-1- A CONNECTOR TECHNI CAL FI ELD The present invention relates to the art of
connectors and, particularly to an electrical connector adapted for
nounting on a printed circuit board. 5 BAGKGROUND Printed circuit board
(PCB) connectors are known in the electronics industry. They provide a
connectabl e interface between the PCB and anot her connector device. They

al so may provide an interface between the PCB on which the connector is
nount ed and a second PCB. In whatever application, the primary 10

boar d- nrount ed connector includes sAEGNNROTORard nounti ng neans for

hol di ng or | ocking the connector to 1ts PCB. One form of nounting neans
typically used in the electronics industry is to provide separate board

| ocks bet wvedl/ECHNIOALEIELDand t he PCB. These separate board | ocks may be
of netal material or in the formof plastic clips, may 15 be nounted on or
ot herw se secured to the connector housing, and can add considerably to the
costs of manuf actleeiprgsetlﬁénwnmtelBteslldtﬁe aﬁanfcdﬁmecﬁrﬁ@ﬁd&&ﬁ‘ticmaﬂgltoses an
el ectrical connectoor that has a hqusing nber .of terminals retained in
t he housi ng aarﬁ'éecarlﬁ%hqonapctl%aﬁlapqeécfﬂgH@@@Ung@nmmlﬁt@ [ForsEithpar

cost-effective nmounting neans is to have nounting posts nolded 20 integrally
wi th the_hoysj onnector. The nounting posts may then be inserted
into noufti H@‘&gﬁéi{dﬂﬁt e PCB. Such nounting posts have taken a w de
variety of configurations. U S. Pat. No. 5, 366,389 discl oses a connector
that has a plas 'c usi n. that project thro round holes in a
Circurt boar i o PribRaCT T bEREaRET sonteulh Shdiov i e EeC0Rs "0a5

di scl oses anGIEAL THedlreRide AIBHECTbINIEERADAWEED BN PEB ARNArfistnd:

mai ntain the ¢o ctor I n posi
connector device. They also may provide an interface between the PCB on which

the connector is mounted and a second PCB. In whatever application, the primary
10 board-mounted connector includes some form of board mounting means for

holding or locking the connector to its PCB.

One form of mounting means typically used in the electronics industry is
to provide separate board locks between the connector and the PCB. These
separate board locks may be of metal material or in the form of plastic clips, may

15 be mounted on or otherwise secured to the connector housing, and can add
considerably to the costs of manufacturing the connector. U.S. Pat. No. 6,796,835
discloses an electrical connector that has a housing, a number of terminals

retained in the housing and a pair of board locks secured on the housing.

A cost-effective mounting means is to have mounting posts molded
20  integrally with the housing of the connector. The mounting posts may then be
inserted into mounting holes in the PCB. Such mounting posts have taken a wide
variety of configurations. U.S. Pat. No. 5,366,389 discloses a connector that has a
plastic housing with pegs that project through round holes in a circuit board to
hold the connector in place. U.S. Pat. No. 5,334,048 discloses an electrical
25  connector which has a retention device to maintain the connector in position on a

panel.



panel. -2- A dilema when designing the nounting posts typically occurs

bet ween providing high retention forces with respect to the PCB and
requiring low insertion forces when nountdang the connector on the PCB.

O her design considerations of the nounting posts include resistance to
breakage during 5 shipnment and assenbly and the proper alignnent of the
posts to the nounting holes in the PCB during nounting of the connector on
the PCB. The design of the nounting posts usually focus on bal ancing all of

these factors. It A gilkmenwhen Rieigniify the TROMKTOpHRS typiedlly acaibbt@ndcnal | y
C-shaped cross section, with or without |atching hooks or barbs for

| at chi ng to gmovidpreshigh rsted¢ionforess wittergspecittedhe PEBuand baspridng 8uweh G shaped
nount i ng posts provide a high degree of reliability gc use of .their |ow
br eakage expénseshier fongenadien meyrnaiherapaectorsnies R %b(ag%&r 8?%1% require

par  outar - soovEPais AL oAl a0e gRhEe sl W SR 0 s s wi i
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includes a bowid ihahe PCB dhfiak moumingt dfthe Wontkctot e thid PEB. Thg desipini sles
rigidity and the second | eg provides the necessary |ocking or |atching

flexibility. tBnmountibggostsssoelztfecuswn halaheingilk ofr thasethctey. t ype of
mounting post is that the flexible | eg often becones caught 20 on extraneous
obj ects, particularly during shipping and handling, resulting in a _high
degree of breakagdt rknfavmieptayidhe nppatingmast withos substrdiadlydashapedscrosgt |
No. 6,257,926, U.S. Pat. No. 5,980,314, and, U.S.. Pat. .No.5,697,812 disclose
connect or s wisEHIILPYIER BRIV htﬁlyn @Pkaggbawé.fmrﬁédﬂpgéaﬁp piRPEiE PIgR i s

directed o @l Bﬂn{elaeci?clﬁ?tvﬁoé}ﬁpg)ﬁ%-ﬁ?ﬁped mounting posts provide a high degree

of reliability because of their low breakage experience. However, such C-shaped
mounting posts often require far greater insertion forces than are desired or are

required for particular specifications.

