SYSTEM AND METHOD FOR COUPLING AN AUTOMATION CONTROLLER AND SCALEABLE
MODULE BACKGROUND 10001] The present disclosure relates generally to industrial automation
and control systems, such as those used in industrial and commercial settings. More particularly,
embodiments of the present disclosure relate to techniques for providing and communicatively
interlocking modules (e.g., programmable control modules) with automation controllers of such
systems. 100021In operation, industrial automation and control systems control and monitor the
function of industrial automation components, such as factory automation devices and the like.
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programmable logic controliegs)ySeiicprdusiey QONEE £I8LiEaRiGBINgYits, power supplies, motor
starters, relays, and so forth, that are utilized to monitor and control a process or system. Typically,
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controlled pBade8§:BAH ‘BHanges outputs affecting control of the controlled process. For example, an
automation controller typically receives input signals from sensors distributed throughout a process

and providepeutpyhsighaismioRelialpes @nek-dexirasiibrasghauiiig RIRsRISoR hautamation
controller often controls the process by performing logic based, on the input signals and providing the

output signS¥S'HTSedUSh fie Mt itEedr Brivdisdivl tid HRREitliseHiRgS oLl QTS RITERREM the
automation gapsmiienmaymedifptbeproersmhioraceomenodate-chaigaikediesyidnidigy ahéhe inputs.

communicatively interlocking modules (e.g., programmable control modules) with

automation controllers of such systems.

{0002]  In operation, industrial automation and control systems control and monitor the
function of industrial automation components, such as factory automation devices and the
like. Industrial automation systems include various components, such as automation
controllers (e.g., programmable logic controllers), semiconductor power electronic
circuits, power supplies, motor starters, relays, and so forth, that are utilized to monitor
and control a process or system. Typically, during operation, an automation controller
examines a series of inputs reflecting the status of a controlled process and changes
outputs affecting control of the controlled process. For example, an automation
controller typically receives input signals from sensors distributed throughout a process
and provides output signals to actuators and devices throughout the process. The
automation controller often controls the process by performing logic based on the input
signals and providing the output signals based on the results of processing the input
signals. The output signals from the automation controller may modify the process to

accommodate a desired result in view of the inputs.

[0003}]  In traditional automation and control systems, various components or modules
of the system interconnect. Certain components cooperate with other components to
expand functionality. For example, industrial automation controllers may provide for
connection of additional input/output (I/O) modules to add input and output functionality

to such controllers. Indeed, adding an 1/O module and associated terminal blocks may



100031In traditional automation and control systems, various components or modules of the system
interconnect. Certain components cooperate with other components to expand functionality. For
example, industrial automation controllers may provide for connection of additional input/output (110)
modules to add input and output functionality to such controllers. Indeed, adding an 1/0 module and
associated terminal blocks may allow a particular controller to interface with a specific type of control
equipment. It is now recognized that traditional systems typically include coupling configurations
between automation controllers and related modules that constrain certain functionalities and

arrangemeRpig,AsGREINGY g NRW ieanerized iRkt R seriRbledodarelarapdrtariogking system
for securing modules that provides flexibility with re?ar_d to cqnfigaliration and functionality while
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control systeawiagludesmtlon controllers and related modules that constrain certain functionalities
and arrangements. Accordingly, it is now recognized that it is desirable to develop an
interlocking system for securing modules that provides flexibility with regard to

configuration and functionality while facilitating assembly.

BRIEF DESCRIPTION

[0004] 1n one embodiment of the present disclosure, a control system includes an
automation controller, such as a PLC, with a module bay configured to facilitate coupling
with scalable modules. The module bay of the automation controller includes a plurality
of bay connectors configured to communicatively couple with the scalable module
connectors. Further, the plurality of bay connectors may be arranged with respect to one
another such that a first quantity of standard-sized modules or a second quantity of larger
than standard-sized modules can be communicatively coupled with the automation
controller and disposed within the module bay, wherein the second quantity is less than
the first quantity. Additionally, the module bay may include an open end such that a
portion of a larger than standard-sized module coupled with one or more of the plurality
of bay connectors can extend outside of the bay module through and beyond an edge of

the open end.

[0005]  In another embodiment of the present disclosure, a control system includes an
automation controller and one or more scalable modules. The automation controller
includes a module bay with a plurality of bay connectors configured to communicatively
couple with module connectors. Correspondingly, the one or more scalable modules are
coupleable with the plurality of bay connectors. The plurality of bay connectors may be
arranged with respect to one another such that a first quantity of standard-sized modules
or a second quantity of larger than standard-sized modules can be communicatively

coupled with the automation controller and disposed within the module bay, wherein the



automation controller, such as a PLC, with a module bay configured to facilitate coupling with scalable
modules. The module bay of the automation controller includes a plurality of bay connectors
configured to communicatively couple with the scalable module connectors. Further, the plurality of
bay connectors may be arranged with respect to one another such that a first quantity of
standard-sized modules or a second quantity of larger than standard-sized modules can be
communicatively coupled with the automation controller and disposed within the module bay, wherein
the second quantity is less than the first quantity. Additionally, the module bay may include an open

end such thatanaaitionisf A RgeRihaRestradashaizedrnasiaicompi@d svity R, anmere £f the
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open end. [0006]In yet another embodiment of the present disclosure, a method of .
includes “a plurality of bay connectors configured to communicatively couple with

module connectors. The one or more scalable modules may be manufactured such that

they are coupleable with the plurality of bay connectors.

DRAWINGS

[0007] These and other features, aspects, and advantages of the present disclosure will
become better understood when the following detailed description is read with reference

to the accompanying drawings in which like characters represent like parts throughout the

drawings, wherein:

[0008] FIG. 1 illustrates a block diagram of an industrial automation and control system

in accordance with an embodiment of the present technique;

[0009] FIG. 2 illustrates a perspective view of an automation controller and attached

standard-sized modules in accordance with an embodiment of the present technique;

[0010] FIG. 3 illustrates a perspective view of the automation controller and attached
greater than standard-sized modules in accordance with an embodiment of the present

technique;

[0011] FIG. 4 illustrates a perspective view of the automation controller without any

modules attached in accordance with an embodiment of the present technique;

Led



manufacturing a control system is provided. The method includes manufacturing an automation
controller and manufacturing one or more scalable modules. The automation controller may be
manufactured to include a module bay, wherein the module bay includes a plurality of bay connectors
configured to communicatively couple with module connectors. The one or more scalable modules
may be manufactured such that they are coupleable with the plurality of bay connectors. DRAWINGS
[0007] These and other features, aspects, and advantages of the present disclosure will become better
understood when the following detailed description is read with reference to the accompanying

drawings infadiigh ke shalaGIREs sqRiepeaikeiRArss theliahawt theshavlirg svinhepina 90081 FIG. 1

illustrates a block diagram of an industrial automation and control system in accordance with an
embodimerftfoftdysesiiehsenrrfldnaobatiseley. IMdulraids 2 PEAEE Vil oPEiiAltomation
controller angiatigehed standard-sized modules in accordance with an embodiment of the present
technique; EOM] FIG. 3 illustrates a perspective view of the automation controller and attached greater

than standayghized Modes R2GodRRGR W AP MPQAMGI S IRGRIRSERIACS IOy
of modules attached and a module extending beyond an edge of an open end of a module

bay of the automation controller in accordance with the present technique; and

[0014] FIG. 7 illustrates a process flow diagram for a method of manufacturing an

automation controller and scalable modules in accordance with the present technique.

