FLOATI NG CONNECTOR AND METHOD FOR MANUFACTURI NG THEREFOR BACKGROUND OF THE
I NVENTION 5 Field of the Invention The present invention relates to a
floati ng connector and a nmethod for manufacturing therefor. 10 Description
of the Related Art For exanple, when two circuit boards are connected to
‘each other, a technique may be used in which a female type connector is
fastened to one circuit board, a male type connector is fastened to the
other circuit board, and these femal e and nal e type connectors are nmated
and 15 conROATINGCOANEGIOR ANDHMETHOD&OR NANUEACTVRINGTHEREFOR he
positions of the pair of connectors that are mated are predeterm ned on
the circuit boards, so th#AcheROENEOFOfHE DFPENTIONS relatively [imted.
When it is attenpted to mate the two connectors in such cases, unless one
of tg1e UM SELOT @ flexibility, not only is normal mating and connection
of the two connectors inpossible, but at |east one of the connectors or
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t he3fousi ng 110. 1 Each contact 120 conprises a fastening part 121 which is
fastened to ImBigh 4 31l ABY theyfloating connector 101 1s fastened to one circuit board PCB,

and is mated and connected with a mating connector 131 which is fastened to another circuit
board PCB that is disposed perpendicular to this first circuit board PCB. The mating connector
131 comprises a housing 140 which extends in the direction of length (i.e., the direction

35  perpendicular to the plane of the page in Fig. 7 (A), or the left-right direction in Fig. 7 (B)), and a
plurality of pin contacts 150 which are attached in two rows in the direction of length of the
housing 140. Each of the pin contacts 150 comprises a board connection part which 1s connected
by soldering to the second circuit board PCB, and a pin contact part which extends vertically
downward from the board connection part.

40
The floating connector 101 comprnses a housing 110 which extends in the direction of
length (i.e., the direction perpendicular to the plane of the page in Fig. 7 (A), or the lefi-right
direction in Fig. 7 (B)), and a plurality of contacts 120 which are attached in two rows in the
direction of [ength of the housing 110.
45



soldering tine part 123 which is connected to the first circuit board PCB,
and a pair of contact pieces 124 which contact the corresponding pin
contact 150. These contacts 120 are fornmed by stanping and form ng netal
plates. As is shown nost clearly in Figs. 8(A) to 8(C), the fastening 5
part 121 is formed substantially in a box shape conprising a pair of side
walls 121 a that are separated fromeach other by a specified interval in
the direction of Iength of the housing 110, a front end wall 121b which
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Each contact 230 comprises a fastening part 231 which is fastened to the second housing
220, a strain absorbing part 232, a board connection part 233 which is connected to the circuit
45  board, and a pair of contact parts 234 which contact a mating contact (not shown in the figures).
These contacts 230 are formed in a substantially flat plate shape. The fastening part 231 is



2 fornmed into a substantially rectangul ar shape which is forned exclusively
by the stanping of a netal plate. The strain absorbing part 232 is forned
into an el astic shape which extends fromthe |ower end of the fastening
part 231 via a plurality of curvilinear parts, and is fornmed exclusively

