-1- ENGAGEMENT APPARATUS, SYSTEM AND METHOD TECHNI CAL FI ELD The present
invention relates to a device and in particular to a device for securing
one el ectrical connector to another. 5 BACKGROUND Hard di sk drives (HDDs)
are used to store digital data content for |aptops, desktop conputers,
servers and other electronic devices in use today. Every HDD interface
comuni cates with the rest of the conputer via the conputer input/output
(11O bus. The interface is the comruni cati on channel 10 over which the data
flows as the datamb&’ I Lt t S ﬂ' many types
of HDD interfaces e (1DE),
Advanced Technol ogy Attachnent (ATA), Small Conputer System Interface
(SCsl), Serq A erial Attached SCSI (SAS), and Fibre Channel.
The i st ofTEiBSflﬁﬁF%r ;ﬁ(@%:ygescri bed in this section is not exhaustive 15
and is constantly increasing to keep pace with the ever changi ng denmands of

the electronic ﬁﬁé’#ﬁegénﬁ’miv&‘i‘ti&{ FlIAES o4 Qge}?ﬁ%%hﬁiiﬁ%mapﬂco 4 BevitDRsy and

their interfaces. SATA i nterface an e SAS interface are the two nost
conmmonly  agentifg ondlefediieaconfettoetdiidthadust ry today. The SATA headers are
often used 20 on HDDs that are fitted with | aptops and desktop conputers
whil e the SAS headers are used on HDDs fitted with enterprise server

syst ens.5 AVBAIGRGROUNDe market today are specialised production test

equi pnent used for testing the HDDs' reliability before the HDDs are

rel eased for sale. However, nost of these test equi pnents are designed
speci fical |y forHhDdiskidrives PTHDDS@ee ubédta stpree difgitahdata fcantent for laptops,

desktop computers, servers and other electronic devices in use today.

Every HDD interface communicates with the rest of the computer via the

computer input/output (I/O) bus. The interface is the communication channel

10 over which the data flows as the data is read from or written to the HDD. There
are many types of HDD interfaces and they include Integrated Drive Electronics
(IDE), Advanced Technology Attachment (ATA), Small Computer System
Interface (SCSI), Serial ATA (SATA), Serial Attached SCSI (SAS), and Fibre
Channel. The list of HDD interfaces described in this section is not exhaustive

15 and is constantly increasing to keep pace with the ever changing demands of the
electronic devices which dictate the specifications of the HDDs and their

interfaces.

The SATA interface and the SAS interface are the two most commonly
adopted interfaces in the HDD industry today. The SATA headers are often used
20 on HDDs that are fitted with laptops and desktop computers while the SAS

headers are used on HDD:s fitted with enterprise server systems.

Available in the market today are specialised production test equipment
used for testing the HDDs’ reliability before the HDDs are released for sale.
However, most of these test equipments are designed specifically for HDDs with

25 aspecific type of interface.



-2- Also, the repeated mating and un-mating of the header on the HDD with
the socket on the HDD production test equi pnent wears out the socket on the
HDD production test equipment after a pre-defined nunber of cycles dependent
on the specification of the socket on the HDD production test equipnment. The
5 replacenment of the socket on the HDD production test equi pnment is often
tedious and tinme-consumng resulting in HDD production downtine. To sol ve
the two problens cited, an internedi ate connector (henceforth referred to

Socket on ¢ he HAJPr BedePsaRd FRlinesthd Bibifing ﬁﬁ?%ﬁgéqr?@l%&m%ﬁﬁt e 10
D to 1 he (sockale eyt DeNBAREA &Pl ARRRRELRAAL ELbag hapgocket on

the HDD production test nt tot er en e sacri ICI al

connect or . HED's@®dubEok bt egqhipanerdattetla peedofintd anmbler bf eydﬂ@Ddépeﬂdeﬁt HDD
production test” equipnment is now via the sacrificial connector, any wear

and tear dum the spepifizttion ofithd sagkahdn tire HD pgochmlmnewaqmlpmpmeffhan t he
sacrificial connector _instead of = 15 the socket on the HDD pr duc .on test
equi pnedt . tAPBREMENt of theisecke an therH PEhprodugon &est edwipsai iz oftpl &HRYS 1 ci al
connect or t he socket on t duct en test equi pnent during the
mating and qr,ﬁtnngﬁonamafngﬁ:gu Dc[)iﬂﬁ %5 WGt i on test equi prent

via the sacrificial connector. 20 It mould be deS|rabIe to provide a device
t hat can be use se to ano r n [ Wy. -3-
SUMMVARY | n acco?]a%ﬁ%lge&#? ﬁ‘”@ Rﬁ"‘?alﬁ‘g‘ ?t%é gﬁe%e ‘F‘%fé’ﬁ‘ﬁe@ﬁ% h?‘fﬁ?gg"%@
provided a reﬁﬁ'}’écﬂ% Js%racﬁﬁ%f!ﬂ cBAné:thr)'is hs&l RCLdupttheaRAABE bRthE PIDD t&COoNd
el ectrical connector

the socket on the HDD production test equipment by mating the header on the

10  HDD to the socket end of the sacrificial connector and mating the socket on the

HDD production test equipment to the header end of the sacrificial connector.

Since the connection and disconnection of the HDD to the HDD production test

equipment is now via the sacrificial connector, any wear and tear due to repeated

mating and un-mating action will happen on the sacrificial connector instead of

15  the socket on the HDD production test equipment.

Along with this solution comes the need to secure the sacrificial connector
to the socket on the HDD production test equipment during the mating and un-
mating of the HDD to/from the HDD production test equipment via the sacrificial

connector.

