CONNECTOR SUPPORT SYSTEM BACKGROUND [0001]The invention relates generally to printed
circuit-boards, such as those used in components of industrial automation and control systems.More
particularly, embodiments of the present invention relate to techniques for securing a connector of a
printed circuit board. [0002]Industrial automation and control systems are known and are in use for
controlling factory automation and the like. Such systems include various components such as
programmable logic controllers, semiconductor power electronic circuits, power supplies, motor
starters, relays, and so forth that are utilized to monitor and control a process/system. Typically, the

programmable logic controller e&&rﬂﬂgiﬁr' gﬁijﬁ §/gelt§\glting the status of a controlled process
ntrol of the n?ro e(?;é

and changes outputs affecting co co rocess. [0003]In general, components such as
programmable logic controllers, input/output modules, and the like often utilize a number of printed
circuit boards. Typically, these boards include power modules which house electrical devices such as
resistors and semiconductors, logic or customer interface circuit boards (e.g., motherboards) which
house micﬁﬁ‘) @REErS'r other logic devices for performing control functions, and storage or
capacitor circuit boards which house charge storage devices and direct cun-ent (DC) power busses.

Each of thé8irtbit bz dsvsupportdatongooreHistamdigion dirsiighpernits forlaee8iplishAgvarious
functions in { O%EH?P lefed; device, 10004 1indraditional automatinn,and qaptol sysigmsiyvarious

components, such as
embodiments of the present invention relate to techniques for securing a connector of a

printed circuit board.

[0002] Industrial automation and control systems are known and are in use for
controtling factory automation and the like. Such systems inciude various components
such as programmable logic controliers, semiconductor power electronic circuits, power
supplies, motor starters, relays, and so forth that are utilized to monitor and control a
process/system. Typically, the programmable logic controller examines a series of inputs
reflecting the status of a controlled process and changes outputs affecting control of the

controlled process.

[0003] In general, components such as programmable logic controllers, input/output
modules, and the like often utilize a number of printed circuit boards. Typically, these
boards include power modules which house electrical devices such as resistors and
semiconductors, logic or customer interface circuit boards (e.g., motherboards) which
house microprocessors or other logic devices for performing control functions, and
storage or capacitor circuit boards which house charge storage devices and direct current
(DC) power busses. Each of the circuit boards supports components and conducting

paths for accomplishing various functions in the completed device.

[0004] In traditional automation and contro! systems, various components, such as
controllers and input/output modules include a printed circuit board coupled with a
connector within a housing. The connector (e.g., a pin connector) is configured to couple

with a removable terminal block to facilitate communication with other devices via the



controllers and input/output modules include a printed circuit board coupled with a connector within a
housing. The connector (e.a., a pin connector) is configured to couple with a removable terminal block
to facilitate communication with other devices via the removable terminal block. The connector is
typically soldered onto the printed circuit board such that the connector is cantilevered from a top
portion of the printed circuit board. Further, the printed circuit board and the connector are typically
arranged such that the removable terminal block can be inserted through an opening in a top of
housing to engage a receptacle of the connector. BRIEF DESCRIPTION [0005]According to one
aspect of thenpreganttgmydrtldr cekeohhe swinsaispost systely finldaredwomadtiontysérirdevice is

provided. The, coRNECINL SHRRQH,SXRIE M InGlutles A davicehRysing:canfigured 1o.ag!d; a finted circuit

board with a connector coupled to the printed circuit board, and one or more support members

coupled to hosiHadardiaéhsousirsl wrrerbibrdie grktbe rromneaioppertimeraibe sraracofifidured to

support thegeanReaiplkeitve iR teiusiag soctheaniiouredde Jﬁ%(ﬁ)ai&ﬁﬂg%%%fﬁ%cﬁ%ﬁ?g or moment
tending to remove the connector from the printed circuit board. [0006]In accordance with another

aspect of tHe Presst JFRARGR ChHe REWSHI device is provided. The electronic device includes a
housing, a printed circuit board disposed within the housing, a connector coupled to the printed circuit
board, and a support member disposed within the housing, wherein the support member comprises a
beam exterithn a%cﬁigﬁ&%f the housing substantially parallel to the printed circuit board, and
wherein an engagement feature of the beam engages the connector such that movement of the
connector tHAB5H thebseppon membesisatesistednbssthe isupportmeamipctor support system

for an automation system device is provided. The connector support system mcludes a
device housing configured to hold a printed circuit board with a connector coupled to the
printed circuit board, and one or more support members coupled to a surface of the
housing, wherein the one or more support members are configured to support the
connector relative to the housing and configured to resist an overturning force or moment

tending to remove the connector from the printed circuit board.

[0006] In accordance with another aspect of the present invention, an electronic
device is provided. The electronic device includes a housing, a printed circuit board
disposed within the housing, a connector coupled to the printed circuit board, and a
support member disposed within the housing, wherein the support member comprises a
beam extending along a length of the housing substantially parallel to the printed circuit
board, and wherein an engagement feature of the beam engages the connector such that
movement of the connector toward the support member is resisted by the support

member,

[0067] In accordance with another aspect of the present invention, a method of
operation is provided. The method includes abufting an engagement surface of a
comnector extending from a circuit board with corresponding engagement surfaces of first
and second support members disposed within a housing, resisting movement of the
connector towards a base of the housing at a first end of the connector through a

substantially perpendicular extension



100071In accordance with another aspect of the present invention, a method of operation is provided.
The method includes abutting an engagement surface of a connector extending from a circuit board
with corresponding engagement surfaces of first and second support members disposed within a
housing, resisting movement of the connector towards a base of the housing at a first end of the
connector through a substantially perpendicular extension from one of the two support members, and
constraining lateral movement of the second support member through engaging a receptacle formed
on a second end of the connector with a pin of the second support member. DRAWINGS

100081 Thegerangotdhddatrmepaspeemshanctadvansagesngf idiePrasentienventite witbdcome better

understoodyhe hedalowing detallag descrolan. s FoARIIL teleraneede dhaaccamnpying

drawings in which like characters represent like parts throughout the drawings, wherein: [00091FIG. |
is a block didiarnithal fieistrarsssHAPSKeMHIREf-industrial automation and control system including a
module in accordance with aspects of the present technique. [00101FIG. 2 illustrates a perspective
view of an assembled individual module in

DRAWINGS

[0008]  These and other features, aspects, and advantages of the present invention 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:

[0009]  FIG. 1 is a block diagram that illustrates an exemplary industrial automation
and control system including a module in accordance with aspects of the present

technique.

[6010] FIG. 2 illustrates a perspective view of an assembled individual module in

accordance with aspects of the present technique.

