310 C:+1 2003 SPECI FI CATI ON ELECTRI CAL CONNECTOR AND METHOD OF ASSEMBLI NG
SAME Field of the Invention This invention generally relates to the art of
el ectrical connectors, including a nethod of assenbling a plurality of
termnals into a connector housing. Background of the Invention Cenerally,
a typical electrical connector includes sonme formof dielectric or

I nsul ating housing nmounting a plurality of conductive term nals. For

i nstance, the housing may be nol ded of plastic nmateri al A&k er i nal s
may be stanped and fornmed of sheet netal material. The housing has

term nal -recei ving passages into which the termnals are inserted so that
contact portions of the term nals HpEEFPRATIONT Or engagi ng the cont act
portions of the termnals of a conplenentary mati ng connector or other

connecting devi A3 ng% g; PﬁSﬁMfBrL% F%gf f‘%degd or

face at which tfe=—=% - ojs ] 5
rear termnating end or face at which termnating portions of the
termnals are | ocated. The term nal -receiving passages extend generally
bet ween t he Fialdiofghehyebtéonri nati ng ends of the connector housing. In
assenbling such electrical connectors, the termnals can be ins rq&.ed into
the passages eit hBHS fFGRIIOMgenegally Telairs 4o W?@l@ﬁnﬁijﬁﬂmﬁ‘@ﬁ’f’?‘@l 'PBAt end
of the housj i ' | Ihal -recei ving
passages fr%&ﬁﬂ%&gﬁ‘rﬁ%{@ %L@?‘?Sﬁgﬂéﬁ%@??ﬁdf‘%@ﬁ%@? %@s? Isi ng, problens
have been encountered wth the

Backeround of the Invention

Generally, a typical electrical connector includes some form of dielectric or
insulating housing mounting a plurality of conductive terminals. For instance, the
housing may be molded of plastic material and the terminals may be stamped and
formed of sheet metal material. The housing has terminal-receiving passages into
which the terminals are inserted so that contact portions of the terminals are exposed
for engaging the contact portions of the terminals of a complementary mating
connector or other connecting device.

A typical electrical connector has a front mating end or face at which the
contact portions of the terminals are exposed, and a rear terminating end or face at
which terminating portions of the terminals are located. The terminal-receiving

\ passages extend generally between the mating and terminating ends of the connector
housing. In assembling such electrical connectors, the terminals can be inserted into
the passages either from the rear end of the housing or from the front end of the
housing.

When terminals are inserted into the terminal-receiving passages from the rear
terminating end of the connector housing, problems have been encountered with the
terminals having a tendency to back out of the housing in response to mating forces
on the terminals at the front mating end of the connector. Often, a second housing
component is utilized in order to counteract this tendency. However, this adds both

matcrial and manufacturing costs to the assembly.
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term nals having a tendency to back out of the housing in response to
mating forces on the termnals at the front nmating end of the connector.
~Oten, a second housing conponent is utilized in order to counteract this
~tendency. However, this adds both material and manufacturing costs to the
assenbly. 1 31 0 CT 2003 Wen terninals may have been i ng&8Ctdinto their
passages fromthe front nmating end of the connector housing, different
probl ens have been encountered. Depending on the spaci n%por pitch of the

terminals, an adéihat erminafsanay mevy beert inesedtintodhgitpassages noay the AwNt i nt o

their passages- Further, if the front . contact portjion of the .termnals
i s utilizedmasingsndipf e cospegior W@grﬂl%%feabpfeﬁlé%?’é}é’ﬂé?cﬂ BPYHETEY avoi d

mvent an| DaerueRdn e eatinE O hECH oPE il ol Afeck e RUMReSgy A RSP CT

term nal s intQuéd GERARRAAL iM@URIrHasAbed. Further, ifaheirond & contacy miriedofthe a
carrier strip. Summary of the Invention An object, therefore, of the

i nvention i tengngls dvitiized forgwshing, dxtarcareauiust be exareiseshin axd@i@aY®R i n whi ch

term nals are gang | oaded i nt?l t he connect housi ng. Anot her object of

the invent i cHMagINEPT5PIsH MEnHhE APHae PREHRAY i 1e98%8K0  ing a plurality of

termnals into aaousi L Ccal iamr;gﬁon

cont enpl at es that'h? ere%]ang %Rﬁlgt élellkﬁﬁ%‘frtgf yal ar@ | oi&ﬁg%og%ﬁag 1c_a_r rier strip.

The housi ng Jiaslify &t tndinkls¥ntefa cosfigtidrabusing while thy tpassalgew. joined bhe

exenpl ary enbodi mrent of the invention, the housing is provided with a
carrier strip.

Summary of the Invention

An object, therefore, of the invention is to provide a new and improved
electrical connector in which terminals are gang loaded into the connector housing.

Another object of the invention is to provide a unique method of assembling a
plurality of terminals into a housing of an electrical connector.

The invention contemplates that the terminals initially are joined by a carrier
strip. The housing has a plurality of terminal-receiving passages.

In the exemplary embodiment of the invention, the housing is provided with a
slot communicating with and spanning a plurality of the terminal-receiving passages.
The terminals are inserted into the slot in an insertion direction while the carrier strip
is still attached. The terminals and carrier strip then are moved transversely of the
insertion direction until the terminals are positioned in the terminal-receiving
passages.

The invention contemplates moving the terminals in the insertion direction to
seat the terminals in the terminal-receiving passages after the terminals are moved
transversely of the insertion direction into the passages. The terminals are moved in
the insertion direction until abutment shoulders on the terminals engage abutment
surfaces on the housing. The carrier strip then can be removed from the terminals.

