%)u egf,)?.ﬁegy.d& &msag%fl?s@gﬁg%l}%%neééaﬁl&&ﬁﬁgsg&m%

oxXes or arti ystemin

pr edet er mi ned ' oo . | ' A und the
P30 - o TR P e cebridhy el o o e A B e
desired rouke present s&Afonti0rd BEoPhaRAts SESt bPSir&ight tibA! stef 1680 1d?0. The

route tags generally I dentify the address of a section at which sone

action is to benliAd&fing 8ctiohyfep 1032; 40a BiveitNectibR) stX A0B4;Gas :m@?t he box

arrives at the diverter section 5 corresponding to a specified address

or identificat sedioh) st 1036hadalsplcd?@kction, stepIDISE obas ahh beairfidlationpr oceed
al ong one of the two outgoing |lines according to the routing

i nstructi ons. section, step 1040AThereafidr, diapregenthrectianitonteplicnl Orimmplantents St ep
1120), or if the box is not to be routed (NO step 1118), the data
tabl e 200 for thesprcfvavntobonitine(s) applicbid foothesection gyptagstablisbedpy 1122 t o
I ncl ude the information for the new box/ article. This includes the

i dent i fi cal®onthaiedndigupgion parageter2.06 and, when applicable, the route

tags 208. The process then returns to the begi nni ng of
The straight, indexing, spacer and accumulating sections 102-108,

116 mechanically are the same conveying section module and differ only in
the way in which the control routine operates the conveying section module.
As such, these section types can be easily changed from one section type to
15 another (e.g. from straight to accumulating) by changing the appropriate
configuration parameters programmed into the controller. Also, the diverter
and merge sections 112,114 can be programmed so as to operate in a
different fashion by means of changing the configuration parameters. For
example, a diverter or merge section 112,114 can be configured so it passes
20 articles straight through the section (e.g. no diversion) or so the articles
always are turned through 90° to the travel path (i.e., section functions as a
corner).
This capability allows the user to alter the functional arrangement of
a conveying system 101 without requiring hardware changes to individual
25 sections or altering the physical arrangement of the conveying system.

Thus, a conveying system of the instant invention can be easily configured
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the control routine for the present section, nanely to determne if the

st op flag is set, step 1100. The data table 200 al so includes an
identifier 210 or 15 address for the present section. If the
present section is not the first section of the conveying system

(NO, step 11wp)9sr283en the present section controller acqui PEHUSIHERat i on
fromthe prior section, step 1130. In particular information regarding the
| engt h of the next box/ article to arripe. The present section controller
20 based on the location of the arti %es/ boxes on the sect-i on determ nes

the r 0qEoBYAL fdhSorBfl g%ﬂ%n@@&éﬁ&ﬁ aﬁ&ﬁ{én%t\h‘i’xeﬁ%?ds‘ﬁ%ntngf next box/

article to arrive. present section controller then determnes if

there i's roomggem ncnoﬁaearpérfg%&%téﬁwggr%} EninBGho B¥ARRAXkRT ti Cl e

to arrive, step 1132. If here I's then The next box to arrive

S transferredpafrgﬂgiewgfgfécggdcog@oueéect|on to the present section, step
1134. This is acconplished by the controller of the present and

prior sections tramgmrtihihexi 4%, 880tHeEAR%hown the control routine of a
- 31 - nmessages to each other and all owing the box/ article to

continue mgvi NGntroller 10 WhEH c\ﬂhﬁéhrwﬁo%\ébﬁ& &&h&%on@?ﬁm%éﬁﬁe@ﬂtl%eﬂ ion
controller also updates its data table 200 with the data/ information

for the box thahclibtsd asi birdift s&tidR 104, (YESL didp. 1030PFIG. 54). AAitifghteach box
enters onto the present section, whether it is the first or a

strai ght sectiggtiot he4 ﬁgﬁﬁﬁmed&iﬁ@tdoﬁt?ewéysoéﬁl 201ab$00dd Rickived at ehapsed
travel tinme tracking process, step 1700 (FIG 5H). Using this process, the
present secti cghdceMmhe ebdtiin daRdult abcitandporied tothpethdr thdentonwoe trt ry of
each box/ article on the present section. This is used as a nmeans for
determ ning Jfkxt iséctivhyinlthe systein. CThe sécdomainseontinacaslys metilkthe of t he
present section and thus renmoved fromthe present section. In this
way, the pOesestctio'scontroller 10 datemmiines theat itcanstles stoppedel.¢. fllow d@epdsirti cl e

was renmoved fromthe present section. For further details concerning
this time out inrtzagisinsio eFurther, the controller of the straight section 104 also

assures that information of the goods in transit is provided to the next
section. A straight section is the first section 102 of the conveying system.
In operation, the present section controller 10 (i.e. the controller for a
15 straight or first section 104,102) determines if the stop flag has been set,
step 1100 (FIG. 5B) in response to the receipt of a stop message from
another controller (FIG..5A, steps 1006, 1008). If the stop flag is set (YES),
the present section controller 10 evaluates the location of the articles in
transit on the present section to determine if there is an article located in
20 the buffer zone at the end of the present section, step 1102. The buffer zone
typically is defined so the forward momentum of the article being stopped
does not cause the article to pass onto the next section.
If an article is located in the buffer zone (YES), the present section
controller stops the present section, step 1104. The present section
25 controller also sends a ready message to the next section controller, step

1106, step 1022 (FIG. 5A). If the present section is not the first section 102,
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reference should be nmade to the discussion belowregarding FIG 5H 15

If there is insufficient roomon the present section to receive the next
box/ article to arrive (NO step 1132), then the present section controller
sends a stop nessage to the prior section and a ready nessage to the next
section, step¥09823857 1022 (FIG 5A). After deternining thePgT’P§97ms31

i nsufficient room (NO, step 1132) or after updating the data table
(step 1 122), the 20 process return_szég t he begi nning of the control
routine-for the present section,“Step 1100. -~ -As- noted

above, the pr etﬁﬁégﬁm§§ﬁt§cgﬂo& etk ek Giso KEn8PR st BeddiBe RAGRAR Or section, Of

goods t hrough present section and onto the next section. Wiled

doi ng this, thgeRA9BNITHEGEAdPRERE IOk fldiGRIBLItDYRMIALM R¥@btiBRant he 2
| ocati on of boxeS/ articles in transit on the present section, step 1140.

The pr esgriclE RIYeady ttbe Bhisterrd® td thedik€EbtidaS TheetdPaebiaps of the
boxes/ articles in -32 -
transit, causegrdvideslaciaticatioh té tHeorigriseotion that ke presemtidection camiotdat a
tabl e 200 to be updated accordingly. The present

section con$rohéaept &y Audherggoads.t Tite tatadlied furlthe pfior saxtion letermines if,0
determne if an in-transit box/ article is |ocated in the buffer zone, step
1142. Thi s buf &érd undeewhet drcunnsténaes, the priorfsectin shahdd be bioppedpari ng t he
time that has el apsed since the box entered the present section with the
time required to trHtes steptilag ipnetsen(NQestep d h00)Hrdheredy vp swticle imthe s

adj ust ed by the present section controller to account for transport
del ays such asbuffer zonewhen the spy fag isiset (NG stent 1 224t then the prespet present
section controller 10 determnes that the | eading edge of the box/
article is in seatiopdontiollonprrforms two fungtpsagandr vz fd#pear sends out a

ready nessage to the next section to indicate that a box is
avai | abl e #0r Bpegifi¢ally, the prgsent seetion gonpraller eontrpls the entry of goods ontg, e
present and next sections communicate with each_ other fol]own t he

ready nessage theprsaerisiestion and seriralsthe passagepieoods thysneh the ReEesiRY ¢

section and onto the next section.
Preferably, the conveying system 101 is configured with a tracking
device 122 at the front end of the present section to provide a positive
15 indication of the arrival of goods (e.g., box, article) at the section's front end.
When a new article is sensed by the tracking device 122 ( e.g., roller mecha-
nism is depressed), the present section controller detects a new box, article
or product, step 1110. If the present section is a first section of a conveying
system (YES, step 1112), then the present section controller assigns a
20 unique identification tag or number to the box, step 1114. Using the
tracking device 122, or other length measuring means known in the art, the
present section controller 10 also determines the length of the new box, step
1116.
As noted above, a conveying system and its controllers also can be
25 configured to route the boxes or articles about the systemin a

predetermined fashion. . Thus, if a box/ article is to be routed around the

SUBSTITUTE SHEET (RULE 26)



15 section for the box/ article to be transferred, step 1146. Simlar to

t he above described present section avail able room determ nati on of
step 1132, the next section determines if there is roomavail able on
t he next section is sufficient to handle the I ength of the box/
article, steWwoisBags?if there is suf ficient room ( YERSTU$3P3t he box
Is sent to the next section and 20 information fromthe present section
data table is conmunicated to the next 0 section for inclusion in the
next section data table, step 1148. Thg pr esent secti-on data table

o o0 12 UBCat b, 08l 5y i) BUOLIRLL B R B, B v Ll 1
section_speci {1.¢ GhLL 8ot hakioRLERHIR, Wag 136! TREChiRRald @iRctallyi ng e

box/ 25 arti cI € present ven though there physically may

be Suf £ Gl ind QT& oraWRcfibP B whilfl Bine difioh 8o BeSflkeR '}el@.ﬁYQ 23 ?O X

i n next section

buf fer zone). i { BoPQtfek affid @iv@Serisacliie conveyi ng
system be roug%ap%gpg'Fbrexﬁégﬁgaﬁ%ﬁ}%%t% tags 208 in the data table 200,

then the pgeS%?},teﬁg&ﬁ;géskoaspeciﬁea%hapésk%&_i&énmc@ez&imw,&ma fibdNg t ags

to determne i ent section 5 I's one of the section addresses
identified asyRRid8e AirkOiel tdPrdcad alohg BAE of tHeewo outgoing lirepaesadihgsect i on
controller sends a nessage back to the host conputer 8 to indicate
that the box/ tgtd fhRinganistpadiond. t hrough a tagged | ocation/ addr ess.
Al so, when the next section data table is updated the address of t he
present section i sAftef obtaitlingltte routihg irferrthatidn (stepof120h wiriiftdretlmwgdgsor 10
addresses (i.e., present section address renoved fromlisting). Thus, the
number of routontp bagsutkd @ dstem d118)athieatnta sahle 800 éuf the presenbesationr ti cl e
successi vely passes through each identified section address.
| f there il® i weuntrblileriiempdatednsten 1182 to indudasthejinformation fazijthe neWdogdx /
article fromthe present section (NO
3

2 en ] O, step 1146), then the present section
15  control | @rtideoghinineludes theridentification nusmkes 202slsngth %‘)%'P‘Eﬂe)?tﬁrbw of
boxes/ .

applicable, the route tags 208. The process then returns to the beginning of

the control routine for the present section, namely to determine if the stop
flag is set, step 1100, The data table 200 also includes an identifier 210 or

15 address for the present section.

If the present section is not the first section of the conveying system

(NO, step 1112), then the present section controller acquires information
from the prior section, step 1130. In particular information regarding the
length of the next box/ article to arrive. The present section controller

20 based on the location of the articles/ boxes on the section determines the
room available on the present section to receive the next box/ article to
arrive, The present seci;ion controller then determines if there is room on
the present section to take the next box/ article to arrive, step 1132. If
there is (YES), then the next box to arrive is transferred from the prior

25 section to the present section, ;v.tep 1134. This is accomplished by the

controller of the present and prior sections transmitting index and ready
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articles). Also, the present section controller 10 sends a ready nessage to
the next section, step 1152 & step 1022 (FIG 5A). If the present section
is not the first section 102 of a conveying system then the present
section controller also sends a stop nmessage to the prior section.
After stoppi ngovsm28s720 present section, the process thenPEBUSYHE5H o t he
begi-nni hg of the control routine for the present section, step 1002.
Referring next to FIG 5C, there is shq the control routine of a
controll er when configured so a sectidrf'of the conveying system- the
pr esent LOon. 1.0 | ' : 'Bp'ﬁga ES, step
1032, FI G 5A){n§g%égﬂje?ge&;b&%&a&rs1du%‘gogﬁﬂ %P{ng;gr%% ﬁgg‘égc |on§r,ng‘§5 h as the
incline/ decli . :gd"%&,r S DRdr d13datti4es Where
proper oper ati%ﬁn%?u tgf: ]Seq{s. %@ﬂ@é&ﬁsé &R oilétF)aIS ?1% a S
-34 - C ' | Gt ddiy P L0t BY bt fustThifleliNGregNt ry Of
a box/ articl e&p‘{%@@gg?g{%ﬁ%t a[s%}g“.n:f%?{laq%&e lf)nglex sectjfuon opeer at gg as a
stop and go typfypf section, where a box is stopped and then sent on
to the next section when it is appropriate. In this way, the
downstreamegect i 0“’&@%&%1ﬁb97g€ﬁé§se§nto Lﬁe BEAABRT dettioh NPh&RYr Mid'HE fishg t he

o the

potential for danage t oxes on the conveyi ng systemas well as

to the individyal sggipht 80%i0R] tHellesthR s6¢Ron controller also starsarPiigpsEd On, the
present section controller 10 determnes if the stop flag has been

set, step 1200uaid] tiktrati@Ry btR8sd, $tepCl7d0YFRY. SN Ui BiCpivctad, ke
eval uates the | ocation of t%’ue articles in transit on the present section to
12 deternine jpesthiedeltibs comtrallek ikebss Iragabfatle ielapsbdtibieiffon eaapef aich he end

of the present section, step 1202. If an article is located in the
buf fer zone (YBsx/ article on thel}3Bsdnl 8edtionS €THis fatdelden aompinifor detesinbingt he
present section, step 1204. It shoul d be noted, this is done

irrespectiue off ahi®ok N dfidia@idaidttagriveat the ehl@f the preserprsestiort asdthuson. Al so,
the present section controller sends a ready and stop 15 nessages
respectivel y trenidved it theengheperitaectact inothis way,dhe pfagénigsestiep 1022
(FIG 5A). After stopping the present section, the process returns to the
controller can determine if a box/ article was removed from the present
section. For further details concerning this time out tracking process,
reference should be made to the discussion below regarding FIG. S5H.
15 If there is insufficient room on the present section to receive the next
box/ article to arrive (NO, step 1132), then the present section controller
sends a stop message to the prior section and a ready message to the next
section, steps 1136, 1022 (FIG. 5A). After determining there is insufficient
room (NO, step 1132) or after updating the data table (step 1122), the
20 process returns to the beginning of the control routine for the present
section, step 1100.
As noted above, the present section controller 10 controls the passage

of goods through the present section and onto the next section. Whiled

doing this, the present section controller continuously evaluates the

)
n

location of boxes/ articles in transit on the present section, step 1140. The

present controller also, as it determines the location of the boxes/ articles in
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begi nning of the control routine for the present section, step 1200.

If the stop flag is not set (NO step 1200) or there is no article in the
buffer zone when the stop flag is set (NO step 1202), then the present 20
section controller perforns three functions as and when cal |l ed upon.

