(12) PATENT
(19) AUSTRALIAN PATENT OFFICE

(11) Application No.- AU 199923892 B2
(10) Patent No. 750276

(54)

(51)€

@1

Title
Accumulation conveyor control system

Internaticnal Patent Classification(s)

BGo5G 047/30 B65G 013/06

Application No. 199923892 (22)  Application Date:
Pricrity Data

Number (32) Date (33) Country

60/082878 1998 04 24 s

Publication Date : 1999 .11 04

Publication Journal Date © 1999 11 04

Accepted Journal Date : 2002 07 11

Applicant(s)

Jervis B. Webb International Company

Inventor(s)

Jeffrey T. Ebert

Agent/Attorney

PHILLIPS ORMONDE and FITZPATRICK,367 Collins Street,MELBOURNE
Related Art

JP 07/149412

EP 484098
DE 2166753

1999 04 22

VIC 3000




Abstract of the Disclosure

‘An  accumulation conveyor control system includes a
number of accumulation zone conveyors, each equipped with a
control module coupled with an electronically controlled
clutch. The system includes one motor linked to each
accumulation conveyor for driving of the conveyor rollers.
The clutch links a drive roller on each conveyor with the
motor via a drive member such as a chain. The control
module controls operation of the conveyors by sensing the
preéence or absence of an article in the path of one or more
of the article sensors. When the path is blocked signifying
the presence of an article, the module sends a signal
upstream and receives signals from downstream zones to
control roller operation for each zone. The system allows a
unitary installment of a number of =zones using a single
power source and without the need for mechanical devices

such as trigger switches or PLCs.
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ACCUMULATION CONVEYOR CONTROL
SYSTEM

Field of the Invention

The present invention is directed to an accumulation
conveyor control system and, in particular, to a system that
zone control modules that are linked together to

employs

control conveyor operation without the need for a PLC or

mechanical rtriggered devices.
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Background Art

Traditiconal vzero pressure" pallet accumulation
conveyors (PAC) have utilized mechanical sensors and
actuators. In one mode, as a product moves into a zone of
these conveyors, a mechanical sensor is triggered, the
gengor linked to a mechanical actuator. The actuator then
reacts with a clutch mechanism of the zone tc either enable
or disable the zone's movement. Using this concept,
conveyor motors typically run continuously and the conveyor
is often noisy due to the mechanical actuation of the zone.
Where mechanical setups have not been either feasible or
desirable, electrical sensors and actuators have been used.
These devices have typically been connected to an external
programmable logic controller ({PLC). Software is then
implemented that allows the PLC to contreol the conveyor in a
similar fashion. Using these concepts results in unusually
long setup times for either adjustment and/er wiring.

One example of an accumulation conveycr is disclosed in
United States Patent No. 5,042,644 to Davis. This patent
discloses a zero pressure accumulation conveyor using a
trigger assembly for the accumulation control. The trigger
assembly is positioned along the conveyoer run and is coupled
to cam follower arms and valve bodies. Depression of the

trigger assembly depresses the valve body, allowing air to



pass from an air supply to a brake assembly cylinder. The
brake asgembly cylinder then restraiqs a torque tube thusg
isclating the driving force imparted by the drive shaft to
the conveyor rollers.

United States Patent No. 5,060,785 to Garrity discloses
a control arrangement for an accumulating conveyer having a
plurality of =zones, each =zone including an electrically-
powered sensor. A logic circuit is associated with each
sensor, the logic circuit comprising a first input, a second
input from the sensor of its zone, a first output which sends
a signal to the activator for that zone and a second output
to send a signal to the input for the next zone. A circuit
for each electronic sensor communicates with the circuit
before and after itself to centrol the system. In this
system, electronic¢ sensors are used to indicate the presence
of an article in a given =zone. When the electric sensor
gsenses an article blocking the sensing path, the signal
interacts with the logic c¢ircuit to control the operation of
the accumulation conveyor.