Other objects, features and advantages of the invention will be apparent from
the following detailed description taken in connection with the accompanying draw-

ings.



sl ot eommuni cating with and spanning a plurality of the term nal-receiving
passages. The ternmnals are inserted into the slot in an insertion

. direction while the carrier strip is still attached. The termnals and
carrier strip then are noved transversely of the insertion direction until
the termnals are positioned in the term nal-receiving passages. The

I nvention contenplates noving the termnals in the i nsert 8dldi ®¥Bction to
seat the terminals in the term nal-receiving passages after the term nals
are noved BrixfiDeseriygion offthe Pmwimgserti on direction into the passages. The

termnals are nmoved in the insertion directigon until abutne |

Eﬂe t er ni Bal s enddgdeatpiss pbhis lngmtwé}c%@clbﬁwttbﬁ@e‘ﬁgdgzbﬁaf"’ RES %&ﬁ%ﬂfe’&l@f ;?pon
en can be renoyved from j.nal : ' ; ”

advant ages & FH}e/mi?%bnetﬁF F%Qe%fmgﬁﬁﬁﬁéa’%lﬁégéﬁﬁop ’?@%&ﬁ%ﬁeﬂﬂ? g?lméﬁ\?\naﬁgﬁgg%eai | ed

descri pti on Jhaketh ek T&QITREY beBetiublertibed by eefareaceyionige fiillowing dgstiptios 1 0 C

r 2003 Bri ef Description of the Drawi ngs The features of this invention

whi ch are beikes\s dotjondtipnneittetheaceorspanyfogrdrawings,in whigh ikafefr§1cF in t he

appended cl ai ns. _The ipvention, together with.its. pbjects and the

3dvan_t atges thchf’é‘F 1depfily e %@E?ﬂtﬁﬁ’%‘g?ggﬁrﬁﬁa?)€lllr‘§$1§$‘ence to the fol | owing
escription takgRsikEpH VRGH Live iEG 026t SIRBIRRNI doginébiteiay i n which
l'i ke reference nungra S Fdentlltlf%p}yﬁe ellemgnts in the figures gﬁgd i n which:
FI GURE 1 i s tamfinflphsseaibsddertordimgitb ehe inferdivnebidrtariabuiernimalsgemerehili ng

term nal s assenbl ed according to the invention with certain termnals
renoved for clanty;

FIGURE 2 is a rear perspective view of the connector of Figure 1;

FIGURE 3 is a front elevational view of the connector of Figure 1;

FIGURE 4 is a horizontal cut-away perspective view of the connector housing
with one of the terminal clusters yet to be inserted in the housing;

FIGURE 35 is a vertical cut-away perspective view of the connector housing
with only one of the terminal clusters about to be inserted into the housing;

FIGURE 6 is a view similar to that of Figure 4 with the carrier strip of the
terminal cluster inserted through one of the insertion slots in the housing;

FIGURE 7 is a view similar to that of Figure 5 with the carrier strip of the
terminal cluster inserted through one of the insertion slots in the housing:

FIGURE 8 is a view similar to that of Figure 6 with the terminal cluster
moved transversely of the insertion direction until the terminals are positioned in the
terminal receiving passages;,

FIGURE 9 is a view similar to that of Figure 7 with the terminal cluster
moved transversely of the insertion direction until the terminals are positioned in the
terminal receiving passages;

FIGURE 10 is a view similar to that of Figure 8 with the terminal cluster
being moved rearwardly in the insertion direction to its final position;

FIGURE 11 is a view similar to that of Figure 9 with the terminal cluster

being moved rearwardly in the insertion direction to its final position; and




clarity, FIGURE 2 is a rear perspective view of the connector of Figure 1,
HGURE 3 is a front elevational view of the connector of Figure 1; FIGURE 4
_is a horizontal cut-away perspective view of the connector housing wth
one of the termnal clusters yet to be inserted in the housing; FIGJURE 5 is
a vertical cut-away perspective view of the connector houﬂng'[ mth only
one of the termnal clusters about to be inserted into the housing; FlGJRE
6is aviewsimlar to that of Figure 4 with the carrier strip of the

term nal cl uster RIGHRE ¢2lig dviewgbmidmeo ofat bABi guresEr tit ovithsthe heusing furiber
housing; FIGURE 7 is a viewsimlar to that of Figure 5 with the carrier
strip of theut-geayimeiovcthgsbetmenhaufacedbarvieanibn tesmmabyandibe hoYsiig: i on sl ots
in the housing: FIGURE 8 is a viewsimlar to that of Figure 6 with the
termnal cluster noved transversely of the insertion direction until the
termnals are positioned in the termnal receiving passages; FIGURE 9 is a
viewsimlar to that of Figure 7 with the termnal cluster noved
transversely of the insertion direction until the termnals are positioned
in the termnal receiving passages; FIGJURE 10 is a view simlar to that of
Figure 8 with the termnal cluster being noved rearwardly in the insertion
direction to its final position; FIGURE 11 is a view simlar to that of
Figure 9 with the termnal cluster being noved rearwardly in the insertion
direction to its final position; and 3 i



31 OCT 2003 FIGURE 12 is a viewsimlar to that of Figure 10 but with the

housing further cut-away to show the abutnment surfaces between the

.termnals and the housing. 4 3 10 C T 2003 Detail ed Description of the

Preferred Enbodi mnent Referring to the drawi ngs in greater éiet il and first
Fintile

to Figures 1-3, the invention is enmbodied in an electrica tor,
general |y designated 14. The connector is a shielded connector and
includes a dielectric housing, generally designated 16, substantially
?urr?unde? ?eg@lﬁ?ﬁbﬁytigﬁ_ﬁ_f&haﬂg{eﬁsﬁmm'mm]8. The shield includes a
ront par efi ne y a flange 20 and a forwardl rojecting.,shroud 22
and a rear part QRefemiag tgihegdrawvmgsm %&atﬁmftﬁs@B‘é}L‘J\gF‘HFSﬁuﬁsgj'ééB'f ng shroud 2

6. Flanges.20 and.24 of..the front .and ' : '
agai nst cac RSN i APt s TR S Fb SRl b gty B 1 LR S aral y
from {1 ange 50, an¢k i ahicldi8RbAtkelck aRIMcRMeas dRREtricRRingNgriepllye 2.