Speci fical | y,woB8n288%sent section controller controls the ®TUSIBI5o0ds
onto ' the present section, controls the stopping of in-transit goods
at presel ected | ocations of the present section and controls t he

rel ease of the stopped goods ontv” t he next sectlon - As

Cont i gured wi 1 K400 ARRPgedBRAt B B4 R bt ?&?Eé*pfﬁégem

section - 35 - to
200to b dated ?im‘ghr . .
provi de a positive Al CAatT 8ﬁ°°5 e arrival of goods (e.g., box, article)

at the sectift greldftc@filconthitts 16 Q@alﬂ&t%ﬁﬂélo%&&&da‘i"i‘ntﬁﬂﬂ&ﬁ&l ler 10

nonitors the tracki ng device and/ or outputs signals fromthe prior

section (e.g. t@démeﬁmm-um%ﬁﬁe&g)m%ere iPWcRRAGA tRE bHAECIMeNLiRY t he
presence of a box/ article next to arrive, step 1210. If a new box/

article is reagysd, oThib bafes afne(aéEe%}nmaMstﬂi@feramy dondbEERparifEthHeON

controller acquires information fromthe prior section, step 1212.

In particul ar tieahashidlapedasitkie e bog chined theqireidit sBEtidn WA /AhaT ti Cl e
to arrive. The present section controller, as described above,

det er m nes t hetiméGequicainoatyaickstihe presehb eedtions Qe tfeveidabtimaig adfigtder t he
avai l able roomis sufficient for the next box/ article to arrive,
step 1214. |f bythecprieserstisetiian enitroller to accoantfof ¥aBkport delays bectbax/ articl e
is transferred fromthe prior section to the present section, step
1216 and t he dwhen sipping2be present bectione JEthie presenit section controller updat ed wit h
the data/ information for that box/ article, step 1218. The 15 pr esent
secti on colfd r ofi¢terminies thattthe leading elgapf te haxi\aticieiisin theduifiengone
process, step 1700 (FIG 5H) followi ng receipt of the box/ article that is
di scussed bel o(¥ES) then the controller sends out a ready message to the next section to
indicate that a box is available for transfer, steps 1144, 1022 (FIG. 54).
The present and next sections communicate with each other following
the ready message transmission to determine if there is room on the next
15 section for the box/ article to be transferred, step 1146. Similar to the
above described present section available room determination of step 1132,
the next section determines if there is room available on the next section is
sufficient to handle the length of the box/ article, step 1146. If there is
sufficient room (YES), then the box is sent to the next section and
20 information from the present section data table is communicated to the next
section for inclusion in the next section data table, step 1148. The present
section data table also is updated to delete the information, when the box/
article is transferred, step 1122, It should be noted that there may be other
section specific criteria that preclude the next section from taking the box/
25 article form the present section even though there physically may be

sufficient room at the front end of the next section (e.g., box in next section
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If there is insufficient roomon the present section to receive the next
box/ article to arrive (NO step 1214), then the present section controller
20 sends stop and ready nessages respectively to the prior and next

secti ons, step 1220 & step 1022 (FIG 5A). After determ ning the
avai | abl e r ow9822857 i nsufficient (NO step 1220) or a‘FqTéV”E’fb’&g‘[i ng the
data table (step 1218), the process returns to the beginning of the
control routine for the present ection, step 1200. 25 As
i ndi cat ed above, the present section controller 10 al so det erm nes

I f the ﬁDtIOﬂéH é/ article along the present section should be stopped

-36 - . for |néeX|ng step 1230. Typically, when a box on the present
section is dgf HeHd &%qzo 9 %legrnli'tl'y rﬁrE viftg 3fdteindeAon@dd byan i ndexing
| ocation, the box is unl ess t e next section is ready to

receive it. Thg lndexing g $ﬂ'pth atatéb‘ie %U%bﬁ%@ﬁielg&h detigh ogr ammed by
t he user for a given appll at1on. For exanpl e e end of an index

sectlon (1. € . cohbonB b6 bvdifBRY 10X riftil tQéahﬁr determine iftheprédhasedoncat i on
I ed as

coul d be speC| e I ndexing location. If the notion of the
box(es) on g hgsRLESEMe &%ﬁ&h QBdRRGRY e OHd S3bing Asdutiigeag. If yes, thi2a0) then

the process returns to the beginning of the control routine for t he

present secti e prtRRt 46&Hdn controller sends a théssai@Badlintol thahwist camaputee8st opped
at an indexing |ocation based on usi ng any of a nunber of criteria or

met hods. For epaABicte thREtHY &g Rirticle has passedi tarouphr tagk¢dlocedai/d be
configured so the present section is stopped after a present count of
boxes passes tdidressh Albe, vassei themexibe-tion elmtmtableistundiated the addfess ofoul d be
st opped based on tracking information (e.g., routing 15 information) in

t he data tabl etherpresene dectivndis it insindedpwith tiee kistingrf sedting tags of f a
box/ article should be stopped at an indexing |ocation (YES, step 1230);
then the ckht rasidresses figpsprepentpectiemaddrees testpved fropm listing). Faus. i cat ed

above, stopping a section involves lifting the section sbg }I Jity of
el ongat ed number of routing tags listed and tracked is reduced as the box

successively passes through each identified section address.

If there is insufficient room on the next section to receive the box/

article from the present section (NO, step 1146), then the present section

15 controller stops the present section, step 1150 (i.e stops flow of boxes/
articles). Also, the present section controller 10 sends a ready message to
the next section, step 1152 & step 1022 (FIG. 5A). If the present section is
not the first section 102 of a conveying system, then the present section
controller also sends a stop message to the prior section. After stopping the

20 present section, the process then returns to the beginning of the control
routine for the present section, step 1002.

Referring next to FIG. 5C, there is shown the control routine of a
controller when configured so a section of the conveying system, the present
section, functions as an-indexing section 108 (YES, step 1032, FIG. 5A).

25 There are a number of conveying sections, such as the incline/ decline,

diverter and merge sections 110, 112, 114, where proper operation of that
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pneumatic lifting assenblies so the box(es) on the section are lifted out

of 20 contact fromthe noving belt(s). The present section,
usi ng the bi-directional conmunications |ink wi-th the prior section,
al so sends a stop nessage to the prior section, step 1234. The prior

section usi njva#e283ntrol routine specific to it, determ nPeI/U$9722531 and
when to stop the prior section. After stopping the present section, the 25
process returns to the begi nning of the34control routine for the present
section (i.e., step 1200). YT .

- 37 - . . 3 . ' ' | d
| ocation, as acornggu §sJ.=ét10.ﬁ ﬁg@ié?%%?%%§ %@%ﬁéﬁ?ﬁ%gﬁ%% % gegi(: (r)\g
control | er detgffthR&aSsekfior.t Théiﬁxdex sectf&n%eﬁ’%eén g%%g?oﬁaoéﬁlf%ég%é griicle to

t he next section, step 1240. There are a I'ques that can

be used to detReAbMavidieR wxhe §to§9g#'laﬂd Bfen sent on't6 ltl‘?@ﬁéng 58{5&20%%% it;Jlr €

typi cally dependent upon the typ section or ol | ows

the present sqglapfbpria®d. BRIy, thEabwh eaﬁ&@é&f&h{g&oduée %Eiegn precedes

an incline/ decline section 110, 'the package 1's rel ease fromthe

A ol g L acats ection 1.9, e1s . t 10
i ndexi ng | gcatprgPerdy) théreWiy leﬂﬁixhhgﬁhé’?oﬁeﬂﬁal! fBPhéxHQ%eSﬁlctfllé ?:B:i%e% e’ wo

sets of |ugs. e present section coniro an be

configured to ddveying sydt@RRBRFIIVG thhd FidtARLA bestisHd e sgﬁﬁ?nual ly
operated swi tches. Thus, when a manual switch is activated, the box

is rel eased to theRepératioh] the'present sectiolcoR MR B dABrhindS ¥ the stgprat i on
can conformto the work station of an 15 individual. Thus, after the work

i s perforned, fldgthastdenisetV@tdpll 20D, UbiR stop flag is LYES), hen'the caidrbitdre Woul d

be released so it can travel to the next wor station and/ or next
section. The mvekmamnés thedbdabion b tHe aiticks id Grafkit @nGhHE phssent sectiof@af i gured to
rel ease an article/ box after receiving an actuation signal from a

manual swittch detetndne chemtis an astigje ddcatadam the bulfer zane|at slseend of thel
present section, step 1202. If an article is located in the buffer zone (YES),
then the present section controller stops the present section, step 1204. It
should be noted, this is done irrespective of the indexing criteria for the
present section. Also, the present section controller sends a ready and stop
15 messages respectively to the next and prior sections, step 1206 & step 1022
(FIG. S5A). After stopping the present section, the process returns to the
beginning of the control routine for the present section, step 1200.
If the stop flag is not set (NO, step 1200} or there is no article in the
buffer zone when the stop flag is set (NO, step 1202), then the present
20  section controller performs three functions as and when called upon.
Specifically, the present section controller controls the entry of goods onto
the present section, controls the stopping of in-transit goods at preselected
locations of the present section and controls the release of the stopped
goods onto the next section.
25 As provided in the foregoing, the conveying system 101 preferably is

configured with a tracking device 122 at the front end of the present section
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20 nechanism(e.g., tiner). Further, while a single indexing |ocation per
section is described, a controller can be configured so a section includes
a plurality of such indexi-ng | ocations. In sum an
article held up on an indexing section may be rel eased manual | y
and/ or aut oW 922837, The article nay be rel eased autonati 8arU§97/2281based
on el apsed tine, count, and ready signals fromthe next section. It
shoul d be recogni zed that the releasetgéteria descri bed herein is
exenpl ary Bt - 38- - and
any criteria o [ : b \ . ' t.. gn f the

: fo prBYRE S RRFINELEM ofthl Uil o bl 7 Ko A-RRRFRE

present inventi cl e shoul d be

rel eased to t hﬁae&%ﬁ&o&@?zfokggh&yﬁﬁss, %léi@ reselat sectiéft Q%ntg&lm?{lotxhﬁnﬂﬁ%ﬁgt

section is start step 1242. As I'ndiCtated above starting a section
i nvol ves | over irRtkihp BeRtORAIR R Gukpdth sAaRSPEH Rhé Eﬁoﬁféc&igﬁ} r(]eég., areddy | ¢l e(s)/

box(es) on the present section contact the noving belt. articlel

box is then traesdeyRe pAfidRed BEddIEtinERthe PPesthbe bIEDLE ArticRN &t 200

of the present section is updated (i.e., deleting information concerning

t he t3 angtive, stdp hQx). I 046 bd drticlelid Peadyfr transfer (VIESS) tdhenaBEr ess of
the present section is one of the specified route tags 208, then the

present secti opresentseotibre coritbollel aoquitssdafovniation fiwfs th@gepricd sebdon, step host
conputer 8 indicating the article has passed through a specified route
tag, step 124812K2 ep fefHeulafinformgtionTegarelirig the leridth oftheasexs bbef urtide t 0 t he
begi nning of the control routine for the index section, step 1200. 15

Ref erring nexttoari®e.G. 5D, there is shown the control routine of a
controller 10 when configured so a section of the conveying system the
present section, f(Fhetpresantssctionsepmtmlles astdeseribetabpvEetaines1OB8, FI G
5A) . I n conveying systens, the in-transit boxes/ articles preferably
are spacedl0 roont avaiablecin thetraesend sestisncangowpefher detavailafg segmis t i cl es as

they nove 20 through the system Spacing of boxes/articles also allows
themto be sufficient for the next box/ article to arrive, step 1214, If there is sufficient

room (YES), then the box/ article is transferred from the prior section to the
present section, step 1216 and the data table 200 for the present section is
updated with the data/ information for that box/ article, step 1218. The

15 present section controller also starts an elapsed travel time tracking
process, step 1700 (FIG. 5H) following receipt of the box/ article that is
discussed below.

If there is insufficient room on the present section to receive the next

box/ article to arrive (NO, step 1214), then the present section controller

20 sends stop and ready messages respectively to the prior and next sections,
step 1220 & step 1022 (FIG. 5A). After determining the available room is
insufficient (NO, step 1220) or after updating the data table (step 1218), the
process returns to the beginning of the control routine for the present
section, step 1200,

25 As indicated above, the present section controller 10 also determines

if the motion of a box/ article along the present section should be stopped
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clearly diverted or merged by a diverter on nmerge section. Separation also
makes it easier to identify a box/article as it passes over a tracking

devi ce. The spacer section 116 is a stop and go type of section that
controls the spaci ng of boxes/ articles as they are passed onto the
next secti onWO®B2857Pr ef erably, the spacing provi ded by a BEHESAT2E8Ettion is
adj ustabl e by the user.

- 39 - As simlarly de_zs%r_i bed above for an index section
108 (i.e., see FIG 5C), in operation the present section -

controll er det ' i t ; | ctioPR and, if so
(YES), whet herfg’;@‘gg’g g?a%tte#’ d720; Wpibatf i g box on 4 Presctf SRkt 700, 1
anarticle |S dRaaifit t[ndfiSriVld &f o 481Gcatthodn iﬁ&%%b@at&é‘i?ﬁ?é‘ﬁox is
section controller stops the present section, step 1304 and out puts ready

and stop ness | ; LorTseabl 1306 &
step 1022 (FlI ?@%ﬁ%ﬁg teﬂrh\ét e%a& %)%gggg?fl%g tt?g%e?'se lés?t oppegb}(gggéoga?g%@, t he

process retur ; s HrbEAnth | 8spicafioh NRoPr €SENL
10 section, g?égaxf%g%thggis%b eéﬁfﬁ?ﬁggggroﬁgﬁdaé@ scaﬁot sgt (NO step

1300) or tlyaree:éﬁxfi@tﬁé%&bﬁaﬁﬂxdeﬂ%ecﬁon i.c., B b@fer20AS dMMBme dtResSt 0D flag
Is set (NO step 3(52), then the present section controller 10

performs two finfegineaidse ﬁ)‘éaﬁ&dcdm&%efs?kéiﬁéh HPEHE indexing locBEeg. ffithal |y, the
present section controller 10 controls the entry of goods 15 onto the
present secti Ghotiditlof the baRiesPdrs tHePresslt@asitornshdulld comtirilte, (N0 Ostepe

next section so they are spaced from each other. As descri bed
i n the foregoi230)isnuheiprocess metarns togthe[beginh@g of the controltroatike kg devi ce
122 preferably is located at the front of the present section to

provi de a posithepeesent|sectionostepf1280box/ article being at the section's
front 20 end. Al so as descrjibed in the foregoing, the present section
control | er--10 The fbon it tnassit gan b stqnped ah ev pdexinglogation basedenat t he

front end (step 1310), )
using any of a number of criteria or methods. For example, the present

section controller could be configured so the present section is stopped after
a present count of boxes passes through the section. The present section
also could be stopped based on tracking information (e.g., routing

15 information) in the data table or based on a switch input (¢.g., photo-eye). If
a box/ article should be stopped at an indexing location (YES, step 1230),
then the controller stops the present section, step 1232. As indicated
abm.re, stopping a section involves lifting the section's plurality of elongated
pneumatic lifting assemblies so the box(es) on the section are lifted out of

20 contact from the moving belt(s).