20 It would be desirable to provide a device that can be used to secure one

connector to another connector easily.



conprising a bracket body which at |east partially envelops the first

el ectrical 5 connector; and at | east one engagi ng portion extending fromthe
bracket body to the second el ectri cal cgnnector and coupling to a portion
of the second electrical connector. In accordance with another enbodi nment
of the invention, there is provided a device for securing an internediate
el ectrical connector to an electrical 10 connector on a printed circuit
board, conprising a bracket body which at |least partially envel ops the
internediatg S*ﬁﬁéﬁ- connector; and at | east one engaging portion

ext endi ng ) acket body to the electrical connector on the printed
circuit board and coupling to a portion of the electrical connector on the

i d b d di. .of, th
Prventi on. ¢ her el SegFdats ot 858 EritRtBet R IR ilon TREE I PR Rdhnect or
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el ectrical connector to secon connect or; using a device to Secure

the first et@aprisiogla irackadiody wmchfael@@cpm@aﬁy@nwelocpalthe €ipsirgedtdcalwher ei n
t he device conprises a bracket body and at |east one engaging 20 portion

ext endi fy feamette; m«hakbastbumye@agmgpmlommndfm trom the brackdtthody tai t h
the first connecto , t he airacket bod | east partially envelops the first

connect or  Bsdeeonrd elsghifiah GO tmhlagtt)@ RarHon &f dhe seqopgralegriral

connector and cogjpl es to a portion of the second electrical connector. In
accor dance WM¥*Hot her enbodi ment of the invention, there is provi ded an
25 interconnect systemconprising a first connector, a second connector, a

hird
third connect oryAnd. o fR9a% AHoEY biboghiET it B chi! (RRDRSGHQIaCR! €5

with the secon irst en e secon cbnnec
third connegtevice 4or mhﬁ%g\unhhtetrhﬁdﬁa%@@re@tr’?&maﬁﬁﬁédtoﬁio #h eleeeird] end of the

second connector and the
10 connector on a printed circuit board, comprising a bracket body which at least
partially envelops the intermediate electrical connector; and at least one engaging
portion extending from the bracket body to the electrical connector on the printed
circuit board and coupling to a portion of the electrical connector on the printed

circuit board.

15 In accordance with another embodiment of the invention, there is provided
a method of securing one electrical connector to another electrical connector, the
method comprising coupling a first electrical connector to a second connector;
and using a device to secure the first electrical connector to the second electrical
connector wherein the device comprises a bracket body and at least one engaging

20 portion extending from the bracket body such that when the device is fitted with
the first connector, the bracket body at least partially envelops the first connector
and the engaging portion extends to the second electrical connector and couples

to a portion of the second electrical connector.

In accordance with another embodiment of the invention, there is provided an
25 interconnect system comprising a first connector, a second connector, a third
connector and an engaging device, wherein the first connector mates with the

second connector at a first end of the second connector and the third connector



engagi ng devi ce secures the second connector to the third connector; and
wherein the engagi ng device further conprises a bracket body and at | east
one engagi ng portion extending fromtheqbracket body such that when the
engaging device is 5 fitted with the second connector, the bracket body at
| east partially envel ops the second connector and the engagi ng portion
extends to the third connector and couples to a portion of the third
connector. The invention nay further be said to consist in any alternative

combi nat i Ny gfesRAHh thelechRAURRECIFA 4 ARBAANAHSINOLe I rinlciof nd the

acconpanyi ng raw ngs. Known equivalents of t ese parts or features

whi ch are nedgagitil @éodby secarés tgtseadmd devesctdiabahs tided tathdovo and meiereiad.
BRI EF DESCRI PTI ON OF THE DRAW NGS An exenplary form of the present invention

will now bethd@@gagmdlamqe]tmfurﬂwr SPmPLiscs @btatéetab?d)madmw lfgsmrmmn@gmgw whi ch:
15 Fi 1
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a HDD, 20 Figure 2 s connector in relation to the first

conpl enent agouptentoes m;onlfofgheehlad&bmmnot her sacrificial connector in
relation to another first conplenentary connector; -5- Figure 4 shows a

cl ose-up view of a vertical cross-section of a housi ng protrusion with the
sacrificial conn€ht mveatidntmey furtlsdr beoajl nenisist yn aopaketmativen an engaged
posi tion; o ) i ) )
combination of parts or features mentioned herein or shown in the accompanying
10  drawings. Known equivalents of these parts or features which are not expressly

set out are nevertheless deemed to be included.
BRIEF DESCRIPTION OF THE DRAWINGS

An exemplary form of the present invention will now be described with

reference to the accompanying drawings in which:

15 Figure 1 shows a sacrificial connector in relation to a first complementary
connector that is intended to be coupled to a backplane printed circuit board
(PCB) of a hard disk drive (HDD) production test equipment and to a second
complementary connector that is intended to be coupled to another printed circuit

board (PCB) which is further coupled to a HDD;

20 Figure 2 shows the sacrificial connector in relation to the first

complementary connector;

Figure 3 shows another sacrificial connector in relation to another first

complementary connector;



Figure 5 is a perspective view of an exenplary engagenent device of the 5
present invention in position before engagenent with the first conpl enentary
connector mated with the sacrificial congpector; Figure 6A shows a cl ose-up
side view of a vertical cross-section of the housing protrusion with the
engagenent device of the present invention, the sacrificial connector and
the first conplenentary connector in an engaged 10 position; Figure 6B shows
a close-up top view of a horizontal cross-section of the housing protrusion

cl ose . sect i of ing pr
connect or - andt R et B elde B BT (AR 0 I QRon B BAKRIE o, 15

