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 examines a series of inputs reflecting the status of a controlled process
and changes outputs affecting corttONF tHE e SMPS) %%%E@MOOO:%] 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 micrdigx6&dsBorg 8P 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 thejgiigyjit boaydsSURRAItS:CAMRERSALS a0 d£aBdusing watas fekreeamplishinpivarious
functions in the completed device, [00041 In traditional automation and cqntrol sgstem%v_arious

componentS?SRERSEE BhtiGHLFERhd NIt Lo GO In L™ printed CirdIPE8RFE> coupled
with a conpagiediwithin e hiausiagnt hevesnne etofd agicdupiuesineetian)iis configisted tofeouple with a

removable termigal. block to Iiacilitate communication with other devices via the |
prited circuit poard.

[0062]  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 examines a series of inputs
reflecting the status of a controlled process and changes outputs affecting control of the

controlled process.

[0603]  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 control systems, various components, such as
controliers and input/ouiput 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



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 embodiment of the present invention, 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 housingeWhEzblp tered1ié bepkord supporciemBbepsaliy colifetieatn bappsticthetsinector

relative to the hougingRRdLECNfigIeH 1R 1BaiskatQVertHMING, foFeR:eE memen-iardingdgremove the
connector from the printed circuit board. [0006] In accordance with another aspect, an electronic

device is provited Fribee Bcuiecd siieimaudedd Rsusinged Britey el %@?&eéléb%ed within

the housinghangiareenngsior-eaupies soitbenminted aicithoard: dhapligciranip devisesaligo includes
a support member disposed within the housing, wherein the support member comprises a beam

extending aABRAZRAGTRBIAHE otﬂglﬁ‘ii‘gﬁfﬁ%’tantlally 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 L%ﬁ%g 1#1 gr]_ﬁ)ﬁssted by the support member. [0007] In accordance with another
aspect, a mée peration’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 mefiBeFs didsessingithinng KSUSIAENERd Ye SISt ST VaRfEHPBf theoBbrHeCctoPRiards a base

of the system for an automation system device is provided. The connector support system
includes a device housing configured to hoid 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 force or moment tending to remove the connector

from the printed circuit board.

[6006] In accordance with another aspect, an electronic device 1s provided. The
electronic device includes a housing, a printed circuit board disposed within the housing
and a connector coupled to the printed circuit board. The electronic device also mncludes
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.

[0007]  In accordance with another aspect, 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 and resisting movement of the connector towards a base of the

housing at a first end of the connector through a substantially perpendicular extension



housing at a first end of the connector through a substantially perpendicular extension 2 from one of
the two support members. The method also includes 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 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. | is a block diagram that illustrates an

exemplary industrial automation and control system including a module in accordance with aspects of
the presentiiaehrigue. fBON01 FIBOR imgsiisres d berspledvelvieinchidsn egesrpbliad iagidual module

in accordance with,asperisf ihg %ﬁﬁ@ﬁtmﬂ%n[%@lé&g%ﬁg%i%%@&%% RersRective view of the

module of FIG. 2 with portions of the module removed to illustrate components disposed within the
module in a¥EEPdETSPR CHBPREES Biitha PreStiEtECHRIIPPUO B, 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. BLYINE 5 illustrates exemplary attachment features of a connector of a module in
accordance with aspects of the present technique. [0014] FIG. 6 illustrates engagement of the first
support meffidéh]of tAddevioe oteudtgof Fedtwithdhdéveotizestor e BIGest imantondanite with

aspects of tig]eec(g{{l%st? ert%ﬁﬁ'gyﬂggd when the following detailed description is read with reference
to the accompanying drawings in which like characters represent like parts throughout the

drawings, wherein:

[0069]  FIG. 1 is a block diagram that iliustrates an exemplary industrial automation
and control system including a module in accordance with aspects of the present

technique.

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

accordance with aspects of the present technique.

[6011]  FIG. 3 is another perspective view of the module of FIG. 2 with portions of the
moduie removed to illustrate components disposed within the module m 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.

j0013]  FIG. 5 illustrates exemplary attachment features of a connector of a module in

accordance with aspects of the present technique.