The present section, using the bi-directional communications link
with the prior section, also sends a stop message to the prior section, step
1234. The prior section using the control routine specific to it, determines if
and when to stop the prior section. After stopping the present section, the

25 process returns to the beginning of the control routine for the present

section (i.e., step 1200).
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acquires information regarding the box/ article to be transferred (step
1312) and determnes if there is roomon the present section for the
box/ article (step 1314). 25 If there is sufficient room
(YES, step 1314), then the box/ article is accepted (step 1316), the
present sect wow9ss285a table is updated (step 1318) PCT/US97/22531
' -40 - and the

el apsed travel time tracking process is 7started, step 1700 (FIG 5H).

If there is insufficient room (NO step 1314), then the present -section
controller sends stop and ready nessages respectively to the prior section
and next sections, step 1320 & step 1022 (FIG 5A). After determning there

5 s i fficient . ' . . (st 4,
T318) - the ook AB8E) bk il BobBiL b ARk R0l b RIS e
for the presenisgtens 12305 QQéﬁ,%en%gﬂre%%OSecﬁf% F:ontroller deggﬁgﬂes.tiiq& 90X

spaci ng process, the preésent’ sectloh contro rmnes if a box

is ready to | egyeth baeés%%g%x4 ﬁ}tﬁﬁ’e o3R8 nek¥ gécﬁaﬁbétx 1340 19nede’ €K NG

device 122 is | ocated between e present and next sections, so

there is a osidmper btdbbh g ﬁéﬁ]ﬁe g&@@ma%m@m% Aox Houfdfle Of the

present section. That is the tracking device outputs a box present signal
to the fenialse@bh8Wwhit aleGpitbifPEitentBit SIoH thehd AiectidipyEver. the
pr esent section controlpg? %@io can deterning§éf thg ox is at the

end of ‘the pr emgite which folRA!heBréiRiebclbn! Fer BhARIEAGRURI prkbafR Of the

box on the present section. there is no box | ocated at the end of

the present segdctioh ﬁé&@deﬁﬁmolﬁ%?hecune sectiér1 €100, the pRERMERSS ré1€ddelns to the
begi nning of the control routine for the present section, step 1300.

I'f a box is | ogéhate aiddxify 004tid sd 8 XilPARERUN theGhdiRR dedlich bétween tWs0), 20
then the present section continues to run for a user set tine T[err], a
first tinelo sets of lugs.
The present section controller 10 also can be configured to be
responsive to actuation signals from manually operated switches. Thus,
when a manual switch is activated, the box is released to the next section.
For example, an indexing location can conform to the work station of an
15 individual. Thus, after the work is performed, the worker would actuate a
switch so the article would be released so it can travel to the next work
station and/or next section. The present section controller 10 also can be
configured to release an article/ box after receiving an actuation signal from
a manual switch and an actuation signal from another release control
20 mechanism (e.g., timer). Further, while a single indexing location per
section is described, a controller can be configured so a section includes a
plurality of such indexing locations.
In sum, an article held up on an indexing section may be released
manually and/or automatically, The article may be released automatically
25 based on elapsed time, count, and ready signals from the next section. It

should be recognized that the release criteria described herein is exemplary
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interval, steps 1332,1334. This ensures that nost of the box has travel ed
off the lifting assenbly of the present section and onto the dead zone

bet ween the present and next sections. Alternatively, the present section
controller can determine a first time interval T[err] for each box/ article
by 25 usiw@®hsttored |ength of the box/ article and tHfENYHPE speed
of the belts. -41 -

When the first tine interval T[err] is_gxceeded (YES, step 1332), the
present section controller stops the b?gsTent section, step 1336 -while the

next section GontlQueRehoof Winoie BLASRAL WhRGhE AlehCHR] PRrpRkoBpath unt ||

5 after the box i erm ne have left the present secCtion, step 1338

and untj.Leedk § ggngga{}igéml time period, a second tinme interval
T[err] is det tedrrérrs\’ negd‘wen o have el apsed, step 1340. After the second

time interval T2 hﬁ&h@*b@ﬂ%?ﬁm'cleshoumiég?aeééea&othﬁélﬁéxtgeb@orpm@tepsection

Is re-started, step 1342 by lowering o e section's lifting
assenbl i es. | no4bj, th¥Rihe preSert@eeSordidi sifrta) tstey I4ZAXlindid4ked 206¢d ON are
spaced from each ot her. Further, the data table 200 of the
present seesti Qfartihgstation idvsives loweringahe eiongateddifiing asseniblies se anecer ni ng
the box that left, step 1344. As al so di scussed in the foregoing, if
t he present sagti¢lef)/ boxies} onfthé bresentestictibn edntact the mavdnlg belseThéor a route
tag, then the present section controller 10 also sends a 15 nessage back
to the host cairficiegboRid theh ttdysfdyred drs timsexicettny andtheudgta table 200
Thereafter, the process returns to the beginning of the control routine for
t he present sefthopresentegeci®ds updated (i.e., deletinglinformatioracdticstpidghece 122 is

| ocat ed between the present and next sections, the present section
control | er 10 toetsiernedhbex)tdtephB3dhd@46eft the 20 present section when it
| oses the box present signal fromthe tracking device. The first and

second ti @ i nter valtheaddrass of thecpreprnt saetian is ongief the specified ronte t88%ond ti me

interval can be in the range of zero to the tinme for traveling
208, then the present section controller 10 also sends out a message to the

host computer 8 indicating the article has passed through a specified route
tag, step 1248, step 1022 (FIG.5A). Thereafter, the process returns to the
beginning of the control routine for the index section, step 1200.

15 Referring next to FIG. 5D, there is shown the control routine of a
controller 10 when configured so a section of the conveying system, the
present section, functions as a spacer section 116 (YES, step 1038, FIG. SA).

In conveying systems, the in-transit boxes/ articles preferably are spaced
from each other to avoid damage to the boxes/ articles as they move

20 through the system. Spacing of boxes/articles also allows them to be
clearly diverted or merged by a diverter on merge section. Separation also
makes it easier to identify a box/article as it passes over a tracking device.
The spacer section 116 is a stop and go type of section that controls the
spacing of boxes/ articles as they are passed onto the next section.

25 Preferably, the spacing provided by a spacer section is adjustable by the

user.
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the length of the present section. Referring next to FIG 5E,
there is shown the section control routine 25 when the progranmed
configuration paraneters configure the controller 10 so the present
section functions as an accumul ati on section 106 (YES, step

-42 - WOa2288% G 5A). A conveying systemis conmonl PCRASHIREY t o
accunul ate product noving therethrough at various points along the

| engt h of the system The reasorj%gf_or doi ng this include
accomodating for consi stent t hroughput for an automat-ed -process -
and/ or accommodating for the peaks 5 and troughs of product throughput.
Cenerally, this involves tenporary storage of product, for exanple,

during the peaks, WsGiniisy Balkrihed BBRor an indeR'sBREGH Y Ele) SO B! | OVed.

For an accunul ating section of the instant 1 nvention, e SEectl

runs conti NUOUEQY, indPeratidr the GRPLn? st&lon Qntoh&r &@t&?ﬁn&é‘ﬁ&h% Qﬁp% jkon
f a t

should 10 be operated in one of I1ts pre-programe ccunul atron™nodes.

Accunul ati on ofsefrseel! €300 ﬁltﬁq?mﬁmt@%Jﬁ&ﬁlié}ﬂclﬁa@h{)ﬁﬁ%ﬁ?%ﬁér of the

continuously moving belts, using the elongated |ifting assen , thereby
stoppi ng nmogenstép 0802, NE aflRHIE s bkat®d in MhSPuff?iB8hé AtkS) Omas (AL BRRELAY t he
present section). In a one enbodinent, the control routine for the
controller 15 sectiéh edntfolleRepllthépieabnSRetib®btéd E304188d bikRes hamyC and

user sel ectable nodes to control the accunulation and novenent of
product . and stop mieasapee redpectively tvethp mR&eaid pA6H de@HosOsep 13088 10
determnes if the stop flag has been set, step 1400. It the stop flag

is not set (NOsten HP2 (FH@. S5A). Aftec tind prekémtrsedasreisnitogmedi (tepnaopy, eBent
section is to operate in the third 20 accunul ation node, step 1402. I|f
not confi gur ed PrefiesypRirES orihe beginpingvfithe control rautnerfdr she presemide ( NO) ,
then the present section controller accepts the box next to be
recei ved, sPepSetton steP 13Wates its data table 200, step 1406. In

this condition, the %esent section controller functions simlar to a
If'the stop flag is not set (NO, step 1300) or there is no article in the

buffer zone when the stop flag is set (NO, step 1302), then the present
section controller 10 performs two functions as and when called upon.
Specifically, the present section controller 10 controls the entry of goods

15  onto the present section and it controls the release of the goods onto the
next section so they are spaced from each other.

As described in the foregoing discussion concerning FIG. 5C, a
tracking device 122 preferably is located at the front of the present section
to provide a positive indication of a box/ article being at the section's front

20 end. Also as described in the foregoing, the present section controller 10
monitors for the presence of a box/ article at the front end (step 1310),
acquires information regarding the box/ article to be transferred (step 13 12)
and determines if there is room on the present section for the box/ article
(step 1314).

25 If there is sufficient room (YES, step 1314), éhen the box/ article is

accepted (step 1316), the present section data table is updated (step 1318)

SUBSTITUTE SHEET (RULE 26)



straight section in passing through product and transferring it onto the
next 25 section. If the present section controller is
configured to operate in the third

- 43 - accurnul ati on node (YES, step 1402), then the controller
det er m nes i fWQ pRR2857 first box/ article on the secti onPCEUS2ABA t he
buf fer distance set for the present section, step 1408. If yes
(YES), then the present section continggﬁ_ to run as well as
accepting product (step 1404) and updating the data table 5 -(step

1406). 1T the Ghashe Bbaldulill Heilurblifng ocpggig%&m@éasfsgegﬁf@}iqﬁzéﬁﬁﬂ. 1408).,

then the present section controller sen a stop nmessa t'he pri‘or

section, step Ifderéisanmbiias xédh fonAl, 291l Rl B8 JlRnPLAGRRS L0 the
. g

begi nning of the control routine, step .ﬁoy a.stop nessage is
transmtted tOcbﬂﬂ@oﬁrls@ﬁd§%b|e&'&re&&kenﬁgé%%@@}esﬁg&wemoctﬁgPﬂgygéctfoﬁ run so
on.

10 product thereon can be transferred onto the next sect

If the stop flagd&@xs@acﬁ(ﬁ(g%teﬂm&%Qéplémqm.tmg Afa%eﬁebﬁixnﬁ%fmé@ct on

I s stopped, then the present section controller stops the present section,

step 1410 apd igigRhiticiens rydih 6P afteCupaLiREItAD dARAAlesips 15P4C8 1335,%1& he
present section is to enulate, step 1412. Based on the operating node 15

determ ned by phsebOrgfise thé BREnhiHE%f tHédohtrd] REuKEHE Ble SREEALON
controller 10 determines if it has current information regarding the
box/ article needtionpstep 1300.arrive fromthe prior section, step 1414. If

not (NO, the present section controller acquires the information
fromthe prior sectFarthedor@padig process, the predetitosdiction abntgslgFuni cations | i nk
bet ween the sections, step 1416. 20 If the present section has
current i nfor ndeteomin{e¥Ea baxk igxeady ) leave thasection, stepaT3B0. rRréfetdidy, anf or mat i on
(step 1416), the controller determnes if there is sufficient room
on the preiént treckingalevice 122 dsilvghtxtidetweenribe present andigekiosections, so  arti cl e,
step 1418. If there is sufficient room (YES), then the present section
control l er 10 Hiree in 2positive ndication of the presenns of 2 hox asdbesnd af e pr oduct

present section. That is the tracking device outputs a box present signal to

the controllers of the present and next sections. However, the present

section controller also can determine if the box is at the end of the present

y

section based on the elapsed travel time of the box on the present section.
If there is no box located at the end of the present section (NO, step 1330)
then the process returns to the beginning of the control routine for the
present section, step 1300.

If 2 box is located at the end of the present section (YES, step 1330),
20 then the present section continues to run for a user set time Th, a first time
interval, steps 1332,1334. This ensures that most of the box has traveled
off the lifting assembly of the present section and onto the dead zone
between the present and next sections. Alternatively, the present section
controller can determine a first time interval T: for each box/ article by

25 using the stored length of the box/ article and the travel speed of the belts.
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25 onto the present section, step 1422. The present section controller
al so causes its data table 200 to be updated with information
concerning the - 44 -
box/ article added thereto, step 1424. The present section controller also
starts the eMapI8EABSIr avel tinme tracking process, step 1700P¢FUEB72E8)

fol |l owi ng recei pt of the box/ article. If there is

i nsufficient roomon the present section to receive the next 5 box/
article to arrive (NO step 1418), then }ne present section-controller
sends stop and ready nessages respectively to the prior and next sections,
step 1426 & step 1022 (FIG 5A). After determning there is insufficient
room (NO.step 1418&imak vl £3F stROALDE 1l WellBlded @RSC5'1885), 1400, 1424),

t he process returns to t egli nning o e cont Ine for the

present 10 SgEhkbAsecbf Bodt#Oftr stops the present sebiibn! &E# ﬁ%@ QHfESAE | bes the

process followed by the present section control I'er for each of the

three accunmul ahiaetBEtsotindel %o PiLSEhE pARchi fRtion remains lsFbpplQ, @het he
operating nodes, the present section runs continuously, transporting

product fra@n ogeerahd bok i BétefiBiiel 46 hhve kﬁ%@ﬁk&@m $eeibn| §i€p 1338 anliop
command of the next section is received by the present section (i.e.,

stop flag set)untilefteprapiseiditiciRe Lt pariddP s sédonld\tinhé BSrvalTh ik e tee it dD
routine begins to accunul ate product on the present section. In the
t hird oper ati nip have elapsstdeem ¢t 8B40UARES thié sacdridtikie dniterdabFeRadYapdr present
section controller to prevent | arge gaps between boxes/ articles on
t he present an¥BS; step 1330), the podsentisection is re-started, stéwil 342 by Igwesiigi ofg node,
when the present section is put into the accunul ati on node after
recei ving a st s seeteniybftingmssembliese xin thizovayw the bexes going onte tnd neitl er
checks for avail abl e space ahead of the box/ article (i.e. first box)

cl osest t 0l@ hesastign asespdced fromheachvetheémbl e space is determined fromthe 25

followi ng relationship, where Bis the length of the present section,
Plerr] is the Further, the data table 200 of the present section is updated by

deleting the information concerning the box that left, step 1344. As also
discussed in the foregoing, if the present section is one of the identified
addresses for a route tag, then the present section controller 10 also sends a
15 message back to the host computer 8 that the box has passed therethrough.
Thereafter, the process returns to the beginning of the control routine for
the present section, step 1300.
When a tracking device 122 is located between the present and next
sections, the present section controller 10 determines the box has left the
20 present section when it loses the box present signal from the tracking
device. The first and second time intervals are user set parameters, where
the second time interval can be in the range of zero to the time for traveling
the length of the present section.
Referring next to FIG. SE, there is shown the section control routine
25 when the programmed configuration parameters configure the controller 10

so the present section functions as an accumulation section 106 (YES, step
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di stance between the front of the present section and the |eadi ng edge of

t he -45 - first
box, and S[err] a user set paraneter, represents product spacing.