Rearwardly projecting shroud 26 of the rear shield part substantially

:l;“r re andz P@gﬁ?ﬁﬁed%, ?bstmfndnm@udbyn@ddjyemiﬁei@, geherolly designsfied t&heThe ont
par efines a front mating.r t h

sur [ oun FI s tShEeflfl: mesludes 2 Hont P%’h@eﬁﬂ%d pﬁéeffa@gghﬁagé a ;%r%&%ﬁg Bfeogt‘éc {nggﬁlgov‘\l/.d I'n

particul ar, referring_to .Figurne 4-] | 1R dM el

dielectric %oﬁ%‘{ ﬁbeaggaﬁge%&:)énbgcapflléeﬂckg%g{ypg%%re udrﬁlsl, ggﬁtlggﬁglﬁggdggbf pl astic

materi al . The,aushnad 21 kiedesentand reankhislipang afegortaf@sedagaiastreacis other
termnating face 30. A plurality of termnal-receiving gsa es 32 extend
t hrough t he dndudimpedaegetberbyttabs 2}mnxecangjrqaéa¢rdlﬁfa%§lms=ﬁ§ des incl ude

arelatively wd ' '
ybehindeﬂgn%ré%rag bggtcsgel:noirﬁ 1g2uv¥e a.n(ile%r\arfa%@tﬂr&%!:ﬁ'ng shroud 26 of the rear

shield part substantially surrounds housing 16, and forwardly projecting shroud 22 of

the front shield part defines a front mating receptacle of the connector and surrounds
the contact portions of the terminals as described below.

In particular, referring to Figure 4 in conjunction with Figures 1-3, dielectric
housing 16 is a one-piece structure unitarily molded of plastic material. The housing
includes a front mating face 28 and a rear terminating face 30. A plurality of
terminal-receiving passages 32 extend through the housing between the front and rear
faces. The passages include a relatively wide forward section 32w and a relatively
narrow rearward section 32n (Fig. 12) and are separated by partitions 34. As best
seen in Figure 3, a plurality of insertion slots 36 communicate with and span the
terminal-receiving passages 32. These insertion slots are horizontally separated in a
single plane by ribs 35. Figure 3 shows that two of the insertion slots 36
communicate with and span three terminal-receiving passages 32 while a central
insertion slot 36 communicates with and spans two terminal-receiving passages 32.
Partitions 34 have upper ribs 34a that define an upper edge 32a of the terminal
receiving passage 32 and a lower edge 36a of the insertion slot 36.

Still referring to Figures 1-4, connector 14 includes a plurality of stamped and
formed sheet metal terminals, generally designated 38 (Fig. 4), which are assembled
into housing 16 so that the terminals are mounted in terminal-receiving passages 32.

Each terminal includes a front contact portion 40 and a rear terminating portion 42.
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narrow rearward section 32n (Fig. 12) and are separated by partitions 34.

As best seen in Figure 3, a plurality of insertion slots 36 comrunicate
with and span the term nal-receiving passages 32. These ingertion slots

"are horizontally separated in a single plane by ribs 35. FBd®Cé 2803shows

that two of the insertion slots 36 comunicate with and span three

term nal -recei ving passages 32 while a central insertion slot 36

communi cates with and spans two terminal -receiving pass?)?‘ﬁs Cf“ért tﬁartitions
34 have UPPRAcH fepaindfalst hatuddehiretention septpray 44chryansaopwandl rected R &F

recei ving passage 32 and a | ower edge 36a t he J. ' L 0her3Gg abt i 1

referring tharbs §6r dbe IEtﬂI}tIbeﬁ?ﬁ‘é@"tS(fP%lﬁeaf‘ﬁ%rﬁ[nggjegu zgd;ugjf]%;ﬁol? st anmped and
formed sheet netal . ter 'ngl S .nggneral |y designated 38 (Fig. 4), which are
assenmbl ed PPRISMAS Fﬁglhf SWINERat the terminals are nounted in

ter i nal - r ecei Vi Rg, AASEAGESe 3dmpeEasd fdrmedifoal sherthetdbiatcternioat clesFFact
portion 40 and a'rear tenninating portion 42. 5 3.1