Accumulation conveyors uging mechanical sensors and
actuators are not without their disadvantages. First, in any
system, the actuator reacts with a clutch mechanism of the
zone to-either enable or disable the conveyor's movement in

that zone. Using this system, the conveyor motors typically
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run continucusly. Moreover, the conveyor is often noisy due
to the mechanical actuation of the =zone.

While these mechanical systems have been replaced with
electrical systems such as that disclosed in the Garrity
patent, these electrical systems are not without Cheir
disadvantages either. The electrical systems containing
logic circuits take an unusually long time for setup due to
adjustments and/or wiring.

In light of the disadvantages noted above, a need has
developed to provide accumulation conveyer controls which
overcome the prior art's disadvantages. In response to this
need, the present invention provides an accumulation
conveyer control which eliminates both mechanical control
such as trigger mechanisms, pneumatic systems, and logic

circuit contrecl devices.
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The discussion of the background to the invention herein is included to
explain the context of the invention. This is not to be taken as an admission
that any of the material referred to was published, known or part of the common
general knowledge in Australia as at the priority date of any of the claims.

5
Summary of the Invention
According to one aspect of the present invention there is provided an
accumulation conveyor control system including:
10 a) a plurality of conveyor zones, the conveyor zenes including an

infeed conveyor zone, at least one intermediate conveyor zone, and an outfeed
conveyor zone, each zone having at least one driving roiler and a plurality of
following rollers, the driving roller linked to a drive by a clutch mechanism;,

b) a sensor for each zone, each sensor capable of detecting a

15  presence or absence of an article in a respective zone;

c) a solenoid for each zone, each solencid linked to each zane clutch
mechanism; and

d) a relay. energizing or de-energizing the solenoid to electrically

acluate or de-actuate the clutch mechanism of each zone based on a presence
"'t 20 oranabsence of an article in a space of each zone and a presence or absence
of an article in a space of a downstream zone, actuation of the clutch
mechanism permitting zone roller operation and de-actuation of the clutch

mechanism preventing zone roller operation.

According to a further aspect of the present invention there is provided
*.er’ 25  an accumulation conveyor controt system including:

a) a plurality of conveyor zones, the conveyor zones including an
infeed conveyor zone, at least one intermediate conveyor zone, and an outfeed
conveyor zone, gach zone having at least one driving roller and a piurality of
following roilers, the driving roller linked to a drive by a clutch mechanism,

30 wherein the drive comprises a single motor and a drive member linking each
clutch mechanism to the single motor,

b) a sensor for each zone, each sensor capable of detecting a

J

g™, . .
%ﬁresence or absence of an article in a respective zone,
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) a solenoid for each zone, each solenoid linked to each zone clutch
mechanism,

d) a relay energizing or de-energizing the solenoid to electrically
actuate or de-actuate the clutch mechanism of each zone based con a presence
or an absence of an article in a space of each zone and a presence or absence
of an article in a space of a downstream zone, actuation of the clutch
mechanism permitting zone roller operation and de-actuation of the clutch
mechanism preventing zone roller operation; and

e) a motor control center linking a single power source to the motor,
the mator control center including a transformer to step down the power source
for powering each control module.

A motor control center can be provided to link a single power source to a
singte motcr, the motor control center including a transformer to step down the
power source for powering each control module. The motor can be linked to
each clutch mechanism by a drive member. In this way, one system having the
motor, motor control center and various zones can be installed and connected
to a single source of power.

The motor contral center can include means for powering the moter only
when the presence of an article is detected for the plurality of conveyor zones.
The relays for each zone can be contained in a housing and each zone solenoid
can be arranged with each zone clutch mechanism. The relay

fsie\GABNODE Li238826 doc




and the solenoid of each zone can be linked via jumper
connections, the jumper connections configurable based on
whether the zone is an infeed zone, an intermediate =zone,
and an outfeed zone to determine whether space or no space
energizes a respective solenoid for =zone operation. The
relays can be contained in a housing to be mounted on a
frame of each zone as a contreol module for each zone. The
housings can be equipped with quick connect couplings and
connectors to facilitate linking the control modules of the
various zones together.