[00611}  FIG. 3 is another perspective view of the module of FIG. 2 with portions of the
module removed to illustrate components disposed within the module in accordance with

aspects of the present technique.

[0612] FIG. 4 is a perspective view of a module that illustrates an exemplary
configuration of support members formed in a device housing for supporting a connector

and a printed circuit board in accordance with aspects of the present technique.

[6013] FIG. 5 illustrates exemplary attachment features of a connector of a module in

accordance with aspects of the present technique.

[6014] FIG. 6 illustrates engagement of the first support member of the device
housing of FIG. 4 with the connector of FIG. 5 in accordance with aspects of the present

technique.



accordance with aspects of the present technique. (00111FIG. 3 is another perspective view of the
module of FIG. 2 with portions of the module removed to illustrate components disposed within the
module in accordance with aspects of the present technique. 100121FIG. 4 is a perspective view of a
module that illustrates an exemplary configuration of support members formed in a device housing for
supporting a connector and a printed circuit board in accordance with aspects of the present
technique. [00131FIG. 5 illustrates exemplary attachment features of a connector of a module in
accordance with aspects of the present technique. [00141FIG. 6 illustrates engagement of the first

support Mg of e devige Housing SLFIG # il he sonegtor of PG, & nageordane wih

housing of FIG. 4 with the connector of FIG. 5 in accordance with aspects of the present

technigue.

[0016] FIG. 8 is a schematic side view of a module that illustrates exempilary forces
resisted by the first and second support members of the moduie of FIG. 2 in accordance

with aspects of the present technique.

DETAILED DESCRIPTION

[0017] In a typical automation component housing that includes a printed circuit
board, a connector for facilitating a communicative coupling between a removable
terminal block and the printed circuit board is typically cantilevered from an upper
portion of the printed circuit board. More specifically, the connector is typically
positioned such that the removable terminal block can be inserted through an opening in a
top of the housing and pressed into engagement with a receptacle of the connector by
pressing the removable terminal block down on the connector. The connector is typically
soldered onto the printed circuit board and it is now recognized that pressing down on the
removable terminal block fo engage it with the connector can impart an overturning force
or load that breaks the connector away from the printed circuit board. Accordingly, it is
now recognized that 1t 1s desirable to develop a connector support system for supporting
the connector of a printed circuit board that resists forces tending to remove the connector

from the printed circuit board during installation of the removable terminal block.

f0018]  As discussed in detail below, embodiments of the present technique function to
provide a connector support system for supporting a connector of a printed circuit board
of an electronic device such as employed in industrial control and automation systems.
The present techniques provide support members that resist overturning moments or
forces while facilitating easy assembly of the components of the electronic device. For
example, present embodiments include support members that extend from a device

housing or a printed circuit board and engage with aspects of the connector in a manner



100151FIG. 7 illustrates engagement of the second support member of the device housing of FIG. 4
with the connector of FIG. 5 in accordance with aspects of the present technique. [0016]FIG, S is a
schematic side view of a module that illustrates exemplary forces resisted by the first and second
support members of the module of FIG. 2 in accordance with aspects of the present technique.
DETAILED DESCRIPTION [0017]In a typical automation component housing that includes a printed
circuit board, a connector for facilitating a communicative coupling between a removable terminal
block and the printed circuit board is typically cantilevered from an upper portion of the printed circuit
board. More specifically, the connector. is typically positioned such that the removable terminal block
can be instH o R 00 A ST Ao S i REne SR BPBEEaN S B ARBhS Lt with
receptaclewiithereonrngdtoicbyipreskicgchthedhovabiehtermizsahblodiodoventomeyercorieetor. The
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down on the removable terminal block to engage it with the confiector can impart an dverturning force
or load tha¢restker thét domaectoravaytrini thsipifedctircait boardneeordinghicités aislv recognized
that it is desjtahle o develop a connector support system for supporting the connector of a printed
circuit board that resists forces tending to remove the connector from the printed circuit board during
installation of the removable termjnal blo .?1[0018]A“s discussed in detail below, embgdjments of the
present teéﬁﬂ{(%e OGRS PRovit P LB RHEtdP sUpiso Stifor stibf ﬁ‘fb‘%’aﬁbnné‘ﬁtor of a
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embodimentstireltietepsujppbnt frmmb etsithatee xtemedframi stide Woe dvetsingbparpriatad circuit board
and engagrele\évégga%?’ er%%%rg];ltgh%oc GG ignﬂjo AL Further, when a particular feature,

structure, or characteristic is described in connection with an embodiment, _it 1g submitted

that it is within the knowledge of one skilied in the art to affect such feature, structure, or

characteristic in connection with other embodiments whether or not explicitly described.

{66201  Turning now to the drawings and referring first to FIG, 1 an exemplary
industrial automation and control system 10 is illustrated. The system 10 includes an
enclosure 12, such as an electrical cabinet, in which electricai components such as
monitoring and/or control components are housed. Example components in the unit may

inciude relays, motor starters, and programmable logic controllers (PLC), among others.

[0021]  The enciosure 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 may be made of any suitable material, such as heavy gage sheet metal,
reinforced plastics, and se forth. In certain embodiments, the enclosure 12 includes

individual compartments or other structures that support the electrical components.

[6022] In the illustrated embodiment, the system 10 includes a monitoring/control
module 14 assembled in accordance with present techniques and adapted to interface with
components of a machine system/process 16. I should be noted that such an interface in

accordance with embodiments of the present techniques may be facilitated by the use of



that supports the connector against forces imparted during engagement of the connector with a
removahle terminal block or the like. Further, present embodiments may avoid the use of fasteners
such as screws to resist the overturning loads experienced by the connector. It is now recognized that
such fasteners can be cumbersome, delicate, and expensive. [0019]References in the specification to
"one embodiment”, -an embodiment”, -an exemplary embodiment”, indicate that the embodiment
described may include a particular feature, structure, or characteristic, but every embodiment may not
necessarily include the particular feature, structure, or characteristic. Moreover, such phrases are not

necessarily referring to.the same embodiment. .Further, when articular, featu u e, or
characterigﬁ{:%én dlggc\fﬁg(esﬁlﬁegé%sh ection 'V\ﬁ%lré%ugél{a b%%irll\gnaé?rj\ ,%‘% %{u%?ﬁfit?gdg It?lélf?),'t%iss{’ v%’f%{ln the
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referring first to FIG. 1 an exemplary industrial automation and control system 10 is illustrated. The
system 10rgietades alempeidsure 12, such as an electrical cabinet, in which electrical components

such as monitoring and/or control components are housed, Example components in the unit may
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applications.