AVAI LABLE SPACE = B-(P[err] + 95) The present section
control | er 1WOP8R22857i nf or mati on about the product rRGEHUPH2I5ECei ve,
det ermi nes whether or not the present section has 5 roomto accept the
next product. |If the present section cQl troller does not have this

information initially, it obtains this i“nformation fromthe prior -

section using {P@ RigH eg}éoglgg}ggég 1€ 8dh 251 Jg%‘?‘ﬁ%n{d} eSections.

The next product fromthe prior I'on 1S accept ength of the

next o thepf%&ﬁ&t xﬁb‘flg _P{qu%%uegipé’tc\;aﬁ%ug pﬁntgbﬁﬁbéﬁggfenk%d,gﬁﬁg than or

equal aval e space. p uct. cannot be

accept ed oM L Bepr 4Rl r3864d AP aoldilisliiBiude apcomBbEREIY 18851t €M NS

st opped, a READY nessage Is communi°cated to the ext section and an

STOP message | heiiout orlddanRblled S0k na/Sr RoAfiRaring for the pehkens ef r ed

to the next section, e present section co er re-evaluates 15 the

space avai lsabl & ORobdis dipgrsbitt tﬁl%tghﬁatl. ]?@Qxerrﬁlﬂ?ﬁﬁriﬂ%i‘&% tRABLRRY

product can be accepted the product on the prior section

can be accept efofdye bPfrddiief %t example, dus@igith® Bealdy) whidph tHBS Sasells sent to
the prior section. The present section remai ns stopped until it

receives a si giiabrebsio8ly WiRnpilloRedsection indicating 20 that a product is
about to arrive at the present section such as that descri bed above
for a spacer secti Gor adlfzecumhhtingassetidn sfaht instattciaeentism, the section si gnal ,
it begins to run and continues running for a set tinme interval.. The

set tine intervas coptisucusytunti pacontrelievchde¢timmipes thattthe sedtiva givouibnt
section (i.e., the "S" distance). After the tine interval el apses, the
present 29 becaneraiediin ong af its preopyegthmmed accumulation medgs.second oper at i ng

node, once the present section is put into the
Accumulation of product is accomplished by lifting the product clear of the

continuously moving belts, using the elongated lifting assemblies, thereby
stopping movement of the product (i.e., also referred to as stopping the
present section). In a one embodiment, the control routine for the controller

15 10 of an accumulation section includes three basic and user sclectable
modes to control the accumulation and movement of product.

In operation, the present section controller 10 determines if the stop
flag has been set, step 1400. I the stop flag is not set (NO), then the
controller determines if the present section is to operate in the third

20 accumulation mode, step 1402, If not configured for operation in the third
accumulation mode (NO), then the present section controller accepts the
box next to be received, step 1404 and updates its data table 200, step
1406. In this condition, the present section controller functions similar to a
straight section in passing through product and transferring it onto the next

25 section.

If the present section controller is configured to operate in the third
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-46 - accurnul ati on node follow ng recei pt of the stop nessage, the

pr esent section controller checks for the total unoccupied |ength on
t he present section. The unoccupied length is determ ned fromthe
fol |l owi ng rel ati onship, where Bis the length of the present

section, L[erw(93228%7he | engt h of 5 each box/ product c&GTURYRF’sent
section (i.e., the "first box"), and S, a user set paraneter, that
represents product spacing. UNOCCUPI ED LENGTH =
B-[err](L + 9) As descrlbeg I n the foregoing, the present

section cont r oldefimuldlidtoinBe (VES, stdy | RUAbER OBt BoATGS X! L0 be

recei ved, determ nes whet her he present section has roomto

accept the neXﬁrstowqu&rtudeT&ﬁﬂﬁ@eEuon is witith Qb GlufibF amahb.@ s&¥ foPtheSection is
accepted if the length of the next product pl us product spacing ("S"

di stance) is |geserthabtiot, sespBd0d. Of §EE(YES), dhen the pre¥éRGebiib:L o tRiHsh-

I f the product cannot be accepted fromthe prior section, then the 15

present secti o ru s vl &8 &RBFEng frodubi¥tiEERAYnd Sip a@m@lﬂiecrﬁtﬁfﬂaﬁle the
next section and an STOP nessage Is sent to the prior section. As product

i s transfery edstep 1408).nHxhe fifst boRfs otiieRhe s Buffee dist@iteQvD| 516 1208),

re- eval uat es the space avail able on the present section and

re-det erm nes thiestthepresent secfibf dofifrolledsehds actopheshakeé eonttensiogr i or secti on.
20 If the product on the prior section can be accepted by the

pr esent seetibn Ostep a426 BRIt 1023 (RIG. 5A) frhietiidsithe ppicess tosthet | on. The
present section remai ns stopped until it receives a signal fromthe
prior section beathniagiofithe control fdwineastep d4001 Althoagioaistdpomassaigeds at t he
present section such as that descri bed above for a spacer section.
When t he preseménseittedan thepsorestioh, the p2ésent seqficalcontihude@ ms 40 run in
the "thunper" nbde where the product to be received i s indexed onto

t he presentO seproruet thereon can be transferred onto the next section.

If the stop flag is set (YES, step 1400) indicating that the next section
is stopped, then the present section controller stops the present section,
step 1410 and identifies which accumulation mode (e.g., modes 1-3) the
present section is to emulate, step 1412. Based on the operating mode

15 determined by the foregoing steps 1402, 1412, the present section controller
10 determines if it has current information regarding the box/ article next to
arrive from the prior sec_tion, step 1414. If not (NO), the present section
controller acquires the information from the prior section using the bi-
directional communications link between the sections, step 1416.

20 If the present section has current information (YES, step 1414) or has
acquired the information (step 1416), the controller determines if there is
sufficient room on the present section to accumulate the next arriving box/
article, step 1418. If there is sufficient room (YES}, then the present section
controller 10 operates the present section so as to accumulates product

25 onto the present section, step 1422, The present section controller also

causes its data table 200 to be updated with information concerning the
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-47 - In
the thunper node, the controller 10 controls the lifting assenblies
so they are inflated and deflated to cause a pul sing action. The pul sing
action is designed to gently close the gap between product and also to 5
prevent danmad¥O$8R2837e under si de of the product. The on/ of f PCTWEII8R53 he
pul sing action is set by the user and can be optinmally set for the product
traveling on the conveying system In contrast to the first
operating node, product is accunul at ed 4§ t he present -section in the

d ti i t he 1 1 det er.m [ 1
Soer o Pe" SL B TBfRS WPk ohdios O bl e P HPLGRTL WERLHAR BEST
the present S%&&deau%ﬁ?g%ﬁg%ﬁw &ﬂ&@roﬁss@qub[@g 5H) follohiH! red to

accept the next pro € previous sect!on. er

node, if produgteib€AREDokNErild Of the present section before the
section is full t'f‘l‘he forwgr}(; not1 on of the product closest to the next

section 15 is st enperh RYinddificied BB ol fild R8st 358 ﬁ:sre?éivé i Maxt

section. This allows the present section to be filled to capacity.

The presents s ek Qitiéle 6 atrivel (YO, bitpaa ), IRELtHEYireserit s88iord édiRroller
i nterval, representative of the distance between product ("S' distance) has

el apsed after dehds ptopditiel reAay meafdge RespREt@relyOtdths Pefor @Ad ntREseelbnd,i Me
interval 20 puts a sets space between the product on the present section
(i.e., the "S'step 1426 &diiteh 2022 )(FIGASARS Aftlreddtériininp thernik igbFRsGiest t he

present section is again st opped. Reference should be made to the
f oregoi ng di scoemi (N0, stepak4li8hgr after updatihg tiie dath taile (stepsi1406)14P%H) @iei Ng node
for details regarding the transfer of product to the next section

whi ch i s equalfrycesp pétucadiethedegiming ofthe eontusli nogting fortthe présenper
accunul ati on node.
10 section, step 1400.

The following describes the process followed by the present section
controller for each of the three accumulation modes of the present section.
In two of the operating modes, the present section runs continuously,
transporting product from one end of the section to the other. When the

15 stop command of the next section is received by the present section (i.e.,
| stop flag set), the present section immediately stops and the control routine
begins to accumulate product on the present section. In the third operating
mode accumulation actions are taken by the present section controller to
prevent large gaps between boxes/ articles on the present and prior
20  sections.

For one operating mode, when the present section is put into the
accumulation mode after receiving a stop message from the next section, its
controller checks for available space ahead of the box/ article (i.e. first box)
closest to the next section. The available space is determined from the

25 following relationship, where B is the length of the present section, P, is the

distance between the front of the present section and the leading edge of the
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In the third operating node, the present section controller is

-48 - configured to evaluate the boxes/ articles on the present
section to determne if the first box/ article is |ocated inside a
preset buffer distance fromthe beginning or front of the present
section. |f XNQW8Article is | ocat ed i nsi de the buf PEFUSRB2E¥hce t hen
the section continues to run and the 5 process of accepting boxes from
the prior section will continue (e.g. |NDEX nessage Wi l|l be sent to
prior section). Wen the box/ article es outside t he buffer

di stance, thengpg@aein$8CE LOG s%?P%f%Z&J&:E&&QtsE% ¥Eipacthe>t OP

message is sent to the prior sect s'not to ow any re boxes/

articles to nove onto tfﬁq,ﬁw@gpggﬁgg_z%l 4,Lg)xt his way, the present section

10 controller prevents [arge gaps betwe oxes that cannot be closed up.

i f and when URe esflectf bdiibilP 96 usielnfiFiibh AbhGneVtien this box

goes onto t he next section, the present “section sends an i ndex

message to t heﬁﬂfdiu@f next to recefel HORrmitY vhethlle P HBE BRSpraberdt’sRBS4:ERAL NY
product fromthe prior sectionto present section Is re-started. 15

As with thesot hfym Qpﬁéc@%)t 12 A5 BRoduM e tihdSreREMSRBtio® B6AtkQlkr does not

controller receives a stop nessage fromthe next section the present

section héveSthPR@stmatida BRI it bl PheSRR miRichi i GNbAG | er

functions |ike the first above descri bed operating node.

Wien in the acsddtichaisinythetsdlifeeask lcomsmiricatohe lin&thekwesn theesecbhs. present
section to the next section, when the next section can receive

anot her box/ aThé néa pradudtifeme thspriaogection ishwccapret iSthe tiértgth o thet et box/
article ready for transfer. As such, the present section controller

moni tors produchplakis ipreduasisphcing (S distartcepisJessi thian foo equaite dhes (i . e.

| NDEX rressgges) _ I ndicating that the first box in the present section
can be rel Hhsegvailgblespaos  1430. If the box/ article is rel easable (YES)

then the next section determ nes whether there is sufficient room
for the box/ arti clliEthegprgduct cannot be accepted from the prior section, then the

present section remains stopped, a READY message is communicated to the
next section and an STOP message is sent to the prior section. As product
is transferred to the next section, the present section controller re-evaluates

15 the space available on the present section and re-determines whether
product can be accepted.

If the product on the prior section can be accepted by the present
section, an INDEX message is sent to the prior section. The present section
remains stopped until it receives a signal from the prior section indicating

20 that a product is about to arrive at the present section such as that
described above for a spacer section. When the present section receives this
signal, it begins to run and continues running for a set time interval.. The
set time interval puts a .sets space between the product on the present
section (i.e., the "S" distance). After the time interval elapses, the present

25 section is again stopped.

In a second operating mode, once the present section is put into the
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-49 - transferred to the next based on information obtained fromthe
pr esent section data table, step 1432. If there is
sufficient room (YES, step 1432), then the present section

controll er causes the box/ article to be sent onto the next section and 5
causes the i \NQMR88570on relating thereto to be conmuni cat edP¢HU$NR2H b Xt
section controller, step 1434. Further, the present section controller also
causes the present section data table tg be updated (i.e., to delete the
related information), step 1436. Thereafter, as well as when-there is

I nsufficient roeihiiosin8e fufdmngecliBfof iR stdlf inb&dage GRBRRLseRE § €l €ased
(NO, 10 step 1430), the process returns to the beginning of the control

routine for section chftrélle? $ABéLsTBE {HeOBtl thBBculdflength on the present
Preferably, the present section controller also controls the transfer of

product so thesekti®esThauhbédupiedihfitth ik HarsmBiddSForh MhOfllbRinpeXt section are

spaced from each other. The spacing function perfornmed is simlar to that
15  perf or nedrebitionshipaahereS® 44 thellengbR OF tHe Srabdnt, sebtich, L) RIBBlerf@B bf ON runs

until a preset tinme interval T[err] has el apsed after the present
section cordt r adadchrbox/ produceeen WesSpreserdt@éctidre fiel) tthe Hirgtodx"f, aAMS) at r acki ng
devi ce 122 between the two sections. This ensures that nost of the

product has t ruseelsedparbfneterpthar répresents pros@et spigirgdd onto t he "dead zone"
bet ween the two sections. The present 20 section is stopped while the
next section continues UNQQOURIBBIIENGHpa®d-B.;: + S) t he product out on the
next section. After an second tine interval T2 has el apsed foll ow ng
t he product | eavi ngstdesciiinedy inahe fdrBgoifig,gha lprésefy settibi Gohtbller 10 usigesent

section fromrunning is renoved. Referring next to FIG 5F,
t here i s showinfdmmasien iabout thergrodhct met taise re2&ived)eletdrinings wigethaned
configuration paraneters configure the controller 10 so the present
section fufct iretshepresedi setibe has eodm oo adcept (héhB:xt prahnct.0THe next
product from the prior section is accepted if the length of the next product
plus product spacing ("S" distance) is less than or equal to the total
unoccupied length.
If the product cannot be accepted from the prior section, then the
15 present section remains stopped, a READY message is communicated to the
next section and an STOP message is sent to the prior section. As product
is transferred to the next section, the present section controller re-evaluates
the space available on the present section and re-determines whether
product can be accepted from the prior section.
20 If the product on the prior section can be accepted by the present
section, an INDEX message is sent to the prior section. The present section
rerains stopped until it receives a signal from the prior section indicating
that a product is about to arrive at the present section such as that
described above for a spacer section. When the present section receives this

25 signal, it begins to run in the "thumper” mode where the product to be

received is indexed onto the present section.
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- 50 - FIG 5A). For the conveying systemof the instant invention,

pr oduct traveling along one line can be distributed into two |ines
using a diverter section 112 applying one of any nunber of sorting/
diverting criteria. For exanple, the controller of the diverter
section 112 W@9sBe5Tonfigured to 5 distribute the produlCTBRIEF3HNn
routing information (i.e., the route tags), the | ength of the product
based on data table input, switch input, based on an eval uati on of

sone ot her physical characteristic of 1he- product (i.e., hei-ght,

wi dt h, weight) and based on count (e.g., divert every other box). The
controller 10 of the diverter section 112 also may be configured to operate
in 10 a specified_fashion t | 16 hiek Ul | .
The diverter sectiglrﬁl tﬁén nclu ggg’atﬂéloé{;%?l?#yl ooanlg e?gﬁ?‘ﬁ%tg%?xg{ ek

ted f LG ' i1S: : : h
mounted on a g@ﬂg‘?‘éﬁ}%oﬁﬁégg#}ﬁigﬂfﬁﬂ& ¥&lsk & AliSipg aRlioh OYRE phis xﬁﬁen the

frame is raise e product” off "'the noving belts and act

on the REQEGtdesRndd td BerftRld6sel the lgBp PRANGE Pridudian@GhdPip of flow or
novenent. 15 For exanple, tThe'rollers cause, the product to nmake a

90[err] |efs tyPrevedt ddinage to the u@ABREde dfahé ProdRict. ITHEbn Bf @&k oothedf f1ow
Wien the frame is | owered, the roll ers are di sposed bel ow t he
surface of theptuiRitigctionlis Set Hstheumer ahd€an be optimallp detcfor fiffoiacti N cont act
wi th the noving belts and passes through the di verter section 112.
As such, in oneasslirgmetherdonpeyingsystgrasses t hrough 20 the diverter
section 112 to one of the output lines and in another arrangenent,
the diverter's rol|larentmstswsthefrstopedatirtg mode paodpect ds aconimudated@n the it
enters anot her |ine. Preferably, the diverter section 112 is
preceded by anpresdeisectioniimthe second opergting nadeoutil shecbritrollef G 3. The i ndex
section 108 is used to control the 25 arrival tinme of the product on the
di verter s&@ti determines the praspat sfiction isessentially fulle fhabis, thieptopalef erably i s

actuated on the expected arrival tinme of the
: unoccupied space on the present section is essentially zero or less than that

-0

required to accept the next product from the previous section. In the
thumper mode, if product reaches the end of the present section before the
section is full the forward motion of the product closest to the next section

15 is stopped by the raised lifting assemblies of the next section. This aliows
the present section to be filled to capacity.