[#614] FIG. 6 illustrates engagement of the first support member of the device
housing of FI1G. 4 with the connector of F1G. 5 in accordance with aspects of the present

technigue.
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3 [0015] FIG. 7 illustrates engagement of the second support member of the device housing of FIG. 4
with the connector of FIG. in accordance with aspects of the present technique. [0016] FIG. 8 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 inset#dhrougk an éibéﬁifﬁgsi@%&@T@ﬂtk@Hb@§m%§lww§§é@emb@reﬂ@§g?éﬁﬁ?éﬁﬂfwnh a
receptacle Qfig,cMGELON RynRiRSSINALRS:Erovakle, terminal black fown.anyihgcpraggtor. The

connector is typically soldered onto the printed circuit board and it is now recognized that pressing
down on thé&4EHiw¢able terminal block to 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 fixgidt is desirable iadevelop ddeonpectdrasuppord systéindessuppoantingytheeonnector of a

printed circuit b%)%rgrtQﬁlt ges%sts forces C]tending[to rengove e COQE%“% Pf{@ theaeriqtded C%ircuit board
during instalfation of the remova T’S%‘}ﬁ‘ﬁ%?%&fﬂ fﬁié]ft Ase 15CUSE6d in detall befgw,agmbodiments
of the presentthechniguef fhactioritotephovide. 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 facilitd¥ng/dasy adEemBl bi#he components of the electronic device. For

[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 1s typically
soldered onto the printed circuit board and it is now recognized that pressing down on the
removable terminal block to 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 it is 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.

[0618]  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



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 4 that supports the
connector against forces imparted during engagement of the connector with a removable 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. [00191 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
necessarilythaichugieotiie the aiouertde aamasistpuett ie1 g teh ahidterste crmerebl e s gerngkikises are not

necessarily (eierring (Q4he RAMe £ HBodERan 1 &Uheh MR RANEIALEAUIR,y SIBIGHES, OF

characteristic is described in connection with an embodiment, it is submitted that it is within the
knowledge B¥0Ré SKiIREETH THE aff (6CATRETLIBUETT I i & \IUIERINE, 'GRAShEFRBIEASEE BY cBiinection with

other embogimerts:whethaiowr RebexplaityAleserbaden00204 TumingHonnto thediawings and
referring first to FIG. 1 an exemplary industrial automation and control system 10 is illustrated. The

system 10 inditidd€“an enclosure 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
include relalf}ifiotorfstirters;sandiprogeameatibte o jim e entholiers: (Pl Cap aambadiothét's “4i0021] The

enclosure 1&%32% %%‘&Pdﬁné%?{”?xﬁxﬁl@i?e oL ASHRMBY QL AIIAL SORLG! Genter,af yse with

industrial, comr l, marine, or other electrical systems. The enclosure 12 miay be ma}dae of any
suitable makeriiiulst dbrnschetvyidager sheactRatal. pinfurEedphadiivsnamd s TopEeimasdrtain

embodimentg, e #RAeI AL RGN IR ALY g Al OmPRIMENS Q5 RINSSIMFIHES S thatsupport the

electrical components. . ) .
necessarily referring to the same embodiment. Further, when a particular feature,

structure, or characteristic is described in connection with an embodiment, it is submitted
that it is within the knowledge of one skilled n the art to affect such feature, structure, or

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

[0020] 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 electrical components such as
monitoring and/or control components are housed. Example components in the unit may

include relays, motor starters, and programmable Jogic controllers (PL.C}, among others.

[6621] The enclosure 12 may be suitable, for example, for assembiy of & 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 pilastics, and so forth. In certain embodiments, the enclosure 12 includes

individual compartments or other structures that support the electrical components.

[0022] 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. It should be noted that such an interface in

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



[0022] 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. 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. [0023] The process/system 16 may take many
forms and include devices for accomplishing many different and varied purposes. For example, the

process/sySEHi BeMEKEGinpeise alediehrasdetustatisnnat Gk Pafrdperatiyffor making
food items,a mechanized aassnbidinensnd sefortheAraRidivaly: the RreRgss/systam 16 may

comprise a variety of operational components generally represented by reference numera| 18, such
as electric RIEBANGAIVEED aptPARIFERMPEIAE e ATmBHYs, BPYEkuraO¥EhdSFs P8P AYriad of
manufacturingyprecessingataterial handling and other applications. [0024] Further, the
process/system 16 may comprise control and monitoring equipment for regulating process variables