[0024]  Further, the process/system 16 may -comprise control and meonitoring
equipment for regulating process variables through automation and/or observation. For
examnple, the illustrated process/system 16 comprises sensors 20 and actuators 22. The
sensors 20 may comprise any number of devices adapted to provide information
regarding process conditions. The actuators 22 may include any number of devices

adapted to perform a mechanical action in response to an input signal.

[6025]  As illustrated, these sensors 20 and actuators 22 are in communication with the
monijtoring/control module 14 (e.g., a programmable logic controller). In one
embodiment, the sensors 20 and actaators 22 may communicate with the
monitoring/control module 14 via one or more input/output {I/O) modules 24 coupled to
the monitoring/control module 14. The /O modules 24 may transfer input and output

signals between the monitoring/control module 14 and the controlied process/system 16.

10026] In certain embodiments. these devices {sensors 20 and actuators 22) may be
utilized to operate process equipment. indeed, they may be utilized within process loops

' that are monitored and controlied by the process/system 16. Such a process loop may be



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. [0023]The process/system 16
may take many forms and include devices for accomplishing many different and varied purposes. For
example, the process/system 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/system 16

may comprise a va ietgdof operational corwoonents gfeneralé% repre ented by reference numeral 18,
ac&wate ased on nrocess npuis g mgut o1 nsqQr or_Girect operator mpul .
such as electric motors, valves, actuators, teéipérature eleiments, pressure sensors, ora myriad of

manufacturingiverobessihg, usateriaitiantting &nd other applications. [0024]Further, the
process/system 16 may comprise control and monitoring equipment for regulating process variables

through auiggation pRdies Qhsenabian, Fobexample.dhadiustatad RrRceseisySten;ds gomprises

sensors 20 and actuators 22. The sensors 20 may comprise any number of devices adapted to

provide infBFiRSHAI REGEFRAGBIOSSEI L SHORHEINE. STPie Ratisatbréhsd WERPIAANGIBEIN nUAber of

devices adapiedito dedanmamaechanical acanlimiRsBARS 0N InpUssignal [[60Zalhsilustrated,
these sensors 20 and actuators 22 are in communication with the monitoréiré%control module 14 (e.g., a
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communicateditisthemasitoringicontelonoculerld yicapngeorinorainpatéontpu iayonadules 24
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interfaces to associated systems.

{6028]  The I/O modules 24 may 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 /O modules, such as
motion control modules which can direct motion devices and receive position or speed
feedback. In some embodiments, the I/O modules 24 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 controller. Additionally, some of the VO modules 24 may provide
digitai signais to digital I/O devices and receive digital signals from digital I/O devices.
Further, in some embodiments, the I/O modules 24 that are used to control motion
devices or process control devices may include local microcomputing capability on the

/O moduie 24.

[0029]  In some embodiments, the I/O moduies 24 may be located in close proximity
to a portion of the control equipment, and away from the remainder of the controiler.
Daia ts communicated with remote modules over 2 common communication link, or
network, wherein moduies on the network communicate via a standard communications
protocol. Many industrial controliers can communicate via network technologies such as
Ethernet (e.g., IEEE802.3, TCP/IP, UDP, EtherNet/IP, and se forth), ControiNet,
DeviceNet, or other network protocols (Foundation Fieldbus (Hl and Fast Ethernet)

Modbus TCP, Profibus) and can also communicate to higher level computing systems.



[0026]In certain embodiments, these devices (sensors 20 and actuators 22) may be utilized to operate
process equipment. Indeed, they may be utilized within process loops that are monitored and -
controlled by the process/system 16. Such a process loop may be activated based on process inputs
(e.g., input from a sensor 20) or direct operator input received through a user interface device 26.

© 100271The 1/0 modules 24 may be integrated with the control/monitoring device 14, or may be added
or removed via expansion slots, bays or other suitable mechanism. For example, to add functionality to
the control/monitoring device 14, additional 1/0 modules 24 may be added, such as if new sensors 20

or actuato fﬁi% are d%e to control the,process/system 16. These 1/0 modules.serve,as an electrical
interface ti)ﬁ e]con%?loﬁ §rgla{lﬁs r%%%ebl%tg%dcpa Gl ’Egggr\r{ﬁ%{g g??elsr% & Hom ﬁles%%ﬁt%f‘éurc Fn%?uding remote
network intarfatestahssdaipted Shisteinsial0D2 8] Theflf@redadulesi2d ovaytinetadetimpatshodules that
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use output si{d%%{fls (o nergize relays or to start motors, an I/O modules, such as motion
control motialemselich.canitive oy forotisivdelibe s mecehviapositiciior speed feedback. In some

embodiments, the /0 modules 24 may convert between AC and DC analog signals used by devices
on a controdgsk machingner prasess ENdmyaleRC logic sighalsdisedolayitae aamtraller gidditionally,

some of the 1/O modules 24 may provide digital signals to digjtal 1/Q devjces and receive, digital signals
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module 24, Ol LIRS MERA R UM SR A IO RS R REISRS Rymity
connector support system in accordance with present techniques. The connector support
system includes one or more support members disposed within a housing of the
monitoring/control modules that resist movement of the connector as will be described

below with reference to FIGS. 2-7.

[0032] FIG. 2 illustrates an assembled perspective view of an individual module 40
such as the monitoring/control module 14 of FIG. 1. Similarly, FIG. 3 is a view of the
module 40 from a different perspective with portions of the module 40 removed to
illustrate certain components disposed within the module 40. As illustrated in FIGS. 2
and 3, the module 40 includes a device housing 42 configured to hold a printed circuit
board 44 (e.g., a motherboard) with a connector 46 coupled to the printed circuit board
44. The printed circuit board 44 may inciude eiectrical devices such as resistors and
semiconductors. Further, for example, the printed circuit board 44 may include logic or
customer interface circuit boards, which include microprocessors or other logic devices

for performing control and/or monitoring functions.