In another embodiment, the infeed and outfeed conveyor
control medules can be additionally linked to one or more
PLCs to interface with systems other than the accumulation
conveyor contrcl system, e.g., devices upstream of the
infeed conveyor or downstream of the outfeed conveyor and

the like.



Brief Descriptjon of the Drawings

Reference is now made to the drawings of the invention
wherein:

Figure 1 is a perspective view of one embodiment of the
invention showing one accumulation conveyor and a control
therefor;

Figure 2 shows an exterior view of the control module
of Figure 1;

Figure 3 is an electrical circuit schematic of the
control module of Figure 1 with a key showing Jjumper
settings;

Figure 4 is an internal view of the module of Figure 1;

Figure 5 shows a network of modules and the network
linked to a wmotor contrel center;

Figure 6 is an electrical schematic of the motor
control center of Figure 5;

Figure 7 depicts a three zone conveyor system showing
electrical circuits fer each zone;

Figure 8 shows a second embodiment of the control
module; and

Figure 9 is an electrical schematic of the control

module of Figure 8 with a key showing jumper settings.



Description of the Preferred Embediments

The present invention presents a new solution for
controlling pallet accumulation conveyors. Using electrical
sensors, actuators and a zone contrel medule, each zone of
the pallet accumulation conveycr is electrically linked to
the next. A network of control modules interact to control
the entire conveyor. Mechanical devices in the path of
articles being conveyed are eliminated and a PLC is not
necessarily required. This pallet accumulation conveyor
control offera the following benefitsg;

1. Minimized setup time, no adjustments are
necessary.

2. Quiet operation, no mechanical sgensors and the
conveyor only runs when necessary.

3. Reduced costs, nc PLC and complicated wiring to
deal with. No air or electrical piping required.

4. Easy to maintain, all contrcl modules can be
identical and are made from standard industrial products.
Quick disconnects allow for fast replacement of failed
components.

5. No minimum or maximum load requirements.

This module is designed to replace the trigger rell and
mechanical linkage for each zone of the pallet as used in

prior art designs. Although the inventive design appears
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more expensive that the conventional mechanical linkage,
setup time is reduced and a considerable cost savings is
realized to the pallet accumulation conveyor applications
that cannot use trigger reoll mechanisms, i.e., 3" roll
centers. The inventive system is ideally suited for heavy
duty applications wherein the conveyors transport articles
ranging from 500-6,000 pounds/load.

As will be described in more detail below when
referring to the Figures, the control module mounts to each .
zone of the pallet accumulation conveyor. Each zone is
linked together using a single quick-disconnect cable. The
module iz configurable for infeed, outfeed, and intermediate
zones using jumper plugs. An optional timer can be added to
the infeed and outfeed zones to allow for loading and
unlecading of the pallet accumulation conveyor. Using this
configuration, no additional control devices, i.e., PLCs,
are needed to run a basic pallet accumulation conveyor
system.

Wire hook-up is simple. After connecting each zone to
the next, 120 VAC power is connected to the infeed zone. An
additional 480 VAC power feed is then supplied to the motor
with all the traditional motor control protection and

starting devices.
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The control module can be made from standard industrial
products. The controls can be housed in a 4"x6"
polycarbonate enclosure. An adjustable cable is prewired to
connect to the next zone, and a recéptacle is provided to
connect from a previous zone. Quick-disconnect cables are
algo installed for the solenoid and photo-eye (photb—eye and
reflector are included as part of the module}). Internally,
a relay isolates the photo-eye from the sclenoid circuit. A
fuse is also supplied for the solenoid to protect against
golencid failure. Jumper plugs are supplied for configuring
the modules' function.