DETAILED DESCRIPTION

[0015]  While the present disclosure may be susceptible to various modifications and
alternative forms, specific embodiments have been shown by way of example in the
drawings and tables and have been described in detail herein. However, it should be
understood that the embodiments are not intended to be limited to the particular forms
disclosed. Rather, the disclosure is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the disclosure as defined by the
following appended claims. Further, although individual embodiments are discussed
herein to simplify explanation, the disclosure is intended to cover all combinations of

these embodiments.

[0016] Embodiments of the present technique are generally directed to industrial
control and automation systems formed from automation controllers and modules,
wherein the control and automation systems facilitate configuration or modification of
system functionality by facilitating coupling or decoupling of different types of modules
with the associated automation controllers. Disclosed embodiments provide an
interlocking system for connecting modules with an automation controller that
accommodates scalable modules to achieve various different system functions and

configurations.  Scalable modules include modules that have been designed and



100111 FIG. 4 illustrates a perspective view of the automation controller without any modules attached
in accordance with an embodiment of the present technique; 100121 FIG. 5 illustrates a perspective
view of the automation controller with a plurality of modules attached, including a display module in
accordance with the present technique; 100131 FIG. 6 illustrates a perspective view of the automation
controller with a plurality of modules attached and a module extending beyond an edge of an open end
of a module bay of the automation controller in accordance with the present technique; and 100141
FIG. 7 illustrates a process flow diagram for a method of manufacturing an automation controller and

scalable meghyes dACCRRNGEWID the ReseNtteabRiAlRodkTAIMBELESLERITHPNyith
particular functionalities. For example, a scalable module may include a module that has
been scaled to as certain size to provide additional space for cooling or electronic
components. Thus, present embodiments include automation controliers that are capable

of coupling with various scalable modules of different geometries.

[0017}  Specifically, the present techniques provide attachment features that facilitate
configurable engagement of modules of varying sizes, types, and functionalities with
associated automation controllers. In particular, present embodiments include scalable
(e.g., scalable-width, scalable-height) control modules that vary in size according to
certain desired functionalities, and an automation controller with a module bay
configured to couple with the various scalable modules. Indeed, the present techniques
include facilitating engagement of modules of various different sizes and types to the
same automation controller such that the modules can be assembled in different
arrangements to provide varying functionalities of the resulting automation system.
Specifically, present embodiments include communicative coupling features on an
automation controller and on corresponding scalable modules that accommodate
configuration of a control system with modules that are all of a uniform size or of varying
sizes. This facilitates interaction between a single automation controlier and a wide
variety of different types of modules (e.g., programmable modules, control modules,
input/output modules, display modules, actuator modules). Likewise, this facilitates

modification of controliers to achieve a wider variety of purposes.

[0018] Turning now to the drawings and referring first to FIG. |, an exemplary
industrial automation and control system 10 is illustrated. The system 10 includes an
enclosure 12, such as an electrical cabinet, in which electrical components, such as
monitoring and/or control components, are housed. Examples of such components may
include relays, motor starters, and programmable logic controllers (PLCs), among others.
The enclosure 12 may be suitable, for example, for assembly of a motor control center or

use with industrial, commercial, marine, or other electrical systems. The enclosure 12



100151While the present disclosure may be susceptible to various modifications and alternative forms,
specific embodiments have been shown by way of example in the drawings and tables and have been
described in detail herein. However, it should be understood that the embodiments are not intended to
be limited to the particular forms disclosed. Rather, the disclosure is to cover all modifications,
equivalents, and alternatives falling within the spirit and scope of the disclosure as defined by the
following appended claims. Further, although individual embodiments are discussed herein to simplify
explanation, the disclosure is intended to cover all combinations of these embodiments.
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automation systems formed from automation controllers and modules, wherein the control and
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100171Spegifically ithe Rresenbieshpinuesiprovids aiirshmentieaiues thatfaglitattay be
facilitated by the use of certain network strategies. Indeed, an industry standard network
may be employed, such as DeviceNet, to enable data fransfer. Such networks permit the
exchange of data in accordance with a predefined protocol, and may provide power for

operation of networked elements.

[0020]  The process 16 may take many forms and include devices for accomplishing
many different and varied purposes. For example, the process 16 may comprise a
compressor station, an oil refinery, a batch operation for making food items, a
mechanized assembly line, and so forth. Accordingly, the process 16 may comprise a
variety of operationai components 18, such as electric motors, valves, actuators,
temperature elements, pressure sensors, or a myriad of manufacturing, processing,
material handling, and other applications. Further, the process 16 may comprise control
and monitoring equipment for regulating process variables through automation and/or
observation. For example, the illustrated process 16 comprises sensors 20 and actuators
22 that interface with the automation controller 14. The sensors 20 may comprise any
number of devices adapted to provide information regarding process conditions. For
example, the sensors 20 may include temperature sensors, pressure sensors, motion
detectors, and the like. In operation, the sensors 20 may detect process conditions and
provide signals to the automation controller 14 indicative of the detected conditions. The
actuators 22 may include any number of devices adapted to perform a mechanical action

in response to a signal from the automation controller 14.



configurable engagement of modules of varying sizes, types, and functionalities with associated
automation controllers. In particular, present embodiments include scalable (e.g., scalable-width,
scalable-height) control modules that vary in size according to certain desired functionalities, and an
automation controller with a module bay configured to couple with the various scalable modules.
Indeed, the present techniques include facilitating engagement of modules of various different sizes
and types to the same automation controller such that the modules can be assembled in different
arrangements to provide varying functionalities of the resulting automation system. Specifically,
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industrial, commercial, marine, or other electrical systems. The enclosure 12"may be made of any
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electrical components. 100191[n the illustrated émbodiment, the system 10 includes an automation
controller Also, as discussed below, some of the scalable modules 24 may include a completely

different functionality.