through aut@'ﬁ?}'on d/or observation. For , ill ed pro ystem 16 .comprises
sensors 20°an :Lctu?tggrspﬁ?e%%}%é%ﬁsgé %gﬁ%/@for%%geﬁﬁgn%ﬁbgﬁﬁ éige\?éqegsae;sdé%aed to
provide inforeneiphsiraganding GfuessasdriditionsuTivscactiiators 2P malmensdes anyaturtber of

devices adapted o perform,a mechrtical AcHPR:NERSERNSCHAAINRM:SIoRA! 0025 Hsillustrated,

these sensors’20 and actuators 22 are in communication with the monitoring/control module 14 (e.g.,
a programmigble logiedutrsterysmbhelimBogitAeiithe SEREbRED0 HISIPESESYE TR Aay
Comrln‘ijniC%Wi&ﬁr%‘?isé‘@m&?ﬁ%g@%@éﬁ%ﬁgp@%ﬂ%%%g&é@ﬁ%%&ﬁ@@pﬂi (i@)emedules 24
coupled to
P numeral 18, such as electric motors, valves, actuators, temperature elements, pressure
sensors, or a myriad of manufacturing, processing, material handling and other

applications.

[0024] Further, the process/systemn 16 may comprise control and moniforing
equipment for regulating process variables through automation and/or observation. For
example, 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 inciude any number of devices

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

[0025]  As iliustrated, these sensors 20 and actuators 22 are in communication with the
monitoring/control module 14 (e.g., a programmable logic controller). In one
embodiment, the sensors 20 and actuators 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 moduie 14 and the controlled process/system 16.

[6026] 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



the monitoring/control module 14. The 1/O modules 24 may transfer input and output signals between
the monitoring/control module 14 and the controlled process/system 16. [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 6 activated based on process inputs (e.g., input from
a sensor 20) or direct operator input received through a user interface device 26. [0027] The 1/O
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/monigstiatsdiduies 24, radelitio MO todales Rdmntagcheondded:. doch agcifievingehsors 20 or

actuators 22.a16 added 19, contepl iherpragess/system 16. These I/O modules serve as an electrical

interface to the controller and may be located proximate or remote from the controller including

remote netw&gk interjfﬁce§ to associated sy}tems. [0028] The I/O modules 24 may include input
modules thdt Yéceive STGnArs T it "HeViE S S EHE S IOt SEREGHTSRY BibkitiF wlitches, output
modules thak usey tiatpudesignalm e @nergizedigiryisstitiomstarbmabersuaabibidiractioaal [ormodules,

such as motion ¢ ”FOlég(%gr‘fC!?S which c%n directl}notion devcilces an re%ei.veéfétioné)ur sspeed

feedback. I SOME e BOUMHEMYIAHE (TR SAUHSY B HA oMU DardetHAE 4B Shalog

signals use@bynde\icesidri astohtesl g emashinero2processiand it DCalbdgic tsigoaissused by the

controller. Additionally, some af the m%g les 24 may provide digital signals.to digital,l/O devices
o oo B R e L e Gt T e AR BRI D SR oo 24
that are useddoeintrollosaiidrprdavives or sroeesEworitrolcdevidés malpdctutsigealaniordcomputing

capability 0%‘6&%%@*&@%@5&%&%‘systems.

[0028]  The I/O modules 24 may inciude input moduies that receive signals from input
devices such as phote-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 /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 /O modules 24 may provide
digital signals to digital I/O devices and receive digital signals from digital /O devices.
Further, in some embodiments, the IO moduies 24 that are used tc control motion
devices or process contro} devices may include local microcomputing capability on the

YO module 24.

[0029]  in some embodiments, the I/O modules 24 may be located in close proximity
to a portion of the control equipment, and away from the remainder of the controller.
Data is communicated with remote modules over a common communication 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., IEEES02.3, TCP/IP, UDP, EtherNet/IP, and so forth), ControlNet,
DeviceNet, or other network protocols (Foundation Fieldbus (H1 and Fast Ethernet)

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



[0029] In some embodiments, the I/O modules 24 may be located in close proximity to a portion of the
control equipment, and away from the remainder of the controller. Data is communicated with remote
modules over a common communication 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., 1IEEE802.3, TCP/IP, UDP, EtherNet/IP, and so
forth), ControlNet, DeviceNet, or other network protocols (Foundation Fieldbus (HI and Fast Ethernet)
Modhus TCP, Profibus) and can also communicate to higher level computing systems. 7 [0030] In the
illustrated embodiment, the system 10 also includes a display 28 such as an LCD or other display.