Another design is to provide mounting posts with a bifurcated

15  configuration which defines two generally parallel legs separated by a slot. One
leg may be more rigid than the second leg which includes a board latch or hook.
In other words, the first leg provides rigidity and the second leg provides the
necessary locking or latching flexibility. One problem associated with the
bifurcated leg type of mounting post is that the flexible leg often becomes caught

20 on extraneous objects, particularly during shipping and handling, resulting in a
high degree of breakage or damage to the post under those conditions. U.S. Pat.
No. 6,257,926, U.S. Pat. No. 5,980,314, and U.S. Pat. No.5,697,812 disclose

connectors with different mounting post designs.

The present invention is directed to solving the above problems by
25  providing an improved structure as a mounting post for mounting a connector of

the character described to a PCB.



25 providing an inproved structure as a nounting post for nounting a
connector of the character described to a PCB. -3- SUWARY It would be
desirable to provide a connector with an i3mproved structure as a nounting
post for nounting the connector to a printed circuit board. In accordance

wi th one enbodi nent of the present invention, there is 5 provided a
connector, conprising: a housing having at | east one end wall and a

board- mounting face contiguous to the end wall of the housing; at |east one
nmount i ng postgepiiAgied fromthe board-nmounting face of the housing; and 10
at |l east one restrainer extending fromthe end wall of the housing

proxi mate the nounting post. In accordance with anot her enbodi ment of the

present inventionji (ydRI®bé desiPAAY kSIBEbAde flcBRAEHERIVIROM IOV ed SRlitErE 8d tO
be nounted on a printed circuit board conprising: 15 a housing having at

| east one ench melhtiengost fooaralntimgrthe ognfienter tocoptingdaiscuitchdané. end wal | of
the housing; a plurality of contacts assenbled within the housing with one
portion of the contacts in the housing and another portion of the contacts
ext endi ng beyond Ihhkectmslande motlmenanegmbadimen2of she preasnt ioventhanyihénegs post
extending fromthe board-nounting face of the housing; and at |east one
restrai nef eXWeHALAJ ONIRFIORCURNISEE of the housing proximate the

nount i ng post.

a housing having at least one end wall and a board-mounting face

contiguous to the end wall of the housing;

at least one mounting post extending from the board-mounting face of the

housing; and

10 at least one restrainer extending from the end wall of the housing

proximate the mounting post.

In accordance with another embodiment of the present invention, there is
provided an electrical connector configured to be mounted on a printed circuit

board comprising:

15 a housing having at least one end wall and a board-mounting face

contiguous to the end wall of the housing;

a plurality of contacts assembled within the housing with one portion of
the contacts in the housing and another portion of the contacts extending beyond

the board-mounting face;

20 at least one mounting post extending from the board-mounting face of the

housing; and

at least one restrainer extending from the end wall of the housing

proximate the mounting post.



-4- BRI EF DESCRI PTI ON OF THE DRAW NGS An exenplary form of the present
invention will now be described with reference to the acconpanyi ng draw ngs
in which: Figure 1 is a perspective view-l4o0ki ng towards a board-nounti ng
face of 5 a connector having nounting posts according to a prior art;
Figure 2 is a perspective view of an exenplary connector of the present

i nvention placed in line with the nounting holes in a printed circuit board
(PCB) prior to insertion; Figure 3 shows a cross-sectional view of the
exenpl ary connector of 10 Figure 2 placed in line with the nmounting holes in

a printed ci pVitE RSORIPFIONIOT FHEDRMRINGS: Fi gure 4A shovs a

perspective view of an exenplary connector with an alternative socket
mating face; Figure 4B shows a perspective view of an exenplary connect or

with a 15 header m&kélﬁ;lazl_faagz%nfbﬂﬁfe@pxégemh@vmﬁnc\mb‘ﬁowafetd@@ﬁbe&hﬁm of the
exenpl ary connector of igure 4B; Figure 5 shows a close-up view of a

mount i ng postrefaferidedo ele apdcanpanyiop deoviogs of whiicqure 2; 20 Figures 6A, 6B and
6C illustrate the various stages of inserting the nounting posts of Figure
5 through the nounting holes and securing the connector to the PCB; -5-

Fi gure 6D il ustr &igarhbis aperspeciive vigvpwkngfovrirds adosrdrmounting fsesghged
fromthe PCB so that Lhe, connector nmay be renoved; .and

a connector having mounting posts according to a prior art;
Figure 2 is a perspective view of an exemplary connector of the present
invention placed in line with the mounting holes in a printed circuit board (PCB)

prior to insertion;

Figure 3 shows a cross-sectional view of the exemplary connector of
10 Figure 2 placed in line with the mounting holes in a printed circuit board (PCB)

prior to insertion;

Figure 4A shows a perspective view of an exemplary connector with an

alternative socket mating face;

Figure 4B shows a perspective view of an exemplary connector with a

15 header mating face;

Figure 4C shows a cross-sectional view of the exemplary connector of

Figure 4B;

Figure S shows a close-up view of a mounting post of the exemplary

connector of Figure 2;

20 Figures 6A, 6B and 6C illustrate the various stages of inserting the
mounting posts of Figure 5 through the mounting holes and securing the

connector to the PCB;