_ ! ) q C. 15%8303 Eacé],s m nal
al so incl ud&gneaam)e&mgn' iated 505 compnsefofianivabty it S RLENEG Y et it or
barbs 46. The retention sections formrearwardl ' ' flereRnt
shoul ders 482ain l@@@mdﬂ@e%tisé@é’no'}‘eﬁ tefszl?%eﬁ%Fés(Fe%feHra %C%]\ﬂgﬁgg}g% are stanped

and forned from shee tak in St b i€ 4ipst RF msertion ireto aht pf thesi gnat ed
50, conprisé&t rsawb‘iq.ﬁ%\lt?lk?db:mftgr m nal Elj oi ned by a carrier strip.,52. In

t he embodi n%%te s JoNBiL I3Esiteﬂicﬁn@mrmgﬂ‘rmeingdﬁr’ﬂeh’eﬂ6§ feomt W@U@&ﬁf}???er ent
ul

gﬁgbg][ St ﬁg mas;rgé%héfr?gﬁzggo ﬁ%{%’t’egﬁgy . H'gf?rﬁeé't %kﬁ’g"d%g{? th'gﬁglférnéo%' nto
te)ﬁ'{)\(l)\ﬁienrrem Og:%bggr;sl ({] é@%gl-ég?igfn%%agﬁgés Stleﬁlgfnﬂé‘mrwpgs?{g%s 39 céhpiaratihg t he

| with each insertion slot 36, corresponding to three terminals 38 in the cluster 50. The
central column of terminal receiving passages 32 includes two passages 32
communicating with each invention slot 36. As such, it can be seen that the inventicn
is not limited to “gang loading” of terminal clusters of three terminals. Greater or
fewer terminals can be employed in each cluster, with insertion slots 36 dimensioned
accordingly to receive the length of the carrier strip 52.

Figures 4-11 show the steps involved in assembling terminals 38 into
terminal-receiving passages 32 of dielectric housing 16 of connector 12. Turning first
to Figures 4 and 5, it can be seen that five terminal clusters 50 of three terminals 38
already have been mounted in housing 16. One terminal cluster 50" is about to be
inserted into the housing in the direction of arrow “A” which represents the “insertion
direction” of the terminals.
Figures 6 and 7 show the one terminal cluster 50' having been inserted in

insertion direction “A™ so that terminals 38 are aligned with terminal-receiving
passages 32 and carrier strip 52 moves through insertion slot 36 as best seen in Figure
7, until the carrier strip is located beyond rear terminating face 30 of housing 16. Itis
significant to note in Figure 6 that: (a) terminals 38 of the cluster 50" are located above
terminal-receiving passages 32 and within insertion slot 36; and (b) the terminal

cluster 50" has not been inserted rearwardly as far as the five other terminal clusters

already mounted in the housing.



colums of term nal-receiving passages 32 include thr

comuni cating wth each insertion gl ot 36, correspongsngatsza?ﬁfetzaz

.termnals 38 in the cluster 50. The central colum of terminal receiving

passages 32 includes two passages 32 conmunicating wth eaglgcyngntion

flot 36. As S'l'JCh, it can be seen that the invention is not limted to
gang | oading" of termnal clusters of three termnals. Geater or fewer

term nals can be e_rrpl oged in each cluster, with insertion slo isrg .

g: ge[m ozeclll1 a(r:]cd’ngu;]rng ynd § shest gheermpipal ql‘ésﬁﬁtﬁqh%?"lqgﬁ%eegﬂorviegr’ﬁ gtd )

ures 4-11 show, the steps,invol.y | ' ' 4 -

EI' erm nal -.reé’éqlﬁtﬁ%{’-‘pégg‘é@gg P g?\g 3{3??1?53 %Ed;?ﬁgxﬁ%rﬁgfétﬁ)gﬁ%&({%%ﬁ 12

clurmt ng f|56 %ndt'ﬁ- RAEAH B8 « cRstel $0'¢amobed GoerwiriiBtin thevdiractipniofial
usters of three'termnals 38 already have been nounted in housing 16

One t er i naly BT tdplirials Fipatiichlarlpecaritersunating PORIQPSHREANBISG g in the

direction of arrow "A" which represents_the "insert.i,0 | |
. - - l4a 1 d i :
terninal s. Fhgmiesslét 3mtrqueblitpsibpg aE?ﬁé%"é‘ﬁrP@ﬂé‘ippErlrﬁpss{Bé‘? 1@8% he{giﬂﬁgogeteﬂe

inserted in insertion dijection "A" so that termnals 38 [ |
_ )S! are aligned
t erm nal - r ed8¢%IYRE P48 atfes 32 and carrier strip 52 noves throug% e

insertion slot 36p3s,kq8tng e Rhéw e Biiaallclugsertsol haviveg ean mevedgeamgrdl
| ocat ed beyond reaf term nati ng face 301 of housi 5srlp ni fq';:ant

D onol© L b Grftdhal ) e & porle i B ey 3% gl o o

fhe.t er m nal thekersven chsiern Do beyaavPrraagl e ibBEEl hp dReqlqporiaontl ()

e other Lt Mabafl 48l ifto B pAAMYIRIRIAGBBAS hhagisécs 10 CT
between adjacent partitions is slightly less than the distance across retention section
44 and barbs 46 of terminal 38. Movement of the terminals 38 in the direction of
arrow “C” ceases when rearwardly projecting abutment shoulders 48 contact and
engage the abutment shoulders or surfaces 60 formed on partitions 34 within terminal-
receiving passages 32. The abutment surfaces 60 face forwardly for engaging the
rearwardly facing abutment surfaces 48 of terminals 38. The terminals therefore
cannot back out of the housing in response to mating forces on front contact portions
40 of the terminals. In Figure 12, all of the terminals of all of the terminal clusters
shown are fully seated within terminal-receiving passages 32 in housing 16. The
retention sections 44 of the terminals are located in the forward section 32w of
terminal receiving passages 32 and the terminating portions 42 of the terminals extend
through the rearward section 32n of the terminal receiving passages. The only
remaining step is to remove carrier strips 52 from terminating portions 42, leaving all
of the terminals 38 as separate and individual components. Wires or cables then can
be attached to the rear terminating portions 42, The rear terminating portions of the
terminals also can be formed into various configurations, if desired, such as forming
the connector as a right angled connector, with the rear terminating portions forming
terminal tails for insertion into appropriate holes in a printed circuit board or a surface