Fi gure 7A igrofrub@hSPRR the SacyifRialonabetoh end exefiid abmpsriafare bonkteydrGa  Of
the present” invention in position before engagenent with another first

conpl ement aaryengaged posttionoupl ed to the printed circuit board (PCB) nated
with the sacrificial connector; Figure 7B shows the engagenent device
engaged with the sacrificial 20 connector and the first conplenentary
connect or; Fi gurEign®e Shiowsparspecting agewef an davinpdary regpegeement devi¢eof the
sacrificial connector and the fjrst conpl enentary connector further secured
with a pl urBesen m&fﬁﬂ@d&ﬁ%&l%&@&?ngﬂg@mﬁt gath theirsbeampplometanyi ew of
anot her exenpl ary engagengnt, devi. e.125 of .the present invention in position
bef ore enga%?g 'tyor\ﬂil R 3 rsaﬁlﬁ&a _c%r_mq%%l enentary connector coupled to
the printed circuit board (PCB) nated with the sacrificial connector; and

Figure 8B shows ghe endagement, (Rl Gecanaate s Wik il Sro@dulib s othe

housing protrusion with the engagement device of the present invention, the
sacrificial connector and the first complementary connector in an engaged

10 position;

Figure 6B shows a close-up top view of a horizontal cross-section of the
housing protrusion with the engagement device of the present invention, the
sacrificial connector and the first complementary connector in an engaged

position;

15 Figure 7A is a perspective view of another exemplary engagement device
of the present invention in position before engagement with another first
complementary connector coupled to the printed circuit board (PCB) mated with

the sacrificial connector;

Figure 7B shows the engagement device engaged with the sacrificial

20  connector and the first complementary connector;

Figure 7C shows the engagement device engaged with the sacrificial
connector and the first complementary connector further secured with a plurality

of securing devices;

Figure 8A is a perspective view of another exemplary engagement device

25  of the present invention in position before engagement with another first



connector and the first conplenentary connector. 5 DETAILED DESCRI PTI ON
Figure 1 shows a sacrificial connector 10 in relation to a first

conpl enentary connector 20 that is intengled to be coupled to a backpl ane
printed circuit board (PCB) 40 of a hard disk drive (HDD) production test
equi pnent (not shown) and to a second conpl enentary connector 30 that is 10
I ntended to be coupled to a PCB 45 which is further coupled to a HDD (not
shown). This is disclosed in the Singapore Application Seri al

No. 200701728- y gﬂﬂ'ﬂ : f ' :
r ef er ence. 2%“%1?3 &3S %&éﬁéﬁtﬁge@gggﬁ? qugﬁwgg%fe}%ﬁgrb%%ﬂﬁﬁgwahtt%ﬁnp o the
first conpl@agaéafidiaCosniRetsit ag®. For illustration purposes, in both

Figures 1 and 2, the first conplenentary 15 connector 20 is represented as a
socket and the second conpl enentary connector 30 is represented as a

header. |n abserEiguet smﬁlcﬁ:amﬁefdmgh%émemdmwengﬂgedt\ﬁm secondfictipl ement ary
connector 30 which is coupled to a HDD via the PCB 45 has to be pl ugged

directly i ntamnebterfand she Hostpiosmdemaniary comeastex 20 which is coupled to the
HDD 20 production test equipnment via the PCB 40 before any test sequences on

the HDD production test e uiﬁlmnt can be executed on the connected HDD. The
second korwBEa‘rMItEDyDESQ‘lglﬂ OMOo is then unplugged fromthe first

conpl ementary connector 20 when the test sequences are conpleted. Each

pl uggi ng and unlgil uggi ng of the second conpl enentary connector 30 to and
fromthe first 2BSigubhpsBawhedsegribisisheenpsctanl( m wehdign ©sa Histat i ng cycle. The

f f the fi | 20 he PCB 40 d
W th | nor eceaeplkteplisy Eooredr FaRH breRRRER st e ARatkrS0 on The
- 7- PCB 40 |5nibGRERERDOAR HCB) 38 o Ahdtd WK drNe (DD Prbdctfch fcgaches the

nunber
equipment (not shown) and to a second complementary connector 30 that is

10  intended to be coupled to a PCB 45 which is further coupled to a HDD (not
shown). This is disclosed in the Singapore Application Serial No.200701728-8,
‘Connector Apparatus’, now incorporated herein by reference. Figure 2 shows
the sacrificial connector 10 in relation to the first complementary connector 20.
For illustration purposes, in both Figures 1 and 2, the first complementary

15 connector 20 is represented as a socket and the second complementary connector

30 is represented as a header.

In absence of the sacrificial connector 10, the second complementary
connector 30 which is coupled to a HDD via the PCB 45 has to be plugged
directly into the first complementary connector 20 which is coupled to the HDD

20 production test equipment via the PCB 40 before any test sequences on the HDD
production test equipment can be executed on the connected HDD. The second
complementary connector 30 is then unplugged from the first complementary
connector 20 when the test sequences are completed. Each plugging and
unplugging of the second complementary connector 30 to and from the first

25  complementary connector 20 is known as a mating cycle.