The displayl®¥3{d configirédusraisprytodipenpakarsisters helsodscpismtidljiparaihersrsasf the
process/systemci, mRErAIL, ARG, PIESHWES Se0seEBYdhE &esggaréuaﬂﬁr%a%@sﬂe&@fg;maﬂon of the

actuators 22 and so forth. [0031] In the illustrated embodiment, the individual modules such as the
monitoring/8dRRSPHISIDIEANEIEIdth B PRSP 0 APH SR TARIoR Pt FSEHESPCbRPSBO ANds that

include miciRPLEERSSOLS ﬁg&ﬁhﬁfiﬁ@&@ﬁﬁ}ﬂ%&%ﬁ%g@ﬁz@ Pperfermrgontrol and other desired
functions. Each printed circuit board is connected to a connector with a connector support system in

accordance yify present techpies; The connector supporty ysiom inclufles ong or,mage support
members disposed within"a housing of the monitofing/control modules that resist movement of the
connector asaritbhie desoribedobeloi4nithl réfeiepoedafEiGBo@:Es [DO323 G pRillersteates an

assembled per. ive view of an.indivi I S itori t dule 14 of
o 1 s B B T, B o the
module 40 rerhoiiet desiitddiretBorertiincb omipemeiies dispisdd withistedd nconredor AifliiRistrated in

FIGS. 2 and,3, 6. modie 4dingludes s dsvicehauring#2configured 1o bold & Brigddrircuit

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 modute i4 of FIG. 1. Similarly, FIG. 3 is a view of the
module 40 from a different perspective with portions of the module 40 removed tc
illustrate certain components disposed within the module 40. As illustrated in FIGS. 2
and 3, the module 40 inciudes 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 include electrical devices such as resistors and
semiconductors. Further, for exampie, the printed circuit board 44 may include logic or
customer mterface circuit boards, which include microprocessors or other logic devices

for performing control and/or monitoring functions.

10633] The connector 46 is configured to facilitate signal transmission between
electrical components of the module 40. Specifically, in the iilustrated 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.



board 44 (e.g., a motherboard) with a connector 46 coupled to the printed circuit board 44. The
printed circuit board 44 may 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 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 [®f3034]4ssceabbhesrche theidebiosinodSing URlin elutety & cavitySdiotrmedds four side

walls genef@%ﬂﬁggg@qgﬁs}g@gg&e‘&f%%%f@}ém%rﬁlﬁé%al?§4,5§66}@§ B0:2YhAPABE 63 ThE,cavity 52 is

configured to s y receive the printed circuit board 44 with the connector 46 at least partially into
the cavity 52eHitoLgh AncepBaiedinia tdigebikiersseivsirgca prnisAotiig e prited Hatthle énector 46

is cantilevergd from aigide RhheRIMed-circult board 44 nRaLetaR BREHAR of thegiiniedgircuit board
44 and near the opening in the top of the housing 42. This positioning of the connector 46 facilitates

access to tHeEorhaLtoF 4 tHId hgH AR b HERITG PRReciSh Bt A& HBURTRE A58t halditioh 1 the

removable taiméaaliRlogk-68-and epgagespeniabiherr@mavable terninablloci 50 dwith:the: connector
46. [0035] As illustrated, in addition to the connector 46 heing cantilevered fromﬁlgL%%% of the printed

circuit boar@AMEIS a0 YhpPoHEd By e Tr migHs SGSHSH it bR SUHER'YS #ifember 64,
extending feeprdhe dayicenhetising 4Rrdinsthenilipstrateth embodivnent Hheiaypiiofomiemiien 64 extends

from an interjoy surface of the:Dase G221 s Pubsiantially RATRIELID MG PIIRGH gyl fgprd 44. The
support member 6418
with the connector 46.