mount application in which the rear terminating portions form terminal tails for

contacting conductive pads on a printed circuit board.
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Figures 8 and 9 show the term nal cluster 50" having been noved in a
direction indicated by arrows "B" which is down or transverse to insertion
~direction "A" (Figs. 6 and 7). Wen the termnal cluster 50'is noved
downwardly in the direction of arrows "B," termnals 38 (particularly rear
term nating portions 42) drop from insertion slot 36 thrppgtq bgpgnsi ti on
area 37 and past upper ribs 34a into term nal- receiving passages 32.

Figures 10 and 11 show the termnal cluster 5 0 havi_&g_ been noved
rearwardly in tyewdi besidemod tharthensehtidn may b embodjedhisy hensPEbal | el to
the insertion direction of the term nal cl ulster. Dl,l{ii rs}ﬂ tg\fe Prggverrent of
the term nafsmisrwithuet depastng famghe apipboy congsal ChApCteIPEITE i ' i nt o t he
partitions 34 at an area. 34h in which ' Sliiwe&viAg bakasts,

partitions Fxamapl I'Stanceé across retention section 44

and barbs 48 afnd 8610 A4 insHRMGRRR Inedbarl fate dRhEORIE Fheiterminals tionkkt i on
of arrow" ceases when Tearwardly projecting abutnent shoul ders 48

contact andye8Ngaes thdwsartivh sentdrepyediddemsingd theslifl deels 105 Gnpbieale - on

partitions 34 within ten-ninal-_ receiving pass s 32, T L e

surfaces 60 Amtierfabiemative youldptiizefays kgt %ﬁ@n arﬁ&%fﬁtréﬂe ({‘Bgﬂcﬁ% néé1 ‘abut ment

surfaces 48 of term nal §ﬁi§?§iﬁ$ﬁéﬂ&ﬁﬂo§liﬁa?ﬂ! B @bStactGaa R&kntlvmcsectiarts of
! !

§ 3
t he housi ngCPRIBFLABFFERUPY g forces on front contact portions 40 of

the term nals, b Bnfet fHdifischfon abls 268 tHderminalidneiped dowabefors thefalsteatssi nal
clusters shown are tul

y seated within term nal -receiyi n\g lﬂfeitssg%g;acqz in
housi ng 16. (fdmsef@haidtinthedeusingndssuctpfa pordon ¢rths RAUsPeFRUF JEUFS* n t he
forward section 32w of ternjnal,k receiVvi hemtigsIM nat i ng
portions 42 a@@ﬁ@@"eﬂﬁ?ﬂ&?goéﬁ?chﬂ’g’se‘i%?@gﬁ%ﬁﬁggfégﬁgﬁggg%cti on 32n of
the term nal, Ig6el v 0% c0aFRAGESn: LhEnoIEl ind GEBRIMERS, tidrefore, exd o beenve

carrier stri'BE B2 F oM term hati ng portions 42, | eavi n%h all . . .
considered in all respects as illustrative and not restrictive, and The invention 1s not to

be limited to the details given herein.



of the termnals 38 as separate and individual conponents. Wres or cables
then can be attached to the rear termnating portions 42. The rear
~terminating portions of the termnals also can be forned into various

configurations, if desired, such as form ng the connector_as right

angl ed connector, with the rear term nating portions formﬂdj UCE&% nal
tails for insertion into appropriate holes in a printed circuit board or a
surface nmount application in which the rear term nating portions form

t erm nal taiWhatfieclaimpehisacti ng conductive pads on a printed circuit board.
7 31 0 CT 2003 It will_ be understood that the invention may be enbodied in

ot her specific flbrf eliFEtesliongesd FPAE " ¥P%m t he spirit or central

characteristics ther o 1Y AAad) feyiniatihp eacked plufdity bfiserti on
slots and terninal $F%g%{c\%0ﬁéln5§§§ggg§3al Fhe term nal sﬁlcoul d be inserted

from the reaged,8 fertfindlFecenanspargaged brtchdingbemiesn teufbes apd dsfiniagiant o t he
i nsertion slot, dropped down and then slid back for final geat I.ng. Anot her
al ternati ve jnserion diredtioneeachit¢rminakaeccaties passagehemesonfisurst I ECefgar ed to

the contact and retention sections. ln such | t Bh and
retention seterm@ﬁ%themmr%mn@ra‘&%i%‘ﬁ%&%‘?“o%“ s %ﬁo@ﬁeﬁg o (gl?ts Egé?m’ nal’s

dr opped downse?ﬁ&?{a& %Qﬁ) &b !sﬁd%mti%? fadeliBarl H$Ehdrtowedsdectiorn, A redrealinusiiong.  As
such, a portion o PR&Rousi ng woul'd initially act as part_of the

i nsertion sl gtsaanehlagbs ssgtienhhving afawanily fsing oimend sheflderfar eRgRENGA -

receiving cavities. The present exanples and enbodi.nmgnts. .theref. , are to
be consi der@.dnplnma!lﬂﬂryr@B@@l@h%d‘?ﬂqﬂ&@i”éﬁflmsﬁg] °‘P‘3%‘E’§f%?%‘%, and the

| nvention i Spa%gégef 'y tentle?nall hnrpelttl%g sto? irk Qqea@%ﬁé ofSafll M4ES sB%Erﬁh@thc%lurality of

terminal-receiving passages in a direction transverse to said insertion direction and
being adjacent said plurality of terminal receiving passages; and

a plurality of electrically conductive terminals secured within the terminal-
receiving passages of the housing, each said terminal having a contact section for
engaging a mating electrical component, a tail section for interconnection to an
electrical circuit member, a retention section for securing the terminal in its respective
terminal-Teceiving passage, and an abutment shoulder engaging said forwardly facing

abutment shoulder in its respective terminal-receiving passage.