The performance of the first complementary connector 20 on the PCB 40

drops with increased mating cycles. The first complementary connector 20 on the



specified by the manufacturer of the first conplenentary connector 20. To
replace the first conplenentary connector 20 on the PCB 40, one has to de-
sol der the first conplenmentary connector720 fromthe PCB 40 and then
re-solder 5 a new connector to the PCB 40 before a HDD can be coupled to the
HDD production test equipnent for testing. This is tinme consum ng and
repeat ed de- soldering and re-soldering of the first conplenentary connector
20 fromand to the PCB 40 nay danmage the PCB 40. The sacrificial connector

10, o of NGNSt L L6l Lt X RIPLATEDIAE Ko CRIGEN 20, bY

being the inte ween S co y connec and the

second conmyRERTHdASY tHeqn ARefabur&Oof Bt TSt ddifpleRientfy J0finsdtof 0! Tg of the
second conpl enmentary connector 30 is now wit the sacrificial connector 10,

any wear andgplacarthelfiesticonpiemehtady cannevgore2itionthe REB 4@ anethasriowdel | happen
on the sacrificial connector instead of the first 15 conpl enentary connector
20 on the roBlerghefirsteoniementary sonaectere2 frosytheBeB: 40 and thengietsoldasi s
solution cones the need t re t sacrificial connector to the first
conpl enent &t JE¥ GARBESIET t%@l@fﬁﬁﬁ H‘@ tﬁ‘gﬁ%%ﬁ%%ﬁﬁﬁup&fﬁt&}& iﬂl)[aDt est

equi pnent s 3 ' aﬂ-ggﬁﬁg f. | f1C] nnect or
10 fromt he&ﬂaﬁg &hgﬁggﬁéﬁﬁg}[;&c%nn tor %Omgércl ﬁg“‘f‘ﬂg%‘%{a‘{ﬁgg@ﬁ 20

un- mat i ng oot REPRAsSIaERh S BE MAfivst EOMPRSGHtaBPcMrddtdr B0 FofT add © al
connector 10. Preterably, the sacrificial connector 10 can be secured to the
first conpheRIR d0ymapdamapethe?PCBo4d.he extent of withstanding a

di sengagenent force of at least 4 Newons(N). Here, the di sengagenent force
refers to the force required to disengage the sacrificial connector 10 from
the first conpl efiensarificidlconmectae tlOrpralbngfohe usdfuklifeanf the fpstr poses, the

sacrificial connector 10 as illustrated in Figure 2 conprises an el ongated
i nsul atilve ¢rBlemgntanyjcorngctopABiby ning thepiatesfage between the first

complementary connector 20 and the second complementary connector 30. Since
the mating and un-mating of the second complementary connector 30 is now with
the sacrificial connector 10, any wear and tear due to repeated mating and un-
mating action will happen on the sacrificial connector instead of the first

15 complementary connector 20 on the PCB 40 of the HDD production test
equipment. Along with this solution comes the need to secure the sacrificial
connector 10 to the first complementary connector 20 on the PCB 40 of the HDD
production test equipment so as to prevent any disengagement of the sacrificial
connector 10 from the first complementary connector 20 during the mating and

20  un-mating of the second complementary connector 30 with the sacrificial
connector 10. Preferably, the sacrificial connector 10 can be secured to the first
complementary connector 20 to the extent of withstanding a disengagement force
of at least 4 Newtons(N). Here, the disengagement force refers to the force
required to disengage the sacrificial connector 10 from the first complementary

25  connector 20.

For illustration purposes, the sacrificial connector 10 as illustrated in
Figure 2 comprises an elongated insulative housing 2 with a longitudinal base 4
and a plurality of contacts received in the housing 2. The housing 2 forms a first

mating surface 6 and a second mating surface 8. Since the first complementary



and a plurality of contacts received in the housing 2. The housing 2 forns a
first mating surface 6 and a second mating surface 8. Since the first

conpl ementary -8- connector 20 is a sockgt at its mating surface and the
second conpl enentary connector 30 is a header at its mating surfaces, the
sacrificial connector 10 has a header at the first mating surface 6 and a
socket at the second mating surface 8. At each end of the sacrificial
connector 10 is a bonding device 14. The 5 bonding device 14 nay be any

devi t hat | .ot A 3 10 i
ol ace. wi  n ERSRF 208 pRBERA s atfl SulE ant e ek Bl LoRARRKRY 17 ]

mating surfap@cbof30tiHa Heaaandt isORRlgEBIAces, Bevaefiliefal 30nhéectdt UBHASa and
unpl ugged to and fromthe sacrificial connector 10 at the second mating

surface 8 cheadegatethe Hirstmiatiog surfhee 6 20d Breocketnatithg setondanatidg asrfadd 8ist r at ed
in Figure 2 is a latching device with a latch release 12, a latch nenber 16
extending in the direction of the first mating surface 6 and a hole 18 in
t he | at ch nenberAtléachiend dibtheasaciificial adnmestoreldl sra Uending dayies I tlhet he fir st
conpl ementary connector 20 at the first mating surface 6, a .protrusion 22
coupl ed %t o Ronding dgpice léﬁn@}ﬁbefapyﬂwwﬁbﬂéﬁﬁh&aﬂﬁe@mﬁ’ﬁ% doldghe s pushes the

| at ch nenber 16 outwards a fromt.he end I f the first. conplenentary
connector 2¥¢H 1cla:ﬂé;opg?c§ﬂr ﬁ@?H)B[ﬂcié’" IBT EFSEG%IIL? ﬁéStsqogb%le%lFmaﬁyotrusi on 22.
As the latc F r@zﬂ:‘% ' e 18
in the | at c#ﬂrrﬁg ng 01 t@%ggﬁz‘é‘{‘tv% ﬂit e (%és&ih?&g?ﬂé[gd ggﬁgﬁﬁgaﬁéﬁn&@r

conpl enent a3y isgslagesd aid dRplugdsd hgahd ErondilehsatEfioRN cdbfiné@of 8 lat ieck to its
20 original horizontal position. This is the | ocked position of the |atching
devi ce and seched swatinigf surfark Scdunieg canh mating ceclgaged to the first

conpl ementary connector 20. To disengage the sacrificial connector 10 from

the first conplenentary connector 20, the latch release 12 is depressed
i nwar dslt owar ds Thebondisgrigviceok4 ahdlustrated in Figure 2 is a latching device with a

latch release 12, a latch member 16 extending in the direction of the first mating
surface 6 and a hole 18 in the latch member 16. As the sacrificial connector 10
engages with the first complementary connector 20 at the first mating surface 6, a
protrusion 22 coupled to an end wall on the first complementary connector 20

