1 "ELECTRI CAL CONNECTOR' FIELD OF THE I NVENTI ON The present invention
relates to an electrical connector. Myre particularly but not exclusively
it relates to an electrical connector adapted for receiving a daughter card
or the 5 like. BACKGROUND OF THE | NVENTI ON El ectrical connectors for
daughter cards are used in various electronic devices including routers,

swi tches, servers, and netwgikiAgreENT RIBRINEETGKE 1 illustrates a typical
el ectrical connector with an i1nserted daughter card. The el ectrical
connector in Fi 1(gure 1 has 10 an el ongated housing with a slot for receiving
a daught EIEERQF HHE INYEMNIEONard is held in place via two |atches at the
two ends of the housing. There are projections on the latches for engaging
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ar e openedlisoeltiisehgagean dheript ojmpettbonBped féhecdidatichésghteotar bethaot ches on
the daughter card as shown in Figure 2. In 15 this opened position, the
over at | 1Efngi tudi nal length of the connector increases relative to the

cl osed position, i. e. length Y 201 is greater than length X 101. This in
turn i ncpaTWGROMANDGSFatieEaneeENagqoNed by the connector. Wth the shift to
smal | er el ectronic devices reducing the space required is desirable. As
illustrated in Figure 3 the longitudinal length Z 301 of the connector of
the present i FreHicrlsanpestarnfrdarghiesacds geersedhia verogsedesgosictdedisesl ongi t udi nal
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place via two latches at the two ends of the housing. There ate projections on the latches for
engaging with corresponding notches on the daughter card to secure or retain the daughter
card. To remove the daughter card from the connector, the latches are opened to disengage
the projections on the latches from the notches on the daughter card as shown in Figure 2. In
15  this opened position, the overall longitudinal length of the connector increases relative o the
closed posttion, 1. e. length Y 201 is greater than length X 101, This in turn increases the
estate atea requited by the connector. With the shift to smaller electronic devices reducing the
space required 1s desirable. As illustrated in Figure 3 the longitudinal length Z 301 of the
connector of the present invention is shorter than even the closed position longitudinal length

20 X 101 of the pdor art connectors.
SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide an electrical connector
that overcomes or at least ameliorates some of the abovementioned disadvantages or which at

least provides the public or industry with a useful choice.

25 Other objects of the invention may become apparent from the following description

which is given by way of example only.



25 O her objects of the invention may becone apparent fromthe foll ow ng
description which is given by way of exanple only. 2 According to the
invention there is provided an el ectripcal connector -for receiving a daughter
card having a plurality of conductive surfaces, said electrical connector
conprising: an elongated housing having a slot for receiving, said daughter
card, said slot having electrical termnals for engaging said plurality of

conductive suktaars t6heSardhidatghd €hraaled aaRRcBicilebn@icai b €adidiNg gONnect i ng
sai d daughter card to said connector; an armextending fromat |east one end
of sai di®tebHGatEdanBE s PRIt EORIPETE Ruficeoad Flocttien ferrcaier EPMBETRE: ar ns,

said |l atch pivotal about an axis substantially parallel to a |ongitudinal

axis of sai d,HoMsiRH hiRing hhﬁﬁgbslspfg@&@bibiﬁlﬁpﬁmg@?t@r abed, $hid Qfa%h&ah%n

at
whi ch said daughtér card i's retained wth sai d ongat'ed sl ot arfd a second
posi t i orlegticalidrginals1fOr sragingl said)plueditycfrcdndwtivnseitesainsed dangloesdand e
Ionggtughp |U9ﬁ53 of %gid.ﬁgqgﬁgtor i.S not ingyeased when said latch is in
sai d° setYrit BEAT BRI TREMT SPUERTHFUAR MUY SO HSE°R has a retaining finger at a
first end, said retaining finger engageable in a correspondi ng notch of

sai d daught etn @ extbddis@fromfak leSd: opOShd H0AId cldnglie hbadied) apd ef erably furt her
has an ejection |lever at the opposite end of said latch to said retaining

finger, said ejection |ever usable to m aid latch fromsaid fjrst
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limting surfaces being substantiall'y perpendi cular to each“other, 20 said
first pwhigh shidmerghte i sgandd within pgd tlheganolsdatand aeécondipdsition ehwvhitlen

pivoted to,said first positign and said second pivot limting surface
Iin?@inﬁ”?ﬁ@%%gﬁéﬁgﬁPH%FﬁggFg’Iatch when pivoted to said second position.