2. The electrical connector of claim 1 wherein said housing is a unitarily

molded, one-piece member.

3. The electrical connector of claim 1 wherein said housing further
includes a transition region between each said terminal receiving passage and said
insertion slot, and said tail section of each terminal is dimensioned so that a portion
thereof passes through said transition region to permit passage of said terminal from

said slot to said terminal receiving passage.



31 OCT 2Q03 What is clainmed is: 1. An electrical connector, conprising: a
di el ectric housing having a mating face, a termnating face, a plurality of
st epped terninal -receiving passages extendi ng between the faces and
"defining an insertion direction, each termninal-receivi ngrﬁgﬁme bei ng
I

configured to receive a termnal therein and having an section
and a narrowed section, said enlarged section being closer to said mating
face than said narrowed section, a rearward portion of said enlarged
section having a 4 or weri eledificil bonrmber p clins h odieden sdid retenfipagienidoneot

conpl enentary abutnment shoul der on a termnal inserted in the . bei

t er mi nal - r ececlvienginapissuidgethan thedpikisersioniof dhertermyRals paid retention spElOn belE,  of
said faces spannjng the.pluyrality..of k] - i M4 : ; e a

G rect 1 on 1 narbn dwngideiyrd sebfh of MRS AAFEE o HRBIBEARTSA 2 ) ¢
plurality of, torminalheegiuiiid SPaRSRGS®E. and a plurality of electrically
conductive termnal's secured wthin the term nal - receiving passages of the

housi ng, each said term nal having a contact section for engaging a mating
el ectrical conponent, a tail section for, jnt %r connecti,on to an £t rical
S

circuit member, &5.ret eHed dJectgealicpprectesiof skam S WRFreRSiddFTTNYY Seicﬁigl{l ?

respective termnal-recejvin . -
Sardfor var RS (BN S SHY HERREAOIr A Ty Paridh SEE rp AR £900FRGRS! N9

term nal - r eqgL¥LNeiBASSAPEnlarged SBoR lo€ SHe/Tiobiging and teahid sectibn beigrtodategher ei n
said housing I's a unitarily “nol ded, one-piece nenber. 3. The electrical
connect or of withiaisaidinartvevedisactsmi of thobising- f urt her i ncludes a transition
regi on between each said term nal receiving passage and said

6. The electrical connector of claim 5 wherein said retention section is

secured within said housing immediately adjacent said transition region.

7. The electrical connector of claim 3 wherein said retention section is

secured within said housing immediately adjacent said transition region.

8. The electrical connector of claim 1 wherein said terminals are made
from sheet metal material having a predetermined thickness, said insertion slot is at
least as tall as the thickness of the sheet metal material of the terminals, and the

transition region is at least as wide as the narrowest portion of the terminals.

9. The electrical connector of claim 1 wherein said housing includes a
plurality of partitions between the terminal-receiving passages and separating the
terminals, the partitions having spaced apart upper ribs separating said passages from

said insertion slot, said transition region being located between a pair of said spaced

apart ribs.

10.  The electrical connector of claim 1 wherein said housing includes a

plurality of said insertion slots and adjacent terminal-receiving passages.

10



insertion slot, and said tail section of each term nal is dinensioned so
that a portion thereof passes through said transition region to permt
‘passage of said termnal from said slot to said term nal receiving
passage. 9 31 0 CT 2003 4. The electrical connector of gNdilh2ifIwherein said
retention section of each terminal is wider than the tail section of the
termnal, said retention section being |ocated within said enlarged
section of the housing and the tail section being |ocated wthin said
narrowed section pf thend\Qe@iiog comecibief eleine 10 whate spplexity ofopsegtieh m 3
wherein said retention section of each termnal is wider than the tai
section of tdietstassinianaticallzispaced ppart #163Y.- secti on being |ocated within said
enl arged section of the housing and the tail section being located wthin
said narrowed section of the housing. 6. The electrical connector of claim
5 wherein said retention section is secured within said housing

i mredi ately adjacent said transition region. 7. The electrical connector of
claim3 wherein said retention section is secured within said housing

i medi ately adjacent said transition region. 8. The electrical connector of
claiml1 wherein said termnals are nade fromsheet netal material having a
predeterm ned thickness, said insertion slot is at |east as tall as the

t hi ckness of the sheet nmetal material of the termnals, and the transition
region is at least as wide as the narrowest portion of the termnals. 9.
The el ectrical connector of claim1l wherein said housing includes a
plurality of partitions between the term nal -receiving passages and
separating the

11



termnals, the partitions having spaced apart upper ribs separating said
passages from said insertion slot, said transition region being |ocated
between a pair of said spaced apart ribs. 10. The electrical connector of