by the stanping of the netal plate. The board connection part 233 is forned
so that this part 5 extends downward fromthe end portion of the strain
absorbing part 232, and is formed by the stanping and form ng of the netal
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conpector 101 shown in Figs. 7(A), 7(B), 8(A) to 8(C, since contacts 120
that ar epgzémd@éf@glday?]corrpl i cated formng follow ng the stanping of nmetal 35
pl ates are used, such a connector is inferior in terns of the productivity
of the cont a%p%nés%QJtilithoﬁbleAﬁB?w%mnsK%?Nﬁh§64f-P(ﬁ)tsﬁn' ng parts 121 of the
contacts 120 are for med substantially with a box shape, the dinensions of
the, gontqgaq%@ reI atively large in the direction of |length of the
housri ng e dlrectlon perpendi cular to this direction of |ength,
so that it i d|ff| t ) a in recent conpact
hi gh- densi ty %Ha‘é%sﬁpé%“@‘a@\?a@%“ Koﬁﬁ%gﬁ%?gﬁ when the 40 plurality of
contacts 120 are fast ened t o the housi ng 110, the plurality of contacts 120
are_not attached t%@ ousi n ]h% a at one tjne, ins each,copt act
1203Ps separ dodeyeratied % Bropleans baye ffe,qgfn?ouwr pdhe gas Pﬁgﬂuebjforfweaﬁwna
cont act ﬂ@&ﬁ*?ﬂ‘é’rnm%&féor dingly, such a connector is inferior in ternms of the
connector assenbly productivity. 45 Furthernore, in the case of the
floating conkest orthe oase shitharlopingtagnedor o3 shoren mBigu74b), 46D, 3EA)0&(Gont act s
230, t heincenomadts | ZBDatarepioduard by ermplisitaddoymipy follovisg tepiangping of3netal
35  plates are used, such a connector is inferior in terms of the productivity of the contacts 120.
Furthermore, since the fastening parts 121 of the contacts 120 are formed substantially with a
box shape, the dimensions of the contacts 120 are relatively large in the direction of length of the
housing 110 and the direction perpendicular to this direction of length, so that 1t 1s difficult to use
such a connector in recent compact high-density electronic devices. Furthermore, when the
40  plurality of contacts 120 are fastened to the housing 110, the plurality of contacts 120 are not
attached to the housing 110 all at one time; instead, each contact 120 is separately attached to the
housing 110 after being cut from a contact carrier. Accordingly, such a connector is inferior in
terms of the connector assembly productivity.

45 Furthermore, in the case of the floating connector 201 shown in Fig. 9, in the
manufacture of the contacts 230, the contacts 230 are formed exclusively by the stamping of



met al plates except for the base connection parts 233; accordingly, the
productivity of the contacts 230 is good. However, when the plurality of
contacts 230 are fastened to the second housing 220, the plurality of
contacts 230 are not all fastened to the second housing 220 at one tineg;

I nstead, each contact 230 is separately attached to the second housi ng 220
after being cut 5 froma contact carrier. Accordingly, such a connector is
inferior in terns of the connector assenbly productivity. The pl anes of
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40  1n which the plurality of contacts are stamped.

Furthermore, the floating connector manufacturing method according to Claim 3
comprises the steps of stamping a plurality of contacts arranged in a single row, in which each
contact has a fastening part which is fastened to a housing, a contact part which contacts the

45  corresponding mating contact, a leg part which is connected to a circuit board, and a curvilinear
elastic part which 1s disposed between the fastening part and the leg part, and the positions of the



45 corresponding mating contact, a leg part which is connected to a circuit
board, and a curvilinear elastic part which is disposed between the
fastening part and the leg part, and the positions of the 4 elastic parts
are shifted along the axial direction of the contacts so that the elastic
parts of adjacent contacts do not interfere with each other, formng a
bent part between the fastening part and the elastic part or between the
elastic part and the | eg part of each contact, so that the respective |eg
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showing a plan view, Fig. 1 (B) showing a front view, Fig. 1 (C) showing a bottom view, and Fig,.
35 1 (D)showmng a right-side view. Fig. 2 1s a sectional view along line 2-2 in Fig. 1 (B). Fig. 3 1s

a plan view of the blank in a state in which a plurality of contacts have been stamped. Figs. 4(A)

and 4(B) are plan views of a state in which forming has been applied to the contacts shown in

Fig. 3. Fig. 5 is a sectional view of the mating connector. Fig, 6 is a sectional view showing a

state in which the mating connector shown in Fig. 5 has been mated with the floating connector
40  shown in Figs. 1{A) to 1(D).

In Fig. 6, the floating connector 1 is fastened to one circuit board PCBI1, and is mated and
connected with a mating connector 50 that is fastened to another circuit board PCB2. As is
shown in Fig. 5, the mating connector 50 comprises an insulating housing 51 which extends in

45  the direction of length (1.e., the direction perpendicular to the plane of the page in Fig. 5), and a
plurality of mating contacts 52 which are attached in two rows along the direction of length of



shown in Fig. 5, the mating connector 50 conprises an insulating housing 51
whi ch extends in 45 the direction of length (i.e., the direction

per pendi cular to the plane of the page in Fig. 5), and a plurality of
mating contacts 52 which are attached in two rows along the direction of

| ength of 5 the housing 51. A connector receiving recess 58 which extends
in the direction of length is fornmed in the housing 51. Furthernore,
positioning posts 56 are formed so that these positioning posts 56
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Fur ernore, _the Ieg &grts of the contacts 30 of the respective rows are