Figure 7A and 7B illustrate how the nmounting post of Figure 5 is restrained
by a restrainer to prevent the accidental disengagenent of the 5 connector
fromthe PCB. Wiile the above-identified.drawing figures set forth several
enbodi mrents of the invention, other enbodinents are al so contenpl ated, as
noted in the discussion. In all cases, this disclosure presents the

i nvention by way of representation and not limtation. It should be

under stood that nunerous other 10 nodifications and enbodi nents can be

devi sed by those ?#g +E6D iNudtPRec@hbw Binfdunth |ﬂ0ﬂ§6f¢§%ﬁ@§lﬁ&@9@ and spirit
of the principles of the invention. The figurés may n be drawn to scal e.
Li ke ref er endisengagsl frotathe BEBouthatdtht kbnnghoumay e rehioyedeand o denote |i ke
parts. -6- DETAILED DESCRI PTION Referring to Figure 1, a connector 10 is
shown to include a pair of nmounting posts 12 according to a prior art. The
connector 10 i ncl Wigerea7Acmsl TH) illustratohawdheinaingingqiast of FiguweeiSak such as
plastic or the like, The housing 14 with a 5 plurality of stiffening ribs 16
on the outsi destraiegd hea restranentg mraventthe aepidentabdisepgagsmant 9f theace 20. A
plurality,of slot§ Zg th@%Aﬁ?%end t hrough the board- nmounting face 20 and
are a remantOBPANeREhMedtdring of the connector 10. A pair of standoffs
24 are nolded integrally with the housing 14 and project beyond the

boar d- nounting fa 0 i i i i Q P 0
spacing the housiﬁghﬁgﬂ%?%%ﬁgﬁgﬁb@g?aggé%ﬁ§ﬁﬁgﬁ%§%#gﬁpﬁfgggaigﬁﬁégﬁgg%% are
mount ed wi t higf thBvRANSH NthdAeRBHIRXERD drebAYO BentehpIear s AR th i face 20.
The contacts 26 are |onger than the standoffs 24 for insertion into
appropri ate diwuesonnntdibcddEB, thiv distiestire prasentothrdatetiorn by evaycefit traces on
the PCB and/or in the holes by soldering, for exanple.

representation and not limitation. It should be understood that numerous other

10 modifications and embodiments can be devised by those skilled in the art, which
fall within the scope and spirit of the principles of the invention. The figures may
not be drawn to scale. Like reference numbers have been used throughout the

figures to denote like parts.



15 The nounting post 12 of the connector 10 in Figure 1 is of a bifurcated
configuration to define a locking leg 28 and a backing leg 30 with a post
slot 31 extending |longitudinally therebetoveen. The | ocking | eg 28 includes
an outwardly projecting hook 32 for |atching engagenent with a side of the
PCB opposite an insertion side of the PCB. An outer surface 34 of the

| ocking leg 28 is tapered 20 between a distal end 36 of the |ocking | eg 28
and the projecting hook 32 to facilitate inserting the bifurcated nounting

post 12 int o TAPFY DESERTPUNONG hole in the PCB. The outer surface of
the backing I'eg 30 may al so be tapered to facilitate insertion of the

nmounti ng post 12 into the hole. In operation of nounting posts 12, as the
nounting posts 12 Rasferrinpsierfigdre B tatirectorditris sBewaAbiineud®uaing hol es in
the PCB, each locking leg 28 is biased inwardly toward the respective

backi ng | eg afowning paskel D rojaditgnty hpoer 32 Tie ¢ormectarcil mgludeg ad®usingar s
the opposite side of the PCB, whereupon the |ocking leg .28 w]|l ap. back
out war dl y { o IAgpRlded o chslagiciconatepial u wegic of thedike CIWW@QIS‘P withgg 28

fiexi bl e. 5 A PHEATGAER SrE a1 8% ARgR ol PRRE OIS BRI g 1 0 26
may be Ca“,g'%afqlnﬁf&hﬁﬂg%ﬁé@m.@\gﬁ&x%g@ybf gatssﬁ Rt BGteRd thi I the pogRM! L1 Ng
in the | ocking eg 28 Dbelng deformed ‘or broken. 5 Referring to Figures 2

and 3, an exenq@iming faoa20cindrard @GeimhaaceOihdangeufavbutingtdfehp cesesiton Iy.ent i on
conprises an insulative housing 14, a pair of side walls 140, a pair of end

wal |'s 142, a pattofrigaridedts 28areambbibeddntegoaity withfthe dopsingddaridgpreect beyend
N N Y e A M e
nventi ol acPerBe s PRy IPRIY Huhdpe pE TsT-R LR & cdnifb283RL"

mounted within the housing 14 and extend beyond the board-mounting face 20.

The contacts 26 are longer than the standoffs 24 for insertion into appropriate

holes in the PCB for electrical connection to circuit traces on the PCB and/or in

the holes by soldering, for example.

15 The mounting post 12 of the connector 10 in Figure 1 is of a bifurcated
configuration to define a locking leg 28 and a backing leg 30 with a post slot 31
extending longitudinally therebetween. The locking leg 28 includes an outwardly
projecting hook 32 for latching engagement with a side of the PCB opposite an
insertion side of the PCB. An outer surface 34 of the locking leg 28 is tapered

20  between a distal end 36 of the locking leg 28 and the projecting hook 32 to
facilitate inserting the bifurcated mounting post 12 into an appropriate mounting
hole in the PCB. The outer surface of the backing leg 30 may also be tapered to

facilitate insertion of the mounting post 12 into the hole.