wherein the longitudinal axis of said connector is not increased when said latch 1s in

said second position.

The latch preferably has a has a retaining finger at a first end, said retaining finger

engageable in a corresponding notch of said daughter card in said first position.

15 The latch preferably further has an ¢jection lever at the opposite end of said latch to
said retaining finger, said ¢jection levet usable to move said latch from said first position to

said second position.

The arm preferably further has a latch pivot limiter having first and second pivot
limiting surfaces, said pivot limiting surfaces being substantially perpendicular to each other,
20 said first pivot limiting surface limiting the movement of said latch when pivoted to said first
position and said second pivot limiting sutface limiting the movement of said latch when

pivoted to said second position.

The latch preferably further has an ejection member adapted to push said daughter

card from said slot when said latch is moved from said first to said second position.

25 A detent is preferably included on at least one side of said latch to retain the latch in

said first position.

A protuberance is preferably provided on each side of each said latch, said

protuberance is engageable with holes on each said arm to form the pivot axis.



The |l atch preferably further has an ejection nenber adapted to push said
daughter card fromsaid slot when said latch is noved fromsaid first to
said second position. 25 A detent is pyeferably included on at |east one
side of said latch to retain the latch in said first position. A
protuberance is preferably provided on each side of each said |atch, said
prot uberance i s engageable with holes on each said armto formthe pivot

axis. 3 EaclERRdn®bf 8 dof)0RARN SR SIS hR 6T Shall Mo DES having a
| at ch pivotally gonnecteﬁ%&The dgughte% cgfé Is a %ref%r Bﬁ%m% menory

nodul e. “@ppestedaspect s of the invention may become apparent fromthe
follow ng description 5 which is given by way of exanple only and with
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The inventio scri exanple only and with
reference to the drawings in which: Figure 1 is a front view of a connector
in a closed poditispertwwithe avemimghtierbecamd appbent fiver the dolhswng disagpton t he
prior. art.;. Figure 2.105s A fropt &%g of a.connector in an opened position
accordi Nyt ERET BF F8F of Grmp elﬂ“é’ vath eference ghihe grepRInTiag EBHHESt or with a
daughter card inserted; Figure 4 is a perspective view of the connector in

an ej ectBRIEF DESCRVATION GF tMBDRAWINGEard; Figure 5 is an expl oded and
cl ose up view of the connector in Figure 4, Figure 6 is cross sectional

view of the connector in a |ocked position; Figure 7 is a cross sectional
view of the downwtepsen Pl maw ks deserihsddiviagf expmple only and with reference to the

drawings in which:

Figure 1is a front view of a connector in a closed position with a daughter card

10 imnserted according to the prior att;

Figure 2 is a front view of a connector in an opened position according to the prior

art;
Figure 3 is a front view of a connector with 2 daughter card inserted;

Figure 4 is a perspective view of the connector in an eject position without a daughter

15 card;
Figute 5 is an exploded and close up view of the connector in Figute 4;
Figute 6 is cross sectional view of the connector in a locked position;
Figure 7 is a cross sectional view of the connector in an eject position; and
Figure 8 is a perspective view of the connector showing a detent.

20 DETAILED DESCRIPTION OF THE DISCLOSED EMBODIMENTS

The term “comprising” as used in this specification and claims means “consisting at
least in part of”. When interpreting statements in this specification and claims which include
that term, the features, prefaced by that term in each statement, all need to be present but
other features can also be present. Related terms such as “comprise” and “comprised” ate to

25 be interpreted in the same manner.