[6022]  In accordance with present embodiments, the scalable modules 24 may also
include programmable control modules configured to provide control functionality. For
example, a one of the scalable moduies 24 may be programmed with logic that
coordinates with the automation controller 14 to perform certain operations. In yet
another embodiment, the scalable modules 24 may include display features, mechanically
actuated input features, and the like. Indeed, a variety of different types of the scalable
modules 24 may be employed in the automation and control system 10 via attachment
with the automation controller 14 because present embodiments are configured to
coordinate with, couple with, and include the different types of scalable modules 24.
These scalable modules 24 along with coupling and communication features of the
automation controller 14 enable accommodation of features that are desirable or required
for varied functionality. The control system 10 may be configured to have a broad and
varied range of functionality because the automation controller 14 is capable of coupling
with the scalable modules 24. For example, the scalable modules 24 enable inclusion of
different sized printed circuit boards (PCBs), cooling features, and operational features
{e.g., display screens, buttons, switches) that are required or desirable for control

functions and the like.



14 capable of assembly and configuration with scaleable modules in accordance with present
techniques. The automation controller 14, which may include a PLC, is adapted to interface with
components of a machine, system, or process 16. It should be noted that such an interface in
accordance with embodiments of the present techniques may be facilitated by the use of certain
network strategies. Indeed, an industry standard network may be employed, such as DeviceNet, to
enable data transfer. Such networks permit the exchange of data in accordance with a predefined
protocol, and may provide power for operation of networked elements. [0020]The process 16 may take

many formggndjinclydedgvices fouassamplishingsnany different.and varigghPhnRassdher example,
the process 16 may comprise a compressor station, an oil refinery, a batch operation for making food

items, a mEHEHF SIPSEERIBIPTSE: altieedioln. SRRty RN HANEs2 Bl ctitiBRde a variety
of operationakicapRRRENTS oL, thuC hrasrRiaeifia melarsayalShRCHEAMISHIRImP A Beelements,

pressure sensors, or a myriad of manufacturing, processing, material handling, and other applications.
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with the automation controller 14 (e.g., a PLC). In one embodiment, the senSors 20 and actuators 22
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through one of the scalable modules 24 to reduce the pressure within the process.

[0024] It should be noted that I/O modules are one type of the scalable modules 24
that may be employed with the automation controller 14 in accordance with present
embodiments. The I/O modules include input modules that receive signals from input
devices, such as photo-sensors and proximity switches, output modules that use output
signals to energize refays or to start motors, and bidirectional I/O modules, such as
motion control modules, which can direct motion devices and receive position or speed
feedback. In some embodiments, the /O modules may convert between AC and DC
analog signals used by devices on a controlled machine or process and +5-volt DC logic
signals used by the automation controller 14. Additionally, some of the [/O modules may
provide digital signals to digital [/O devices and receive digital signals from digital /0

devices. Further, in some embodiments, the 1O modules that are used to control motion



100221In accordance with present embodiments, the scalable modules 24 may also include
programmable control modules configured to provide control functionality. For example, a one of the
scalable modules 24 may be programmed with logic that coordinates with the automation controller 14
to perform certain operations. In yet another embodiment, the scalable modules 24 may include
display features, mechanically actuated input features, and the like. Indeed, a variety of different types
of the scalable modules 24 may be employed in the automation and control system 10 via attachment
with the automation controller 14 because present embodiments are configured to coordinate with,
couple Withdé’sﬂ@eﬁ‘ﬁ%é&% differanidvies ﬁﬁ%‘iﬁ&’t‘iﬂ@ M%ér@é@&ﬂﬁ%?g%@@lﬁﬁlﬁﬂﬂq@s 24 along
with coupling and communication features of the automation controller 14 enable accommodation of
features thdf @r8W¥&rable or required for varied functionality. The control system 10 may be
configured to have a broad and varied range of functionality because the automation controller 14 is
capable of ¢6028ing \idthdine scaladileamedutesiR4/E deexssy iteg.tHéGs calaidiel snoduiesd24:enable
inclusion of different sized printed circuit boards (PCBs), cqoling features, and, operational features
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[0026]  Similarly, if additional functionality related to certain control features or
accessibility to control or monitoring of the automation and control systern 10 is desired,
different types of the scalable modules 24 may be added via the module bay. For
example, if a particular type of control loop is added to the process 16 and the newly
added control loop requires certain control logic, it may be useful to simply add a
programmable control module that is programmed or configured to perform the desired
operations associated with any added inputs and outputs. Specifically, for example, a
control loop for a material drying operation may be added to the process 16, wherein the
operation includes a temperature sensor and a heat pump that should be controlled based
on a measurement provided via the temperature sensor. To address this added procedure,
a control module with logic for controlling the material drying operation {e.g., by

receiving input from the temperature sensor, performing logic such as a threshold



that may be employed with the automation controller 14 in accordance with present embodiments. The
I/0 modules include input modules that receive signals from input devices, such as photo-sensors and
proximity switches, output modules that use output signals to energize relays or to start motors, and
bidirectional 1/0 modules, such as motion control modules, which can direct motion devices and
receive position or speed feedback. In some embodiments, the 1/O modules may convert between AC
and DC analog signals used by devices on a controlled machine or process and +5-volt DC logic
signals used by the automation controller 14. Additionally, some of the I/O modules may provide digital

signals to digitaldfihAexiges-andirgcsivsutigiiaksignapuMpmHigied UGsleyieetdalihghismsome

embodiments, the 1/0O modules that are used to control motion devices or process control devices may
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system 10 cantide supplerentad umapbemddemaﬂeoﬂmeomm @mtfpﬂmamémaﬁé.pﬂOGESBIdﬁday coupling
addiional 0. madyles 19 e Aomatian anitales 14, RReqlicalludonexauple. e ssqsers 20 or

actuators 22 may to control the process 16 and additional I/O modules may be installed in a
module bayfeftties agtmeiatidn Eohtrbliwtionald yacendnthe datsoaradisyppovreiernddy $enkisies20 and

actuators 22,1k {0 megdies Afhe sralabinmodities 24 serve as an electrical interface to the

automation controller 14. 100261 Similarly, if additional functionality related to certain control features
or accessibilité;to control or monitoring of the autortgation and contro| SyS%eS’g 10 is desired, different
i 2