Referring to Figure 1, an exemplary accumulation
conveyor zone of an accumulation conveyor system is
designated by the reference numeral 10. The zone 10
includes a conveyor section 1 including a frame 3, driving
roller 5 and follewing rollers 7. The driving roller 5 is
linked te a motor (see Figure 4), by a drive member
represented by reference numeral 9 and an electronically
actuated clutch 11. The motor is designed to drive the
driving roller 5 of each zone in the overall aystem. The
driving roller 5 is then linked to each of the following
rollers 7 so that all rollers rotate when the motor is
operating when the clutch 11 links the drive member 9 to the

driving roller 5,
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The electrically actuated clutch 11 interfaces with the
drive member 9, e.gq., a chain, and the driving roller 5 by a
sprocket or other means. The clutch 11 either engages or
disengages the driving roller 5 from the drive member 9 to
either rotate the rollers for a given zone or interrupt
roller driving.

It should be understood that the conveyor components
including the driving roller 5, following rollers 7, drive
member 9, and frame 3 are conventional components and 4o not
need further description for understanding of the invention.

Each zone 10 includes a control module 20 including a
housing 22 enclosing control module components therein. A
photo-eye sensor 23 is provided which is linked to the
control module 20 via the connector 25. The module 20 alsc
includes a connector 27 which connects via a quick-connect
coupling (not shown} to a previous or downstream zone.

A connector 29 is shown which links the module 20 to
the next or upstream zone. The connector 29 has a gquick-
connect coupling (not shown) at the end connecting to the
module 20. The other ena is linked to the upstream or next
zone in a game fashion that connector 27 is linked to the
module 20. The photo-eye sensor 23 is a conventional type
which senses whether space is available between the light

emitting component 31 and the reflector 33.
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Figure 2 depicts the control module 20 enlarged to show
greater detail. In this Figure, the connector 27 is shown
with a quick-connect female coupling half 28. The housing
22 also has a male quick-connect coupling half 30 adapted to
connect to the female quick connect coupling half 32 of the
upstream zone connector 29.

The connector 35 is provided which has a female quick-
connector coupling half 37 adapted to connect to a male
quick-connect coupling 39 mounted on a housing of the clutch
11. The connector 35 houses wiring as will be described in
more detail below which controls a solenoid which in turn
actuates the clutch 11 for cenveyor operatiomn.

Figure 3 shows how an exemplary circuit to control the
conveyor operation by electronically controlling the clutch
11. The control includes either driving the rollers if
space is available or stopping the =zone operation if no
space 1s available so that articles being conveyed do not
contact each other and incur possible damage. The circuit
is designated by the reference numeral 50. In its broadest
sense, the circuit uses a relay S1 to isolate the photo-eye
gensor 23 and a solenoid 53. The solenoid 53 also has a
fuse 55 to protect against solencid failure. Jumper plugs

57 and 59 are also supplied for configuring the modules

13



depending on the location of each zone, i.e., an infeed
zone, and one or more intermediate zoneés, an outfeed zone.

Referring to the key of Figure 3, the jumpers 57 and 59
are connected a certain way if the zone 10 is at the infeed
or first =zone of the accumulation conveyor system, and
another way if the =zone 10 is either located in an
intermediate location in the system or at the outfeed or
lagt zone. More specifically, for an infeed zone operation,
contacts 2 and 3 are jumpered together as are contacts, 5 and
6. For an intermediate zone operation, contacts 1 and 2 are
jumpered together, as are contacts 4 and 5 and 6 and 7,
reapectively.

Figure 4 more clearly shows the components within the
housing 22 of the module 20. The relay 51 and the jumpers
55 and 57 are enclosed within the housing 22 with the photo-
eye sengor 23 being located downstream of the connector 25,
and the sclencid 53 being downstream of the connector 35.

The control modules 20 can be linked together to form a
network. The control medules interact with each other to
control the "normally running" conveyor. Normally running
in this case means that the conveyor motor is continuously
running. This is often an undesirable trait which causes
unneceasary wear and noise on the conveyor. The network of

the control modules can be equipped with the addition of

14




specialized pallet accumulation conveyor motor control
center. The infeed and outfeed zones of the conveyor are
connected directly to the motor control center. This center
extends the functionality of the pallet accumulation
conveyor by offering the following advantages:

1. 120 VAC power to the sensor network 1is
generated from the motor control center. A separate power
feed is not required to run the sensors and

2. BRll over-load and over-current protegtion as
well as motor starting devices are provided. No additicnal
equipment to run the conveyor is needed. A simple 480VAC
power drop is all that is necessary to run the conveyor.