[0033] The connector 46 is configured to facilitate signal transmission between
electrical components of the module 40. Specifically, in the illustrated embodiment, the
connector 46 is configured to facilitate communication between components on the
circuit board 44 and terminal ports 48 of a removable terminal block 50, and to facilitate

securing of the printed circuit board 44 within the device housing 42.



to a portion of the control equipment, and away from the remainder of the controller. Data is
communicated with remote modules over a 00111111011 commusication link, or network, wherein
modules on the network communicate via a standard communications protocol. Many industrial
controllers can communicate via network technologies such as Ethernet (e.g., IEEE802.3, TCP/IP,
UDP. EtherNet/IP, and so forth), ControlNet, DeviceNet, or other network protocols (Foundation
Fieldbus (HI and Fast Ethernet) Modbus TCP, Profibus) and can also communicate to higher level
computing systems. 100301In the illustrated embodiment, the system 10 also includes a display 28
such as a’g)dn‘i'@] or %ng?g%%péé‘éﬁ, Tﬁ‘eed%{r%E’é%%%g £onligured fo. display fBH%Pe‘dtﬁff&[g‘Ei Js such as
operating parameters of the process/system 10, temperature and pressures sensed by the sensors 20,
position infesitagionrel thermetaatet $2 2camehso forterd 9031 1tn Ihaikfustrandd: dabodimehg, the
individual modules sych as the.mapitgringisonizolmodyle 14, and the, inpitiouteyt madyles 24 include

printed circuit boards that include microprocessors or other logic devices configured to perform control
and other demesEPfuHctidNS2E ftigHhtddcifetithorrd s BorbcBd RrBIBd HRectsPViIth % connector

SUpport SygiREHIn ACCHdanGR With RERSERL IRCDIIES: WIS CQRRNBCIRLURBAILSYteRT iReludes one or
more support members disposed within a housing of the monitoring/control modules that resist

movementPdiiEe SEiheBRFAS WlFbe desPRiEahRIoWAWItH st eTErER 18eRI 8 B4 9B0891FIG. 2

illustrates gpcagsembiadpgrspactivendaw of armrindividualmedutaidOcsushas the momiiering/control
module 14 of FIG. I. Similarly, FIG. 3 is a view of the module 40 fron(ha djffere>n perspective with

portions offES e AH K SVE G RECHRIS AR EERGIH BMISEHEHTY AEPBRed WithilthE Mlodule 40. As
illustrated isf FHESmdamik3ethenaadede 30 dndlutesandevice thousing dxcaniigurics dokhtid a printed
circuit board, 4z%hge. L, a rtnot%erboard) with a connector 46 coupled to the printed circuit board 44. The
printed circvﬂlitthboaf: I}ﬁfcmoa{y include electrical devices such as resistors and semiconductors. Further,
for example, the printed circuit board 44 may include logic or customer interface circuit boards, which

include midf8pbbcesso iy ustathbriowieidevicedsopesttrntiad eoatrandlstrerhivmitriits fiinctions.

[00331Th%1?@%@50&%%%%gw,rﬁqggkéa%%&éigg@b;{@e§m§éi%Q&Lc\fv@&ﬂb%l%pgﬂeﬁlagomponents
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of the module 40. Specifically, in the illustrated embodiment, the connector 46 is configured to facilitate
communic&iRPBefhdRbreoftporidrid Br themirtift Hers 4hoafddedninalpotts 48161 movable

terminal blegh&fnRRd to:-fachiatensaryéing: kibeipriniedagirauitiboareA4 withinghe devige housing 42.
is substantially paralle! to the printed circuit board 44. The support member 64 is
configured to support the connector 46 rejative o the device housing 42 and is configured
to resist an overturning moment associated with coupling the removable terminal block
50 with the connector 46. Unchecked by the support member 64, the overturning

moment may tend to remove the connector 46 from the printed circuit board 44.

[0036]  In some embodiments, support members may extend from different surfaces or
multiple surfaces of the device housing 42. Further, in some embodiments, one or more
support members may extend from the connector 46 and engage a feature of the device
housing 42, or one or more support members may extend from a lower portion of the
printed circuit board 44 and engage the connector 46. It should be noted that when the
printed circuit board 44 and the connector 46 are assembled within the device housing 42,
as illustrated in FIG. 2, certain aspects of these support members are hidden from view,
Accordingly, these attachment features are described in more detail below with reference

to FIGS., 4-7. However, certain support features can be seen in FIG. 3.



[0034]As can be seen, the device housing 42 includes a cavity 52 formed by four side walls generally
represented by reference numerals 54, 56,58 and 60 and a base 62. The cavity 52 is configured to
slideably receive the printed circuit board 44 with the connector 46 at least partially into the cavity 52
through an opening in a top of the housing 42. It should be noted that the connector 46 is cantilevered
from a side of the printed circuit board 44 near a top portion of the printed circuit board 44 and near the
opening in the top of the housing 42. This positioning of the connector 46 facilitates access to the
connector 46 through an opening in the top of the housing 42 for insertion of the removable terminal

block 50 a agement of the removable terminal. bloc ' Ah n I 5]As
illustrated, 'ﬁ[}gﬁgitioﬁ[{% Oguégr%geaé or %‘@S?n%méﬁﬁéége‘b&%%%% a{‘h sﬁié&epgf ?fﬁeﬁgplﬂ%e%qg%cuit board 44,
it is also suppenedddy Brbusiramstendipcrttmeite s, eppttingsistpon mémsiey 84 hexsditing from the
device houping 4%, inNgdliistiaipdamboraent e suanoft MEWRRK A4 afends figsan interior

surface of t ase 62 and is substantially parallel to the printed circuit board 44. The support member

64 is configaré@tedupponniseedhnbetdrie rapsiretd Inede ket Heudthguanantiisddifigured to
resist an oyertyrning omentassaciated:with: couplingthe sempvakle terminal Hlock Sowith the

connector 46. Unchecked by the support member 64, the overturning moment may tend to remove the

connector ARIMTIAB SN EE cTERPE RPN Y. 16036 bR LB AR SR SR BKb TR Mbers may

extend froma.different stufacss Srmuiipie surkiaeas 1f thendevicebousingdan Fisrthessinssome
embodiments, one or more sglﬁ)port members may extend from t%?&cg%nnector 46 and erﬁage a feature

of the devi€&FfousiRt 450 hdltr WoP8 & beTEsReniber&may dHSM FolBPs8Mion of the

printed cirogithagrdid< and esigagel theicannectopdbiallyshautddheortedktivatanheuiedprinted circuit

board 44 a%d the conne%or 46.are a sembheod withiEzth?adevice housin h42‘,i & éllu§trat£%gﬂin FIG. 2.
y, the

46.a
certain aspe&tS§BRiTEYe"SuBPEH 15%8&{"5? A RiYen o vie  Accordin ase attachment
p g

features arentiesittilbed,in lnrgee sletaih it rettlovaferemcenta BIGE 54-MalH bwevaeseemdite support
features can.f?e seen in FIG. ?{ ﬁ9037 Thq mOdlé| 40 also includes a lid 66, as illustrated in FIG. 2.
St1 Q. mn r??:l‘fi .