types of thel S¢ATAble FhofuIBY By BEUHRER VRt IRBHHRT 3! B EXaMBIETif Y ifficular type
of control lopplisiaddeiisindhe fresdsasl Grand thememwdy dtiges contrillaeptedisiRs etitgain control
logic, it may be usteful to %im IX adotl.a ro%rarr%mabltetﬁontrol mo §I|et that is l|§)rogrammed or configured
to perform the desied %up():erg ioRs ae8ediated With gny 80”&88‘?Fr?pu 5 ANt eortaﬁprﬁtss.o 'éBléeéff?é‘ea?Iy, for
example, a sontrbp o ferracntalérialodiyimgl opématisivmay the addethto e procestitl, vilherein the

operation ingludes a famperatjre sefisorand.a %@?ﬁ@% that hould be C&%%?'lgg hasegdlon a
measurement provi edlvia t?ie tem ergture SENSOr. o% 8ress tﬁis adcfela procedure, a control
module withmodidefo? £ontmoilinigatiecinatevidedryitly hperadole @y o iheaneinat dnpantroliarthe
temperature, gensor, performing logic such as a threshold

[0028] Turning now to FIGS. 2-4, an exemplary industrial automation and control system
100 in accordance with present embodiments is illustrated in three different
configurations with three corresponding perspective views of the automation and control
system 100. Each of the configurations includes an automation controller 102, such as a
PLC, coupled with or configured to couple with scalable modules. In the illustrated
embodiments, the scalable modules include modules of uniform height and scalable-
width. However, in other embodiments, different geometric aspects of the modules may
be scalable. Turning to the illustrated configurations, in a first configuration 106, the
system 100 is illustrated with a plurality of standard-width modules 108 coupled with the
automation controller 102. In a second configuration 110, the system 100 is illustrated

with a triple-standard-width module 112 and a double-standard-width module 114

10



comparison, and providing output to the heat pump) may be coupled to the automation controller 14 as
one of the scalable modules 24. As another example, if the ability to access visual data from the
automation controller 14 or scalable modules 24 is desired, a display module may be coupled to the
automation controller 14 via the module bay. As yet another example, if certain types of interaction
with or accessibility to the automation controller 14 are desired, a module including an activation
mechanism (e.g., a button, switch, or touch-screen) may be added as one of the scalable modules 24.
It should be noted that each of these scalable modules 24 may have a different size to accommodate

features assggiatadmiiLnGianalty cansking ausomatian ol Abiariiates Seupiingowith the

differently sized scalable modules 24. [0027]In the illustrated embodiment, the automation and control

system 10 aidhiseriebyihgignay pedulsesucd dhat enoubihey didprsnishng e isiaigiy output

parametersihsuGhi 3% QRARMING, R IBBLBES i@femmqﬁaﬁdiﬁ g IPANRBAANMBS QQ@@M%&E”SM by
the sensors 20, lEositional informatign of the actuators 22, and so forth. In.some embodiments, the

display 28 Ty be inCatFEFastHsEs dReSFHRBPE BT SCAEBHS MoHIBY 25 BEmhuiiRaRely coupled
with the moglsléuteay @f.the automation controller 14. [0028] Turning now to FIGS. 2-4, an exemplary
industrial automation and control system 100 in accordance with present embodiments is illustrated in

three differgph goniigu m&n&w&@m&%%9%%@9&%@&2%@@0@&%&@ i 3edpmaRtpR and control

system 100. Each of the configurations includes an automation controller 102, such as a PLC, coupled
with or conffgeifsetecewaply with Bewlating. raod vl ationhe! iths etieatinibeoiiets e stelable

modules inclugdamogyles of yaforn BrighaRd SeRlaBIgsWILiBn HOWPYRE, INetherigabadiments,
different geometric aspects of the modules may be scalable. Turning to the illustrated configurations,

in a first corfgtialiggs16eNtRE Aystaith 2BoridniRiteatequRics: pRi ety s IR IAEH Hodules 108

coupled witgghaHanationcentederbitelraisecopd antgukatiomd HdhamystesmuliRs illustrated
with a triple-standard-width module 112 and a double-standard-width module 114 coupled with the

automation E&ntFOHRHASSSINSERHSEF BRI GORRAIEAL 61 ihe ayapiiopaatiniktdid sawmdtgany
modules suehithatromedsiehayoli20 Iconfighebdorenupieaith MeIvaraysasealabiemddthonodules is

S 0Sed, ontiof asmialter- J02ne SRR i AEAed " ERbodeRe Mpeodare the

various sizes an % gé]f SC&I&% g m les I&X Y: ’
automation controller 102 includes various communication ports 130 that may be utilized
to access, communicate with, and configure the automation controller 102. Further, the
illustrated embodiment includes a communicative coupling feature disposed within a
groove 134 for attachment to a bus bar or DIN rail. Certain features of the automation
controller 102 may be coupled (e.g., via plug-in connections) to a backplane that provides
for distribution of power and data signals. Such backplanes are currently in use
throughout industrial applications to provide data and control signals to and from
automation controllers, computer components and peripherals, and so forth. The
automation controller 102 also includes various indicators (e.g., light emitting diodes)
136 that provide status indications for the automation controller 102 and or certain
modules coupled with the automation controller 102. Further, in the illustrated
embodiment, the automation controller 102 includes integral terminal blocks 138. These
terminal blocks 138 may be utilized to provide input signals to and output signals from

the automation controller 102 and/or attached scalable modules.
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[0029] The automation controller 102 includes a variety of components and features that facilitate
assembly, configuration, and operation of the automation controller 102. For example, in the illustrated
embodiment, the automation controller 102 include slots, vents, plugs, connectors, and other interface
structures. Such structures may facilitate operation of the automation controller 102, interfacing with
the automation controller 102, coupling between assembly components of the automation controller
102, coupling of the automation controller 102 with other features (e.g., a DIN rail), and/or operation of
the automation controller 102. Specifically, in the illustrated embodiment, the automation controller 102

inclqdes Va[MFWH@%@Q%%%@QJEB%W &%t%i'iéﬁdd@ HIERS Q%@&EHWW%WEW a“d _
configure the automation controller 102. Further, the illustrated embodiment includes a communicative

coupling fedfife!dibpd8edwrhitaagrbbiss 134 sarrinsesrthsnens Savdinar & PMNersiinteEIRhin features