3, Using the signals from the infeed and outfeed
zones, the motor is normally "sleeping". It only runs for a
predetermined time interval when a change occurs on the
conveyor and then returns to the sleep mode.

Figures 5 and 6 exemplify the netwerk control described
above. Figure 5 shows an exemplary system whereby Iour
modules would be connected together as part of a four zone
accumulation conveyor system, one infeed, two intermediate
zones, and one outfeed zone. The control modules 20 can be
grouped together with a motor control center 61 and a motor
63. As described above, the motor 63 is linked to the

driving rollers 5 of the four zones depicted in Figure 5 via
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the clutch 11 of each zeone. Although not shown, each of the
driving rollers 5 is then linked to {:he following rollers 7
of each zone for ratation and conveyance of an article,

Figure & gshows an exemplary schematic electrical
circuit of the motor control center 61. A 480 volt power
supply 65 is provided to the motor 63; The power supply is
controlled by +the switches 67 and the motor 63 has
conventional starter and overload circuitry 69.

The 48C volt power supply €5 is algo connected to a
transformer 71 that steps down the voltagg to 120 wvolts,
Thig 120 volt power supply i8 then supplied to¢ the control
modules for their operation. The motor control system can
also include a sleeper system whereby the motor 63 isa
normally sleeping based on signals from the infeed and
outfeed zones. The moto'r only runs for a predetermined time
interval when a change occure on fhe conveyor and then
returns to the sleep mode. This sleep system is achieved by
using a time-delayed relay 73 and 74. When the infeed zone
indicates that a load is present, a signal from the infeed
zone is sent to the motor control center and relay 73 is
energized. Motor starter 69 is activated and motor 63 runs
as long as the infeed zone senses a load. When the load
moves to the next zone relay 73 is de-energized. The
contacts of relay 73 remain closed until the "time off"

16




sequence of the relay expires. The contacts for relay 73
then open and motor 63 stops until again the infeed zone is
loaded.

The outfeed =zone sends a space available eignal Lo the
motor control center when a load has been removed from the
cutfeed zone. This gignal energizes relay 74 and activates
motor starter 69 and moter 63. When the outfeed zone is
again loaded, relay 74 de-energizes and the "time off"
gequence delays the opening of the contacts on relay 74.
When the time cycle expires, the contacts E_gr relay 74 open
and motor 63 tugns off. The cycle repeats when a lead is
removed from the oulleed zcne.

Figure 7 shows a three zone accumulation copveyor
system comprising =zones 20A, 20B and 20C. Zone 20A
repregents the infeed zone A, 20B represents the
intermediate zone B and 20C representa the ocutfeed zone C.
The electrical circuitry is shown with the appropriate
jumper settings for each zone. Zone 20A has contacts 2 and
3 of jumper 57A comnected and contacts b and & of jumper 58A
connected. A similar jumper arrangement is shown for 20B
and 20C since the outfeed and intermediate zone Jumper
settings are the same as shown, see the key in Figure 3.
The ocutfeed Zone 20C shows connections between contacts 1
and 2 of jumper 57C and ¢ and 5 and 6 and 7 of jumper 59C.

17




in a basic cperation, the module 20 gends a signal to
the upstreém sone a8 to whether space is available or not

and also receives a signal from the downstream zone a8 to
whether space is available in the downstream zone. Based on
this input and output, the solenoids are either energized or
de-energized to control the overall operation of the
accumulation conveyor system.

When the phcto sensox detects a load in the zone, the
relay is de-energized thereby deactivating the golenoid and
gtopping the zone. The zone ié new undeq.control of the
downstream zone. The downatream zone will send a pignal to
the upstream zone when it has space available. Thisg signal
bypasses the relay signal of the upstream zone and activates
jts solenoid. Hence, with a load in the upstream Zzone and
no load downstream, the Joad is allowed to continue.