The present section runs in the thumper mode until a set time
interval, representative of the distance between product ("S" distance) has
elapsed after the product has left the previous section. The set time interval

20 puts a sets space between the product on the present section (i.e., the *S"
distance). After the time interval elapses, the present section is again
stopped. Reference should be made to the foregoing discussion regarding
the first accumulation operating mode for details regarding the transfer of
product to the next section which is equally applicable to a controller using

25 the thumper accumulation mode.

In the third operating mode, the present section controller is
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- 51 - product. Alternatively, the preceding section nmay be
configured with a sensi ng nechani sm such a photoel ectric eye, that
actuates the diverter section after a preset tine delay has el apsed.
The preceding section also is operated to hold or retain the product
t hereon, wheWQ@#R27verter section 5 112 cannot accept PEHESPREBLct next
to arrive. In operation, the present section controller 10
(i.e., the controller for the divgyter section) determines if it has
current information about the next product to arrive, step 1500. If

not (NO), 1t henediguAlans AL AWoxB! &fifs on the prllche kathRRIEBL i on from the

prior section using the bidirectiona 10 conmmuni cations |ink between the

sections, stepgeiedrine BedRéd K%/ drlife is locate§ HNidOh lpPésel But@r digfalBe 2 St at us
check to see if there is product already being. diverted, that is, is

there product gbhefdpe idgeorqf&ﬁwthéﬁ%é:ﬁ@eéé&._ﬁh%x{]a:ﬁdeﬂésm- The
present section controller 10 al so checks to see if both of the

out put |ines afpgatedihsidétHe btk idisthice thef the §586h coREALOGAAldH ther 10 can
be 15 configured so it checks the output line for the next product to

arrive to spe jiocess of ackdpting Hox€s frémf thk lpriod ¥edtioalwill cofitifiué fe.2INDEX | shed by

determning if stop nmessages had been previously comrunicated to the
present secti Ofessage wilt 88'seM fodiriok@eétionl) hWHeAhE Bok £ bftidlOmobdcoutside
sections. | f no product is being diverted, and/ or the output
lines are not {h¢lduffer Altar{ddrheat prieséki @ddtidnhemtinines po AsenHowewrj dstopccept s
the product next to arrive fromthe prior section, step 1506. The
present secti omessnge iosdntto tile ptismwsection so ag aussalloweany mesnbozxselt i on dat a
table to be updated with the information concerning the accepted

product, step daf@Rs to move onto the prigentiseetion. Snghisduest, the prasentsastiont
section, and/or both output lines 25 are full (YES, step 1504), then the
present selQ i otpriraller proventsiaracsens batween poxes that capnot heclesgd iapdt prd or

section, step 1520 & step 1022 (FI G, 5A). Thereafter, .
P when the presgnt sectiorg goes into &)1ccumu at?on. When this box goes onto

the next section, the present section sends an index message to the prior
section. Thus, the process of transferring product from the prior section to
present section is re-started.

15 As with the other operating modes, when the present section
controller receives a stop message from the next section the present section
is stopped. Thereafter, the present section controller functions like the first
above described operating mode.

When in the accumulation mode product is transferred from the

20 present section to the next section, when the next section can receive
another box/ article and there is room on the next section for the box/
article ready for transfer. As such, the present section controller monitors
the bi-directional communications link for messages (i.e., INDEX messages)
indicating that the first box in the present section can be released, step

25 1430. If the box/ article is releasable (YES) then the next section

determines whether there is sufficient room for the box/ article to be
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-52 - the process returns to the beginning of the section specific

functi onal control routine, step 1500. As indicated above, the prior
section is operated so it is stopped and the product is held thereon,
when a stop nessage is sent by the present section controller 10. It
is within thoV@2a28570f one 5 know edgeable in the art, PEBUBYIERBbri atel y
configure the present section controller 10 for use with other

di verter mechani sms or net hodol ogi es. | f product can be
accepted (YES, step 1506), then the presSent section controller 10

determ nes t hergridiridito’ 186 Wek EHERIRY odhQhidriABtibh 8HUfhed oth th@ present a7 T VE,

step 1510. Specifically, the present section controller 10 det ermnes 10
i f the productsetiior QatatableVsiehadsgr passed through the present section to

t he appropriate output Tine. If the product next to arrive, is to be
diverted (YES), I theieigBulfitferRr6GRYES MY MBI Othehthé presthl SRkighM nes i f
the divert output line is full, step 1512. This is acconplished using

the bi direct i coatrollensmses e isx/ article th bekentamitabhd shatebain@an t he
controllers of the present section and the next 15 section in the divert

out put |iné. causes the informbfion helatiihgy theketo tié peltothimimidated td theWdxt ( YES), then
the controller 10 configures the present section (i.e., raise

rollers) at tsectigpemyrallet,cstép d#34. Furthers tiepprkSdnt. sedtich porebllet aisd t hen
transferred to the divert output line, step 1516. The present section
remai ns runni nguses thiegresent septioncdaaa table toieaipdA6d (ifeqrtoalekeed the ne i nt er val
"s" after the product left the prior section. Once the time interval
has expired, troletgstinfremtion), staps1436. (Therdedipr,rasiwell af whére tlesals ol
routine (step 1500). Typically, the present section also is operated so the
rol | ers remai nnglifEgienterpoe(NQy stépe1432) buthe bydx/tdrticlewannet hrotelemsek (Nt when
the product is to be re-directed into the divert output line. 25
A conveyi A§ syttre30)pthedairpsesp setarmutedbd beginning of the gontzelirontne for
reC|rcuIat|ngtgroduct back to the beginning of a diverter section so system
e present section (step 1400).
Preferably, the present section controller also controls the transfer of
product so the boxes/ articles being transferred onto the next section are
spaced from each other. The spacing function performed is similar to that
15 performed by a spacer section. Specifically, the present section runs until a
preset time interval T; has elapsed after the present section controller
receives a "box present”-signal from a tracking device 122 between the two
sections. This ensures that most of the product has traveled off the prior
section and onto the "dead zone" between the two sections. The present
20 section is stopped while the next section continues to run thereby spacing
the product out on the next section. After an second time interval T2 has
elapsed following the product leaving the section, the signal preventing the
present section from running is removed,
Referring next to FIG. SF, there is shown the section control routine
25 when the programmed configuration parameters configure the controller 10

so the present section functions as a diverter section 112 (YES, step 1034,
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- 53 - operation is not adversely affected (i.e., stopped) if the
divert output line is tenporarily full. In these situations, the
product is passed straight through a diverter section. As such, the
present section controller 10 includes an override diversion criteria
that forces tWe93228%uct to be routed in a specific 5 naRREUSIH2283%e
divert output line is full, regardless of the requirenent to di vert
the product. Thus, if the divert outpu% line is full (YES, step 1512),

then the product is passed straight th Bﬂgh t he present sect+i-on-and

t f d di | Line., [N , th duct
ransiert e dgSoLly ipth RN benG o LA WS REy he produc
(he. 40, POkl iphg b B G BE LA 58900 00l ksterond L on,

in the down Olgeqtion 113 Qg‘é}gﬁgxg oRe Sk L.h:ﬁguglber of sorting/ divé%in@&ﬂ%x?zhemﬁt her

sections of the conveyi stem t ata tabl e 200 t he present

section i's upahegie talGrtidet B U rler QRoRC] 1 @8O8 colighiento 15 data

tabl e, step 1518 concerning the product being sent onto the next

secti on of sei ldRfibEE 1Y lorbdute babdd & EorRSAMNmEAEH iR, the rbeicteedOier 0l | ed
based on routing information in the data table, then as part of the
updat i ng lerf@ith 6Lttt prodh i bassd bh datd tabRSiRpUE skbtch anputihastd enpinesent
section controller 10 back to the host conputer 8 that the product
has passed t heoalghtiomef sime @fher physical chersictegistic of the product (i.e.Rheight,i ng next
to FIG 5G there is shown the section control routine when t he
progr anmed comndididy maightiramsibbased toarcount e 8. gdivert eiey othmrrbolk]. €Thel 0 Yo
the present section functions as a nerge section 114 (YES, step 1036

FI G 5A). For cohtokermifesfithg divgster aeationtlig alsesmayibe iconfigured o oprretéliot 25
traveling along two |ines can be nerged into one output |ine using a nerge
section 112 t Bapegifipd fashiomif one OQWMEWWS&%P’@FH@/S@%M ques/ criteria.
)

The diverter section 112 includes a plurality of rollers that are
mounted on a frame which can be selectively raised or lowered. When the
frame is raised, the rollers lift the product off the moving belts and act on
the product so as to cause it to change its direction of flow or movement.

15 For example, the rollers cause, the product to make a 90° left turn with
respect to the original direction of flow. When the frame is lowered, the
rollers are disposed below the surface of the moving beits. As such, the
product remains in contact with the moving belts and passes through the
diverter section 112. As such, in one arrangement product passes through

20 the diverter section 112 to one of the output lines and in another
arrangement, the diverter's rollers causes the product to change direction so
it enters another line.

Preferably, the diverter section 112 is preceded by an index section
108 as illustrated in FIG. 3. The index section 108 is used to control the

25 arrival time of the product on the diverter section. As such, the diverter

section 112 preferably is actuated on the expected arrival time of the
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-54- For exanple, the controller 10 for a nmerge section 114 can be
configured the product that first arrives is the first through the
merge section 114. Al ternatively, the controller could be configured
SO priority is given to one | i ne when product arrives at the sane
time in bothWOPR28%7 nes. For either 5 technique, the mBFYES¥EEPon
thereafter alternating receives product from the two input lines. In
yet another technique, a batch of prodggt (e.g., five boxes) is

rel eased fromone line and then a batch is rel eased fromthe -ot her-

l'i ne. product.] A8t PE{tHR1yS B prabedldgtsddiioh $8Sbécdlfighadd with@f rollers

that are 10 "nounted on a frame so that they can be selectively raised or

l'owered. Wen genging nicthaffim, isheh hYPnotdefecttid Lyel BeatRicAtlied tHRfdivdigernOVi Ng
belts and act on tﬁe pr oduct on the merge section causing it to

change its di refidPRit& a pleB¥Y thhe ARG WA elapsed. The/BrRRBediRg sédtidnadlso RF €
| onered, the product renains in contact with the novi ng belts. As

such, in one Y LANLEIPRSIARE kai] IO SctitHERYA whéietheldivert@s@etiGect i on 114
fromone input line directly to the output line and in anot her

arrangenent, e dRheEa&@st iR predudaext Reakiveduct from the ot her
input line to be re-directed into the output |ine. Pref erably,

the merge section iddpératibh e deekeny sédtiontdaoBacto (e., th8controllerifer each
input line as illustrated in FIG 3. The index sections are used to 20

control the arhé7ddlertet s¢dtion)aétefhines fichas apwent infoemafibn abketethe nexoduct
from the input lines separate to avoid collisions as well as

control ling theoduct to aptive] stetp’ E50Q0. rifnoff (N@) rthealtheprestmt sectigm obtdns on. As
such, the nerge section 114 of the instant invention is actuated on
t he expect ed ahisiinfirmation figin thecprior sectign veingthe bbdiceptionsl | nput |ines on
the nmerge section. Alternatively, the 25 pr ecedi ngThsect I on of each i nput
lines may 19e cortmgmications link betisem the sectionsystepy HpQhsThegepfierathey

hotoel ectric eye as an input to the present sectign
P co¥1troller 10 perfgrrns a status cl'B:ck to see 1% there ?s product already being

diverted, that is, is there product already on the present section 112, step
1504, The present section controller 10 also checks to see if both of the
output lines are full. Alternatively, the present section controller 10 can be
15 cor;ﬁgured so it checks the output line for the next product to arrive to see if
this line is full. Typically this is accomplished by determining if stop
messages had been previously communicated to the present section
controller 10 by the controllers for the next sections.
If no product is being diverted, and/ or the output lines are not full,
20 (NO, step 1504) then the present section accepts the product next to arrive
from the prior section, step 1506. The present section controller 10 also
causes the present section data table to be updated with the information
concerning the accepted product, step 1508.
If there is product on the present section, and/or both output lines
25 are full (YES, step 1504), then the present section controller 10 sends a stop

message to the prior section, step 1520 & step 1022 (FIG. S5A). Thereafter,
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- 55 - controller for determ ning which input |ine should send
product and when to actuate the nerge section. I n
operation, the present .section controller 10 (i.e., the nerge
section's controller) determines if the stop flag has been_set, step 1600.
If 5 the swomwmissag is set (YES), then the controller 10’%’?’8%?5’21?514@ prior

sections by sendi ng stop nessages to the prior sections, step 1602,
step 1022 (FIG 5A). The procesgsylen returns to the beginning of the
control routine for the present Séction (step 1600). -- - - | f