Figure 8 is a perspective view of the connector showi ng a detent. 20

DETAI LED DESCRI PTI ON OF THE DI SCLOSED EMBODI MENTS The term "conpri sing" as
used in this specification and clai ns ymeans "consisting at |east in part
of". When interpreting statenments in this specification and clains which
include that term the features, prefaced by that termin each statenent,
all need to be present but other features can also be present. Related

terms such agiueOMMieRes tﬁ@gontqua;p{)f emPlafy &%oc&ﬁeﬁ%f%ﬂgﬁ@&ﬁgﬁeﬂﬂ n the
same nanner. Figure 3 illustrates the tTront view of an exenplary

ermbodi nmelsetrigfl copreeciondns ¢ demghmn C@ﬂé@@%ﬁt%lwéemﬂ@mo@neqorﬂa@fhe perght er card 2
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nounting a card ara i h board, Fi gure 3
may t hemigoe: ZSﬁﬁjﬂtha:ﬁ btehaem:;@phe/ﬂop\m@fofttheuﬁmefteﬁttn‘he cdbircwenmector 1 is 5

advapt ageous when connecti ng ughter card 2 parall or per icular to
a marn BOEHEEeoUT e gergcfing Eb%ﬁg?‘iﬁaf% ?PP@H%PHP%PS@%C rtf)ﬁénﬂebﬁ?ffégtor does

not change when the latches 3, 4 are noved froma first closed or retained

position to gnsecandi-AR@MOl Ien%mrﬁﬁlrﬁ'tﬂg%rﬂgébfigges nU?@haJngE leﬂgét}é 4 pivot
on an axi s substantiall'y paral to the |ongitudinal axiS of the

connect datcheThet MBMQVﬁf@&O@fa fidyeclosgt oh etainiid| josivien des egcobédpémomore 10 det ai |

bel ow. h refere the el ectr, &onn | has an
el ongat €4 7 isU 4 & hgﬁglﬁﬁ& 5 44?% N T i bsgarnr?% Yepﬂglcext%ndl ng from

opposi t @or%l’tﬁiﬁn;ﬂfaxﬁ bEthI‘dQUﬁﬂld%gar5 Thala@runagscblﬂe& lat3hes4villbe désetibaliahote and
pivotally connected to the arns 6, 7. The latches 3, 4 pivot about an axis
par aP| eldepi belpw: | ongi tudi nal axis A-A 401 of the housing 5. Aslot 8 is

di sposed within the 15 housing 5 to allow a daughter card 2 to be inserted.

A plurality efipl.gelc Q@-Flgﬁfénﬁf' At FecBicdl Snnd@GAtEd oh @loﬁn@ﬁe&in%latgdt 0
electrically connect with~an inserted daughter card 2. “Figure 5 shows a

cl ose upoasg 2xpheged of imw @ 7 leatending framdorgrositetndT hthe doohing5.h ke latches
3, 4 are releasably and pivotally connected to the arms 6, 7. The latches 3, 4 pivot about an
axis parallel to the longitudinal axis A-A 401 of the housing 5. A slot 8 is disposed within the
15 housing 5 to allow a daughter card 2 to be inserted. A plurality of electrical contacts 9 ate

located in the slot 8 to electrically connect with an inserted daughter card 2.

Figure 5 shows a close up and exploded view a latch 3 and arm 6. The latch 3 has
protubetances 10 on either side of the latch 3 (only shown on one side in Figure 5). These
protubetances 10 snap fit into cotresponding holes 11 in the arm 6. To enable assembly slots

20 402 guide the protuberances 10 into the holes 11. The protuberances 10 and the holes 11

form the axis from which the latch 3 pivots.

Alternatively the pivot axis may be formed by a rod connecting the two holes 11. The
rod may be moulded when the connector 1 is manufactured. A complementary channel in the

latch 3 may be snapped onto the horizontal bar allowing the latch to pivot.