of the autorsaiipbreaniretierelQddnay die Gruples (Fg. 1 ipritbd-ifcanBeRliaRR foneRagkpiane that
provides for, distribution of power and data signals. Such backplaneﬁfare c#%e%tyjn use throughout
industrial apPHCHIEHS BB URRE Y TERPS SR REENE oM St EontAIEDs, computer
componentsoathd [JdERlbesals) ancishefonlz. Hdenatanationenisaier db2ralsaiRelldspesarious
indicators (e.g., light emitting diodes)-136 that provide status indications for the automatiqn controller
102 and or LA IGRUILE Sople e S O e ML OO A el atec
embodimentptinecatttomatiached ntrolber A0Gnokdesrintéprall ter msndd oloioks k38etildsdderminal
blocks 138 utjlize rovide | | t . ut sigpals. fro e au ion controller
102 andior St Sl B B e 102
includes a aoverollap Hidia ﬂwsénﬂmufﬁh&c_@wéﬂelﬁk%n&ﬁa@é 1) %@Wmime@hﬁpﬁﬂd Ié8ordinate to
enclose intsafl sMmpRREAS ohhe AvtomaloT OBt lasLp% e proledldhfdiiaral cemagnents from

inadvertent operation, tampering, manipulation, exposure to dust and/or debris, and so forth. The

cover 142 afftpehmenisel thel sHeyalisy ireiedl e HA MOt EHIIATLGHR! adptscismseERigndI, the cover
142 may be,gAnfighiedtLa ARSIk GAMRONS RIS IMRePRANRSIR] BE aliRphad L the-auomation

controller 102 as described in detail below. Similarly, the base 34 may be configured to facilitate

installation dPthR 2 BSPRelsH (BRtrSIRstries RRetdinedarEny Yha@adMpuethetbalt8mation

controller 1Gg:inchidrpiaaturere sichios 1aeigepevend 3foand tabhsi¢bdRatianr capligiredito facilitate
attachment of tﬂe automation controller 102 to a support (e.g., a bus disposed along a wall of an

electrical cablfibt) or a wall. In certain embodiments, the automation controller 102 may be secured to
an electrical cabinet using fasteners that pass through the tabs 146 into a back panel of the electrical
cabinet or tHe0gddoles 1 34iomaayipe stiettsilesnd&gednaitides raibupiog 1 feTheeautbatatiarildetstroller 102
includes coypling-features hetdasiiiateatiacment withiis selable madyles (e, mpodes 108,

112, 114), in a fashion that facilitates configuration of aspects of the automation controller 102. Indeed,

different typEasiditaigaletnE swat one shwvishegif sre HenAveasiivm cearaliey My bidessplddtesctie

automation %&EVQJ?&&Q%IM%H?}%]@@W”&%QE s kAT ﬁ%@ﬁ_@ﬂkﬁit&h%_ Y EBNpRIPTS L2 may
accommodate standard-width modules 108, double-standard-width modules 114, triple-standard-width

modules 112U RAHIMEPH e it Aify heshar aATntiStated by theuprisdhttncerase thtrd
Configuralltiomzhlﬁaé%%@ynﬁme@tgaﬁaaz@mdhﬁ mesiie 3@)3,18&1&51@15@%51@&@@@1 sxl@&alﬂm/(;)r
receptacles 150, and communicatjon ports 152 configured to recejye one or more ¢orresponding
coupling foslied B ESAESUNTARIFSS b (RNl nHaEHe B BE G, KGR hple, the
illustrated s¢alahle rndsdpatioaludetiecdpihclesfancagorewss] Shdhalyatesrofiguretltanigage with
receptacles 1508 ?f Bhe r&%dulei‘ ay szg Th S, the fcalablet dLi|§(§ and the automation controller 102
can be couplfle0 Lf'o%ef‘l’fe‘r. t' 8RSt be fiste ,Oiﬁ gtlﬁeorrerﬁ%%%afn%nts,’tﬁ% b%{)f/n CONRETIorsP may
include extehSloncfedigues! that coupteewithaeceptaties ahthespoatakie modlites desome combination
of receptacl extensi 0321.As il qu re loNns thg irst.copfiguration
106 and the%s?é%%?llgl%%?}lof?gﬁ%g%%%&% Itﬁ‘e?: I%Lg%qan %SXJE %anﬁ?%ﬁ%% b|£8 gng ﬁ%‘@ema@ﬁbe coupled
to the autonidtisatshalidrd o foigserohdnipeamadtirmdterinyg fukicidms efeacopéiiied process or
system. For gxample PG INSUaies the Standr davigsh sealble.modules 108 bishinglude built-n
/0 terminals, coupled with the automation controller 102, while FIG. 3 illustrates the scalable modules
112, 114 withHERmaEHt Wt leousie -t the SQHBYSatEESatrollEr Yoithdeepottte Modthebay 120
and the corresponding bay connectors 122 of the automation controller 102 facilitate interaction with
different types of scalable controllers. Specifically, the module bay 120 is substantially planar, which
allows for overlapping of scalable modules between.connectors. This provides access to extra space
for a particular module and extra accessibility to poWer and communication from the automation
controller 102. Thus, when a single module (e.g., the doublestandard-width module 114) has a width
scaled to accommodate a particular functionality, it can be accommodated within the module bay 120.
Specifically, for example, a particular module may require additional space for cooling elements,
access to air, internal components, or the like. Indeed, a particular module may require two or more

communicative couplings with the automation controller via the communication ports 152 and
correaennndina commiinicatinn conneactore nf the Mmodiile Thie fcan he achievved in aceordance with



100331 FIG. 5 is a perspective view of a control system 200 including the automation controller 102, a
set of standard-width modules 202, and a display module 204 in accordance with present
embodiments. The set of standard-width modules 202 includes three standard-width modules. The
display module 204 spans a width of the module bay 120 corresponding to two standard-width
modules. While the display module 204 may only couple with a single communication port 152 of the
automation controller 102, the added width (relative to a standard-width) of the display module 204
may be desirable to facilitate efficient display functionality. Indeed, the display module 204 may include

a liquid CW%E%QEﬁH{@M_s(,LfEPBEP@&%@&QF@QQW%ﬁfiﬁéﬁRiQYeﬁ&%‘?&[‘%ﬁP@ inprefepablygf a certain

size to accommodate mterfacin%‘l\évith a user. Further, in the illustrated embodiment, the display
module 2045FRAtREES AT atPBIARAGHES ATreifsaIBat LR ifieamian'cs ARGFERT GRtivation

features 208 include physical buttons that are configured to be pressed to control certain aspects of
the display joe3l}le\R Qdustrdtee byt atporsaatiateo 102, et exdipplaidhd @ctvdtiba featades 208 may

be activated tonitiate form f certain functions by.the automation controller 102 or attached
moduloe. TR UEHAREIITERSS 3 G A L IHEt0r SR Mg M BT ISRk e B
characteristiogteatjorconttasiiebrighties pedotypagof datalbeingtoisy e diiafsthd displyfiebdule 204.