di sposed in gurtg deecras iof thegonigets 4P ghthererges bR AV P8 SIsPPEH W r ect i on
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30B whoged pendaqtaiBswitesB legr pard BB asedispned drethowtsidde. As is shown in Figs.
1(ApSto 1(D), 2, 4(A) and 4(B), each contact 30A conprises a fastening
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f rom t hehd ioueitg @00k Knt b4ie3 5 R5hRAINBEND Aitward from the lower end of the fastening part
31A and which has a specified length, an elastic part 33 A which is bent downward from the tip
40  end of the bent part 32 A so that this elastic part is parallel to the fastening part 314, a leg part
34A which extends downward from the elastic part 33 A, and a contact part 35A which extends
upward from the fastening part 31A. The respective contacts 30A are formed by stamping and
forming metal plates. In each contact part 30A, the planes of the fastening part 31 A, elastic part
33A, leg part 34A and contact part 35A extend along the row disposition direction of the
45  contacts 30 (i.e., the direction of length of the housing 10). As is shown in Fig. 2, the contact
parts 35A are lined up at a specified pitch on both side surfaces of the partition walls 15 by the



31A and which has a specified length, an elastic part 33A which is bent
downward fromthe tip 40 end of the bent part 32A so that this elastic part
is parallel to the fastening part 31A a leg part 34A which extends
downward fromthe elastic part 33A, and a contact part 35A which extends
upward fromthe fastening part 31A, The respective contacts 30A are forned
by stanmping and formng netal plates. In each contact part 3 0OA the
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di sposed inside the correspondi ng opening parts 13 in the main body part 11
of the housing 10 when the fastening parts 31B are fastened to the bottom
wal | of the mating part 12. As is shown 35 in Figs. 1(A) to 1(D, 2, 4(A
and 4(B), the elastic parts 33B are positioned inside these opening parts
13, and are formed with a curved shape that is substantially an S shape, so
that the mating part 12 can be noved elastically in the direction of
length of the housing 10 and the direction perpendicular to this direction
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40  elastic parts 33 A with a substantially inverted S shape and elastic parts 33B with a substantially
S shape, the die pins that stamp out the areas between the elastic parts 33 A and 33B can be
strengthened, so that the manufacture of the contacts 30A and 30B 1s facilitated.

Furthermore, after the plurality of contacts 30A and 30 in the form of single rows have
45  been stamped from the metal plates, the respective contacts 30A and 30B are bent along the lines
L1 and L2 shown 1n Fig. 3, so that the bent parts 32A and 32B are formed between the fastening



30 36A and 36B and contact parts 35A and 35B are also shifted in the axial
direction. Since the elastic parts 33A and 33B respectively have a
substantially inverted S shape and a substantially S shape, these parts
wll interfere with each other (assum ng that the disposition pitch of the
contacts 30A and 30B is not varied) if the positions of the elastic parts
33A and 33B are not shifted in the axial direction in the state of the
blank from which the contacts are punched out. 35 Accordingly, as a result
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circuit board PCB1, so that horizontal positioning of the tine plate 20 with respect to the circuit

board PCBI1 s accomplished; furthermore, the board locking parts 22 are locked to the circuit

45  board PCBI, so that the tine plate 20 is fastened to the circuit board PCB1. Then, the leg parts
34A and 34B are connected by soldering to the circuit board PCB1.



30 Then, the leg parts 34A and 34B of the respective contacts 30A and 30B
are cut fromthe contact carrier C by being cut along the broken lines L3
in Figs. 4(A) and 4(B). As a result, the fastening of the contacts 3 OA
and 30B of one row to the housing 10 is conpleted. Then, once the fastening
of the contacts 30A and 30B of one row to the housing 10 has been

conpl eted, the contacts 30A and 30B of the other row are fastened to the
housing 10 by the sane nethod as that described above. 35 Subsequently,
the leg parts 34A and 34B of the respective contacts 30A and 30B are
passed t hr ou@he tnbentalg of tinefidating bameddr bbn tHeeicuinbogpd FBCB 1 20hy beredkhéthe housi ng
| ocki ng npatdlsnctibting or dut@ndticigoupking. endfe adse of aak@ekid Molmghbeinky bk0. As a
resul t, msk@cdslifahidhghe pademigpodts 28 260 BIre lRllingAartt 32 Sispvad blmtﬂéltgle platd B)

and §i g208re dohigted, ls@ @ak B9 £ARBRSI0F tolfohﬁtHE@élﬂiré n & fBstglldceUint sl cheard PCBL.
In thisafasRel @snimwmé‘ﬂﬁeaea AdSctact A SRPRP NVE bEMYaBGHS 30A and