[0035]  As illustrated, in addition to the connector 46 being cantilevered from a side of
the printed circuit board 44, it is also supported by one or more support members, such as
support member 64, extending from the device housing 42. in the illustrated
embodiment, the support member 64 extends from an interior surface of the base 62 and
is substantiallv parailel to the printed circuit board 44. The support member 64 is
configured to support the connector 46 relative to 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
muitiple 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, cerfain support features can be seen in FIG. 3.



configured to support the connector 46 relative to 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 connecl8f#38 areTassendvled Witlsin ittvéudes/icbchbusing stragsst illusifatdd IRRFIGE 8 ewtain aspects

of these SURPQILMEMPATTALGRIAAG: [toN VieWeLCEPfingh: faReGitaeDaptRaluLeR are
described in more detail below with reference to FIGS. 4-7. However, certain support features can be
seen in FIGH 31 [0037) FHAGeRSE iR BOCAEE if Ibe 4476 BE 0 dBSgstreted 18 -FIAS Xd18ddid 66 may

be removed,,ag dusiratechip £l Gid, 4o cieate anepening indhelapr! he devise hrusing.42 and to
provide access to the cavity 52 and/or access.to the connector 46. The lid 66 is configured to couple

with the deiRESHEUSINGULKARCIRARE FFBE dithd telhee WaBsiNg 42 antise theifited circuit
board 44, thgzernacks4dandapee! MeRBeSEPPOThETRMIIENS:(€igs, SURRAhMEMbaLE4). The lid 66

includes an opening thgt enables connection 1%}:@% emqvable termin bllock Ot%]t e.connector 46

when the liFBBTETA HaLS FFISVAR el o et (%stﬂl BRI, SIH Eh 8RS the removable
terminal blogikd0 plsitiesedisoickhthitiitis paitialtyzextennaldo thewiddbbsandcdupteddoatire connector

46 within the devi ousing 42 via an opening.in the lid 66, In other .embodiments, a larger portion of
the removabie 1é3ra(rirfkl)r{\{%\ }ﬁ?c%og 1%“5?/’ be e%gcallo%éa White ysﬁﬁ%%%{;é? ntaea%%é%ésafbd]t%oél %er%m%lal ports 48.

the connector 46 within the device housing 42 via an opening in the lid 66. In other
embodiments, a larger portion of the removable terminal block 50 may be enclosed while

still providing access to the terminal ports 48.

[0038] FIGS. 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 numerais 64 and 70, respectively.
in the illusirated 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 exiends
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,

[6039] In the illustrated embodiment, the first support member 64 includes a first

attachment feature 74 formed on a distal end 76 of the support member 64. The first



[0038] FIGS. 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 70 extends from the side surface 60 of the device housing 42 such that it forms a pair of
ridges that aéeabinentdeaiisn ifds kedtgaet dhyeatsag witlik hesghe gftsBroeyi&ansudihg’ @2, In this

exemplary embodispent. (e fitst fupRartaemieriad andh Hie SEEmhSHPRAI e MRS extend

along the height of the device housing towards the opening at the to§ of the device housing 42 into
the cavity SEaWHICTHIEHHIG U et PECRIVS SHIBriftedmsFe Uittt d BAnshiddhe CBrfREdsr 46. [0039]

In the illustrated @mpogiment:theditsh ssmprit:mambes: 64 ppcludesasiirst4atiarbmenteature 74
formed on a distal end 76 of the support member 64. The first 10 attachmen featureéé} is configured

to engage With 2Esi SHE HRAE RSt e 7BEPIREYAEH HERPAE At e JAHBHEDS, In this
example ershogdiment; thedirsihattachnent feaiuse 74 ingchudes\epinand difésecaitattmgchment

feature 78 ipclydes a receptacle. Further, in the illustrated embadiment, the first support member 64
includes a E g}h@hﬁ} nglgngﬁgug{t% é}lggg}ge@ﬁgﬁeﬁ%{e plz‘?mC Ura urggst(s)-gé%\ﬁloﬁ 6&)@/‘%&%@a sufficient
surface arestrofattsclupyent to tebise6 B ticetlsi shniedelmentvin diffetentidiregtiomsmdébther, the
Hlustrated fiea! SUPROIMAMOELLAIR AN IR ARV, BUIGIEN! Sinicluir sypRars 1g esist forces

typically applleé ownward on the first support mem associat Installation of the
removable terasitratiock sl intesthe cohpdictonide However, while the illustrated embodiment

includes the first support member 64 having a pandurate cross-section, in certain other
embodiments, the first support member 64 may include an L-shaped cross-section or

another cross-section type that provides support to the connector 46.