: t o .
The lid 66 Maybe rentover ?Sas illistrate , to create an opening in the top of the device

housing 42 and to provide access to the cavity 52 and/or access to the connector 46. The lid 66 is
configured #&8Lipl¥ith theaadvicd RsHaiageUBrsticnemaitaiefd 66 Sfuthe adie Aoudilg 42 enclose

the printed Gireuit heard AhctiR-AORNRGIY Abinand:HRESr JBQSEtEL PRI IMaMBETS(S. & sidpport
member 64). The lid 66 includes an ppeniggﬁthat,enables connectjon of the remO\{%%lgedﬁerminal block

50 to the conn8dtYF HEIRBRY R RefEBSE iti5I9eE s HYEGSstt OF the RaBe=& s HFIG. 2,
which showgdhedxemevaiia tesminal blopkik:positienedauoiuthakit isipardiatly rexectiabin the lid 66

and cogple tg{) the conne tor 46 within tr%a device housing 4 gia n.9) emggsigotgf |Sll(lj GCE)SﬁIn otheri .
embodime ’ES,%\%&F&&?%%&II RS PEn il aBiE tseurl?ﬁfﬁglrg%g: éoé?lnayabe &nciosed Whie still providing
access to theterminakpartsd8de beams extending within the device housing 42 from an nterior

surface of the device housing 42. As can be seen, the first support member 64 extends

from an interior surface of the base 62 of the housing and the second support member 70

extends from the side surface 60 of the device housing 42 such that it forms a pair of

ridges that combine to extend at least partially along a full height of the device housing

42. In this exemplary embodiment, the first support member 64 and the second support

member 70 extend along the height of the device housing towards the opening at the top

of the device housing 42 into the cavity 52, which is configured to receive the printed

circuit board 44 and the connector 46.

[0039] In the iliustrated embodiment, the first support member 64 inciudes a first

attachment feature 74 formed on a distal end 76 of the support member 64. The first
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[00381FIGS. 4 and 5 illustrate support members of the device housing 42 and corresponding
attachment features of the connector 46 of the module 40 of FIGS. 2 and 3. In this exemplary
embodiment, the device housing 42 of the module 40 includes first and second support members, as
indicated by reference numerals 64 and 70, respectively. In the illustrated embodiment, the first
support member 64 and the second support member 70 each include beams extending within the
device housing 42 from an interior surface of the device housing 42. As can be seen, the first support
member 64 extends from an interior surface of the base 62 of the housing and the second support

member 7&%&%{}% fromdhe side suuface 60-0fthe Weyiceousing damchthatitviosmsea pair of

ridges that combine to extend at least partially along a full height of the device housing 42. In this

exemplarycempeiainténts thafiratedup ot niemb dris 4XaAtP th e8RS S o Fh 8HIBBMYY extend along
the height @ the devigs pusinglowards the apeningiatdhe dopuel the deniess housingAR into the cavity

52, which is configured to receive the printed circuit board 44 and the connector 46. [0039]In the

illustrated Brb6HIReRE thesraed BpbrdSHibdic BT CBRY & FFE Bt aRh RS HESatuPE?™ formed on a

distal end {6, gfsthe susppek: neerphesbdn The i staadiashmentfeatine HAdsicanfigursibengage with a
second attachment fea%tjre 78 of the connector 46, as illustrated in FI.G.%1

n this,example
embodimehtlifie At QiAHFREH e U 28R tades TS Hin BRERE S eko E‘J%ﬁ%fcﬁ%egﬁf’géature 78

includes argepgtaaie. fusthesdirfitee iliystrateseembodimantotifesfirst suppartidemifici6a includes a
beam having a durate cross-section, The pandurate, cross-secti rovides a sufficient surface
area of attggﬁ?ﬂ%%{:%jﬂ?g 6%%%31 ; ci)CF‘éSst l?ﬁlé)? é glr?fj[ %O&ﬁgrgéoﬁggg%ﬁ\{sé%aPt]l%en}??ﬁ)eﬁiIIustrated first
support mémhanGdtid caotifigstelthtoprovite sufficibin structaralstppodninto resistriordes 4ppically

applied downward,on ine, first,support member o4 asseclatednitnsinliation alibedsrmguable.
terminal bIock 50 THto the connector 46 in accordance wit present embodiments. However, while the
illustrated emwipddirtentiisciutes thesitbtsap putingenifor B kayivig-acpasi uratsTérosstiasction, in

certain othgy embodiments #he firsh SHARQH SReMPRL,64 avinglude.an Loshaped:ggasssection or

another cross-section type that provides support to the connector 46. 10040)Further, in the illustrated
embodime#othes SESEREFYAPHITE HENRBBATD MERIEY dcamesifdiding from an interior side of the
side wall 60. The second support member 70 may also extend from an interior side of the base 62 to

provide adgjtiamal Strﬁﬁlgéﬂ-i{a\fhuﬁlﬂ}@dtﬂ@wdi@ﬂlmmﬁeﬁe@méesuﬁpaﬁpmm&eﬁ&@ Tckudesea horizontal
extension 80 and a vertical extension 82 Ofﬁaes%ts%ﬁl eréd 841%6h econd sgglport meml%er 70. The

respective OTES SRS A2EhAN BREEi¥ASY Avaihs VA 2RaIoN 82 Are configured to engage

e vertical extension
with and suppasythecoxpedtindbat drexansple, thé:edges ©f theoholikoatalextensiongB0 and the

vertical extension 82 may en e a base and a side of the. ctor 4 pg}g{g{lg;g %d resist
movement Of tHe. gﬁ%ﬁo?ﬁ%&ﬁ%%nfosﬁﬁﬁﬁgo T ebegcr:onn%a%:gtig{rH g\siit ¥t]ﬁé?zr(ég‘rr[?ovabIe terrlminal block 50.
The parametérs virthel otizomal ExwhsidivigDaadBthelvibriseladiensivnt8rersieh As wikh of the

horizontal exfension 89 and thg height gf the.vertical exiension32, mav.be selegifdsagrd upon the

size of the connector 4%."100411In this exemplary embodiment, the device housing 42 includes two

support mERTHta Y tasaZAes Mhans: SITRGHIEctRPREIRicHs, 205 aaer6r IBsSERTUMHBE of such

horizontal extension 80 and the vertical extension §2 may engage a base and a side of the
connector 46, respectively, and resist movement of the connector 46 during coupling of
the connector with the removable terminal biock 50. The parameters of the horizontal
extension 80 and the vertical extension §2, such as width of the horizontal extension 80
and the height of the vertical extension 82, may be selected based upon the size of the

connector 46.