In some e”ﬁ%‘c’%&’é@%@y&eﬂfﬁa'ﬁ@ee i%%‘l’ée 3y P alasbed that merel ialudagactivaligns features

for interacting with the control system 00. 100341 It should be noted that, in the embodiment
illustrated biBIaviBchhiadydechritoo WelderaynaisagaepissemitvHienwepaercrentedies 4¢2a blank 210,

coupled to thg; pefendhiatabingmedme0aydaQ The Plank 1 QimaysimrinfunRkiat i take up

space in the module bay 120 of the automation controller 102 or to block access to certain features of

the control §Y&tHPPete GnieifirdSor thdesdndindnetio Bl 1708 GreatRierrpandiBgay). As will be

discussed helpécibrother grhodinentmrtberblamnk 300 mayihe iemavaehtofactimieedgnsion of one
or more modules attached to the automation controller 102 into a,nd/orgt%a%o gaedge of the open

da
end 124 of fHeSHBIACBHIPLSE: InRsel B prdsidg i 8y et Sritists RBHaTe BA5M 20,
present embangimentoayseo sivadait exdiiscalailecmochnesot)0Bhit piévideisaacparspective view

of the control system 200 including the automation controller.102, the set of standard-width modules
! R R S et

202, and th& 6%%7%853@%51& Kl a%'?:e%‘trﬁ B(r:géses e%gg RS R A ASTR A SRS diment

illustrated infilels the thewhisplay coatule2042spaiisia witith cosiegisomnadihgdaqdwo shandardenidth
modules. standard-width module 114) has a width scaled to accommodate a particular
functionality, it can be accommodated within the module bay 120. Specifically, for
example, a particular module may require additional space for cooling elements, access to
air, internal components, or the like. Indeed, a particular module may require two or
more communicative couplings with the automation controlier via the communication
ports 152 and corresponding communication connectors of the module. This can be
achieved in accordance with present embodiments because the module bay 120 provides
access to the space and coupling features associated with a standard-width module (e.g.,

standard-width module 108).

[0033] FIG. 5 is a perspective view of a control system 200 including the automation
controlier 102, a set of standard-width modules 202, and a display module 204 in
accordance with present embodiments. The set of standard-width modules 202 includes
three standard-width modules. The display module 204 spans a width of the module bay
120 corresponding to two standard-width modules. While the display module 204 may



However, the set of standard-width modules 202 includes an additional standard-width module relative
to the embodiment illustrated in FIG. 5. The inclusion of an additional standard-width module in the set
of standard-width modules 202 is enabled by removal of the blank 210. Indeed, with the blank 210
removed, the display module 204 is able to remain communicatively coupled to the automation
controller 102 while a portion of the display module 204 extends through and beyond an edge of the
open end 124 of the module bay 120. Thus, the display module 204 is essentially cantilevered from
the automation controller 102 in the embodiment illustrated by FIG. 6. As is demonstrated by the

difference %ﬁw%%aﬁlamemfgw esnbraliteanis BustratedimE aRmmaand Sy eYisingthe open

end 124 of the module bay 120, present embodiments may accommodate additional scalable modules

d
and/or larg@éfdeh i rielatinedoin Jandrdnmpetined sis, Girdremagpls28f May rdssisaPdnd into or
past the openriand-1dfickar exampiRntiisRMe emhrdingrtsiipRuesiinelnding 8, paetianr without
communicative, coupling features could extend past the open end 124 by one or, more standard-widths
or some otHEMAGATEL dsERg G r?'géeartﬁ‘é‘ftﬁ?rsgrﬂeeoép b8 %‘é%’[ﬁ%"aﬁ?éﬁzﬁ& ﬁrpéﬁ%ﬁ? al geometric

characteristit¢sa(@sgtaifeipght)ofdhemacides imaydemgcaldble and. ackarmharodated binairardule bay of

the automation controller. Fyrther, in some, embodiments, a plurality.of modules. may e d into or
beyond an 8’6@8 eRGof %H% ﬁ%s ﬁde%%@T%&%glwi@f%IaGP%ﬁ%tsytré}%egcgvﬁ?éocnezga%# ééltgg'ram for a
method or HoeeéSsatfy manuftettrrg acontieh sigatemsir? a8 cordadc ehyitivgrésaohentizodiments. The
process is generally indicated by reference numeral 300 and . ingludes hlocks. that sentative of
Clops or ac L LA dG B Bl e B R I A ST o
includes mmtﬂam@@nfngoaﬁ@l@rofﬁatid?m:_@mmf@r mtﬁaﬁmef%tmmé?@c&mhbmﬂ@i\im@@@m a module
bay. Block S0 mayRGlHARDRALH A BB SVLOlEAHIAMANIGR Raniialier tiakismolded or

otherwise formed to include features for receiving and/or coupling with scalable modules in

accordancemyifii preséht eibadPneltasurs PO8rasshadtPehistNaeh ohmdhe eid 1ayIEs the
automation §Qpiolsk A% ReTROL AN BAIR AP WAL bAGADBRSIAIE SPigured (0

communicatively couple with module connectors. Further, as represented by block 306, the module

bay may bediiBlavatikd 84nclidoas sPEAURAESNiGEARP BRdble B3 8F Mtrehsea®ie modules

to couple with:QNeiREilIRER B GONREIS dnd Rxienthpastiamedaaref theapenend. In some
embodiments, as represented by block 308, the automation controller may be manufactured to include

integral 1/10 inals,that are configured to,provide input te, and outpu the automatign controller
or associate[ﬁré%ﬂﬁﬁegbcfﬁg% (gelﬁi&gtar?étlé}é% ]#yebwggﬁlg%g% tﬁl(lil srt);%tggfsv et{;lflsr(grprslcfﬁ & é?ﬁénn% r?cturing one
or more scafadisienodalesiinanare oohfiguréd tefdrecddophea Atk (i) ptaralieg of 6@099}&1 Aedtors.
Different types apd8izesugfe B, Seabia Madiles MaxPeman At hased Lo &SIl

functionality. These may include modules that include dimensions beyond that of a standard-sized

module or withdudiiny femelidhafiienation seatipler Wdae lerhlosHiAserrs & seariblEatiats o

scalable-heigpt displayedulefay.be manrRchrekiainshidR AtblHiisnigy of theabkejthatis
configured to dlaflay data provided via the automation controller. As another exarr]:gle, manufacturing

the scalablemfididgids MayihcibridisesasionFg extB IR KoRIAGacsthbmdated b Hevorate