25 The tatch 3 has a retaining finger 12 projecting from the main body 404 of the latch 3
and an ejection lever 14 extending from the main body 404 of the latch in the opposite
direction. An ejection member 13 extends from the body between the tetaining finger 12 and

the ejection lever 14.

Figure 6 shows the latch 3 in the first retaining position. The retaining finger 12 is

30 engaged with a corresponding notch 15 on the daughter card 2. This assists in retaining the



pr ot uberances 10 on either side of the latch 3 (only shown on one side in
Figure 5). These protuberances 10 snap fit into corresponding holes 11 in
the arm6. To enable assenbly slots 2@ 402 guide the protuberances 10 into
the holes 11. The protuberances 10 and the holes 11 formthe axis from
which the latch 3 pivots. Alternatively the pivot axis my be fornmed by a
rod connecting the two holes 11. The rod may be nmoul ded when the connector

| i's maaufRcs usad in fhCOY STROLANCEARNRAL: 1.N 8 polslﬁEﬁ huh@b@%&n @@ge%apped
onto the horizontal bar allowing the latch to pivot. 5 The latch 3 has a

r et ai ni REthkidagrhterkardyt b jsisena mgtht eispianeemeird Sbody 404 of the latch 3 and an
ejection lever 14 extending fromthe nmain body 404 of the latch in the
opposite dir - ]pgﬁp bet ween t he
retaining fi ﬁ&gg{ch%m ﬁgjtgjlﬁgtf&esjﬁ?gﬂétl onS% %@rﬁé%?&gglﬁggm 1%)5 he latch 3
in the fmctvsmemteifalnmlnmg 3pﬁ)shetrmmfdIﬂitbumresttﬁm&drpgmﬁmgefpe&ﬁrel@f tedpiesxgaged with
a corre tch 15 n t ught er rd 2. This a Sfs in retaining
the 5 ffﬁa%ﬁfrbé?q"f&i% fnd 151106 8 b pencrd pepeRdinkeap MBSt or 1 In this
position, the botton1edge 16 of the daughter card 2 is sitting on the
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surfaces that limt the pivotin novenent of the latch in the retained
and unr &wstarm Cwédhf})@éqctl@l@)E@? e%%c\fﬁem@wmdﬁgmhé ImOVlQIUSththFWCIlam leketpi vot
limtin e neral, penpsndicular to each other. To
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t owar ds cadsbetha kot don sRerhbe 1dits @edh tha bbb fbdgeWth'ftheﬂﬁngﬁB €arll Q, drécgidg €he7, UpPON
pushing th ejectlon | ever 14, the retaining finger g%sengages fromthe

not ¢H 15aughfereyd iz thg it 8- ﬁﬂﬁhﬁHV@Wgﬁﬁﬁﬂ€§H§€§liﬁ%UEFé itgeeRtber 13 to
push th%uJPQEBPEHeQﬂ%‘ 1%§t19£1térh$agﬁﬂ el 1&er €h.€CLI NG the 10 daughter
card 2 fromthe slot 8 Further piv d the latch 3 is restricted by the

second surface of the |atch pivot Ilnlter 17a abutting the ejection |ever
14. To lock or retain the daughter card 2 in the slot 8, the top portion 18 of the retaining

finger 12 may be pushed towards the daughter card 2 in the direction Q 701. The first surface
17b of the latch pivot limiter prevents over pivoting the latch 3 by abutting the ¢jection
15 member 13.

With reference to Figure 8, a detent 19 may be provided on a side of the latch 3 to

offet frictional restriction between the latch 3 and arm 6 when the latch is in a first position.

‘The connector 1 may be made of 2 moulded resilient plastic; the latches 3, 4 are

moulded separately and the connector is assembled.

20 It is to be understood that the scope of the invention is not limited to the described
embodiments and therefore that numerous variations and modifications may be made to these

embodiments without departing from the scope of the invention as set out in the claims.