{0041] In this exemplary embodiment, the device housing 42 includes two support

members 64 and 70. However, in some embodiments, a greater or lesser number of such
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support members may be employed to support the connector 46 and to resist movement of the
connector towards the base of the device housing 42. In this exemplary embodiment, the first and
second support members 64 and 70 are integral with the device housing 42. In certain othefr
embodiments, the first and second support members 64 and 70 may be individually pre-fabricated and
coupled to one or more surfaces of the device housing 42 using an adhesive or a fastener. The first
and second support members 64 and 70 are formed of materials such as nylon, polycarbonate,
stainless steel, or combinations thereof However, other suitable materials may be employed. [0042]As
illustrated in FIG. 5, the connector 46 jncludes a plurality of pins, as indicated by reference numeral 86.
These pins $8 ML ESBHCEF SR IFPSIREF M %‘ﬁ%f%, %?fgﬁedgsfﬁé‘?gﬁ?&%le terminal
block 50 (sge fhlGeahnettheiiadule 4. Fathef, dhe doribediontdhgsiconfigLingik te:contewith or
engage the support members 64 and 70. Indeed, in this example embodiment, the connector 46
s i TERLBEG e e 1-RONTIERE B TRCER Dty T e 2 B a8 Kember 64. n
certain embodiingats, theaoinedtor 46mdyninchte dtheradtachiméntemechamismsttb @dgage the
SUPPOTt Meee 02 ARGy RO ARG NG S ARNSRIPL G Y SR AN CopfigHid to endage a
receptacle at a dfskfal end olffﬂwe uppor ember é)zf a clasping mechanism or some other feature
capable of engagifg withetiressihppuetanefabiens4 . Too 43RG cecad g s rambsiyabatdent of the
first and sergnel siRorLEMAEIR oA (AIBIRE cRARCIALAR- SR duIstaIhia fp! attachment
feature 74 of the first support member 64 engages with the second attachment feature 78 of the
connector d8r¢afthddistated e mbBdinmstctias SHydyerentstthe first attachment feature 74 with the
second attachment feature 78 of the connector results in constraining the lateral movement of the first
support mei] 64 apdidees:potallPKany eeceniiiedeadito el ikaste paeifronvthsiegraector 46 to
the first support member 64. Advanta%E slyr,thls famhg%tg%ti?e support mlember 64 to function as an

effective sup SRS RN R EECRES; SFRE" B lateolectical conrcetion

BCtor 624 towardSThe base 62 of the device
housing 40didhisexanpte, embadinhentrihbediist tattaichinentifedtyrec7dlincidestiee pinganfigured to

engage with the receptacle 78 formed on a correspanding location,on a bottom. surface of the
connector 46: H%vvr/g]\?gr,ath ?hg?nélr?é"{a?greqfr(?eﬁt ﬁ%’élg gﬁni%rr%s %ﬁ\%é%%p%ﬁ%ﬁ%%ﬁ%% %Iﬁfstrated in FIG.
7, the secomdrsbippdrt membeltdrdcludes therhpkizomatioxtondionc8orandtié veridas éxtension 82

configured 0. gqgag i) eqaes.of 16, coneaiar 46,syah el ip.rapemsptol g conaector 46

toward the sec support member 70 is resisted by the second support member 70. In certain
embodimentsseiieisiabedmddinmibasionsebihtd fingy dnel wicomer U bR e ke8I 70 are

selected bae?&ggém?@s% RXPEEIRELAVEIIERING TaMSRhAS drscriRedabayaatha dital.support member

64 includes a beam extending along the length of the device housing 42 from the base 62 and

including afBHGHEFERISE EBAELRE AP Bi AT, A SerbAE GG pBROMMBRET §inéIGHER B8vertical

beam extending:fiem @tdsastansioe Hlthe.gayicerhausing 42 with-the-hetizamiakestension 80 and the
vertical extension 82 configured to support the connector 46 near a distal end of the connector 64. In

certain embagiients. AAIN fist and ogee0d. SRR MeTbers 04, a0 /G naw Ighufie peams having
GRS . 84,806

other suitable crbss-sections and engagemetit feéatures configured té support and engage the
connector 48.and 70 with the connector 46. As illustrated, the first attachment feature 74 of the first

support member 64 engages with the second attachment feature 78 of the connector 46.
In the illustrated embodiment, the engagement of the first attachment feature 74 with the
second attachment feature 78 of the connector results in constraining the lateral
movement of the first support member 64 and does not allow any eccentric load to be
transferred from the connector 46 to the first support member 64. Advantageously, this
facilitates the support member 64 to function as an effective support column to resist the
movement of the connector 64 towards the base 62 of the device housing 40. In this

example embodiment, the first attachment feature 74 includes 2 pin configured 1o engage



[0045]FIG. 8 illustrates a schematic side view of the module 40 in accordance with present
embodiments, wherein exemplary forces are resisted by the first and second support members 64 and
70 of the module 40 of FIG. 2. As illustrated, the connector 46 is cantilevered from a side of the printed
circuit board 44 and is supported by support members 64 and 70 extending from the base 62 of the
device housing 42. In this embodiment, the connector 46 is configured to slideably receive the
removable terminal block 50 into a receptacle 92 that opens away from the base of the housing 42. In
operation, the removable teiminal block 50 is inserted into the connector 46 by a force generally
represented. by reference pumeral 94, which in turn, pushes the connector 46 towards.the support
ember O ARCRAOEE dUel R Tohe e AT oy Mt R 8 ook The
engagementnskrfacd8-ofttrecatinectiorag¢brabuts svithrcomrespe mdingengagement surfaces 100 and
102 of the support members 64 and 70, respectively. The movement of the connector 46 towards the
base 62 ofjiagfevice hawsing Az ate firstend Shthe.ppRResiprAb 8 frsistediky fhempport member

64, and at a second end is resisted by the support member 70. As described above, various
arrangememsBiduSBotiAgine ebiite GTERBORIt tHEHEVERD e tbFES UPTb rE tReMPletéts4 and 70

may be enyisaged: Eorsaxrimatei? shbsiastialy pernendicuarextensianiionone ehppertwo support
members 64 and 70 may be emplayed to resist the movement of the connector 46. 10047]The various

aspects of I RFLELIREHESE B h SFERTSLBPE PhalP BB RS fol SEEIsERTY SHRE o rPof printed

circuit boarfispsuab asrficsmiypicallyisuagddcampanenisef industialcauiamation-andecadtrol systems.
As described apove, the techni(éue utilizes one or more su Qortgrggn%)ers titehip the device housing
e

with featur%%s%n ‘flﬁgﬁnebn SUMACES Y R S S8 hat f%a”l ate uarlﬁé’%f ShAedSH o the printed
circuit boardevubile tré sistinly exbessivetaviny ping thadsetpeitendedidylihesicontietton. the
[00481Advan£agfgrtlj(§:%, %}h one or more suppol tm ‘bgg% %ﬁpotgatge connectolr_ta]%értni egssembled in