various sizeg@hpéinted BitHEd RIS RHCOPIING YSIRHRS. HbYekanstheexample amanuiraturing the
scalable modules may include assembling an 1/0O mqdule that is sized tQ provid re 1/Q than a
ctandarc-siFQG ALY A GG HERI 200 EhaGEEe ) KRGS it S LA MEPBY Aok 312, the
process maynifeekilds; aiadbing deessnnandd bf tfaiscalshie: modides pdethentddimatiomegntroller.
This may include attgcpin .2 sca}I% le md?clule such that it spans an area of the module bay of the
automation %%Cr?t%mgr%?’eea & thHaR Woult %gs'spanned by a standard-sized module. Similarly, this may
include attaching a scalable module such that it extends into and/or past the open end of the module

bay. 100381003RlIEBNIP cepdierdeetires shiid osanonHavienedil ilnEuditedthn didesetibed herein,
many modificafing.anghchRNgas Wil arer 10 sRodkilie bl the @fhdt ik R rriigicia de ynderstood

that the appended claims are intended to cover all such modifications and changes as fall within the
true spirit of AFOTAYESHRHD present embodiments. As in the embodiment illustrated in FIG. 5, the

display module 204 spans a width corresponding to two standard-width modules.
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CLAIMS: A control system, comprising: an automation controller; and a module bay of the
automation controller comprising a plurality of bay connectors configured to communicatively couple
with module connectors, wherein the module bay and the plurality of bay connectors are configured to
coordinate to facilitate communicative coupling with one or more scalable modules. 2. The control
system of claim 1, wherein the plurality of bay connectors are arranged with respect to one another
such that a first quantity of standard-sized modules or a second quantity of larger than standard-sized
modules can be communicatively coupled with the automation controller and disposed within the

module bay.yharginibesesoad RANUIRGIE 185G M08 HERIQYARN I Mditional standard-width
module relative to the embodiment illustrated in FIG. 5. The inclusion of an additional
standard-width module in the set of standard-width modules 202 is enabled by removal of
the blank 210. Indeed, with the blank 210 removed, the display module 204 is able to
remain communicatively coupled to the automation controller 102 while a portion of the
display module 204 extends through and beyond an edge of the open end [24 of the
module bay 120. Thus, the display module 204 is essentially cantilevered from the
automation controller 102 in the embodiment illustrated by FIG. 6. As is demonstrated
by the difference between the exemplary embodiments illustrated in FIGS. 5 and 6, by
providing the open end 124 of the module bay 120, present embodiments may
accommodate additional scalable modules and/or larger scalable modules. In other
embodiments, different types of modules may extend into or past the open end 124. For
example, in some embodiments, modules including a portion without communicative
coupling features could extend past the open end 124 by one or more standard-widths or
some other distance. It should be noted that in some embodiments, different or additional
geometric characteristics (e.g., height} of the modules may be scalable and
accommodated by a module bay of the automation controller. Further, in some

embodiments, a plurality of modules may extend into or beyond an open end of the
module bay 120.

[0036] FIG. 7 illustrates a process flow diagram for a method or process of
manufacturing a control system in accordance with present embodiments. The process is
generally indicated by reference numeral 300 and includes blocks that are representative
of steps or acts performed as components of the process. As illustrated by block 302, the
method includes manufacturing an automation controller such that the automation
controller includes a module bay. Block 302 may include manufacturing a top cover of
the automation controlier that is molded or otherwise formed to include features for
receiving and/or coupling with scalable modules in accordance with present
embodiments. As represented by block 304, the module bay of the automation controller

may be manufactured to include a plurality of bay connectors configured to

135



3. The control system of claim 2, wherein the plurality of bay connectors are arranged with respect to
one another such that five standard-sized modules can be communicatively coupled with the
automation controller and disposed within the module bay or such that a triple-standard-sized module
and a double-standard-sized module can be communicatively coupled with the automation controller
and disposed within the module bay. 4. The control system of claim 2, wherein the module bay
comprises an open end such that a portion of a larger than standard-sized module coupled with one or
more of the plurality of bay connectors can extend outside of the bay module through and beyond an

edge of the g ANdrively Sodihe CRAtRLAMSIEMRERRY AnGREINS REBRaLIEORIMSMhgSEin the
module bay comprises an open end configured to facilitate coupling with an exténded control module

such that a'peHeAvsT e BRche YRS sine' waenRPi S sBPiEer dosid e gBa@an edge of
the open engoaf taaiBRAMSINEY. to colpit RAIBOMEChSYSteMmal avmReaf the PresrOg: Glaims,

wherein the autoﬁr}:}at'on controller comprises a plurality of integral input/output terminals configured to
communicatdith the ofREBr Fdre LRafaBIe FBRRANESAL tH HAP e R tBYs MR t08-0H¥ or more
scalable madideswse conphtidrwithythe bashoorNeetors. include integral 1/O terminals that are

configured to provide input to and output from the automation controller or associate

modules.

[0637] As illustrated by block 310, the process also includes manufacturing one or more
scalable modules that are configured to be coupled with the plurality of bay connectors.
Different types and sizes of the scalable modules may be manufactured based on desired
functionality. These may include modules that include dimensions beyond that of a
standard-sized module or with varying functionalities. For example, in one embodiment,
a scalable-width or scalable-height display module may be manufactured to include an
LCD display or the like that is configured to display data provided via the antomation
controller.  As another example, manufacturing the scalable modules may include
assembling extended housings of the modules to incorporate various sizes of printed
circuit boards or cooling systems. In yet another example, manufacturing the scalable
modules may include assembling an I/O module that is sized to provide more 1/O than a
standard-sized module and to include associated [/O terminals. Finally, as illustrated by
block 312, the process may include attaching one or more of the scalable modules with
the automation controller. This may include attaching a scalable module such that it
spans an area of the module bay of the automation controller greater than would be
spanned by a standard-sized module. Similarly, this may include attaching a scalable

module such that it extends into and/or past the open end of the module bay.

[0038] While only certain features of the invention have been illustrated and described
herein, many modifications and changes will occur to those skilled in the art. 1t is,
therefore, to be understood that the appended claims are intended to cover all such

modifications and changes as fall within the true spirit of the invention.
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7. The control system of any one of the preceding claims, wherein the automation controller comprises
a plurality of status indicators and at least one communication link connector. 8. The control
system of any one of the preceding claims, wherein the one or more scalable modules comprises
scalable-width or scalable-height modules. 9. A control system, comprising: an automation
controller; a module bay of the automation controller comprising a plurality of bay connectors
configured to communicatively couple with module connectors; and one or more scalable modules
coupleable with the plurality of bay connectors.