"claim 1l wherein said housing includes a plurality of said insertion slots

and adj acent terminal-receiving passages. 10 3 1 0 CT 2G0B8pFH200IThe

el ectrical connector of claim10 where said plurality of insertion slots
are in a vertically spaced apart array. 11 31 OC T 2003 12. An electrical
connect or, conpri Ny eRc@icall ahédter, banmisiog:havi ng a front mating face, a
rear termnating face, a plurality of stepped term nal-receiying passages
ext endi ng bet weer dinlectrizdeusing having afi@nhngtng 3§t ERoKRIEINgINg i cating

with and spanning the plyrality of.termnal- LV X g a
plurality ofplwabgwﬁ%eaqppgtfé@%}b%'&iﬁﬁvén%%?SFR%%‘*%F%‘%@%P%’%% in&f%hgﬁi'serm nal -
recei ving passages of . LR $3ind sheR @b phavhnef serntmdlact
section for e%‘ﬁ?ﬁ%?%“‘é@&??@@é%ﬁrﬁiﬁg’éﬁ% gor?%onén%t?‘ zla) taitP section for

i nt er connecteQiying paksaged;@ad rical circuit menber, and a retention section
for securing the termnal in its respective term nal 'rf{ﬁ-ei V‘lh{] pagsage;

sai d slot being d:iMimn’édeﬁaﬁlb’cﬁnﬂdﬁ’&i‘@“ﬁpﬂ?é?“l“fegfi kel indp eﬁ'ﬁ"s therein
and each said termnal -1 ecgl 19 PIR3AM RihAD RLARNSLAREA skdiohdsel ve only

one term nalreceiving passages o
engaging a mating electrical component, a tail section for intercormection to an

clectrical circuit member, and a retention section for securing the terminal 1n 1ts

respective terminal-receiving passage;

said slot being dimensioned to receive said plurality of terminals therein and

cach said terminal-receiving passage being dimensioned to receive only one terminal

therein.

13.  The electrical connector of claim 12 wherein said housing is a unitarily

molded, one-piece member.

14. The electrical connector of claim 12 wherein each said terminal-
receiving passage has a forwardly facing abutment shoulder for engaging a
complementary abutment shoulder on a terminal inserted in the terminal-receiving
passage and each said terminal having an abutment shoulder engaging said forwardly

facing abutment shoulder in its respective terminal-receiving passage.

15. The electrical connector of claim 12 wherein said terminal insertion

slot extends through one of said front mating face and a rear terminating face.

12



therein. 13. The electrical connector of claim 12 wherein said housi ng is a
unitarily nolded, one-piece nenber. 14. The el ectrical connector of claim

.12 wherein each said term nal- receiving passage has a forwardly facing

abut ment shoul der for engaging a conplenentary abut mszij ﬁgﬁmﬁer on a
termnal inserted in the termnal-receiving passage a 1 aid term nal
havi ng an abut nment shoul der engagi ng said forwardly facing abutnment

shoul der in its respective termnal-receivjn ssage.,15..Th | ectrical
connector of claib.12 'Whﬁefrleﬁtﬁc@&?@e@@m{ﬁ‘é%m?%g’gle’fql‘g??ldé‘?‘ﬁf"%@f@ﬁds t hr ough

one of said front nating face and a r 2003
16. The e: eclleliué%ﬁaﬁﬁﬁfﬁg‘ﬁﬁrSglOB%eﬁegpﬁ?%a gﬁlél?lgﬂseal dlhﬁgﬁsssfl %%amr

includes a trg m'aT {9068 Y0P And Sliea <8RG0 BedkH térmimil alimentienedi soghgassage
and said term inseftion slot, and said tail section of each ter nal
i s di mensi onggtisn tﬁebatfpasscpﬁmugmatmmbnpemre@ newni pgFragarbsdd Y
region to permt passage of said termnal fromsaid slot to said term naI
recei vi ng pafemgeid sigt towrid temurd) reERINERAT ¥t or of cl ai m 16 wherein said
retention section of each termnal is wder than the tail section of the
termnal. 18. The electrical connector of claim16 wherein said retent| on
section is secureggd w ter Bles@ical oggh@nﬁg)ﬂcmdﬁammgmaﬂpaqmow@pno
transition region. 19. The electrical connector of claim12 wherein said
terninal s areachmeenindliomiddrdlyn thetad seefonef] h?teﬁﬁwlng a predeterm ned

t hi ckness, said insertion slot is at

18. The electrical connector of claim 16 wherein said retention section is

secured within said housing immediately adjacent said transition region.

19.  The electrical connector of claim 12 wherein said terminals are made
from sheet metal material having a predetermined thickness, said insertion slot is at
least as tall as the thickness of the sheet metal material of the terminals, and the

transition region is at least as wide as the narrowest portion of the terminals.

20.  The electrical connector of claim 12 wherein said housing includes a
plurality of partitions between the terminal-receiving passages and separating the
terminals, the partitions having spaced apart upper ribs separating said passages from

said terminal insertion slot, said transition region being located between a pair of said

spaced apart ribs.

71, The electrical connector of claim 12 wherein said housing includes a

plurality of said insertion slots and adjacent terminal-receiving passages.