the top 110 g oRke Ak ik SPeikARRI iA1ERLLASpRIES RRIcBRA f on 10

controller perfofms a status chec ee If there'is product already being
merged, that 'c%ntrbﬁrohlﬁlﬂﬁ?s@%qggm ASdiRRe@ LSRN thSHSH RBtio® iSdpetitel. | f

there i s product on the present section (YES), then the. present
section contr @pliefs stopped HANHE pRodiic? s AEIA TREGoH Owlidifa SRDIhedskge isof t he
prior section in each input line, step 1604, step 1022 (FIG 5A). The
product next tsen@by theSpreb&itsRefidh coftrolleN RO} If ib Mithinh She€ltill obBné he pri or
sections until the present section can accept product for nerger and
transfer o8t o Knlo®ldtigsable & theddrt, to appropriately configuré @icptesentseptiamiuct on t he
merge section 114 is enpty (NO step 1606), then the present section

goes through tdaftrpll@CEsfor aise Séthesthendifgrter mechanidgmsor methodologies. t 0 accept
product from The nerging process is dependent 20 upon the particul ar

merge criterion/tetfiprodiset dan Becaccefibd (FES, atephlSUGahchen the presestesectioect | on
controller. As such, the controller obtains information from t he

prior secti ongontrolléreld determimes the reegtingrequivaherdtfesthepreduciaieatto t he
merge criterion being inplenmented, step 1608. Preferably, the control
routine incl udesive,step b310.uSpacifivellptie présent sectivn coppliert 10,A4tormings enent i ng
25 either of two nerge techniques, the priority nerge technique and the
bat ch 10 mef ghe predictiigtebe diverted or passed through the present section to the
appropriate output line. If the product next to arrive, is to be diverted (Y ES),
then the present section controller 10 determines if the divert output line is
full, step 1512, This is accomplished using the bidirectional communication
links established between the controllers of the present section and the next
15 section in the divert out.put line.
If the divert output line is not full (YES), then the controller 10
configures the present section (i.e., raise rollers) at the appropriate time,
step 1514. The product is then transferred to the divert output line, step
1516. The present section remains running in the configured arrangement
20 for a set time interval "s" after the product left the prior section. Once the
time interval has expired, the process returns to the beginning of the control
routine (step 1500). Typically, the present section also is operated so the
rollers remain disposed below the surface of the moving belts except when
the product is to be re-directed into the divert output line.
25 A conveying system typically is arranged to include a path for

recirculating product back to the beginning of a diverter section so system
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- 56 - Usi ng the technique specific instructions and

criteria, the present section controller controls the nerge section,
as well as the prior sections of the two input lines, so product is
correctly received fromone of the input 5 lines, step 1610. At the
sane tinme thovessz8sTt section controller 10 causes PET/USIN22534 abl e

200 of the present section to be updated with the information
concerning the received product. In addition, the controller configures the
present section (i.e., rollers raised’d¥3kept | ower ed) at t he proper tine,

h b f
Transter onto nr?ga““sn%ﬁnﬁvergé eltfted e rUipe) i e BERTucBEBG T | G

Control 1 or ¢ RETSPERTR Fap <l g ffighort B prda 18 pRRA Maigne through®C1 ! OF
transferred On;.glf Exqgr Q ?Oi§tsll18ﬂe€h[g pé’g%{l?gé&.y)}l JOh%llelsi&HlCi\ﬁi'Eé V\hen the

product is tran grred he "N the present sectlon dat a

table 15 cﬁ’&qst i &&eﬁsiﬂ{tg&mwghedﬁxeagwﬂ ﬂlrx‘aqwfitm(d spfecific

i nformation de ete ter, the process returns to

the begi nnigg ﬂanﬁ&%rmoa&outpumnexg u 9 ok @ksd AP rERRAImaRGHI ON (step

1600) . The tfollowng brie |scusses how t he forgoing steps
are aCC&V&'t $bAWBE NTIME, meraa;eﬁfoﬁtbﬁt ARoMgull ¢FEs angeds 1yl ge

techni ques. In e prlorlty merge techni que, the present section
controller 10 mehahérpmctxspass&ﬂlbﬁﬂngﬁfﬂirb@gﬁmprewtsbcmsaﬂiws priority.

If the priority line is, for exanple, input line # 1 then the present
section cont r ofrasferded @ireatlydato dn bligsie ling, step 151Hr Gindlbrlg! theproduwd iof t he
prior section for line # 1. This can be determ ned by a signal froma

tracki ng devi cprst@@ sahightthrengh ehd tiansferiednto sl boutpnt the,lwhen thid5  #1 or by
a signal fromthe controller of this prior section indicating that the
product i slQ ocproduct in niohto beifiverted (N@, step 151t In ghisiconditibhethermollenst secti on
"o of the present section are not raised, but rather remain in the down or
lowered position.
As with the other sections of' the conveying system, the data table 200
of the present section is updated to delete the data from the present section
15 data table, step 1518 concerning the product being sent onto the next
section of either output line. If the present section is being controlled based
on routing information in the data table, then as part of the updating
process an informational message is sent by the present section controller
10 back to the host computer 8 that the product has passed through one of
20 the route tags.
Referring next to FIG. 5G, there is shown the section control routine
" when the programmed configuration parameters configure the controller 10
so the present section functions as a merge section 114 (YES, step 1036
FIG. 54). For the convesring system of the instant invention, product

25 traveling along two lines can be merged into one output line using a merge

section 114 that applies any of a number or merging techniques/ criteria.
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controller also determnes if there is product ready to | eave input line

#2. |If there also is product at the end of line #2, then the present
section controller sends out a STOP command nessage to the controller
for the prior section in line #2. 5 The present section
control | er tNe9823%%7i gures the present section to r eREVUD7240d! ner ge
product fromline #1 and to transfer it onto the next section. For
exanple, if line #1 is in line with thgsoutlet line, then the rollers

of the present section are left in, or are put in, the down position.

The product p@‘éﬁ@z’éa:ﬁ;%lé?ﬂ@hohﬂ%n&r BFRPh m&et 5&RicN 14 @nBVédigighfdd the 10
common to the present section, the prior section in line # 1 and the next

section. product that\6arkies RtRE st thiodghale hfrg€etedidnting, next section,
t he present section data table is updated to reflect the departure of

the product  AlterndtivelyEiHedBntrdlleh 008 BE kinfigured BS pHbREABEiveAGbioAB | S one of
the identified 15 addresses for a route tag, the present section

control |l er outiRbiwhed prB&S@Irives at thé Sartnb einktOiHl btk Miitdine8. #For eighér | bed in
t he foregoing. If there is no product ready on line # 1, the

present segti @dthafdile; Bhd Merge section HRkr&dftEr ARSrriating Redetves produitdd®m at t he end
of line #2. If yes, then a check is made to see if product has not

just arrived ghe tWeinpadlifiks.| inetAhothet tédhaidue] & bafth of ppodiuthit ¢é.gnéive at t he
end of line #1, the present section controller sends a stop nessage

t o the cont r olbbgds) igreldaded fomddnesiand aratheh d bateh is rkleasédfrefythe other
st oppi ng the product from departing |line #1. The present
section contrgihker then configures the present section to receive
and merge product fromline #2 and to transfer it onto the next 25
section. For exanpTas mefgd seqtiont2 14 éndlpdescanplusality opraliers that areen the rollers
of the present section are raised or put in the up position, at the
time the 10 mounted on a frame so that they can be selectively raised or lowered. When
raised, the rollers lift the product of the moving belts and act on the product
on the merge section causing it to change its direction of flow or movement.
When the rollers are lowered, the product remains in contact with the
moving belts. As such, in one arrangement product passes through the
15 merge section 114 from one input line directly to the output line and in
another arrangement, the merge section causes the product from the other
input line to be re-directed into the output line.
Preferably, the merge section 114 is preceded by an index section 108
in each input line as illustrated in FIG. 3. The index sections are used to
20 control the arrival of product from each input line. This keeps product from
the input lines separate to avoid collisions as well as controiling the
product's time of arrival on the merge section. As such, the merge section
114 of the instant invention is actuated on the expected arrival time of the
product from one of input lines on the merge section. Alternatively, the

25 preceding section of each input lines may be configured with sensing

mechanisms, such as a photoelectric eye as an input to the present section
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- 58 - product is expected to arrive on the present section. The

rollers are operated to change the direction of the product as it
passes through the present section. The rollers are then | owered so

t he product contacts the novi ng belts and can nove onto the next
section. As wads2e852 above 5 described process for |i nePGEIUSIFRIS3hr esent
section data table 200 is updated to reflect the product |eaving the
present section. To ensurg a space between successively

recei ved products, the present s %fion controller also-does not allow

-

the present sggtii 16680 hin : r i el tine

I nterval has g%%@%étf%‘%er [ he gpv?’%%g?‘g Lﬁéﬁe%ﬂ%fd %gdﬁ?%g%%dgg%ﬁ on.

In the batch gpELi46a %Q%&H@se&ieﬂ.at(:h of product is passed through

the present section fromone 1 nput line while product is held-up or :

accunul ated i n t hermnSeepath, BdbresbiiSsecdtiS bGREIRE 1032 He @ge T 0duct from
the second |ine then passes through the present section while product is

15 hel d-up Oée@ﬁﬁlérﬂéhﬁfoﬁér)ld&e}ﬁ&écsiifﬁkslt%fi"ﬁagﬂ_ﬁgﬁedﬂréé@,es‘iép igReatrs itself.
In all ot her respects, the process descri bed above for the priority
nerge i s egjuatieystop flag iPGRIYESPiR @E chbhfolRkdt 10Mst5HS 8RR pritReLEbiR by

In the foregoing discussions concerning FIGS. 5B-5E, the respective

control routi sarlihgstop Messagddrodhe privi sktichb e 1662, 0L 03T @XE! 54)i e 20
tracking process was initiated by the present section controller 10 as each
box/ article ®hépredsotien rehfinpte S beghtihg 6NtheRohabl iolgindutithe0 FI G 5H,
there is shown the control routine for the el apsed tine tracking process

t hat | prasertisdctofdétep 160@. i f any box/ article was physically renoved
fromthe present section before reaching the section's end point.
This is done so t hifth&stopifiagikneigsed (NOetes 16@0); thenahe lpyeseatsecsipat | on and
the operation of the conveying systemis not adversely affected by
such a r ebt®vakontroller performs a status check to see if there is product already being

merged, that is, is there product on the present section, step 1606. If there
is product on the present section (YES), then the present section controller
sends a stop message to the controiler of the prior section in each input
line, step 1604, step 1022 (FIG. S5A). The product next to arrive from both
15 input lines is held on the prior sections until the present section can accept
product for merger and transfer onto the next section.
If there is no product on the merge section 114 is empty (NO, step
1606}, then the present section goes through the process of determining
which input line to accept product from. The merging process is dependent
20 upon the particular merge criterion/technique to be implemented by the
present section controller. As such, the controller obtains information from
the prior sections of the two input lines and evaluates this against the
merge criterion being implemented, step 1608. Preferably, the control
routine includes the instrnuctions and criteria for selectively implementing
25 either of two merge techniques, the priority merge technique and the batch

merge technique.
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- 59- As indicated in the foregoing di scussion, as each box/

article enters onto a section, a time out clock or clock routine is
started 1700. It should be recogni zed that the present section
controller 10 nmay use the clock 5 neans of the controller's central
processi ng urwo ssigsror anot her clock circuit or devi eey/usey2R33poWN t O
those skilled in the art, to develop the repetitive signal pul ses
used to track/ determ ne el apsed tine. The present section
controller 10, using the positional inf8rmation det er m ned- by signals
froma tracking device 122, determnes if a box/ 10 article is located in
a buffer zone of the present section, step 1702. If the box is in the

buf f YES), ,ih R .«cl.ock i £ hi box,
Step 1704, i 1o | NEVHBEde e FpUS PR cRas e Be BN AL PERSBY ror
the box that is exlLngylhe BLSsenl Seetlony, LSl Acheiid sekdtiis dror the

boxes remal ni ng on, or € presen

Lhe 20 15 M0kt Beb B o008 L0 LB cbhSh R |
present 5 150ctdi00 1800 UATaRAR HEe piisERt dofln cASrali AsEEdeaboOve,

t he various sectons conprising the conveyl ng systemmay or nmay not

be stopped f Okne data taBRI20FK tAE phdsERt &dctiBn to BR Wb@Be witt el iaftidatiBax e/
articles stopped). For 20 exairple, when an accunul ation section is the

accunul ati on BHEerniiethe receiveddro@@Rt. BY adtBGoh, RAK chitrSlLg Rohfig:raS ghiTUl at i on
section is delayed. As such, the preset tinme period is adjusted to
account for t lpessensseidpages., fdlleks fiised or kept Riway&d) at thd poper 6@} spedd od
shoul d be adjusted (YES), then the present section controller adjusts
t he preset tr gvedudtibeingreceivs will Becinthe paopeer \position fortvansi&edntprheedur e,
step 1708. After adjusting the preset travel tinme period
(step 17089 omekt sevtion, step 1612, - 60

After the present section is appropriately configured by the present
section controller, the product is merged by the present section and
transferred onto the next section in the output line, step 1614. When the
product is transferred onto the next section, the present section data table

15 200 is updated to reflect the departed product (i.e. information deleted), step
1616. Thereafter, the process returns to the beginning of the control
routine for the present section (step 1600).
The following briefly discusses how the forgoing steps are
accomplished when using one of the above referenced merge techniques. In
20 the priority merge technique, the present section controller 10 determines
which of the two input lines has priority. If the priority line is, for example,
input line #1 then the present section controller determines if there is
product at the end of the prior section for line #1. This can be determined
by a signat from a tracking device 122 at the end of the prior section of line
25 #1 or by a signal from the controller of this prior section indicating that the

product is located in the buffer zone for that section. The present section
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adjustnment is required (NO step 1706), the present section controller
determnes if the elapsed tinme for each box exceeds the travel tine period
for passing through the present section, step 1710, If the preset travel
tinme period is exceeded (YES), then the controller present section
control l er 5Syoesmssrders the box being tracked to have beeRCTERIREFH1f r om

t he present section. Accordingly, the present section controller
updat es the present section data Bable to delete the information
regarding this box, step 1712 and’does not conmuni cate -t he

i nformation onto tpeerc%gr%éf% iﬁtfeg{i‘%a'ﬁiet i%g?oduct re%@quao%%%ﬁmeeﬁ.lﬁl S

connected to a°R8 presen 1 on controller
I d t ' . th
control lers. oA B ettt b Fud SEinE PARHER tro fielihy sostion. o° )
If th | ti ' ' h
Lhe wravel dopBuBelhl df iorARERARY rbles ) 8 s e e

above process TS repea ( termnned to have
reached the egﬂioq,fse(g@%&;lﬁgeem. section, step 1702 or the preset travel tine

15 period has expired, p. 1710. As noted above this process is repeated
for ch boxX Qf% t L OB, fi th Bafiekbiidltext to
FIG 5I, tﬁs:re S g??g\ﬁ% g@%}ﬁ?xrcgﬁﬁ‘r&%u“ ﬁgc orgures e%rgcessi ng the present

section controllgr, %’?ﬂi %x%?%e:&gdhgﬂ #rbi21inR A HANES theh s it onto thé @ekOJr anmi ng of

the controller”s co n paraneters using the bi- 20 di recti onal

communi cat i °”Sse'38£ﬂ‘.’°Fl§r e{agx?élériﬁﬁhé’ﬂ {8 1RSitE BNt 1iBe, then theUt puts a
er |

nmessage to a control ndicating that it to be progranmed/

re-programed GHES of$héPrekORsdctich abeleft in, or are put in, thd oWwh @YEAIBNOT
re-programthe configuration paranmeters, a link is est abl i shed

bet ween the hoffe £RERLE $ssss HFouEH theosrabdrtisketiort én tie madingbelys anmed/
re-progranmed, step 1800. This typically involves the transm ssi on of

acknow edg@Tendonifaes otk fresaanctidre the ptiocssvpion éu life #1 and the next
- 61 - and the controller 10 over the comunicati ons network 100.
The host conpusdeetio®. t hen transmits the paraneters to the present

When the product is transferred to the next section, the present
section data table is updated to reflect the departure of the product
therefrom. Additionally, if the present section is one of the identified

15 addresses for a route tag, the present section controller outputs a message
to the host computer 8 as described in the foregoing.