15 pushes the latch member 16 outwards away from the end wall of the first
complementary connector 20 as the latch member 16 rides over the slope of
protrusion 22. As the latch member 16 passes the ridge of the protrusion 22, the
hole 18 in the latch member 16 engages with the protrusion 22 of the first
complementary connector 20 causing the latch member 16 to fall back to its

20  original horizontal position. This is the locked position of the latching device and
the sacrificial connector 10 is engaged to the first complementary connector 20.
To disengage the sacrificial connector 10 from the first complementary connector
20, the latch release 12 is depressed inwards towards the housing 2 of the
sacrificial connector 10. In doing so, the hole 18 in the latch member 16

25  disengages with the protrusion 22 on the first complementary connector 20, and
the two connectors 10, 20 can be easily disengaged by pulling the sacrificial

connector 10 in a direction away from the first complementary connector 20.



sacrificial connector 10. In doing so, the hole 18 in the latch nenber 16 25
di sengages with the protrusion 22 on the first conplenentary connector 20,
and the two connectors 10, 20 can be easily disengaged by pulling the
sacrificial connector 10 in a direction away fromthe first conplenentary
connector 20. -9- In cases where there is no bonding device 14 coupled to
the sacrificial connector 10 and/or in cases where there is no correspondi ng
device on the first conplenentary connector 20 to engage with the bonding

Connector 30 +o TR MERLBLLE IR nd BTN SR PREHESablRGRACT 1 )

connector 10 to Irs I'enent ary connect or € un-mati ng

of the seconeei®P 18RI ca§é§‘ﬂ’ﬁ€§e0ther°eqsfdo%r¥é% ofdigki dviderdn dRMgEt or 10,
there is a need to have a separate engagenent deV| ce to secure the

sacri fi ci al coxgpleaentary tdnhectoh20fto esgagecwithltberbonding destoeebt on tl&0. Figure 3
shows another sacrificial connector 100 in relation to another 10 _first
conpl ement asagrifisial sonnectoodl sueheastacsacirethg sagnfiniat conncrber Ehimthedist an

I d I h d b 103 and
ol urar 1 oy cfomegmeiia Sapenedddikig st oD fentZSRe comRl e Bano: ms o
first mall ng -3l 3% J08ne R ATSRE QNIRRT UL LOG RedP nile RUGERA of the

housi ng 110 & sacri fIeral connec ous ng enS|on 120

whi ch furt hg{ga geﬁﬂ@ht d&fcatdoQturd Ak @dcridieenl @BHN&of h@tdﬁmesmg extensmn 120
furthest from{he second mating surface 108. Preferably, there is one

housi ng exteumsplemeh?dryaionaector 28d of the housing 110 of the sacrificial
connector 100. The first conplenentary connector 200 conprises a housing 210
wherein 20 at one end of the housing 210 is a housing protrusion 220.
Pref erably, therEiguse 3 shewhanstheg sperdfiiciakémme2@0 180 inacltiendo ahothiee housi ng
210 of the first
10 first complementary connector 200. The sacrificial connector 100 comprises an
elongated insulative housing 110 with a longitudinal base 103 and a plurality of
contacts received in the housing 110. The housing 110 forms a first mating

surface 106 and a second mating surface 108.

At one end of the housing 110 of the sacrificial connector 100 is a housing
15 extension 120 which further comprises a hook 123 at one end of the housing
extension 120 furthest from the second mating surface 108. Preferably, there is
one housing extension 120 at each end of the housing 110 of the sacrificial

connector 100.

The first complementary connector 200 comprises a housing 210 wherein
20  at one end of the housing 210 is a housing protrusion 220. Preferably, there is
one housing protrusion 220 at each end of the housing 210 of the first
complementary connector 200. The housing protrusion 220 further comprises a
horizontal through-hole 240 which is in alignment with the housing extension
120 of the sacrificial connector 100 and a vertical tunnel 230. It is preferred but
25  not mandatory that the tunnel 230 be made perpendicular to the through-hole
240. Preferably the tunnel 230 extends from a first surface 231 of the housing

protrusion 220 to a second surface 232 of the housing protrusion 220.



conpl ementary connector 200. The housing protrusion 220 further conprises a
hori zontal through-hole 240 which is in alignnent with the housi ng extension
120 of the sacrificial connector 100 andgga vertical tunnel 230. It is
preferred but 25 not mandatory that the tunnel 230 be nmade perpendicular to
t he through-hole 240. Preferably the tunnel 230 extends froma first
surface 231 of the housing protrusion 220 to a second surface 232 of the
housi ng protrusion 220. -10- Figure 4 shows a close-up view of a vertical