30B arethr eBUH s (60G0 tnidaN c"&@bl?ﬁ eﬁ@Pﬁﬁﬁ”ﬁg pbﬁohé"@ftﬁé [ Wakts 5’@

PCB 1, P:% daf%@*b RBwPRS Efcuitdo E‘ 1re 0% & @h&ne n@ﬁi@te'z te |nt 0
pos'tlomr alese Pgecf vg@bg, ﬁhﬁt 'ggyﬁ‘ ,94 ol FCHiA o oar d
PCB}G gr e C())I;ll a U3 Prev, tg r 10 g SpeCt to

t he CII’CUIt sb 58 Futrrigh? Ifﬂ ﬁ gﬂflgl ocki ng
parts 25° ’?ﬂegtofg%ﬁg]cf B ST oé‘f 45 board PCB1, so that the ti ne pI ate 20
is fastened circuit board PCB1.. Then, the I ar 34A 4B are
connect ed by o5 &f&n{l??éoféprfﬁmnﬁdwéwﬂmmcm beREP R, gﬁ

floatin a@aﬁ ﬁ@éi%?f the patingecoppgeiqyileas sBewp It © iy t @F*ﬂ&é‘?ﬂne?’ﬁﬁhha%s

mouh? i n§edy mawnteshe the chgtithaargP CB h thweongagt parts3SAand aBi of thoesmertig, t here
may be cpmaetaditand 30Bwndcthe ehssicqroniaci wants 3§ opthetmatag cantdeth Sacenticyeddhng part s
22 di spethed sothat the twp gicypt braedsiroéectrieallyrpotmasted tg eachivdlteri In this casd, simecessary
t o f or mtiehedastc patst 3B A md BB halresit peakibbefor the nsainp pedd 2 59 moed ¢lastichlhyeinlthg part s
34A and dd4dioafof tdnethrefsipctotus e 10 and detdireSivh penendBBahaeis déectionas kadth

t hr a0gh vhtheedpactas ge-uppbeshirface dfakadt ¢ifcuitheadiFCRII, ktrdin #adisReHked W@ porti ons
of the heginpaithshahAtingdanddd? sohak baseolieaat ed bel ow the circuit board PCBI
are bent, so that the tine plate 20 and circuit board PCBl are cl anped by

the bent | egrp@idiordth BEfasdiiaRbrilaeeLiRClohRbE 388AnaREB 10nR8RkAgm™ed on

the |eg oﬁﬁfﬁﬁnﬁ% B36Bhe LIRS pRIS ¥6RbHidE oh RIS BRAMBIhA R HrfokRe bhRah i N9
CO”Q§Ct f?:'morfﬁl% b%hﬁ%&‘t‘sgzﬁ%ﬂ&g %rodm t?%e%hfa@ﬁ 15C58§H' fgor 50
fastene to t e other circuit boar 'S ma Wt ng part 12

h b d
éssaif IS %fglsge{‘llml g oty a%{w“éa'éersmﬂst% 3 oy ae% o an

the matin t sSch% ot her sotr] thetwo circuit
boa s are e 8% gq ay Eﬁtrﬂ‘?étég g}gy&pﬁéﬁpos ot f E%fée@“ ifpRiening pe
el asti c PREF 1l Iheelasticdarts 3 §§<ﬂ PR bupplse h%tWﬁ%rt ﬁhﬁélaﬁt&?rl?aﬂi;33f\é‘“ﬁnve
el asti capPPynd H“etl%ParEﬁf‘é@PﬁéﬂBof I engt h of the housing 10 and the direction
perpendicular to this direction of length 20 with respect to the upper
surface of t ketheiflogtingdonpesiter aberadidlg OB lmslt 2sawvas deberibeil sbaveetie pthnehefithe
mat Bhg wlastc pdris ofrttei cogtacts extend wrthé B vedispdseionksectinmchf tFuronbesporddent partshe
manuf ac e dspobed eewesanshefatteriag pard acittbesd @ Asanphr @Bhetsicare theywosl dstin GartOdrder
t han t hehesslegppisngp it thb&graitabf the pluedite oNguntR8rddikyostdit f GigFertd that is
per f or meenfii€Rionlin the row disposition direction of the contacts. Accordingly, the area that is

occupied in the row disposition direction of the contacts and the direction that is perpendicular to