If there is no product ready on line #1, the present section controller
determines if there is product at the end of line #2. If yes, then a check is
made to see if product has not just arrived at the end of line #1. If there is

20 product now at the end of line #1, the present section controller sends a
stop message to the controller for the prior section of line #1, thereby
stopping the product from departing line #1.

The present section controller then configures the present section to

receive and merge product from line #2 and to transfer it onto the next
25 section. For example, if line #2 is the angled input line, then the rollers of

the present section are raised or put in the up position, at the time the
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section controller 10 that are initially being set therein or that are

bei ng updat ed or changed, step 1802. For exanple, when initially
configuring the 5 controller 10 for a straight section 104, the host
conput er woul d comuni cate i nformation concerning the section type
(e.g., 1 forw®osprsar ght section), the length of the HIMPFR3L he tine
taken to travel the length of the section, the next section address,
the prior section address, the size of_Jhe buffer zone, and
paraneters relating to route tagging.” YWereas, for 10 exanple, for -

updating/ re- Bxé;ﬁ%?:ﬁ‘%%%&g%v%@%’l?ﬁ Pekent c&#&ﬁ The roll&Qkd gur ati on

paraneters (€ zone The controller

10 takes the 3ﬁé§é@t&%ﬁ%é€'ﬁﬂrm c Qﬁ'of’mr% @tﬁ&%s 1{ s!les through fge NVRAM 22,

step 1804. The contro 10 and host corputer undert ake a

process to vepick¥nd daatiod. h%@%ﬁ?@&ﬁﬁeﬂ%@@@@ﬂ?&ﬁﬁ&b’mﬁ&m updat ed/ set,
step 1806. Thereafter, the present section control returns

MoNi tor i ng t heobinpdielt8 Ghil QRAImG/RIBHIA Ak dx0 RECtiRl W With @hie FBERAJES

directed to its address, step 1002 (FIG 5A). As not ed above,
each cont rpl Ieéscﬁbs@pmsbﬁrmaetmahieyp&@éﬁtlsgw&ddm table 200 ipdpdddausi ng the
RS232 I/ O port 20. In operation, the process for 20 programm ng the
control | er ustowgfledtaht /peddirt leazthg the prélchedtiont hat descri bed above.
Wil e a preferred enbodi nent of the invention has been descri bed

usi ng specific terTeenst€h spaschativeer0Budcesdivsly rddeived badduces, phié poses only,

and it Is to be understood that changes and variations nay be made
wi thout 25 prhepat sdctign contmolidralsyddes inot allar tpepmeberitisectia tooadeapt cl ai ns.
-62 1. A device controller for each device of

a plurality nwke ptbelwccenul after sheet tingninteyialduhs elqpsed after/theeprodesttlefp| | er f or
sai d each device conpri sing:
10 the present section.

In the batch merge technique, a batch of product is passed through
the present section from one input line while product is held-up or
accumulated in the second input line. Thereafter, a batch of product from
the second line then paéses through the present section while product is

15 held-up or accumulated in the first line. This process repeats itself. In all
other respects, the process described above for the priority merge is equally
applicable for the batch merge technique.

In the foregoing discussions concerning FIGS, 5B-SE, the respective
control routines being described provided that an elapsed travel time

20 tracking process was initiated by the present section controller 10 as each
box/ article entered onto the present section. Referring next to FIG. 5H,
there is shown the control routine for the elapsed time tracking process that
is used to determine if any box/ article was physically removed from the
present section before reaching the section’s end point. This is done so the

25  tracking of boxes/ articles by each section and the operation of the

conveying system is not adversely affected by such a removal.
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at | east one bi-directional inflow port; at | east one bi-directional

outfl ow port; a processor that processes information and provides
out puts, where at |east one output controls said each device; an
applications programfor execution within the processor, wherein the
appl i cati onswo®#s#essam i ncl udes instructions and criteri a®FEPSMbssi ng
I nformati on and providing the processor outputs; and wherein the

i nstructions and criteria of the pplications programincludes:
instructions and criteria for conmmtnicating i'nformati on
anong and between the device controller for each of said
plurality of devices using one of the at |east one

bi -directional s indicated H 3%Rigbhe@ilbubditn As 428 Yoxp ARIG efifcteCt | ONA

outflow port of the device controlFer “for each pair of said

plurality of deyi £esction BHmdGit @8tk or clock routin@ i¥stafted 706 ft@hoplddcessi ng
I nformati on belng comuni cated to the device controller of said

each device apd recognized that thBprédéat sQtionandireldrt Ry mdy ee tieéloélyi ng t he
operation of said each device responsive to the comuni cat ed

i nformati 0. means of the &htroller's cerdral prddeSsif@ unite26, ®p ahothler elocktirchiai m 1,
further conprising a read/wite nenory for storing data and paraneters

that control bhgeviegeisainown tfthbdeskaipsa inaht iaomso gevetppaine xepetitiver ei n t he
applications programfurther includes instructions and criteria for
control | i ng daighabpalsegyaseditotthack/ determine elapsed time.
The present section controller 10, using the positional information
determined by signals from a tracking device 122, determines if a box/

10  article is located in a buffer zone of the present section, step 1702. If the
box is in the buffer zone (YES), then tl'le time out clock is stopped for this
box, step 1704. While the process describes the clock as being stopped for
the box that is exiting the present section, the clock still runs for the boxes
remaining on, or added to, the present section.

15 If the box is not in the buffer zone (NO, step 1702), then the controller
determines if the preset time period for traveling the length of the present
section should be adjusted, step 1706. As discussed above, the various
sections comprising the conveying system may or may not be stopped for
periods of time (i.e., motion of in-transit boxes/ articles stopped). For

20 example, when an accumulation section is the accumulation mode, the
passage of each box through the accumulation section is delayed. As such,
the preset time period is adjusted to account for these stoppages or time
delays. If the preset period should be adjusted (YES), then the present
section controller adjusts the preset travel time period in accordance with a

25 set procedure, step 1708.

After adjusting the preset travel time period (step 1708) or if no
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read/ wite nenory. 3. The device controller of claim1, wherein
the applications programfurther includes instructions and criteria for
real tinme tracking of data. 4., The device controller of claim
1, wherein the applications program further includes instructions and
criteria for Waes228fanmi ng the  processor by means of i nsPFHERNBHS! and

I nformati on communi cated to the processor through one bi-directional

i nfl ow port. 5. The devi_&g_ controller of <claim 1,

further conprising at |east two bi-directional outflow ports  and at

| east two bi- Qa'.d?t%iﬁeﬁf‘fbl rebtit PP XtéS 1706), the present Sectiontonerdeyi Ng system
conprising a multiplicity of conveying séctions, each section being

provi ded with ftdfidks £ L18pder iAo thr\ash Bb% exdiBds the @AM tld gdriddor each

conveyi ng section, the correspondi ng conveying section, . conpri ses:

at | east one by ghdsBid tnPbigdh thRfdrEd¥nR Qkdtion, step 1710, IfthelpPaset tRREL time
bi -directional outflow port, wherein a comuni cations link is

established beglppans exdted&d (YBISY, thbn the controllePfiresent sectiéR ebhtrviferconveyi ng
sections by interconnecting one bi- directional outflow port of one

control | er 5 t Qongidrs fhe-box beflg adledtd hatdbéedYeRvéd Gom the pFesunst r eam
controller; a processor that processes information and provides

out puts, wher esectigd. AEB8inglye ¥ rebéntGRAfidrOtdntidlier apd4tas tionprkerthe
correspondi ng conveyi ng section;
section data table to delete the information regarding this box, step 1712
and does not communicate the information onto the next section. If the
conveying system 101 is connected to a host computer 8, then the present
10 section controller also sends an error message to the host computer using
the controllers' communications network, step 1714 & step 1022 (FIG. 5A).

If the travel time period is not exceeded (NO, step 1710}, then the
above process is repeated for the box until the box is determined to have
reached the end of the present section, step 1702 or the preset travel time

15 period has expired, step 1710. As noted above this process is repeated for
each box in the present section.

Referring next to FIG. 5], there is shown the control routine for
accessing the present section controller 10 for the initial programming or
r;programmh‘xg of the controller's conﬁéuration parameters using the bi-

20  directional comrx.mnications network. Preferably, the host computer 8
outputs a message to a controller 10 indicating that it to be programmed/
re-programmed (YES, step 1004 FIG. SA).

To program or re-program the configuration parameters, a link is
established between thc; host computer 8 and the controller to be

25 programmed/ re-programmed, step 1800. This typically involves the

transmission of acknowledgement messages between the host computer 8
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an applications programfor execution within the processor, wherein t he
applications programincludes instructions and criteria for processing

i nformati on and providing the processor outputs; and wherein the
i nstructi onswiwdnggsrt eri a of the applications program | BRCTAISYR2531
instructions and criteria for comunicating information anpng

and between each controller of the nultlpI|C|ty of conveying

sections, instructions®nd criteria for processi ng

infornation rec ived b t he controll or the
corr espondi nga’é ’?%"n:?éépl%ﬁrﬂ"e communié&tions ne ?”Hﬁlf Qlét ions and criteria

to control the operatjon of th correspondi ng_conveyi ng
section, and e hodt °°mp“1t?fs§ mmvaagrmémwcq%rﬁlgﬂei n‘%ﬁf Ving the
operation of th cor.r.e ndi n onve secti.gn responsive
to informati oﬁeceilm controller 10 matc?(’)’ﬁffﬂﬁf"@i?%’ﬁgfg[otﬁhe %ﬁg%tcon%c&gl er of

anot her convey veyi ng

Zystem gf cl ai %H%tedfourcpﬁxege Sﬁgrl[sgﬁna;oregam;)} ggfnme conﬁr%%r storing
t t I

or ogr am ang! wABHEPerciS3be SeeR striion, o A ROk Seher ol ?ﬁé’t?ﬁiilﬁﬂi and
criteria for ge.gﬂu%éatgﬂe 3 Qi Q5 RGP G crion RGN i

65 ne conveyr ng Sys relgri t e app % cations

program furt her i ladss 'n%%glucgec n& A0%cf {88 kbl (hEMnghl BPuer acki ng

of articles on ea Secti on nveyr ng system

of claim 8, Wgigln hlGLg Bl faadihd R bt Yeclbn JhAARLLRL SRUTRD YPES

for use in th&EERY ying sys
buffer zone, and parameters relating to route tagging. Whereas, for

10  example, for updating/ re-programming it may change one of the
configuration parameters (e.g., the size of the buffer zone).

The controller 10 takes the transmitted information and stores it in
the NVRAM 22, step 1804. The controller 10 and host computer 8 then
undertake a process to verify that the parameters have been properly

15 updated/ set, step 1806. Thereafter, the present section controller returns
to monitoring the bi-directional communications network for messages
directed to its address, step 1002 (FIG. 5A).

As noted above, each controller also may be initially configured or
updated using the RS232 I/0 port 20. In operation, the process for

20 programming the controller using the I/O port 20 is similar to that
described above.

While a preferred embodiment of the invention has been described
using specific terms, such description is for illustrative purposes only, and it
is to be understood that changes and variations may be made without

25 departing from the spirit or scope of the following claims.
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wherein the paraneters stored in the read/wite nenory at |east designate
the section type of the correspondi ng conveyi ng section; and wherein the
appl i cations program further includes: i nstructions and criteria to
control the operation of any of the multiplicity of different section
types; and WO92285Mstructions and criteria for sel ecti ng PCRASIH$R ycti ons
and criteria that control the correspondi ng conveying section based on the
section type paranmeter stored in the A ad/wite menory. 10,

The conveying systemof claim$8, wheréi"ffdata rel atinmg to the——artitles on

t he correspondi ng conveying section is stored in th ¢ nory
and wherein the controller of the corresponding conﬁ!‘lﬁﬁg‘lmﬂﬂﬂumﬂ[
comuni cat es data Qﬁlatﬁé&girﬁé)dﬁn article leaving that SeClli O to 't
controll er of a downstream conveying section that is to receive the

departing article. 11. The conveying system of claim 10
wherei n one of the multiplicity of different section types is a straight

conveyi ng section that AcBﬁﬁ‘Qﬁ&%ltéfié\%é for &se 4 23y AR 8B aRg 4 he section to

the other end and wherein the applications program further includes

i nstructions gty buch doffroller@PBedevitd colifolid dofkipRiaiel: ng conveyi ng
section as a strai ght conveying section. - 66- 12. The

conveyi ng system ofat [ast saelbi-akhRtichal iaNéw@brtt Nhe nultiplicity of section
types is an accumul ati on section that, under specified operating
condi tions, accunulatileast érid bicditetionall difiGepbiton and control s their passage
onto a downstream conveyi ng section and wherein the applications program
further includes i agirocassorothat prudesses informatior amppraxides gutpgs, wbereespondi ng
conveyi ng section as an accunul ati on secti on.
at least one output controls the device;
an applications program for execution within the processor, wherein
the applications program includes instructions and criteria for processing
information and providing the processor outputs; and
wherein the instructions and criteria of the applications program
includes:
instructions and criteria for communicating information among
and between the controllers of the system using the bi-
directional inflow and outflow ports,
instructions and criteria for processing information received by
the device controller, and

instructions and criteria for modifying the operation of the

device responsive to the communicated information.