- ' f.th ' | 20 wi h | filGi al
100 and the 111 <kiehEriRRRR b kiedl ok Vst ol i 2Rl o MOk BRRR " 1
there is fr rgiﬂggf%mﬁ&mﬁ&g?giscarfﬁciah@omﬁﬁﬁﬁiio@fanm& Hidt &ﬁﬁ%\lr%gggﬁ{rﬁ housi ng

extension 1 e sacri connector 5 100 and the t ol e 240

of the hous¢dimeptop2005han chpdged pbiicioh Wiiilert o isIfEintianal resisaact er the00, the
frictional resistance may not be sufficient to prevent the di sengagenent of

t he sacri f i areas ofcontacittmtweon the honsingextension 120l thersacrifigiakbermmectosr 200

during the un-mating, of the second. conplenentary c ector (not shown) from
the sacrd fiHhan Wﬁ@&?‘%ﬂh'h@]@,zﬁ)@fé@ﬁi‘@Pﬁp&Prmﬂoﬂ%gcﬂ@gﬁ@éﬁemnt force is
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conpl ement a5 ANAE Qe 2plnekl AUHE shriffcifl ARRRRFIONTYHNe Frsen_exenpl ary

engagenent evi ce e present invention in position before

engagenent wrhifalehfmmryr@hne@t@pnemmmﬁuhe uh-matimeof tie QOnd hat is engaged
with the sacrificial connector 100. The engagenent device 300 conprises a
bracket bodgomBpRnwnitaty cannkeetas (notishowma ftanaithe/saemifsidconnectos 400 fi ci al
connector 100 once it is engaged and at |east one engagi ng portion 320

ext endi By fesperialy whethsrdisrngpgement foreq s grﬁar@rﬂwf% AasN). EsFhdle or 200

and coupl ng Lo, 8 RO FERehreklEs be'rdlocs R IR RN S MESH S 2P

connector 100 from the first complementary connector 200.

Figure 5 is a perspective view of an exemplary engagement device 300 of
the present invention in position before engagement with the first complementary
15  connector 200 that is engaged with the sacrificial connector 100. The engagement
device 300 comprises a bracket body 310 which at least will partially envelop the
sacrificial connector 100 once it is engaged and at least one engaging portion 320
extending from the bracket body 310 to the first complementary connector 200

and coupling to a portion of the first complementary connector 200.

20 Figure 6A shows a close-up side view of a vertical cross-section of the
housing protrusion 220 with the engagement device 300, the sacrificial connector
100 and the first complementary connector 200 in an engaged position. Figure
6B shows a close-up top view of a horizontal cross-section of the housing
protrusion 220 with the engagement device 300, the sacrificial connector 100 and

25  the first complementary connector 200 in an engaged position. When in an
engaged position, the engaging portion 320 of the engagement device 300 fits
into the tunnel 230 of the housing protrusion 220 as illustrated by Figure 6A.
Without the engagement device 300, during the un-mating of the second

complementary connector (not shown) from the sacrificial connector 100, the



20 Figure 6A shows a close-up side view of a vertical cross-section of the
housi ng protrusion 220 wth the engagenent device 300, the sacrificial
connector 100 and the first conpl ement.gny. connector 200 in an engaged
position. Figure 6B shows a close-up top view of a horizontal cross-section
of the housing protrusion 220 wth the engagenent device 300, the
sacrificial connector 100 and 25 the first conplenentary connector 200 in an
engaged position. Wien in an engaged position, the engaging portion 320 of

t he engage ' f ' g! I &ﬁf '

pr ot r usi pnr@%"éggﬁ%ﬁh_s&rg%’t h&g%/ly%&gﬁ%gﬁlgh\%ﬂ t(ﬁrgk ’tlﬁtgygjr?g%gﬂbrg%fl t &vi ce
300, duringbRficidcBBRALASr PH0 EARISE AR hcrifio TR cBARESF l’Ol‘Pﬁf‘B@ﬁis‘éﬁgé%t@t ~shown)
fromthe sacrificial connector 100, the -11- di sengagenent force, typically

gr eat er t hafiorh thieiirsisp lentaryarpe oaxectbed00rHowevers adrenfthe ieagagiagnect or 100
causing the sacrificial connector 100 to be disengaged fromthe first
conpl enment adgvicodPibis engaged withthesaerifigiad gonnestembMbandythedarst ce 300 i s

engaged with the sacrificial c ector 100 and.th irst 5 conpl ementary
Coanact ' OPREG ST REC b B0 o SR B PRet o 2b bk SnmedT 300 w 1

obstruct th Y . I | nt of

t he housi ngg%@ee%@%ll%%a&gﬁ @ﬁ%%‘é%ﬁ?#!bgitg Hg@%%é@%&g@%bﬁ%ﬁg@ﬁﬁ@?
preventing HoGemeRf of the ushB&EI6n 180 of HRMAHFRIIRDnASCHoF 100 &AE thid, St
conpl ementary connector 200. 10 Figure 7A is a perspective view of another
exenpl ary enegagsaignthedaviifieial 40onadtot ) froasdistngapiegtvitintherfigsosi tion before
engagenent with the sacrificial connector 10 which I's engaged to anot her
first conpl eomplearentayrooaoeetor 280. that is coupled to the printed circuit
board (PCB) 40. As illustrated in Figure 7A, the sacrificial connector 10
has a bondi ng device 14 coupled to each end of the 15 sacrificial connector
10. Thel@irst cokigues@Atiamperspaebive yicvw 9 aneilsr pxemplary engagement device

400 of the present invention in position before engagement with the sacrificial
connector 10 which is engaged to another first complementary connector 250 that
is coupled to the printed circuit board (PCB) 40. As illustrated in Figure 7A, the
sacrificial connector 10 has a bonding device 14 coupled to each end of the

15  sacrificial connector 10. The first complementary connector 250 comprises a
housing 255, a housing protrusion 260 coupled to both ends of the housing 255
and at least one knob 270 extending from the housing 255. As there is no
corresponding device on the first complementary connector 250 to engage with
the bonding device 14 on the sacrificial connector 10, the sacrificial connector 10

20  may disengage from the first complementary connector 250 during the un-mating
of the second complementary connector (not shown) from the sacrificial

connector 10.