In operation of mounting posts 12, as the mounting posts 12 are inserted
25  into their respective mounting holes in the PCB, each locking leg 28 is biased
inwardly toward the respective backing leg 30 until the projecting hook 32 of the
locking leg 28 clears the opposite side of the PCB, whereupon the locking leg 28
will snap back outwardly to lock the connector 10 to the PCB. Often, the locking



housing 14, there is a mating slot 180 with a plurality of term nal
passageways 182 fornmed in inner walls of the mating slot 180 extending from
mating face 18 to the board-nmounting faces 20. A plurality of contacts 26
are assenbled within 15 the housing 14 with a portion of the contacts 26 in
the term nal passageways 182 and another portion of the contacts 26

ext endi ng beyond the board-nounting face 20 for insertion into a plurality
of contact holes 320 at an insertion face 302 of a printed circuit board

(PCB) 300 fo i | | [ : nd/ or
[ the cont acie Rl en Boi FRILaRALAR Biekfld Y0 S ARERRCIg 1cE38 iS50

provi des a mdlexitgde) At etdnioacl earlkemiereitsteadefcyathat thet looRing! legi28aday be
devices with a card edge header, secondary PCBs, etc. to be nounted on the

PCB 300. | ncanghterbexitanseus objackedyring shippingvarhandhingwesuiting fie thenlogking

Fi gure 4A, he.patjng,face 18 of the connector 100 may be a socket wth a
plurality of H%ggge‘%dqfa%‘?%ﬁrgbok% term nal passageways 182 in the
housing 14. In this case, the conmponent that will nmate with connector 100

RN R NS e R T
nmbodi t, W < Ei : t 1 b
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mating face LlRNUO Aysir G end dﬂang142,@@1?1@1&1?&3&@18,6@Boérﬁfmﬁﬁﬁﬂiﬂ@fa/@!etil) a
devi ce having a socket connector. 5 Wth reference to Figure 5, in one
enbodi nent ofcontiguqusetoeand walle h42,cat least bae mommtinggpgso200 28@ndanpfrosethea
rigid portion 210 extending fromthe housin 14 at the board-munting face

g . g
20, a flexi blo@apbpmausting2acanl o th hewsing 1 4 andiadkeaspone esmeril®d the rigid
portion 230 1o dthd hSM Hle%RPin 99257 eRSuday g9 @ first

In one embodiment of the present invention, at the mating face 18 of the

housing 14, there is a mating slot 180 with a plurality of terminal passageways
182 formed in inner walls of the mating slot 180 extending from mating face 18
to the board-mounting face 20. A plurality of contacts 26 are assembled within

15 the housing 14 with a portion of the contacts 26 in the terminal passageways 182
and another portion of the contacts 26 extending beyond the board-mounting face
20 for insertion into a plurality of contact holes 320 at an insertion face 302 of a
printed circuit board (PCB) 300 for electrical connection to circuit traces on the
PCB 300 and/or in the contact holes 320 by soldering, for example. The mating

20  slot 180 provides a mating interface for components such as, but not limited to,
devices with a card edge header, secondary PCBs, etc. to be mounted on the PCB
300.

In one embodiment of the present invention, with reference to Figure 4A,
the mating face 18 of the connector 100 may be a socket with a plurality of holes
25 leading to the terminal passageways 182 in the housing 14. In this case, the
component that will mate with connector 100 may be a device with a header with
corresponding contact terminals which will then be inserted into the holes on the

mating face 18.



bridgi ng point 231 and a second bridging point 232 form ng a general "U'
shape. 10 The nounting post 200 further conprises a first |ocking device 222
and a second | ocking device 224 extendi ng-outwards fromthe flexible
portion 220. The first | ocking device 222 fixes the distance between the
boar d- nmounting face 20 of the connector 100 and the insertion face 302 of
the PCB 300 and therefore, ensuring that there is a spacing between the
connector 100 and the PCB 300. The distance 15 between the first | ocking

device 222 and t hg, s8€eRBolRRKANY it GEnZ2th MRYrd B AR, ek dndedtep Q0DDat €
the thickness of the PCB 300 which the connector 100 is to be nounted on or

the desired spgdiewhémiengonntdier eithrepenion Kithandntabis 26RSBedding bhydnd st
surface 242 of the flexible portion 220 on a side gpposite to the 20 first

| ocki ng devi 8 mating §aqea&a@§tMom@l@lngta&eaéﬁldmmﬁaQﬁfOF weatingRithiee portion
220 to incregse the flexin c%g?n | e ?f the flexible portion 220 as it flexes
during the FfnYer 0RHRESSQ ﬁ‘g‘E}WP Hg post 200 into the nounting hole 310 in
the PCB 300. A second surface 244 of the flexible portion 220 on the side