2. - The device controller of claim 1, further comprising a
read/write memory for storing data and parameters that control the
operation of the applications program and wherein the applications program

includes instructions and criteria for controlling data storage in the

i
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13. The conveying system of claim 10 wherein one of the multiplicity of
section types is an indexing section that controls the passage or article
t hrough and onto a downstream seﬁfl;'g mmlrr“umﬂ:"mg the applications program
further includes instructions andiig eratlng t he correspondi ng
conveyi ng seWOi%BR285% an i ndexi ng Secti d EEBHSA ng
system of claim 10 wherein one of the nultlpI|C|ty of section types is a
spaci ng section that controls the release of articles onto a downstream
section so successively released articles are spaced from €ach ot her and
wherein the aRR4 vl RBRoRY, 09T am further includes instructions and
criteria for operating the corresponding conveying section as a spacing
section. 15. The conveyi ng system of claim 10 wherein one of the
mul tiplicity of section types is a nerge section that selectively. nerges

articles arriving g romrh¥aeviBPedntrdilRe of Slhint MEWRERUELY cOHRINTMIERBNENT O a
single output line and wherein the applicat i ons program further includes

i nstructions iafgisGstdbishad botween @aet p&ig of behtfdlief£oMBBEYSemagNVeyi ng sect i on
as a nerge section including receiving data concerning the next article to

arrive from téiectripsity ﬁaéfcsmmchag log€ bi-BirkdteonaAP o firofl dtRldontroller
-67- 16, The conveying system of

cl ai m 10 whergidhedaliftctibhd mﬂﬂﬂrbbﬁ'dfﬁh&t}ieﬂéoxﬂ:ﬁﬂlet on types is a diverter
section that selectively distributes articles arriving fromone input |ine
into two output lines and wherein the applications programfurther
I ncl udes instructions and criteria for operating the correspondi ng
conveyi ng section 4s aThHedevitetorstedller oficlaine [1uvhergin thecapplicationsy dat a
regarding the article next to be distributed to a

program further includes instructions and criteria for real time tracking of

data related to system performance.

S. The device controller of claim 1, wherein the applications
program further includes instructions and criteria for reprogramming the
processor by means of instructions and information communicated to the

processor through one bi-directional inflow port.

6. The device controller of claim 1, wherein the controlier further
comprises at least two bi-directional outflow ports and at least two bi-

directional inflow ports.

7. A conveying system comprising a multiplicity of conveying
sections, each section being provided with a local controller and wherein the
controller for each conveying section, the corresponding conveying section,

comprises:

at least one bi-directional inflow port; This Sheet Has Been Rep

it e Gt ot e LTI
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downstream controller in the output line in which the article is to be
di stri but ed. 17. The conveyi ng systemof claim 7, wherein the

appl i cations program further includ ' ki nd criteria for
reprogranm ng the rocessor by rreangmm]m!{gm“ﬂﬂmw and information
tnrou
1

bei ng canmuni ¥EE&RsE the processor ®nesof* t he atPqTAS8228He

bi -di rectional inflow ports. 8. The conveyi ng system of claim

10, wherein each controller further conprises at |east two bi-directional
outflow ports and at |east two bi -directional inflow ports.” 19.

The conveying syst g/p,8tedsbAinkk lapoceééés"iﬁfoﬁﬁa{i&?aﬁ&Bi‘cﬁr)l&é?’.%ﬁtput%}’%@x@ further

i ncludes a multiplicity of tracking devices that Sense the presence of

an article, whaneist o8BoutpaohiiBistBYioperaktidn & MOSRFLsBbndiig conveyfit NNi ng of

the first section and wherein other tracking devices are di Sposed .
bet ween pairs dgketie@nveyi ng sections. 20. A nmethod for the |ocal
control of each device of a plurality of devices conprising the steps

of : an applications program for execution wifHin the processoir OWhéhetg a | ocal
controller for each device to be controlled, each local controller

i ncl udi ng a prtheepplicationatprogramciasinaes ifstrucibn® and beltepiadut fhtessimg put S,
where at | east one output controls the operation of the corresponding
devi ce, an apphforpaationsndpogvidimgithe peocessor ioatputsitdnd he processor, and
wherein the applications programincludes instructions and criteria for
processi ng i nf or matwhepeinnbe prstrictionsg) and eriteriacd shoapplicaiion s program
i nterconnecting the |ocal controllers for each pair of plurality of
devi ces so as ineludss:abl i sh a communi cati ons
instructions and criteria for communicating information among
and between each controller of the multiplicity of conveying
sections,
instructions and criteria for processing information received by
the controller for the corresponding conveying section,
instructions and criteria to control the operation of the
corresponding conveying section, and
instructions and criteria for modifying the operation of the
corresponding conveying section responsive to information

communicated from another controller of another conveying

section.

8. The conveying system of claim 7, further comprising a
read /write memory for storing data and parameters that control the
operation of the applications program and wherein the applications program

includes instructions and criteria for controlling data storage in the

read /write memory.
This Sheet Has Been Replaced
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i nk between the | ocal contretHers—ef—said—each pair and to establish a
comuni cati ons network betvve d anong the |ocal controllers of the
plurality of devices; ﬂ ,;I i mﬁ normal operation of the
device in accordance vvitht nd criteria of the

appl i cat i ons W $8(p28sm conmmuni cat ng i nf ormati on beP@BEUSPTRLEL | ocal
controllers of a pair of devices relating to at |east the operability of
at | east one of the pair of devices; processing the information
bei ng received by one control ler inchRudi ng information regardi'ng the
operation of her . devi ce di § the tlon of one
devi ce responsi veq% T?‘ﬁFS?W‘}%%’SF%%8T?}8‘&‘”gb‘ﬁ‘&%‘WQW§ %H?e etﬁ)glr ati on of
sai d anot her_devi

wher ei n one bP=% &T%%?%?féf‘%“ﬁf’?&ﬁ%%? Cgﬂ%&%%&“&%ﬂ riﬁlﬁ%l‘eg) for each _
of t wo Of.sa'%&ietﬁ%éatcﬁcg{we g%?%o re each i nked to the t wo

bi -di rectiona oW por evice controller for said each device
and wherein the applications programfurther includes instructions and
criteria for selectively conmmunicating information fromthe device

controller of saig ea%e@@fﬁé&ﬁqé@&éﬁ?oﬂ&&in?@ \Qﬁgpe{,pmeeé afe®d{ one of said

two plurality of device : The devi ce

control |l er ofﬂ@m@,ofmﬁt@ee%gipeslwrefselu@&?é ﬁhg Waem: of the
device controller for each of two o aid plurality of devi ces are each

linked to thewhéRibthelpdrameteod dtorédin @ B fviriteimdnidty G Yeaae desiphdtel | er for
sai d each device and wherein the applications program further 1ncludes

i nstructions #hetseetiont epeaf bt caredspohtlinglcyneeying suction; gl whéreirnrddie on from

t he device controller of said each device to the device controller for one
of said two phpplivations pfogeten funtlser includes: 23.  The device controller of
claim6, wherein the applications programfurther includes instructions and
criteria for sel ednstyettjonsendpriteria togornitndl cherepdration bf agpef thae of the two
bi -directional inflow ports or one of the two bi-directional outflow ports
to anot her dewmudtéplicitsitof diffeesntsection pesigmdpai r of plurality of devices.

24. A systemconmprising a plurality of device controllers, one device
control ler for eadRs@ections and siteriafarsslecting the instructions and criteria

that control the corresponding conveying section based on the section type

parameter stored in the read/write memory.

11. The conveying system of claim 8, wherein data relating to the
articles on the corresponding conveying section is stored in the read/write
memory and wherein the controller of the corresponding conveying section
communicates data relating to an article leaving that section to the
controller of a downstream conveying section that is to receive the departing

article,

12, The conveying system of claim 11, wherein a communications
link is established between controilers of respective conveying sections by
interconnecting one bi-directional outflow port of one controller to one bi-

directional inflow port of the downstream controller.
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wherein each of the plurality of device controllers conprises:

at |l east one bi-directional inflow port, at | east one

bi -directional outflow port lmm”"l”l"""lllu\u processor that processes

i nformation and provi des outlpd ’ re at | east one output controls
sai d each dewa8?22857d " ¢ bt gh applications progra®FTYETERBEut i on
within the processor, wherein the applications programincl udes
instructions and criteria for p gcessi. ng informati on and providing

t he processor outputs; wher ei n"d°comuni cations link i's established

bet ween each pair of the plurality of device controllers by interconnecting
one bi-directional outflow port of one device controller of said each pair

to one bi-directiopgl i#fd sf¥tesh P IR0 Wttt Wt tho! | €r of said

. Vi
each pair; and erei ES t%e Instructions and criterita of the

appl i cations pug :ﬁﬁgy&vm&gﬁéecﬁontypesisas&ai@'ﬂé&ﬁ gRatigdthtr i teria for
conmuni cating 1 nfornmdati on anong and between the plurality of

devi ce contro lula‘fl'é??ﬁ§ hAfk1ds ¥om e end of the secBOBHH GRhEO&R dhdwhbBRlyeen the

bi -directional 1nflow and outflow _ _ ports of each said pair,
-70- the applicatibis bttfghai Oinehides fristricBbn® hAg @S feriatdot Nf Or mat i on
communi cat ed . “to the device controller for said each device,
and operatiAg the Ebir&ibonAlfE hbvéydhs Sechioh a8RMitfaliitkonbsyin@er ati on of
sai d each devi Ce responsive to the comuni cated information.
25. The systaggef claim 26, wherein each of the plurality of device

controllers further conprises a read/wite nmenory for storing data and
paranmeters that control the operation of the applications program and
wherein the applications programfurther includes instructions and criteria
for controlling daia stTHegmveing@gstemoot/cltiint i whereinjone of the 26. The
system of claim 26, wherein the communi cations |link is established between
sai d each pai miityipitiecof sectibn wpentsan acovmrtlation séatiopi thatliunder sperifiedout f | ow
port to the bi-directional inflow port. 27. The system of claim
26, wherein t lpegtivigicoaditions, grcugudates artidies orl thel sgadon pad cenigelsdhelr and
criteria for real time tracking of data. ] 28. . The systemof claim
26, wherein t Iraseags|ontaedownsiTeygcanYaying srstion gad yheteip fhe pppligatiqus and
criteria for reprogranmm ng the processor by neans_of insfructions and

i nformation cowpErAMBERET inFludes ipstsueonsandaeydn fg ppertingdFect i onal

i nfl ow port. %&I The system of cl ai T§§6 grein each of the
plurality of SOVESROAIEEIPEyIIESeFNn PRen pCFATPHIAHEN 8¢CH0RAst ( wo
bi-directional outflow ports and at |east two bi-directional inflow ports,
30. The system of claim 31, wherein the applications programfurther

incl udes i nstructi qas agh gl bbby Lok SAR 0 Gh-ROGUIR et i N9

i nfornmati on

multiplicity of section types is an indexing section that controls the passage
or article through and onto a downstream section and wherein the
applications program further includes instructions and criteria for operating

the corresponding conveying section as an indexing section.

16. The conveying system of claim 10 wherein one of the
multiplicity of section types is a spacing section that controls the release of
articles onto a downstream section so successively released articles are
spaced from each other and wherein the applications program further

includes instructions and criteria for operating the corresponding conveying

A
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t hrough one of the two bi-directional inflow ports or one of the two bi-
directional outflow ports to another device controller of said each pair.
31. A system conpri si ng: 31. A system conpri sing: a
plurality of device controllers; a plurality of devices, where there
is one devi caWaesrzessal | er for each device of said pluralityPCFHUSERISES,
wherein each of the plurality of device controllers conprises:

at | east one bi-directional inflow port7 - at | east ane

bi -directional outflow port, -67- 4 processgt, Dm rocesses

i nformation agg,. i des out put, where at | | e'i "Eﬂgﬂﬁontrol s
sai d each devi ce?ﬁ%\ééﬁs gs%gﬁ_én. an applications g ¥ w exadut i on

wi thin the processor, wherein the applications programincludes
instructions and criteria for . processing information and providi ng

the processor outpiis; The mnv%yg%?ngfe@m@mé. %ﬁelo%g'i; is established

bet ween each pair of the plur I ce controllers I nt erconnecti ng

one bi - di r ect ingiadicitylof kedMoR Lk | id each pair
to one bi-directional infl qu%%?t g?ﬂt&ﬁg%g%tﬁ%r&ggé'%lg%dv%%nrtﬁ%%é?er of said

each pair; angticles arrivi@FoRi fiwd fpult TRt St @Bveditth Hstde®intd afindibe

applications programincludes: instructions and criteria for
comuni cat i ngoutphip i@ bhe A& She applications progr:ah futBérMegkye plurality of
device controllers using the conmmuni cations |ink between the

bi - di r ect i onainstrutticwe andlcatetihlfévoperating the correspdiﬂiﬁ@c&fveﬁﬁglgeélfdrﬁ pair,
I nstructions and criteria for processing information comruni cated
to the devi ceaxamnietrgd sextioh @Giclading réciving @atiacencéfthg the next article to
instructions and criteria for nodifying the operation of said each
devi ce r esponatrive ftom tHecupsiraameantotidr imtherappiéprate input line. 32. The
system of claim 33, wherein the communications link is established between
said each pair by electrically interconnecting the bi- directional outflow
port to the bi-directional inflow port. 33. The system of claim
33, wherein the apid.i cdhe conveyingpyateni of d&ier 10 whetainl ese pHidter uct i ons and
criteria for reprogramm ng the processor by neans of
-72- i nst rmultindisity af gedtiohdypestis ardivartemsactivar that selestivelypdistribagen t hr ough
one bi- directional inflow port.

articles arriving from one input line into two output lines and wherein the

applications program further includes instructions and criteria for operating
the corresponding conveying section as a diverter section including
transferring data regarding the article next to be distributed to a
downstream controller in the output line in which the article is to be

distributed.

19. The conveying system of claim 1, wherein the applications
program further includes instructions and criteria for reprogramming the
processor by means of instructions and information being communicated to

the processor through one of the at least one bi-directional inflow ports.

20. The conveying system of claim 1, wherein each controller

further comprises at least two bi-directional outflow ports and at least two

T s e
i e e
H

This Sheet Has Been Replaced

15 Boen B THIS SHEET HAS BREN
TEEG AR I REPLACED
Hml“ ll L SUBSTITUTE SHEET (RULE 25) L. R

e RN

et
TR



34. The system of claim 33, wherein each of the plurality of device
controllers further conprises at |least two bi-directional outflow ports and
at least two bi-directional inflow ports. 35. The system of claim
36, wherein the applications program further includes instructions and
criteria for wesaes§7vel y conmuni cating i nformation throughPEHESYR2Bhe t wo
bi -directional inflow ports or one of the two bi- directional outflow ports
to another device controller of said eggh pair. —

ti-directional inflow ports. R L

21. The conveying system of claim 1, m which the conveying
system further includes a multiplicity of tracking devices that sense the
presence of an article, wherein one tracking device is disposed at the
beginning of the first section and wherein other tracking devices are

disposed between pairs of conveying sections.

22. A method for the local control of devices comprising the steps
of:

providing a local controller for each device to be controlled, each local
controller including a pfocessor that processes information and provides
outputs, where at least one output controls the operation of the
corresponding device, an applications program for execution with the
processor, and wherein the applications program includes instructions and
criteria for processing information and providing the processor outputs;

interconnecting each local controller so as to establish a
communications network between and among all of the controllers;

controlling the normal operation of the device in accordance with the
instructions and criteria of the applications program;

communicating information between a pair of controllers relating to
at least the operability of the device for at least one of the pair of controllers;

processing the information being received by one controller including
information regarding the operation of another device; and

modifying the operation of one device responsive to information

received concerning the operation of another device.
R —
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