The engagement device 400 as shown in Figure 7A comprises a bracket
body 410 which at least will partially envelop the sacrificial connector 10 once it
25 is engaged and at least one engaging portion 420 extending from the bracket
body 410 to the first complementary connector 250. The engagement device 400
further comprises at least one hole 425 on the engaging portion 420 which is
positioned according to and will couple to at least one knob 270 on the housing

255 of the first complementary connector 250 when the engagement device 400



housi ng 255, a housing protrusion 260 coupled to both ends of the housing
255 and at | east one knob 270 extending fromthe housing 255. As there is
no corresponding device on the first compl enentary connector 250 to engage
with the bonding device 14 on the sacrificial connector 10, the sacrificial
connector 10 20 may di sengage fromthe first conplenmentary connector 250
during the un-mating of the second conplenentary connector (not shown) from
the sacrificial connector 10. The engagenent device 400 as shown in Figure
7A conpri se rack .410. whi ch, at Al | | rtially envelop the
sacrificialgéﬁﬁ%%%fgﬁhfbggﬁ%ﬁé?gluﬁnggﬁéﬁﬁﬁggﬁeﬁhﬁé%ﬁgpggg?u%We engagi ng
portion 420 [ | ntary
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hol e 425 onhddéneD8Sghdendgreitharooné BOlevddschn i enpagiig poreidna20osfttheg t o and
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conpl enent afiwite@no ecietVs. FBRIlDH iathdwA S FONges 2AYTBhIPVith& tBéR isUch as but
not limted to screws. Wiile it is shown in Figures 7A, 7B and 7C that

there is a bauhog dgvideidomupledwuhk édotands o€ thersncerdnisalafonnbetos 40y itfis ci al
connector 10, it is 10 possible to do away with the bondi n%hdev_i ce 14 in
|

this cakk sposstble Hede amaynwith dhy bending derigedd/indhisginse sHiceithere i8 Hapl enent ar y

connect or Zgoonésgogaﬁllagg&v%é gn the first complementary connector 250 to engage with

the bonding device 14.

Figure 8A is a perspective view of another exemplary engagement device

500 of the present invention in position before engagement with the sacrificial

15  connector 10 engaged to another first complementary connector 280 coupled to
the printed circuit board (PCB) 40. The engagement device S00 comprises a
bracket body 510 which at least will partially envelop the sacrificial connector 10
once it is engaged and at least one engaging portion 520 extending from the
bracket body 510 to the first complementary connector 280. The engagement

20 device 500 further comprises at least one engagement lip 530 at the end of the
engaging portion 520 which will hook over at least one portion on the first
complementary connector 280 when the engagement device 500 is engaged with
the sacrificial connector 10 and the first complementary connector 280. Figure
8B shows the engagement device 500 engaged with the sacrificial connector 10

25 and the first complementary connector 280. While it is shown in Figures 8A and
8B that there is a bonding device 14 coupled to the two ends of the sacrificial
connector 10, it is possible to do away with the bonding device 14 in this case
since there is no corresponding device on the first complementary connector 280

to engage with the bonding device 14.



t he bondi ng device 14. Figure 8A is a perspective view of another exenplary
engagenent device 500 of the present invention in position before
engagenent with the sacrificial 15 conngctor 10 engaged to another first
conpl ementary connector 280 coupled to the printed circuit board (PCB) 40.
The engagenent device 500 conprises a bracket body 510 which at least w |
partially envelop the sacrificial connector 10 once it is engaged and at

| east one engagi ng portion 520 extending fromthe bracket body 510 to the
first conpl enent LT . i her
conprises at | eagl%ofﬁgé%ﬁlg%gésncéﬁ)? o, Jﬁggg@?ﬁgﬁg}@ﬁgh@? M{ 'ggth%gﬁ‘é%gl{o&llg
portion 520haieef phedentéPRIf pRitB6sed lofliRa@difatRMCanRICAdsbAPLIOA. Tt hendt infdnded
conpl ement ary connector 280 when the engagenent device 500 i s engaged with
the sacri fiwibd exttansted or tdl imanthetilveerftionsto the ppdcdseeforaisydisclosesl; simce 280.
Figure 8B shows the engagenent device 500 engaged with the sacrificial
connect or 1mapy madificaidons ersyariasiops shesaebarg npossibleinoightad thewbeee it i s shown

in Fi 8A .and i bond,j. devi ce. 14 I h
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to which they are legally and equitably suited.



thereby to enable others skilled in the art to utilise the invention in
various enbodinents and with various nodifications as are suited to the
particular use 10 contenplated thereof. ljfyJs intended that the scope of the
i nvention be defined by the clains appended hereto, when interpreted in
accordance with the full breadth to which they are legally and equitably
suited. -14- CLAIMS 1. A device for securing a first electrical connector to
a second electrical connector, conprising: a bracket body which at |east
partially envelops the first electrical 5 connector; and at |east one
engagi ng portion extending fromthe bracket body to the second electrical
connector an i@ﬂ@ﬂ ng to a portion of the second electrical connector. 2.
The device as clainmed in claim1 wherein the bracket body has two or 10

Coupl g Lo tho_or Amasest sromg At SuBiG ouPBior e aee b iear s A
device for Se&dﬂﬂegﬂ)ra%)ﬂéﬁfigi diate electrical connector to an electrical

connector on a prirntée rcu board, conprising: a bracket body which at
| east partially envelops the internmediate 15 electrical connector; and at

| east one engagi ndy BAICKEPBod it RGOy SRARKSLIGTY bRctfs

el ectrical connector on 't cir d coupling to a portion
of the elertrical gseetdrotn®n the printed circuit board. 4. The device as
claimed in claim3 wherein the bracket body has two or 20 nore engagi ng
portions extending fromtw |ocations of the bracket body and

at least one engaging portion extending from the bracket body to the

second electrical connector and coupling to a portion of the second

electrical connector.