. a5 UGInge an engagemern Fe, AL -CODNG, SU
the dewce%ousmg while e |rfﬁnat|n§t e need of additiona ehers there y?gaucmg the overall cost

of such cofitponbrits: a&sevﬁuabéeappﬁétﬂa@tfgmn@é@&tl ledide ﬂféf@rtéetﬁe@bmm@gé@cﬁ@éd
implementations, may he.apprppriately,scaled andiar reinforgedbased nop thegjze, of fhe connectors

and printed circuit board. The techniques described above provides a connector support system that
facilitates earrfelobfovetir Aikg g we Sexpeneticet bynHs EBpREERTIBOHE 6A Sivhaté support

members therely Apteetingihe-Punted cirpuih board framiexcessiviloads And:payidiag substantial
cost savings achieved by reduced number of mechanical parts required for the connecting the

connector §5c%ab?ﬁﬁ§ag@g§mflﬁc§§%{res configured to support and engage the connector 46.
[0045)  FIG. 8 illustrates a schematic side view of the module 40 in accordance with
present embodiments, wherein exemplary forces are resisted by the first and second
support members 64 and 70 of the module 40 of FIG. 2. As iilustrated, the connector 46
is cantilevered from a side of the printed circuit board 44 and is supported by support
members 64 and 70 extending from the base 62 of the device housing 42. In this
embodiment, the connector 46 is configured to slideably receive the removable terminal
block 50 into a receptacle 92 that opens away from the base of the housing 42. In
operation, the removable terminal block 50 is inserted into the connector 46 by a force
generally represented by reference numeral 94, which in turn, pushes the connector 46
towards the support member 64 and imparts an overturning force, as indicated by

reference numeral 96.

[0046]  The engagement surface 98 of the connector 46 abuts with corresponding

engagement surfaces 100 and 102 of the support members 64 and 70, respectively. The



100491While only certain features of the invention have been illustrated and described herein, many
modifications and changes will occur to those skilled in the art. It 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. CLAIMS: 1. A connector support system for an automation system device,
comprising: a device housing configured to hold a printed circuit board with a connector coupled to the
printed circuit board; and one or more support members coupled to a surface of the housing,
wherein the one or more support members are configured to support the connector relative to the

housing and configured to resist an overturning force tending to remove the connector from the printed
circuit boafBovemeB! §BepRRaRGtgE %@a‘i%’“i‘}%ﬁéer@ﬁﬁﬁ@ 8&@%?%%@5}5’&?@@ &5 mprise
beams extendisgwiiBithes housisgdromia Bofemt swfaee 6f thednousivgend end.iT haisystem of claim
1, wherein the one or more support members c rise a first support memher and a second support
member. ' % fﬁ%ngg}s%%‘s%égmiﬁ,%%ﬂ%ﬁo%’g‘ﬁ’s‘f%}% 8 %‘E’ g}ﬁs%'o? Membars é%(etend from
side surfacesioidibe Howsingforfiningral patoaf ridgpsrthatexten d-atteladt patiaiy aengeadull height of
the hOUSIngbi_S '-g)r(]aems g,teamsg Sctlaanl{{a]ﬁ%’ %Q%%%&%G&flfg}t{tghjg ;? r rcr)]r%r%tl)l%r 8{1 q{l%r %Qv% support

members 64 and 70 may be emploved to resist the movement of the connector 46.

[0047]  The various aspects of the structures described hereinabove may be used for
supporting connectors of printed circuit boards, such as those typically found components
of industrial automation and control systems. As described above, the technique utilizes
one or more support members within the device housing with features on mating surfaces
of the connector that facilitate securing of the connector to the printed circuit board while

resisting excessive overturning loads experienced by the connector.

[6048]  Advantageously, the one or more support members support the connector as it
is assembled in the device housing while eliminating the need of additional fasteners
thereby reducing the overall cost of such components. As will be appreciated by those
skilled in the art, the above described implementations may be appropriately scaled
and/or reinforced based upon the size of the connectors and printed circuit board. The
techniques described above provides a connector suppoit system that facilitates transfer
of overturning torques experienced by the connector to the one or more support members
thereby protecting the printed circuit board from excessive loads and providing
substantial cost savings achieved by reduced number of mechanical parts required for the

connecting the connector to the printed circuit board.

[0049]  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. It 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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second support member extends from a base of the housing and along a height of the housing toward
an opening in the housing configured to receive the printed circuit board and the connecter. 6.The
system of any one of the preceding claims, further comprising a first attachment feature formed on a
distal end of the one or more support members, wherein the first attachment feature is configured to
engage with a second attachment feature of the connector to resist the movement of one or more
support members. 7. The system of claim 6, wherein the first and second attachment features
comprise a pin and a receptacle, respectively. 8. The system of any one of the preceding claims,
wherein the one or more support members are intearal with the housing. 9. The system of any one
of the precédingNfgims, wherein the one or more support members comprises nylon, polycarbonate,
stainless steel, or combinations thereof 10. The system of any one of the preceding claims,
wherein the one or. moressuppeLisnepbersseerplisesa beamaniih ahefizontat exdempsiingand a vertical

extension configuﬁto enk?a e \évith aﬁu%sgppo trllée conneclor. .. %(;L hei rysat%@ngé any one of the
preceding claims, eréh the Bive SF HidTe sucbpgr mMefbers icé”coup ed'to the' side"straces of the
housing usirggindadhisivenardacfasiehesrd; andl2. The system of any one of the preceding claims,

wherein the one of mare support members.are sonfigyred g supmartihe conneqiar felatiye to the
housing and configured {oesistRforce applied to the connector when a remdvable terminal block is
being coupled tar thecosmectormembers are configured to support the connector relative to the

housing and configured to resist an overturning force tending to remove the connector

from the printed circuit board.

2. The system of claim 1, wherein the one or more support members

comprise beams extending within the housing from a bottom surface of the housing.

3. The system of claim 1, wherein the one or more support members
comprise a first support member and a second support member.

4. The system of claim 3, wherein the first and second support members
extend from side surfaces of the housing forming a pair of ridges that extend at least
partiatty along a full height of the housing.

5. The system of claim 3, wherein the first support member and/or the
second support member extends from a base of the housing and along 2 height of the
housing toward an opening in the housing configured to receive the printed circuit board

and the connecter.