Phe. cecorsi bri dgr S rsthienst Yo S5ES, S ERe hNBORREGNC BF Sraaf fiefflof>t and
nserti on { ofigenhAnfifs YIRS 4 HEid HOHFBHIO LN (RN WA Asaget 200

i nto the nounting PCB 3 In one e nt of the present

i nvention, witht ﬂ@‘&’fzﬁﬂﬁﬁoﬁﬂu? fite203a ﬂebtﬂ)letp@ﬁ@@t 220 200 altatdging pbﬁion
nmounting post 201 and a second nounting post 202. -9- The first nounting

post 201 and23Beoseeting thouigid pgrtpms?-l&ﬁmhﬂtsﬂﬂmble ration gdPendi havanga hirstar
connect or 10BTAEPETONLEH 860 aicrare! Pt B8poUTAY it atér%&q'pmgwﬁ Sepso1
e TS 101885 0 SRR SRS 2D S
locking device 224 extending outwards from the flexible portion 220. The first
locking device 222 fixes the distance between the board-mounting face 20 of the
connector 100 and the insertion face 302 of the PCB 300 and therefore, ensuring
that there is a spacing between the connector 100 and the PCB 300. The distance
15  between the first locking device 222 and the second locking device 224 may be
modified to accommodate the thickness of the PCB 300 which the connector 100

is to be mounted on or the desired spacing between the connector 100 and the

PCB 300.

A first surface 242 of the flexible portion 220 on a side opposite to the
20  first locking device 222 is tapered from a distal end 240 of the flexible portion
220 to increase the flexing angle of the flexible portion 220 as it flexes during the
insertion of the mounting post 200 into the mounting hole 310 in the PCB 300. A
second surface 244 of the flexible portion 220 on the side of the second locking
device 224 between the second locking device 224 and the second bridging point
25 232 is tapered to reduce the amount of insertion force to be exerted during the

insertion of the mounting post 200 into the mounting hole 310 in the PCB 300.

In one embodiment of the present invention, with reference to Figure 3,

the connector 100 has a first mounting post 201 and a second mounting post 202.



the present invention, the first nounting post 201 and the second nounti ng
post 202 are configured differently and therefore, the connector 100 nay be
nmounted on the PCB 300 in only one orientati on because the first mounting
post 201 nmay only be inserted into a first nounting hole 311 in the PCB 300
and the second 10 202 may only be inserted into a second nounting hole 312
in the PCB 300. Referring to Figures 6A, 6B and 6C, before inserting the
connector 100 into the PCB 300, the nmounting posts 200 are first aligned to
the mounti ng ThelfRst m3&RtiAR pohe2 (TR SR seban@ﬂﬁnmﬁhgqjdmoz afayt e present

I nvention, the nounting Pposts 200 are tapered at the two bridgi ng points
231, 232 and centigareddn ta sm&uhah@ash%tbso thgi there or o oesti2&0om es tlse onemntdgon e
nmounting hole 310 prior to application of an jnsertion force. The depth in

whi ch t he nodftchhermeoioy lé)ﬂrméy bameouried opbla PCR3 0 piace boih BIOYBHBE i ned
b mber of fagt t the bri t
P 558 R TR S BT B A

respect to t d f i ng
devi ce 222 EE%@ E% ﬁ'ﬁ:upﬁ ove r1 3?2?)3 tgrggd gggnli%@ﬁ%aﬁg?ﬁ%énﬁ%ntl ng
posts 200 cam&ﬁe@eﬁthﬁv@miﬁiﬁ%@ﬁrsl%mrm §ds2R0¢ apathé k&vndnmbhstiMEBost300 at
the insertion face 302 of the PCB 300 before insertion. As the connector 100
i s pushed i nR02tahechdBgea diffemndyrandttherefode] thetcomnedtor 1P0anayhe Drounted
flexible portion 220 of each nmounting post 200 near. the distal 25 end 240

i s biased i nwirthe YGEHIY in oply @@s%@lt?{;@l beepuggthe fingt mexnting pest 201 gpay

and vl | 1a3ns0F ireiey Tl PEL R OToe REaT B BB AD SR or 'S0
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device 2 oug t he an engagenment side 304 of
the PCB 300, -10- whereupon the flexible portion 220 of the nounting post

200 near the di st @lef@Rthg to Figures 6A, 6B and 6C, before inserting the connector 100

into the PCB 300, the mounting posts 200 are first aligned to the mounting holes
310 on the PCB 300. In one embodiment of the present invention, the mounting
posts 200 are tapered at the two bridging points 231, 232 and so, a part of the

15  bridging portion 230 rests inside the mounting hole 310 prior to application of an
insertion force. The depth in which the mounting post 200 sinks into the
mounting hole 310 is determined by a number of factors including, the angle at
which the bridging portions 231, 232 are tapered, the dimension of the bridging
portion 230 with respect to the mounting hole 310 and the location of the second

20 locking device 224. Preferably, the above factors are chosen such that the
mounting posts 200 can hold the connector 100 in a stable position on the PCB

300 at the insertion face 302 of the PCB 300 before insertion.