[0040]  Further, in the illustrated embodiment, the second support member 70 includes
a beam extending 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 additional strength.
An upper portion of the second support member 70 includes a horizontal extension 80
and a vertical extension 82 of a distal end 84 of the second support member 70. The
respective edges of the horizontal extension 80 and the vertical extension 82 are
configured to engage with and support the connector 46. For example, the edges of the
horizontal extension 80 and the vertical extension 82 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 block 50. The parameters of the horizontal
extension 80 and the vertical extension 82, such as width of the horizontal extension 80
and the height of the vertical extension 82, may be seiected 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

i1



in accordance with present embodiments. However, while the illustrated embodiment includes the first
support member 64 having a pandurate cross-section, in certain other embodiments, the first support
member 64 may include an L-shaped cross-section or another cross-section type that provides
support to the connector 46. [0040] Further, in the illustrated embodiment, the second support member
70 includes a beam extending 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 additional strength. An upper
portion of the second support member 70 includes a horizontal extension 80 and a vertical extension
82 of a distal end 84 of the second support member 70. The respective edges of the horizontal
extension 8Qppiithevdricalaxtergionazdie seppiigdredaorengadé withtanesist ppoimseiconnector

46. For exagpple, the,gdges ofirsharizontal extensian.8 and.the vesticahextensionBz.may engage a

base and a side of the connector 46, respectively, and resist movement of the connector 46 during

coupling of SthBOSHRARC LR With 2@ TesPisy SIHBOE MRAREEIGCKkEB0 7Prec arearbiid dhaeithizontal
extension 8Q.anddhe vesticalexiansiamgashshsamwidth afdhedaizaptat-exiensipndlaand the

height of the vertical extension 82, may be selected based upon the size of the ¢onnector 46. [0041]
In this exentBI&YeRRBBHTRIH HHETRDERE M GUP LIRSS R SlipPYTEHethbér§ $4%nd 70.

However, imseine enboeding At greaterokiessampumbendiawal skppsupperiraembend may be
employed tg support the ctonnector 46 and to resist movement of the connector t0\$/ard.s the base of

the device HOUEME B PHARSEER SR, PESHRS ST first SHA S8 57 SU SBBIY RS HSers 64 and
70 are integratwith theveevicaehbousinig A2 aleriebrtaiy dthengmbddiments, the first and second support
members 64 and 70 may be individually pre-fabricated and coupled to one or more surfaces of the

device hougig,42 usingARAMNPSVER! asfafienghnlhe it andsecandisHRRErLMEMbers 64 and

indicated by reference numeral 86. These pins 86 facilitate electrical connection with
other components, such as the removabie terminal block 50 (see FIG. 2) of the moduie
42. Further, the connector 46 is configured to couple with or engage the support
members 64 and 70. Indeed, in this example embodiment, the connector 46 includes the
receptacle 78, which is configured to receive the pin 74 of the first support member 64.
In certain embodiments, the connector 46 may include other attachments mechanisms to
engage the support members 64 and 70. For exampie, the connector 46 may include a pin
configured to engage a receptacle at a distal end of the support member 64, a clasping

mechanism or some other feature capable of engaging with the support member 64.

[00431  FIGS. 6 and 7 illustrate engagement of the first and second support members
64 and 70 with the connector 46. As illustraied, 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 iateral
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 a pin configured to engage

12



70 are formed of materials such as nylon, polycarbonate, stainless steel, or combinations thereof.
However, other suitable materials may be employed. 100421 As illustrated in FIG. 5, the connector 46
includes a plurality of pins, as indicated by reference numeral 86. These pins 86 facilitate electrical
connection with other components, such as the removable terminal block 50 (see FIG. 2) of the
module 42. Further, the connector 46 is configured to couple with or engage the support members 64
and 70. Indeed, in this example embodiment, the connector 46 includes the receptacle 78, which is
configured to receive the pin 74 of the first support member 64. In certain embodiments, the connector
46 may include other attachments mechanisms to engage the support members 64 and 70. For
example, theitotirestomsgimay vk @ pirrcconfigtdey toengage arbebpmcistaca distal end of the

support memAer 64, 2 ClagRIng: mechanism Al seme-ANRLIeal S CepaRieRf engaging with the