CLAIMS:

1. A control system, comprising:

an automation controller; and

a module bay of the automation controller comprising a plurality of bay
connectors configured to communicatively couple with module connectors, wherein the
module bay and the plurality of bay connectors are configured to coordinate to facilitate

communicative coupling with one or more scalable modules.

2. The control system of claim 1, wherein the plurality of bay connectors are
arranged with respect to one another such that a first quantity of standard-sized modules
or a second quantity of larger than standard-sized modules can be communicatively
coupled with the automation controller and disposed within the module bay, wherein the

second quantity is less than the first quantity.

3. ‘The control system of claim 2, wherein the plurality of bay connectors are
arranged with respect to one another such that five standard-sized modules can be
communicatively coupled with the automation controller and disposed within the module
bay or such that a triple-standard-sized module and a double-standard-sized module can
be communicatively coupled with the automation controller and disposed within the

module bay.

4. The control system of claim 2, wherein the module bay comprises an open
end such that a portion of a larger than standard-sized module coupled with one or more
of the piurality of bay connectors can extend outside of the bay module through and

beyond an edge of the open end.

5. The control system of any one of the preceding claims, wherein the

module bay comprises an open end configured to facilitate coupling with an extended

17



10. The control system of claim 9, wherein the one or more scalable modules comprise at least one of
a standard-width module, a double-standard-width module, or a triple-standard-width module. 11.
The control system of claim 9 or 10, wherein the one or more scalable modules comprise at least one
module including a display. 12. The control system of claim 11, wherein the module including the
display comprises a plurality of mechanically actuated inputs or a touch screen. 13. The control
system of any one of claims 9 to 12, wherein the module bay comprises an open end configured to
enable a one of the scalable modules to couple with one or more bay connectors and extend past an

edge of the QpeRIeRCkule subf1A1S PORIY SYRIETARY Q5fR:0f FIAIMS Sdnk3 kRIS at least two
scalable-width modules of different widths communlcatlvelly coupled to the automation controller via
the module%@)ﬂ“d beyond an edge of the open end of the module bay.

6. The control system of any one of the preceding claims, wherein the
automation controller comprises a plurality of integral input/output terminals configured
to communicate with the one or more scalable modules via the bay connectors when the

one or more scalable modules are coupled with the bay connectors.

7. The control system of any one of the preceding claims, wherein the
automation controller comprises a plurality of status indicators and at least one

communication link connector.

8. The control system of any one of the preceding claims, wherein the one or

more scalable modules comprises scalable-width or scalable-height modules.

9. A control system, comprising:

an automation controller;

a module bay of the automation controller comprising a plurality of bay
connectors configured to communicatively couple with module connectors; and

one or more scalable modules coupleable with the plurality of bay connectors.
10. The control system of claim 9, wherein the one or more scalable modules
comprise at least one of a standard-width module, a double-standard-width module, or a

triple-standard-width module.

11.  The contro!l system of claim 9 or 10, wherein the one or more scalable

modules comprise at least one module including a display.
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15. The control system of any one of claims 9 to 14, wherein the automation controller comprises a
plurality of integral input/output terminals configured to communicate with the one or more scalable
modules via the bay connectors when the one or more scalable modules are coupled with the bay
connectors. 16. The control system of any one of claims 9 to 15, wherein the one or more scalable
modules are sized based on a corresponding printed circuit board size of each scalable module or a
geometry desired for cooling each scalable module. 17. A method of manufacturing a control
system, comprising: manufacturing an automation controller including a module bay, wherein the

module bay includes a phfgliabbayeanaeeiar Janfiauien R LARIMICANNEY aRHBG I module
connectors; and manufacturing one or more scal able modules coupleable with the plurality of bay
connectors.comprises a plurality of mechanically actuated inputs or a touch screen.

13.  The control system of any one of claims 9 to 12, wherein the module bay
comprises an open end configured to enable a one of the scalable modules to couple with

one or more bay connectors and extend past an edge of the open end.

14.  The contro] system of any one of claims 9 to 13, comprising at least two
scalable-width modules of different widths communicatively coupled to the automation

controller via the module bay.

15, The control system of any one of claims 9 to 14, wherein the automation
controller comprises a plurality of integral input/output terminals configured to
communicate with the one or more scalable modules via the bay connectors when the one

or more scalable modules are coupled with the bay connectors.

16.  The control system of any one of claims 9 to 15, wherein the one or more
scalable modules are sized based on a corresponding printed circuit board size of each

scalable module or a geometry desired for cooling each scalable module.

17. A method of manufacturing a control system, comprising:

manufacturing an automation controller including a module bay, wherein the
module bay includes a plurality of bay connectors configured to communicatively couple
with module connectors; and

manufacturing one or more scalable modules coupleable with the plurality of bay

connectors.
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18. The method of claim 17, comprising manufacturing the module bay to include an open end
configured to enable a one or more of the scalable modules to couple with one or more bay
connectors and extend past an edge of the open end. 19. The method of claim 17 or 18,
comprising manufacturing a scalable module including a display. 20. The method of claim 17 or
18, comprising manufacturing a scalable module that is sized based on a size of a printed circuit board
disposed within the scalable module or based on a geometry desired for cooling of the scalable
module. 21. The method of any one of claims 17 to 20, comprising coupling the one or more

scalable modules yith the RUIRMANCRCARHRIIEY, Vigr e MRAERR uring 2R THEaMEhRH ©f any one of

claims 17 to 21, wherein manufactun%a;he automation controller comprises installing a’plurality of
input/outputRelAfRiloeemftl Featisedimeblae ﬁﬂﬁPﬁH@%ﬁ@%ﬁhﬁﬁ?g’é&m%‘ﬁﬁd@l@@@\ﬂa the bay

connectors wiieBiheaRe-ObANRi SR g Madkiepakes Qdplesk withHeg day connectors.

19.  The method of claim 17 or 18, comprising manufacturing a scalable

module including a display.

20.  The method of claim 17 or 18, comprising manufacturing a scalable
module that is sized based on a size of a printed circuit board disposed within the scalable

module or based on a geometry desired for cooling of the scalable module.

21.  The method of any one of claims 17 to 20, comprising coupling the one or

more scalable modules with the automation controller via the module bay.

22.  'The method of any one of claims 17 to 21, wherein manufacturing the
automation controller comprises installing a plurality of input/output terminals
configured to communicate with the one or more scalable modules via the bay connectors

when the one or more scalable modules are coupled with the bay connectors.
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