As the connector 100 is pushed into the PCB 300 in a direction illustrated
by arrow D, the flexible portion 220 of each mounting post 200 near the distal
25 end 240 is biased inwardly toward the respective end wall 142 until the first
surface 242 of the flexible portion 220 nears or comes in contact with the end
wall 142. A further application of insertion force on the connector 100 in the
direction illustrated by arrow D will cause the second locking device 224 to be

cleared through the PCB 300 to an engagement side 304 of the PCB 300,



240 wi Il snap back outwardly to | ock the connector 100 to the PCB 300. The
flexible portion 220 is made nore resilient than the rigid portion 210 to
m nim se the amount of insertion force neegled to be placed on the connector
5 100 to cause the second | ocking device 224 to nove fromthe insertion face
302 to the engagenent face 304 of the PCB 300. The difference in flexibility
between the rigid portion 210 and the flexible portion 220 may be achi eved
in a nunber of ways including, but not limted to, the use of different

material for yeelpdh th@ﬂéﬁfﬁlﬂ@?&ﬂéﬁ 90 FRAE ASuHiihp %g@f‘!b@ﬁé’drrtﬁe ‘aiisfftﬁlﬁ]ng”t

physi cal dinensions for the 10 two portions. In ©One enbodi ment o

present i nvelddoill snhprback outwvaely talovkrthd 84nmsasr 10Micete PGBBM. ng post
200. The restrainer 184 may include, but is not Iimted to, a bracket
extending froma first edge 144 of the end wall 142 to a second edge 146 of
the end wal | 142. Thedlexeblerpurtien 228ys evade miorztresidiant thanghe rigich poftianh2l hvay 15
around the flexible portion 220, for, exanple by not extending conpletely
from the fitemisugise {amguphel inserion oneseneesigd t‘éﬁ’ewa%‘élrﬁﬂ&@i GOENEGleT

[ , f  whigh h d I 2
sect ons, se2yghsail S BETDIAGR gAY RPTh AT the - B01 RS2,
tend I Yot : : : J '
ox1end, <o) 8 SO BBy B0 P 400 O OB RRERAC PERAAE ochee

restrainer othsHgil setioh@0airdihelldxiblegoadide 220 mdy B¢ Atlsievédi 4 hiigbenopd of
the flexible portion 220 being caught on extraneous objects during shipping

or handl i ng mexyslin¢lndirign buhrof limitedte, thonse oh dff@ehematerial débothedsoor br oken.

Referring to Figure 6D, to djsengage e connector 10Q fromthe P 00, 25
a side force PRIt HINEMBPUtABITENG Ylggéﬁfgﬁqeeapébﬂ?ﬂéﬁme@waﬁggrp tions
220 of ?ﬁthtnﬁunt i-nl?s posts 200 at the part near the second | ocking devices
224. As e ¥ (%Jﬁtc'jo ocki ng devices 224 nove away fromthe edges of the
nount i ng hol es

In one embodiment of the present invention, there is a restrainer 184 near

to each mounting post 200. The restrainer 184 may include, but is not limited to,
a bracket extending from a first edge 144 of the end wall 142 to a second edge
146 of the end wall 142. The restrainer may extend at least a portion of the way

15 around the flexible portion 220, for example by not extending completely from
the first edge 144 to the second edge 146, or by comprising two sections, each of
which extend part way from an edge of the end wall 142 towards the middle of
the end wall 142, Alternatively, the restrainer may extend completely from the
first edge 144 to the second edge 146, forming an enclosure around at least a

20  portion of flexible portion 220. A restrainer of such configuration will be able to
minimise the likelihood of the flexible portion 220 being caught on extraneous
objects during shipping or handling resulting in the flexible portion 220 being

deformed or broken.

Referring to Figure 6D, to disengage the connector 100 from the PCB 300,
25  aside force illustrated by the arrow S is applied to the flexible portions 220 of
both mounting posts 200 at the part near the second locking devices 224. As the
second locking devices 224 move away from the edges of the mounting holes

310 on the side of the engagement face 304, the flexible portions 220 near the



310 on the side of the engagenment face 304, the flexible portions 220 near
the -11- distal ends 240 are biased inwardly toward the end walls 142 of the
connector 100, thus allow ng the connector-100 to be pulled out of the PCB
300 by providing an upward force illustrated by the arrow U Referring to
Figures 7A and 7B, it is possible that an upward force 5 illustrated by the
arrow U may accidentally be provided to the connector 100 w thout the side
force illustrated by the arrow S. In such an event, the flexible portions

220 near thedgiAtedlds 2a0%re Hsill lihwRRIIPIASHM tAY ha 12 of RBohiectePd
wal | s 142 of the connector 100. Having a restrainer 184 around the nounting

post 200 wi | 100ythueatlowime tessamectir 168930 thei pulice>can o€ theoRCB306 bexi bl e
portion 220 10 by restricting the anount which the flexible portion 220 near
the distal eftovding anaypwardelogomitiustratedtthetheragronalll. 142 of the connector
100. The foregoing description of the preferred enbodi nent of the invention

has been presented for, purpgses of illustration and description. It is not
intended to be eRsigrsingfe fgutes 14 and 7Bnd i5 possibicdhat an vpwart Kuree for s
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i nvention an@oitichs@24cidae ahe diBRllichids 290 willthichiabdd s@wenadbhaapiifeh $hékid | ed
inthe art to utilise the invention in various 20 enbodi nents and with

vari ous nodi watlatliddrof the canrectar 160 Havinpe rpsirainenu] 84 ansiad thomampingt ed
thereof. It is i ntenqﬁd that the scope of the invention bﬁ dgl‘éaned, by the
cl ai ns appen@est HW wilb prejpsahunngesssry sbess being exerdedhen thy flexiblepertion badt h

to which,} he%yaréﬁrilcﬁgga the aRBdne T ARG SHE %%‘rtiénl 330 near the distal end 240

can move away from the end wall 142 of the connector 100.