To lock or retain the daughter card 2 in the slot 8 the top portion 18 of
the retaining finger 12 may be pushed towards the daughter card 2 in the
direction Q 701. The first surface X7b of the latch pivot limter prevents
over pivoting the latch 3 by abutting the ejection 15 nenber 13. Wth
reference to Figure 8, a detent 19 may be provided on a side of the latch 3
to ofWedtif claghé®dR@al restriction between the latch 3 and arm 6 when t he
latch is in a first position. The connector 1 may be made of a noul ded
resilient plastic; the latches 3, 4 are noul ded separ atel¥ and t he connect or
i s asdenbl ew clogictcongeqter lgpragriviae ¢ Caudterisand emes s ebpelitp! edvduétivgent i on i s
not Iis{g_ifgcggSgig)eﬁegﬁcggé&;eicgggmﬁg%i ments and therefore that numerous
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variations and nodifications made to these enbodi nents w t hout

departing fromthe scope of the invention as set out in the clains. 6 What
i s cl ai ned 2hstongatedimowingdving aklot mneeivorg, faok davgloers wirdgaid skhabgidger card

havi ng, a_pl,ural.i of conductiye, surfaces, saiLd electrical conpector
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card, foailgushbl chhaviuag sfid dh@ekdricedlto b4 BbRLGyf or engaging said plurality of

conductive surfaces on said daughter card and for electrically connecting

sai d daughter card to said connector; an armextending fromat |east one end
of said el 8hgHR EepbysirpR;at eat oge pad efsajs dengater rovdrgiéed ed to said arm said
| at ch pivotal about an axis substantially parallel to a |ongitudinal axis

of said housfitag%iygéﬁpcdnag&gu {LALAR! & DSENBER Rl dut 3had péibfséagaaé@t 10 which

sai d daughter c i's retained wwthin said elongated slot an second
posi t ipenlldtto ahingludisaAnds dbughb@sing s litsh unatelst rtained 2 fsktgoeiion the
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said daughter card is unrestrained,

wherein the longitudinal axis of said connector is not increased when said latch is in said

second position.

2. An electrical connector for receiving a daughter card as claimed in claim 1 wherein, said
15 latch has a has a retaining finger at a first end, said retaining finger engageable in a

corresponding notch of said daughter card in said first position.

3. An electrical connector for receiving a daughter card as claimed in claim 2 wherein, said
latch further has an ejection lever at the opposite end of said latch to said retaining finger, said

ejection lever usable to move said latch from said fitst position to said second position.

20 4. An electrical connector for receiving a daughter card as claitned in claim 3 wherein, said
atm has a latch pivot limiter having first and second pivot limiting surfaces, said pivot limiting
surfaces being substantially perpendicular to each other, said first pivot limiting surface limiting
the movement of said latch when pivoted to said first position and said second pivot limiting

sutface limiting the movement of said latch when pivoted to said second position.

25 5. An electtical connector for receiving a daughter card as claimed in claim 4 wherein, said
latch further has an ejection member adapted to push said daughter card from said slot when said

latch is moved from said first to said second position.



2, An el ectrical

| wherein, said 15 latch has a has a retaining finger at a first end,
ning finger engageable in a correspondi ng notch of said daughter card
in said first position. 3. An electrical connector for receiving a daughter
as clainmed in claim2 wherein, said latch further has an ejection

| ever 6at t he chpposlidenens fof resdvidg b diwgphrek 0ardas daitheddan ahing3 fhager, saidai d
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and second pivot limting surfaces, said pivot limting surfaces

substantially perpendicular to each other, said first pivot limting
surfade | i Atcesticaiaranspsrdpeisecinng 8 drughteacen aovilaimediiv slpise 6 thessiial i r st