support member 64. [00431 FIGS. 6 and 7 illustrate engagement of the first and second support
members 64 and 70 with the connector 46, As illustrated, the first attachment feature 74 qf the first
support meHiki164 drigHSRENARITAL Sebdht SHSRAHBRLTOREIRE B SHREABI A5 the
illustrated espbadisaert, the engageiventokiktfirstatiadhmeidt featugagédwiith thgesse€and attachment
feature 78 of the connector, r?@utlt in constrai?inp E‘he Iateraj[ movement %%he fiors%]ssu%orrtt member 64
and does nSPHIGW any SEbAtic Tad'th BaHransterréd om the connector 46 o the first support
member 64mAnivantiheouslyicthisy facilitates thesupportnimeniberi64:¢afimctibondsariseffective support
column 1o resist s MRGTEN of fhe ARRIRSIALAdAES he.hase &2 gldhe deyiesbasing 0. I

this examp?eagm odiment, the first attachment feature 74 includes a pin configured to engage 12 with
the receptable<z8ippmed erpactwiresptiniding lvoation orma Beitolrrdurbare. dhth&rsormeetor 46.

However, ofhgr, £09a06mMeNMechianisms Ma%iPRATAIONEL o[AR4 4L AR HyRiIIed kG, the
second support member 70 includes the horizontal
base 62 and including an engagement feature 74. Similarly, the second support member

70 includes a vertical beam extending from at least a side of the device housing 42 with
the horizontal extension 80 and the vertical extension 82 configured to support the
connector 46 near a distal end of the connector 64. In certain embodiments, both first and
second support members 64 and 70 may include beams having other suitable cross-

sections and engagement features configured to support and engage the connector 46.

[0645]  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 terminal block 50 is inserted inte 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



extension 80 and the vertical extension 82 configured to engage with edges of the connector 46 such
that the movement of the connector 46 toward the second support member 70 is resisted by the
second support member 70. In certain embodiments, the shape and dimensions of the first and
second support members 64 and 70 are selected based upon an expected overturning moment. As
described above, the first support member 64 includes a beam extending along the length of the
device housing 42 from the base 62 and including an engagement feature 74. Similarly, the second
support member 70 includes a vertical beam extending from at least a side of the device housing 42
with the horizontal extension 80 and the vertical extension 82 configured to support the connector 46

near a distahemr@hthé dormIeotst G40 mmi_ﬁlém(ﬁ?mfrﬂ& ‘Eﬁ)ﬂ@ﬁih@ﬂlaimﬁ “Setiohtirsuppsort members
64 and 70 may, inclydebeams haying Hhef-Syiiahle Srasss-SeCclpns,ARdLRgagrmEntiratyres

configured to support and engage the connector 46. [00451 FIG. 8 illustrates a schematic side view of
the modulet20hs seersrdanisieiti0 préscktahpodimenteanione B EREIHRR RResaE Besisted by

the first and.sgroRg SHRRATtMembersBsand 10pbineBrastied0:al FiGmy As Uvstiated, the

connector 46 is cantilevered from a side of the printed circuit board 44 and is supported by support
members 6ACANT IR tehdiRy FroiAth ePBESE G S HE @RV HBTSIAGA! INhiS eritti¥iment, the

connector 4fis isentiguiei7tomslideabiyireelve the semovalietarningk biaakdd imto a receptacle 92
that opens away from the base of the housing 42. In operation, the removable terminal block 50 is

inserted ini, e CONRREtoL, 49, pY.AJarce: gensral(epiesenied AYISIRRCE WmEraLog, which in
turn, pushe the‘connector Zi)él tovVar s the support memper an |_mparts an overturnlng force, as
indicated byupefetimzcmmasierabo6rif0olef Thicbeakgaivient Budate 98l bf iimdsampersnis abuts with

correspondig, GAYIRM TR0 IR TR SUARILRIARES R A E TR imspectively.

one or more support members within the device housing with features on mating surfaces
of the connector that facilitate securing of the connector o the printed circuit board while

resisting excessive overturning loads experienced by the connector.