The foregoing description of the preferred embodiment of the invention
has been presented for purposes of illustration and description. It is not intended
to be exhaustive or to limit the invention to the precise forms disclosed, since

15 many modifications or variations thercof are possible in light of the above
teaching. All such modifications and variations are within the scope of the
invention. The embodiments described herein were chosen and described in order
to best explain the principles of the invention and its practical application,
thereby to enable others skilled in the art to utilise the invention in various

20 embodiments and with various modifications as are suited to the particular use
contemplated thereof. It is intended that the scope of the invention be defined by
the claims appended hereto, when interpreted in accordance with the full breadth

to which they are legally and equitably suited.



CLAIMS 1. An electrical connector conprising: a housing having at |east one
end wall and a board-nounting face contiguous to the end wall of the

housi ng; 5 at |east one nounting post extermwing fromthe board-nounting face
of the housing; and at |east one restrainer extending fromthe end wall of
t he housing proximate the nounting post. 2. The electrical connector as
claimed in claiml wherein the nmounting 10 post further conprises one rigid
portion extending fromthe board- nounting face of the housing, one flexible
portion parallel to the rigid portion and one bridging portion connecting
the rigid portj * the flexible portion wherein the rigid portion
connects to th ng portion at a first bridging point and the flexible
portion connects to the 15 bridging portion at a second bridging point. 3.

The el ectri cal conn?&ltéqéc falt ?Or%ﬁ{rlﬁ ri?é:he rigid portion, bridging

portion, and f exi bl e portion torma gerte U shape with the bridging
portion formng the base of the U shape and being furthest fromthe

boar d- mount i ng Surfa%us%g lﬁm r%@t Rh&Urel &l waIP ARG iar@mGliingBdcé n any one
of claims 1 to 3 wherein unting post further conprises a first

| ocki ng devi cecamlgu.amsetomhmlendlwalkhasfghdémhsiaggaxt ending fromthe flexible
portion. 5. The electrical connector as clainmed in claim4 wherein the
flexible portion has a first side on which the first and second | ocki ng
devi ces 255are | ocatledst @e mpposing postexxterdlisg dom drobeardimoantinn thcewter ei n

the first - 13 .
the housing; and

at least one restrainer extending from the end wall of the housing

proximate the mounting post.

2. The electrical connector as claimed in claim 1 wherein the mounting
10 post further comprises one rigid portion extending {from the board-
mounting face of the housing, one flexible portion parallel to the rigid
portion and one bridging portion connecting the rigid portion to the
flexible portion wherein the rigid portion connects to the bridging
portion at a first bridging point and the flexible portion connects to the

15 bridging portion at a second bridging point.

3. The electrical connector of claim 2 wherein the rigid portion, bridging
portion, and flexible portion form a general U shape with the bridging
portion forming the base of the U shape and being furthest from the

board-mounting surface.

20 4. The electrical connector as claimed in any one of claims 1 to 3 wherein
the mounting post further comprises a first locking device and a second

locking device extending from the flexible portion.

5. The electrical connector as claimed in claim 4 wherein the flexible
portion has a first side on which the first and second locking devices

25 are located, an opposite second side, and a distal end; wherein the first



| ocki ng device is between the distal end and the second | ocking device and
the second | ocking device is between the first | ocking device and the
second bridgi ng point; and wherein an areal®f the second side opposite the
first locking device is tapered to the distal end of the 5 flexible portion
and an area of the first side of the flexible portion is tapered fromthe
second | ocking device to the second bridging point. 6. The electrical
connector as clainmed in any one of clains | to 5 wherein the restrainer
further conprises a bracket extending froma first edge of the end wall to

a second edge of theg, Wedike islBetfvech e BlsBAtchd @Rl tﬁ@@é’&ﬁ{dolrocﬁfngcde@ilée 6
wherein the restrainer extends at |east a portion of the way around the

first |ocking devi can@thet feohtdu¢iihg depinetis betwden thibéirsl leckimigakdviceoamict or
of claim®6 wherein the restrainer forns an enclosure around the first
| ocki ng devi ce of tﬂ@fchgndblr@igptgpmh angsvhereina peserofi tha seedihdde or

f dtob t ed t d h i
havi ng at I east - one OBRGH R THRUORk Bgfeyicioiaep gt fadss TRMIEPE Ss e o the”
end wal | .Of the hou Qﬁjle PR&%&W@( afda AL ‘ﬁ%tssl%géﬁfﬂélf?&ﬂe né}irﬂoﬁi

housi ng w t one po 1 on e contacts Iint ousing a anot

portion of the cont %ﬁeﬁe@ﬁbﬁﬂﬂie%co@@ywk%dgB@v@@@dﬁhefﬁé@ﬂhd’ﬂ’ﬁidfg Hoift. Ieast
one nmounti ng post extending fromthe board-nounting face of the housing;

and at | east one restrainer extending fromthe end wall of the housing 25
proxi mat e the gount iThg ebeastical-chhnector as claimed in any one of claims 1 to 5 wherein

the restrainer further comprises a bracket extending from a first edge of

the end wall to a second edge of the end wall.