For example, with a lead present in zone 208, relay 81°
ig de-energized and not allowed to power the solenoid, With
no powsr to the solencid, zome 20B will stop. When zone 20C
nas #pace available, ita relay B82 is energized and allows
this zeone to run. The signal from relay 82 is gent Lo zone
20B via signal 83. This signal bypasses relay 81 and
energizes zone 20B solenoid, This allows the load to move

from zone Z0B to zZone 20C.

18



For applications where pallet accumulation conveyor is
integrated into other system conveyors, and/or AGV systems,
a wvariation of the control module is available as shown in
Figures 8 and 9. Thig variation offers sgimilar
characteristics as the bpase module 20, however it allows the
infeed control and outfeed control zones to be contreolled by
a PLC. This wvariation replaces the infeed and outfeed
control modules described above. Connection to a PLC
control panel is accomplished wusing a single quick-
disconnect cable from the infeed and. outfeed =zome.
Additional sensors are added to the module as needed such as
AGV handshake optica, over-travel safety sensors, fork truck
detection sensors or dry contacts from other conveyor
equipment .

Referring now to Figures 8 and 9, an alternative

embodiment of the control module 20 of PFigure 1 is

18a



designated by the reference numeral 90. 1In this embodiment,
the infeed and ocutfeed zones, for example, 20A and 20C of
Figure 7, can be controlled by a PLC. This wvariation
replaces the infeed and outfeed control modules
configuration as shown in Figure 3. Connection to a PLC
control panel (not shown) is accomplished using a single
quick-connect cable 91 from the infeed and outfeed zones.
In this embodiment, additional sensors can be added to the
module as needed such as automatic guided vehicle handshake
optics, over-travel safety sensors, fork truck detection
sensors or dry contacts from other equipment. With the
system shown in Figurezs 8 and 9, the infeed and outfeed
conveyors can be linked to other systems for their control.
For example, it may be desirable to link the operation of
the infeed conveyor with another system conveyor. Use of
the module 90 as the infeed module of an accumulation
conveyor system would permit such controel. Similarly, an
outfeed zone could be equipped with the wmodule 90 for
linking the outfeed zone to another system conveyor or the
like.

Figure 9 shows an exemplary circuit diagram with jumper
settings for both the infeed and outfeed zones. This
diagram also shows the circuitry for an over-travel safety

sensor 93, and a connection 95 for a zone enable sensor.

19




In addition to simplifying the wiring required for this
type of conveyor for the Figure 8 and 9 embodiment, the
over-all number of I/0 required for a PLC to control the
conveyor is significantly reduced. For example, using a
configuration of a Modicon 984-145 PLC without the inventive
control module and assuming the PLC is connected to five "10
zone" pallet accumulation conveyors, fifteen of the
available seventeen slots are used to control the conveyor.
In comparison, when using the same PLC using the inventive
control modules, only six slots of the available seventeen
are utilized, yet functionally the conveyors would operate
the same. This is a reduction of (9) I/C cards, (2) 5-slot
chassis and the associated labor and wire.

While the conveyor system 1is often described as a
pallet accumulation control gystem, any type of load can be
conveyed with the inventive system and method. Further,
other conveyor zone systems than that identified in Figure 1
can be used with the module control system. Similarly,
other means can be used to energize or de-energize the
clutch in substitution for the solenoid. Similarly, the
jumper connections can be made using other known connections
that enable each control module to be tailored to its

placement in the overall conveyor system.

20



As such, an invention has been disclosed in terms of
preferred embodiments thereof which fulfills each and every
one of the objects of the present invention as set forth
above and provides new and improved accumulation conveyor
control system and module therefor, and a method of
accumulating articles on a conveyor.

of course, various ‘changes, modifications and
alterations from the teachings of the present invention may
be contemplated by those skilled in the art without
departing from the intended spirit and scope thereof. It is
intended that the present invention oﬁly be limited by the

terms of the appended claims.