[0048]  Advantageously, the one or mote 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 impiementations 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 support system that facilifates 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 oceur 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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movement of the connector 46 towards the base 62 of the device housing 42 at a first end of the
connector 46 is resisted by the support member 64, and at a second end is resisted by the support
member 70. As described above, various arrangements of supporting the connector 46 with the first
and second support members 64 and 70 may be envisaged. For example, a substantially
perpendicular extension from one of the two support members 64 and 70 may be employed to resist
the movement of the connector 46. 10047] 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 oné-6r'#dPe 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 loadscexpenengedbyytherctnnecionhofdslyAdvaitageaushyritiegone or more
support members S%peort hhe connector asditt isha? embleg 51 the dtegica%d}'u%lil%ing X\(/)hi}jlgc?liminating the
need of additionalafasetéﬁ%rsoklﬁléll‘%ﬁﬁnré%gmgothé) overBiitsst %fcsuﬁch%omponents. REWH be
appreciated:typthod settsktedeih dherarbothé; abdve described implementations may be appropriately
scaled andor reinipreed basedupon g, size of e conneeiars.Anc priRied ATCL BoRrchThe
techniques described above provides a connector support system that facilitatés transfer of
overturningaerques@xpenpntetidylitie eonpeticrtecilie oo greupport riehisers tikereby

protecting the printed clrautbnard franexrestivglaadsand Rioviding suhstantialgasieqavings

&=

achieved by reduced numbeér of mechanical parts required for the connecting the connector to the
printed circliitoard[oG49]wHilecsifly 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 thd B X5 dHtfdiRventidferein 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 -

partially 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 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.



14 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 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 sufpport member and a second support member. 4. The system of

claim 3, wherein tie first/dSdEaesn 8l ipPbt: HEfBEr & ishaoirreiesarired SFtHEHousing

forming a pairRkHdggsthat extensatdeashLattially 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 a height of the housing toward an opening in the housing configured to
receive the printed circuithoayeteandfthey carnelcies. feddmgystems ofvamyianeobibe preseding claims,
further comprising a firgt attgc_hmenife%téu[{e r[ormeg on a distal end of the one or more support
members, HHECRFS ALt R A R ARG T B8 hfigured to engage with a second attachment
feature of the connector to resist the movement of one or more support members. 15 7. The system of
claim 6, wherein tg.e ﬂrStﬁlrcladS)S/setgr%ngf %%?J'COQ]@%?E}%%E%E% ing 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 extension

configured to engage with and support the connector.

11 The system of any one of the preceding ciaims, 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 relative to the housing and
configured to resist a force applied to the connector when a removable terminal block is

being coupled 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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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 integral with the housing. 9. The system of any one of
the 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 a vertical
extension configured to engage with and support the connector. 11. 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 Sdpport! AfefiBER afcRsRfibLIrBlEBUBRIREHE CoMSctIRRYeISVEYE I housing and

configured tggsistadoregsappitehiatberobhasianybenra igmavable terminal block is being coupled
to the connector. 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 conngator isoeitigurad: io-slideablypreiegve a removable terminal block into a connector
receptacle that opeps away from the base of the device housing. 16 14. The system of claim 13,
wherein the one of 8?51§Upport structures are configured to resist movement of the connector
toward the base. kyriréldatndrode vicepsanwirisinge Boheinging;

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 135, 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 connector 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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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
connector such that movement of the connector toward the additional support member is resisted by
the additional supgbrt méhtbetedRheleiectrohieeviee Bf GHIRISLE Wiereln it BEatn Ektends from

abase of tb&hgu@é@&@egum@ QhgrarMentisatie camnssese diistatiachnentipaiue extending
from a distal end of the beam that is configured to couple with a second attachment feature of the

connector. PEMFASEIBEPERIE daR B HICEEiAN S THBPEIR THEFS attachment feature comprises a pin
and the second attachment feature comprise a receptacle. 19. The electronic device of claim 15,
wherein the beam_is cantiheéeve ed from the base of the housing or couples to the base and a side of
the housing. 17 20 The SEHEHIPBEVSS 6F 4y BRe'BT S 1.1 GoRSHEIRg S 117 BBHfigured to
couple withrthenbausitigsueh dhatkdhehicdcdtlietbatising enclose the printed circuit board, the
connector, and the support member. 21 The 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, conilfrisingracrelrmraidedevice of any one of claims 15-19, comprising a removable

terminal block coupled to the connector via a receptacle in the connector, wherein the
receptacle 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
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.
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terminal block coupled to the connector via a receptacle in the connector, wherein the receptacle is
arranged such that insertion of the removable terminal block into 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 receptacle formed on a second end of the connector with a_pin of the

second support mémber IEANTHESREMTLSE QLRSS CompidiHg T SCERARY e BRit&d dfcuit board

and the conpecias iiGsthe fensigR%ithe peathodatciaims,28.afRddrherritsthe second support
member is cantilevered from the base of the housing. 18 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. 19
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