10 7. The electrical connector of claim 6 wherein the restrainer extends at
least a portion of the way around the first locking device of the flexible

portion.

8. The electrical connector of claim 6 wherein the restrainer forms an

enclosure around the first locking device of the flexible portion.

15 9. An electrical connector configured to be mounted on a printed circuit

board comprising:

a housing having at Ieast one end wall and a board-mounting face

contiguous to the end wall of the housing;

a plurality of contacts assembled within the housing with one portion of
20  the contacts in the housing and another portion of the contacts extending

beyond the board-mounting face;

at least one mounting post extending from the board-mounting face of

the housing; and

at least one restrainer extending from the end wall of the housing

25  proximate the mounting post.



10. The el ectrical connector as claimed in claim9 wherein the housing
further conprises a mating face and a mating slot with a plurality of

term nal passageways extending fromthe mat4ng face to the board- nounting
face. 5 11. The electrical connector as clainmed in claim9 wherein the
housing further conprises a mating face and a plurality of holes on the
mating face leading to a plurality of term nal passageways extending from
the mating face to the board-nounting face. 12. The el ectrical connector as
claimed in claim9 wherein the housing 10 further conprises a mating face

and a portion @} thgheQMALEA @HheSr a9 iR eI %eféiﬁ%he ﬁéusif[gﬁ e

el ectrical connector as clained in any one of clains 9 to 1 wher €

mount i ng post furt héurtkeanomsisesanaating fabepmidtd matingxlandithg fluaibity be
board-nmounting face of the housing, one flexible 15 portion parallel to the
rigid portion and ofsmBnaldRfisArEgyetysiextensing &om e matisg facg 1@ theboruh to the
flexible portion wherein.t rigid portion connects to the bridging portion
at a first bridgi ng™HMWNEJAECt he flexible portion connects to the bridging
portion at a second bridging point. 14. The electrical connector of claim13

general U shapd w ¢ A Ei0gr PR ehon Y cBRmpY S ek 0B s RGN shape
and being furthest FhdRQfpheainTRhe oot pReRin SEhdbeortiRohalingl

connector as clainmed in any one of clains 9 to ereli n the nount
further conprises afiderlehdingakianguckdity of tandnaldmssageenndstarnkng froetiece
15

extending fromthe flexible portion. - )
mating face to the board-mounting face.
12.  The electrical connector as claimed in claim 9 wherein the housing

10 further comprises a mating face and a portion of the contacts extend

beyond the mating face.

13.  The electrical connector as claimed in any one of claims 9 to 12
wherein the mounting post further comprises one rigid portion
extending from the board-mounting face of the housing, one flexible

15 portion parallel to the rigid portion and one bridging portion connecting
the rigid portion to the flexible portion wherein the rigid portion
connects to the bridging portion at a first bridging point and the flexible

portion connects to the bridging portion at a second bridging point.

14.  The electrical connector of claim 13 wherein the rigid portion, bridging
20 portion, and flexible portion form a general U shape with the bridging
portion forming the base of the U shape and being furthest from the

board-mounting surface.

15.  The electrical connector as claimed in any one of claims 9 to 14
wherein the mounting post further comprises a first locking device and

25 a second locking device extending from the flexible portion.



16. The el ectrical connector as clainmed in claim15 wherein the flexible
portion has a first side on which the first and second | ocking devices are
| ocat ed, an opposite second side, and a dissal end; wherein the first

| ocki ng device is between the distal end and the second | ocking device 5 and
t he second | ocking device is between the first |ocking device and the
second bridging point; and wherein an area of the second side opposite the
first locking device is tapered to the distal end of the flexible portion
and an area of the first side of the flexible portion is tapered fromthe

second | ocki nggevi eteq’eétﬂgals&?lﬂggtg? G gﬁ'ugg? @?%%ﬁmﬁwh@reiﬂ- e BLepid 1 cal

connector as clained iIn any one o al ns rein the restrainer

further conprises apbrtankieds £fitarito\en Whivh teffirsbind set@addbekihg deRitewal | to
a second edge of the end wall. 18. The el ectrical connector of claim17

wherei n the restrai asrlogatednas oppositeesesond siser anda distak érel; welyeramathadirsthe
connect or of ol ai m LEKiBGAEYife Thacasnias Haralratarddhe SerAbORKBEARYS  he
first |ocki 9 devi C&nd t[het Qeecolilld%(i:lpllng d%%rcteiig Between the first locking device and

the second bridging point; and wherein an area of the second side

opposite the first locking device is tapered to the distal end of the

flexible portion and an area of the first side of the flexible portion is

tapered from the second locking device to the second bridging point.

10 17.  The electrical connector as claimed in any one of claims 9 to 16
wherein the restrainer further comprises a bracket extending from a first

edge of the end wall to a second edge of the end wall.

18. The electrical connector of claim 17 wherein the restrainer extends at
least a portion of the way around the first locking device of the flexible

15 portion.

19.  The electrical connector of claim 17 wherein the restrainer forms an

enclosure around the first locking device of the flexible portion.