:pgﬂulﬂe c® ﬂiPQO‘ﬁg&P(queaQB viak 81— L ltaﬁcg,gegg%é{;llglgﬁrﬂh gxlggggh%\%chtesplgc : ygment of

first
bei ng

posi t
sa?d

atc en ‘pivoted to sal secon i cal
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said latch. is nmoved fromsaid first .to said,second position.
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daughter card fromsaid slot when said l|atch is noved fromsaid first
to safefrsidephdtpésition. 7. An electrical connector for receiving a daughter
card as clained in claim6 wherein a 5 protuberance is provided on each side
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8. An electrical connector or ecelving a r car

as clained in

cl ai matchwhéudyisn datenpeoitlber amcdld te rgniavhdedh ansshfiit gosttonof sai d | at ch,

eable with holes on each said armto formthe pivot axis. 10 9. An
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¢ o a aaugat W

engag
el ect
wher e

15

25

ectrical connector for recewvin e¥ card as claimed m claim erein each

ﬂ' saﬁﬂ

end of said elongated slot has an arm having a latch pivotally connected.

11. An electrical connector for receiving a daughter card as claimed in claim 8 wherein each

end of said elongated slot has an arm having a latch pivotally connected.

12. An electrical connector for receiving a daughter card as claimed in claim 7 whetein each

end of said elongated slot has an arm having a latch pivotally connected.

13, An electrical connector for recetving a daughter card as claimed in claim 6 wherein each

end of said clongated slot has an arm having a latch pivotally connected.

14. An electrical connector for receiving a daughter card as claimed in claim 5 wherein each

end of said elongated slot has an arm having a latch pivotally connected.

15. An electrical connector for receiving a daughter catd as claimed in claim 4 wherein each

end of said elongated slot has an arm having a latch pivotally connected.

16.  An electrical connector for receiving a daughter card as claimed in claim 3 wherein each

end of said elongated slot has an arim having a latch pivotally connected.

17.  An electrical connector for receiving a daughter card as claimed in claim 2 wherein each

end of said elongated slot has an arm having a latch pivotally connected.



| atch includes a detent on at |east one side to retain thelatch-in said —-
first position. 10. An electrical connector for receiving a daughter card as
claimed in claim9 wherein each end of said elongated slot has an arm
having a latch pivotally connected. 31. An electrical connector for
receiving a daughter card as clainmed in claim@8 wherein each 15 end of said
el ongated slot has an arm having a | atch pivotally connected. 12. An

el ect 18.cal Asehroeicil@bni@rorfeCRtatifiga dndhtigbiébs danddas clehal thekeineaed ai m 7
wherein each . end of said el ongated, sl ot has an arm having a |atch pivotally
conne@F@&%mgfkmﬁﬁfgN@EFFF&&F“@ﬁﬁﬁ%EF%QlHW?“‘ &EBISFSYy a daughter card as
claimed in claim6 wherein each end of said elongated slot has an arm

havi ngg.a | ahCRcRIMRLAMYorFONRESGH L, dABNAS cardDs hiflNh ARkn RPRAGEHLQLIAT OF
receiving a daughter card as clainmed in claim5 wherein each end of said

el ongdtughics Fael isvamemntyanedavi ng a | atch pivotally connected. 15. An

el ectrical connector for receiving a daughter card as clained in claim4

wher eb,h ea of i e h arm. havi t pivotally
cometted agERfZpuitidl £ ROIALEE aRlaRler DAY LRI AULT OB B 1

cl ai maghghter edrdiisn dembermebduleach 25 end of said el ongated slot has an arm
having a | atch pivotally connected. 17. An electrical connector for
receiving a daughter card as clained in claim2 wherein each end of said

el ongated slot has an arm having a latch pivotally connected. 8 18. An

el ectrical connector for receiving a daughter card as clained in claiml
wherein each end of said elongated slot has an arm having a latch pivotally
connected. 19. An electrical connector for receiving a daughter card as
claimed in claim10 wherein said daughter card is a nenory nodule. 5 20. An
el ectrical connector for receiving a daughter card as clained in claiml
wherein said daughter card is a nenory nodul e.