40  this row disposition direction can be reduced, so that compact high-density mounting on the

circuit board 1s possible. Furthermore, all of the contacts can be inserted into the housing at one

time, so that a connector that is superior in terms of connector assembly productivity can be

obtained. Moreover, since forming need be performed only one time in the formation of the bent

parts, the contact productivity is also good.

of the float m%mq)%?p ntt Otr f ﬁgresen% 1nve1['1t1cbnrhaP§gg6% gi'fit ! t\b ° ea\‘f%} Connte Ct or
8“’«5‘%’%

45
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25 the formation of the bent parts 32A and 32B, the productivity of the
contacts is also good. An enbodi nent of the present invention has been
descri bed above. However, the present invention is not limted to this
enbodi nent; various alterations or nodifications may be nmade. 30 For
exanple, the bent parts 32A and 32B nmay be di sposed not only between the
fastening parts 3 1A and 3IB and the elastic parts 33A and 33B, but also
-between the elastic parts 33A and 33B and the leg parts 34A and 34B. In
t he fl oati ngFuntiremeotepthe dloetirgdiongediar aCkaiding 19 Chsn Basthedasweniitreatcattingstp t he
pl anes @laitnHe whateiretha poditorpaf the eddstit hatscontlaftédinad aaal diractidveofitioacontacts
di sposi &b that fhie eRefid gtts of adji@ntantetds, nod iflerhdivith aidhsotladr én thesposiadviliet ween
t he fastgnlnglifgaftsntadisart kRGP bAS tAcomdaizls e rohatidpsifioh bRGfof@hasdnkatspar t s
and 5t hen fheGomadtipate Mtetiftan b edub4l, Bthhéa ﬂ’(‘;atﬁlg%oﬂ{eufoak\‘hlc‘ﬁ i9fupeptiact s are
di sposeg:rng oPth%hﬁQ%Foﬁ@fth%%ﬁth&%aﬁ&ﬂa@@aﬂlEh;Sr GigePw di sposi tion direction of
the contacts. Accordlng y, the area that i's occupied in the row
di sposi tion gjfee hgfﬂo ARLAS LS, rﬁ@a@%& oSl Rk i n@b i 3
per pendigih il eahl% WP, bbbl %gécaﬂ RO SR 0 that
1c€ 8

1
Fur PRer e aa X%“ﬁ{é(’%%éi’h% c‘? Eas i@d @ ggﬁsﬁac&; ﬁg%?g% 5?{53 e e
Tolrggucfllfftﬂ %‘thg X e}sffmggﬁ Ak Eggea%ﬂ SEmILY
onl'y on&aHmRars gre Fhafted Wtql%'ﬁ“ Ifﬁﬁé’%m“ aarcwotaﬁ fio ps %ﬁductlwty
i s al soagidernt comactpdompt irerfere path epeheo th‘?fo@[‘m HERBing®AE ai m

2 i 45t hend theekstioparbeidsiwren dha dasticpat ﬁ@@tbe\lﬂ'@a@i qf e@ﬁvec r £ éwsth@f t he

el ast i ¢ rgsaeqtye dagepagth of the ¢lurality hécamtdct arelanranged ore mggeraé coofiguretion, so t hat

t he el astsedingdha Punfityadjcantasts amanged ot ssingle nov inteithehbayieg giidnk tiswgtndt her i n
t he st atcetting thwhipcdnds bhibe pdgymakb of the oéspedive aotisctafremst @npeticapudr. Adcceinglyngl v,
t he rowacdbsyEor in whichicomtictothat heseribamttants af northe neosriahctilizatian eamnal ler i al
can2be hmediedrdl one tmlehaid whitl QaldréfgreGOp&as i termb bdonh SctSiiehitdy pioductivéty s  of
the uti bhdedpable odtohipRt BighldaaditydRitib@barC mbeifhavd ded. Furthernore, the
fl oati ng connector manufacturing nmethod according to Claim3 conprises the
steps of stanping a plurality of contacts arranged in a single row, in