2. The device as claimed in claim 1 wherein the bracket body has two or
10 more engaging portions extending from two locations of the bracket body and

coupling to two or more portions of the second electrical connector.

3. A device for securing an intermediate electrical connector to an

electrical connector on a printed circuit board, comprising:

a bracket body which at least partially envelops the intermediate

15 electrical connector; and

at least one engaging portion extending from the bracket body to the
electrical connector on the printed circuit board and coupling to a

portion of the electrical connector on the printed circuit board.

4. The device as claimed in claim 3 wherein the bracket body has two or
20  more engaging portions extending from two locations of the bracket body and
coupling to two or more portions of the electrical connector on the printed

circuit board.

5. A method of securing one electrical connector to another electrical

connector, the method comprising:



coupling to two or nore portions of the electrical connector on the printed
circuit board. 5. A nethod of securing one electrical connector to another
el ectrical connector, the nethod conprigikng: - 15 coupling a first

el ectrical connector to a second connector; and using a device to secure
the first electrical connector to the second electrical connector wherein
the device conprises a bracket body and at | east one engagi ng portion
extending fromthe bracket body such that 5 when the device is fitted with
the first connector, the bracket body at |east partially envelops the first

connector and the en I n rtion extends to the gecond el ectrical
connect or and coupﬁoélg’ﬁﬁg agﬁ%gptqcﬁ;pa&f:onqqﬁ: Orst&ao?f'&‘)@aé’é’flp?gﬁﬁ ®Pnnector. 6.
An interconnect systemconprising a first connector, a second 10 connector,
e onnect o s SRS AN B SRS S hcRRaR Lon e
with the second co t e and the

' 1ESrih tor omprises t d'a
third connector neliegyithi e i B, thEARERE VYonfrisd %%‘rﬁn %ﬁx% tape

second connector and the engagl evli ce secures ‘the seco conhector to

the third connect deast che chpdgitipei@tion eReendiigabonothdetheleet bedy kach danpri ses a
bracket body and at | east one engagi ng portion extending fromthe bracket

body such5that whehen the doviegisrfittetbwithehe §irsticdonadcter tthe bhackse bodiy at
connector, the bracket body at |east partially envel ops the second
connector and t he lastdagtiajihenyders te faxt eonngcias anddhe gngeging PeEEDr and

I rtion f hi r nn r. .
couples to a port Xtends tottﬂg sécondd elg&rlcglcéo%nector and couples to a portion of

the second electrical connector.

6. An interconnect system comprising a first connector, a second

10 connector, a third connector and an engaging device,

wherein the first connector mates with the second connector at a first
end of the second connector and the third connector mates with the
second connector at a second end of the second connector and the
engaging device secures the second connector to the third connector;

15 and

wherein the engaging device further comprises a bracket body and at
least one engaging portion extending from the bracket body such that
when the engaging device is fitted with the second connector, the
bracket body at least partially envelops the second connector and the

20 engaging portion extends to the third connector and couples to a portion

of the third connector.

7. The interconnect system as claimed in claim 6 wherein the third
connector further comprises at least one protrusion on at least one surface of
the third connector, the engaging portion of the engaging device further

25  comprises at least one through-hole, and the protrusion on the third connector

couples with the through-hole of the engaging portion of the engaging device



7. The interconnect systemas clainmed in claim6 wherein the third

connector further conprises at |east one protrusion on at | east one surface
of the third connector, the engaging porig on of the engagi ng device further
25 conprises at | east one through-hole, and the protrusion on the third
connector couples wth the through-hole of the engaging portion of the
engagi ng device -16- when the engaging device is in the position that
secures the second connector to the third connector. 8. The interconnect
systemas clained in claim6 wherein the second connector is bonded to the
third connectob by, a bondinﬁrdevLce nd the 5 eg %gin%hgortiqg of the

engagi ng devi ¥ eﬁi%?‘é%agt‘%g RYICE I} FtEAPTEIab it PR LI SESRTDRAORIFEIE ¢ he
second connec i+f: the third connector. 9. The interconnect
system as cIaﬁﬁ%ﬁtﬁﬁagﬁgﬁﬁﬁggmherein t he bonding device is a |latching

devi ce, the engaging portion of the engaging device is a protrusion and at
the location gf thThéﬁHt&?c&%@E@%%&fm%%fa@m&ﬂ?n@%ﬁ% AhedddnRRE té@Adeoupl es to
the third connector is a through-hole; and wherein the protrusion fits into

t he t hrough- hodmeerst i hgades tovtiehthirdeonatebt by adeyidig dewiea ahbehengagi ng
device is in the position that secures the second connector to the third
connect or.5  engaging portion of the engaging device couples to the third connector at the

location where the second connector is bonded to the third connector.

9. The interconnect system as claimed in claim 8 wherein the bonding
device is a latching device, the engaging portion of the engaging device is a
protrusion and at the location of the third connector where the engaging

10 portion couples to the third connector is a through-hole; and wherein the
protrusion fits into the through-hole and engages with the latching device
when the engaging device is in the position that secures the second connector

to the third connector.