6. The system of anv one of the preceding claims, further comprising a first
attachment feature formed on a distal end of the one or more support members, wherein
the first attachment feature is configured to engage with a second attachment feature of

the connector to resist the movement of one or more support members.
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13. The system of any one of the preceding claims, comprising the printed circuit board coupled with
the housing and the connector cantilevered from a side of the printed circuit board, wherein the
connector is configured to slideably receive a removable terminal block into a connector receptacle
that opens away from the base of the device housing. 14. The system of claim 13, wherein the
one or more support structures are configured to resist movement of the connector toward the base.
15. An electronic device, comprising: a housing; a printed circuit board disposed within the housing; a
connector coupled to the printed circuit board; and a support member disposed within the housing,
wherein the support member comprises a beam extending along a length of the housing substantially
parallel to the printed cirdiit Bded ahdisihebeiigreengugémentdagnon aigs@ibadncengayges the

connector sygh,that ?%vgm%%géﬁgglg‘q@&g&mgwber is resisted by the connector. 16. The

a
electronic device of claim 15, comprising an additional support member extending along the length of
the housing, wherein the additional support member comprises a corresponding beam with a

corresponding engagement fgatie fosilioned adiagentdhe connastaisueh thatunoyerment of the
connector toward the additional support member is resistedbby the additional support member. 17.

The electrofiBRIBVIREHIET T TE S &rbif iR EBEHE- extends from a base of the housing and the
engagement feature comprises a first attachment feature extending from a distal end of the beam that

is configured to couple with a second attachment feature of the connector,
g 9. P Tﬁne system cgf any one op t&le preceding claims, wherein the one or more

support members comprises nylon, polycarbonate, stainless steel, or combinations

thereof.

10. The system of any one of the preceding claims, wherein the one or more
support members comprise a beam with a horizontal extension and 4 vertical exiension

configured to engage with and support the connector.

1. The system of any one of the preceding claims, wherein the one or more
support members is coupled to the side surfaces of the housing using an adhesive or a

fastener.

12 The system of any one of the preceding claims, wherein the one or more
support members are configured to support the connector refative to the housing and
configured to resist a force applied to the connector when a removable terminal block is

being coupied to the connector.

3. The system of any one of the preceding claims, comprising the printed
circuit board coupled with the housing and the connector cantilevered from a side of the
printed circuit board, wherein the connector is configured to slideably receive a
removable terminal block into a connector receptacle that opens away from the base of

the device housing.
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18. The electronic device of claim 17, wherein the first attachment feature comprises a pin and the
- second attachment feature comprise a receptacle. 19. The electronic device of claim 15, wherein
the beam is cantilevered from the base of the housing or couples to the base and a side of the
housing. 20.The electronic device of any one of claims 15-19, comprising a lid configured to couple
with the housing such that the lid and the housing enclose the printed circuit board, the connector, and
the support member. 21The electronic device of any one of claims 15-20, wherein the support member
is disposed on the printed circuit board. 22. The electronic device of any one of claims 15-19,
comprising a rem able erminal bI k.cou the connector via a receptacle in the connector,
wherein the rece cIe é%?rtséﬁ'ﬁgh %]ﬁlfﬂgf gﬁTSW 5?%%‘%%6’\’/%&@1{%?9%%%%%%ﬁ% the
connector W&hmmm@mmmﬁbemmme base23. A method of operation
comprising: abutting an engagement surface of a connector extending from a circuit board with
corresponding engagement surfaces of first and second support members disposed a housing;

15.  An electronic device, comprising:

a housing;

a printed circuit board disposed within the housing;

a connector coupled to the printed circuit board; and

a support member disposed within the housing, wherein the support member
comprises a beam extending along a length of the housing substantially parallel to the
printed circuit board, and wherein an engagement feature of the beam engages the

connector such that movement of the support member is resisted by the connector.

16. The electronic device of claim 15, comprising an additional support
member extending along the length of the housing, wherein the additional support
member comprises a corresponding beam with a corresponding engagement feature
positioned adjacent the comnector such that movement of the connector toward the

additional support member is resisted by the additional support member.

17. The electronic device of claim 15, wherein the beam extends from a base
of the housing and the engagement feature comprises a first attachment feature extending
from a distal end of the beam that is configured to couple with a second attachment

feature of the connector.

18, The electronic device of claim 17, wherein the first attachment feature

comprises a pin and the second attachment feature comprise a receptacie.

19. The electronic device of claim 15, wherein the beam is cantilevered from

the base of the housing or couples to the base and a side of the housing.
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resisting movement of the connector towards a base of the housing at a first end of the connector
through a substantially perpendicular extension from one of the two support members; and
constraining lateral movement of the second support member through engaging a receptacle formed
on a second end of the connector with a pin of the second support member. 24. The method of
claim 23, comprising receiving the printed circuit board and the connector into the housing. 25. The
method of claims 23 or 24, wherein the second support member is cantilevered from the base of the
housing. 26.The method of any one of claims 23-25, further comprising coupling a lid with the housing

such that the circuit board is enclosed by the lid and the housing. CONNECTOR SUPPORT SYSTEM
ABSTRACT 20, The electronic device of any one of claims [5-19, comprising a lid

configured to couple with the housing such that the lid and the housing enclose the

printed circuit board, the connector, and the support member.

21 The electronic device of any one of claims 13-20, wherein the support

member is disposed on the printed circuit board.

22. The electronic device of any one of claims 15-19, comprising a removable
terminal block coupied to the connector via a receptacie in the connecior, wherein the
receptacie is arranged such that insertion of the removable terminal block mto the

connector pushes the connector towards the support member.

23, A method of operation comprising:

-abutting an engagement surface of a connector extending from a circuit board
with corresponding engagement surfaces of first and second support members disposed
within a housing;

resisting movement of the connector towards a base of the housing at a first end
of the connector through a substantially perpendicular extension from one of the two
support members; and

constraining lateral movement of the second support member through engaging a
receptacie formed on a second end of the connector with a pin of the second support

member.

24, The method of claim 23, comprising receiving the printed circuit board

and the connector into the housing.

25, The method of ciaims 23 or 24, wherein the second support member is

cantilevered from the base of the housing.
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-{0050]A connector support system for an automation system device is provided. The connector
support system includes a device housing configured to hold a printed circuit board with a connector
coupled to the printed circuit board. The connector support system also includes one or more support
members coupled to a surface of the housing, wherein the one or more support members are
configured to support the connector relative to the housing and configured to resist an overturning
moment tending to remove the connector from the printed circuit board. Finure 2

26.  The method of any one of claims 23-25, further comprising coupling a Iid

with the housing such that the circuit board is enclosed by the lid and the housing.
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