whi ch each 10 contact has a fastening part which is fastened to a housi ng,
a contact part which contacts the corresponding mating contact, a |leg part
which is connected to a circuit board, and a curvilinear elastic part

whi ch is di sposed between the fastening part and the leg part, and the
positions of the elastic parts are shifted along the axial direction of
the contacts so that the elastic parts of adjacent contacts do not
interfere with each other, formng a bent part between the fastening part
15 and the elastic part or between the elastic part and the |leg part of
each contact, so that the respective leg parts of the plurality of
contacts are arranged in a staggered configuration, inserting the
plurality of contacts arranged in a single rowinto the housing at one
time, and cutting the tip ends of the |leg parts of the respective contacts
froma contact carrier. Accordingly, a connector in which contacts that
are superior in terns of contact material utilization can all be 20
inserted at one time, and which is therefore superior in ternms of connector
assenbly productivity and capable of conpact high-density nounting can be
manuf actured. 11
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What Is Cained Is: 1. A floating connector conprising: an insulating
housing; and 5 a plurality of contacts disposed in at |east one rowin the
housi ng; wherein each of the contacts has a fastening part which is
fastened to the housing, a contact part which contacts the correspondi ng
mating contact, a leg part which is connected to a circuit board, and a
curvilinear elastic part which is disposed between the fastening part and
the leg part, the plane of the elastic part extends in the contact row

di spo&Mﬂ@ﬂmﬁi&n and a 10 bent part is forned between the fastening
part and the elastic part or between the elastic part and the leg part, so
that the respecti xdldatif famtSoodoripieingl urality of contacts are arranged in
a staggered confugmsdbfiihiubinghdcont act row di sposition direction. 2. The
floaging connect of pREARY 6f ddeitalR didpBiadid at MAAEBR vl iR8hPRSkIbONs of the

el asti ¢ whbriP&ich %fﬁl'é%oﬁ’@éti h&ad alefds bhewiith N fateh &b R hdkink NEodn@Rl &t S SO
that t hgeliashiaeisRRY dotre onaﬁu %Qa% csea.stagrea AR iy & ’&Bﬁ{efn%ﬂ%o Worlhifaph,
other | Hnd Beushite fréla{%ti f & & érooee, th6 Bl fly Saftafd

g;s;ho:jn or ”f‘z‘rj | ;; fﬁle ?S It rﬁ&ﬁ!ﬂs‘ or&%{%}v isEQSnB dx?a 1?% aRIi agg
Con?g‘c t %eat rt B be w eh t'ljle as \M%lmgﬁ)a g& Seteeaﬁe rg% b tween the & ast1 2t an tangi;
part wihil 3%8 80 e s R Chibe T SEeoriach 1S TR g o | o

connect éﬂ“ﬁ%“%‘o&l |°P“T86te{P‘€f 1P H“%“ @SUPPi near el astic part which is
di sposed bet ween the fastening part and the |l eg part, and the positions of
the el astic2part $hafeatwgicppnegiospeseiingie Glringl, vahqreeﬂiedwsepn% he glatticct s so
t hatl5t h@ads a8 shiglepalops therxmbdisgstign ehthe cortde sasthaighe elestionagp p%%deaqmﬂt h each
ot her; fontasthdo aotintarfergayith dach okberintthrestite it which ghepivelitred cottactetast i ¢ part
or bet wetampethe el astic part and the leg part of each contact, so that the
respective leg parts of the plurality of contacts are arranged in a
st agger ed coAf i guAatétbed for nmenkcgng héogingreehndcyor@bmposihatiesteps pfinged in a
singbe row into thempagaiphgalkdy ofBentads drtai@ed ANChide fovlin whithlehdtgednbet ti p
ends of hhdefakRgingpaitsvhidh it BetehebRetouvag Godthaet Farfl WHidh doteuM thet 12
corresponding mating contact, a leg part which is connected to a circuit board, and a curvilinear
elastic part which is disposed between the fastening part and the leg part, and the positions of the
elastic parts are shifted along the axial direction of the contacts so that the elastic parts of
25  adjacent contacts do not interfere with each other;
forming a bent part between the fastening part and the elastic part or between the
elastic part and the leg part of each contact, so that the respective leg parts of the plurality of
contacts are arranged in a staggered configuration;
mserting the plurality of contacts arranged in a single row into the housing at one
30 time; and
cutting the tip ends of the leg parts of the respective contacts from a contact
carrier.
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