21
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An accumulation conveyor control system including:

a) a plurality of conveyor zones, the conveyor zones including an
infeed conveyor zone, at least one intermediate conveyor zone, and an outfeed
conveyor zone, each zone having at least one driving roller and a plurality of
following rollers, the driving rofler linked to a drive by a clutch mechanism,

b) a sensor for each zone, each sensor capable of detecting a
presence or absence of an article in a respective zone;

c) a solenoid for each zone, each solenoid linked to each zone clutch
mechanism; and

d) a relay energizing or de-energizing the solenoid to electrically
actuate or de-actuate the clutch mechanism of each zone based on a presence
or an absence of an article in a space of each zone and a presence or absence
of an article in a space of a downstream zone, actuation of the clutch
mechanism permitting zone roller operation and de-actuation of the clutch

mechanism preventing zone roller operation.

2. The system of claim 1, further including a motor control center linking a
single power source to a single motor and to each control module, the single

motor linked to each clutch mechanism by a drive member.

3. The system of claim 2, further including means for powering the motor
only when the presence of an article is detected in the plurality of conveyor

Zones.,

4. The system of claim 1, wherein the drive comprises a single motor and a

drive member linking each clutch mechanism to the single motor.

5. The system of any one of the preceding claims wherein the relay for

each zone is contained in a housing and each zone solenoid is arranged with

?Q\zone clutch mechanism.
a
A
)
I
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6. The system of claim 5, wherein the relay and the solenoid of each zone
are linked via jumper connections, the jumper connections configurable based
on whether the zone is an infeed zone, an intermediate zone, and an outfeed
zone to determine whether space or no space energizes the solenoid, the

jumper connections arranged within the housing.

7. The system of claim 5, wherein each housing has a first connector linking
with a downstream housing via a quick connect coupling and a second
connector linking with the solenoid in the clutch mechanism via a quick connect

coupling.

8. The system of claim 1, wherein the relay and the solencid of each zone
are linked via jumper cannections, the jumper connections configurable based
on whether the zone is an infeed zone, an intermediate zone, and an outfeed

zone to determine whether space or no space energizes a respective solenoid.

9. The system of any one of the preceding claims further including at least
one programmable logic controller linked to one or both of the infeed and
outfeed zones for controlling infeed and outfeed zone operation in combination

with a system upstream or downstream of the plurality of conveyor zones.

10.  Anaccumulation conveyor control system including:

a) a plurality of conveyor zones, the conveyor zones including an
infeed conveyor zone, at least one intermediate conveyor zone, and an outfeed
conveyor zone, each zone having at least one driving roller and a plurality of
following rollers, the driving roller linked to a drive by a clutch mechanism,
wherein the drive comprises a single motor and a drive member linking each
clutch mechanism to the single motor,

b) a sensor for each zone, each sensor capable of detecting a
presence or absence of an article in a respective zone,

c) a solenoid for each zone, each solenoid linked to each zone clutch
mechanism,

d) a relay energizing or de-energizing the solenoid to electrically
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or an absence of an article in a space of each zone and a presence or absence
of an article in a space of a downstream zone, actuation of the cluich
mechanism permitting zone roller operation and de-actuation of the clutch
mechanism preventing zone roller aperation; and
e) a motor control center linking a single power source to the motor,
the motor control center including a transformer to step down the power source

for powering each control module.

11.  The system of claim 10, further including means for powering the motor
only when the presence of an arlicle is detected in the plurality of conveyor

Zones.

12.  The system of claim 10 or 11, wherein the relay for each zone is
contained in a housing and each zone solenoid is arranged with each zone

clutch mechanism.

13, The system of claim 12, wherein the relay and the solencid of each zone
are linked via jumper connections, the jumper connections configurable based
on whether the zone is an infeed zone, an intermediate zone, and an outfeed
zone to determine whether space or no space energizes the solenoid, the

jumper connections arranged within the housing.

14, An accumulation conveyor control system substantially as herein

described with reference to the accompanying drawings.

DATED: 30 April, 2001

PHILLIPS ORMONDE & FITZPATRICK
Aftorneys for:
JERVIS B. WEBB INTERNATIONAL COMPANY
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FIG. 6
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FIG. 8
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