13



| east- as tall as the thickness of the sheet netal material of the
ttermnals, and the transition region is at |east as wide as the narrowest
.portion of the termnals. 20. The electrical connector of claim 12 wherein
said housing includes a plurality of partitions between g 7003 .

term nal -recei ving passages and separating the termnals, the partitions
havi ng spaced apart upper ribs separating said passages from said term nal
insertion slot, said transition region being |ocated between a pair of said
spaced apart ribs22.21. Afeusing éeran; cdepiricad APEEEST: COTPEFYEm 12 wherei n sai d
housi ng includes a plyrali of said.,i rtigp. slots and adj acent

term nal -recei vi fg"p &w&&%i?%plfcwe%ﬁ Ogg’. A housing for an

el ectrical connec Ry f284-ng: @ unitarily nol ded, one-piece dielectric
body; a front rrat%?lrémf%ce; 5 r‘ear terminating face; a plurality of stepped
term nal -recei vi ngraassagesing ficendi ng bet ween the faces, each said _
term nal -recei ving passage being confjigured to recelxgq%&a t.ennin tfﬂ:%g,el n

and having a f or waphirslity 26 steppeddmaal TesH KR Patsagcs X g By gen the

conpl enent ar abut nent shoul der. : ] ' 4 ferhiifl therei
termnal -r ecé“@?isﬁ tmglgrggel\émggg?ﬁgﬁ%élﬁ%%rt% oﬁﬁ%ﬁﬁgxt endi ng teiler]%ugh one

of said faceg, Eﬂiﬁﬁﬁfm facipS@ithan shbulerdonengaingtai complémeéntanyd
spanni ng t he de urality of term nal-receiving passages; and a plurality of
partitions bgiueent shoaldepomn texininad insextedin the iesmigebTeceHanSHRIEIES ons

a terminal insertion slot extending through one of said faces, said terminal
insertion slot communicating with and spanning the plurality of terminal-receiving
passages; and

a plurality of partitions between the terminal-receiving passages, the partitions
having spaced apart upper ribs separating said passages from said insertion slot,

whereby a plurality of terminals joined by a carrier strip can be inserted into

the housing by inserting the carrier strip first into the slot and then moving the

terminals transversely into the passages.

23. The housing of claim 22 wherein each {erminal-receiving passage has
an enlarged section and a narrowed section, said enlarged section being closer to said
mating face than said narrowed section, a rearward portion of said enlarged section

having said forwardly facing abutment shoulder therein.

24.  The housing of claim 22 further including a plurality of said insertion

slots and adjacent terminal-receiving passages.
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havi ng spaced apart upper ribs separating said passages fromsaid insertion

slot, whereby a plurality of termnals joined by a carrier strip can be

_inserted into the housing by inserting the carrier strip first into the
slot and then noving the termnals transversely into thi @%zzgﬁes. 23. The
housi ng of claim 22 wherein each term nal -receiving pass & an

enl arged section and a narrowed section, said enlarged section being closer

to said mating face than said narrowed seciion, a.rearwar orti of said
enl arged secti on 25haviAgetkadpiiassemiingg théllﬁd’r}ém??i%‘r“\{\@ﬁgﬁ&%grM?%‘er ei n.
24. The housing.of claim?22 furth i.n ing a plurality of said insertion
slots and adjs c?@}ﬁﬁﬁoﬁaqop}pgég’ig\n%ge%a%{gages. 14 3 10 CT 2003 25. A

met hod of assenbl 'rHGidﬁqépJ woaing ¥av@ig 4 QbR Matts facd, @ rear houshatggdhcesand 2

el ectrical connector, conprising the steps of: providing a ho sing havi ng a
front matingfiatie; oftemsiaal-teesinngprssagestextendingdn & dirgetipndistygendfie faces,

term nal -recei ving passages extending.in _a direct.ion b aces,

and a term reaid 4 tageingl igperipplot, dhiranSeugh fle“f?“ET‘B‘P"éc%‘ %rrvﬁ?n ca{ |ptﬁ§%“ th and
spanning a | ur.al i f the ] z{feei ving passages; providing a
plurality ofIHBTaég)f ?{%‘8? ni/”%%ﬁ%%!:ﬁ%@‘s?eg?rﬁ nal s joined by a carrier strip;
inserting the plusakidivg Qfaluiﬁﬁﬂbf\abaribmymosdimﬁvb terovinadloyeingddty 4 ¢RI
insertion direction; noving the termnals and carrier strip transversely
of said insesttippn direction

inserting the plurality of terminals into said insertion slot in an insertion
direction;
moving the terminals and carrier strip transversely of said insertion direction

until the terminals are positioned in the terminal-receiving passages;
moving the terminals parallel to said insertion direction to seat the terminals in

the terminal-receiving passages after the terminals are moved transversely of the

insertion direction into the passages; and

removing the carrier strip from the terminals.

26.  The method of claim 25 wherein the terminals are moved in said
seating movement until abutment shoulders on the terminals engage abutment

surfaces on the housing.

27. The method of claim 25 wherein said terminals are mserted into said
housing by inserting the carrier strip first into said slot, and said carrier strip is

removed with the carrier strip located beyond the rear terminating face outside the

housing.
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until. the termnals are positioned in the term nal -receiving passages;
nmoving the termnals parallel to said insertion direction to seat the
terminals in the term nal-receiving passages after the termnals are noved
“transversely of the insertion direction into the passages; and renoving
the carrier strip fromthe termnals. 26. The method of 7glg@TrH@S wherein
the termnals are noved in said seating novenent until abutnment shoul ders
on the term nals engage abutnent surfaces on the housji(%?g;.1S ar217. The net hod

of claim 25 whereggn sghd niethod aifaﬂaimhﬁislérﬁﬁ@usqi%fe&“g : %g?eﬁao%y o
inserting the carrier strip first int 0. sal g g's%{gho%@ﬂ,gﬁ{?‘élgde%aagﬁ’lhﬁﬁtﬁéf' pis

renoved wi t fortineraoanedtion ta@nelscirisabpiey! e rear term nating face

outside the housing. 15.31 0.C.T etheBLARGNS havihgspaceéd apdrer ei n
each sai d t 8AMUSES Q%ﬁ@c%ﬂie Fﬁlnlg%lcrtelgegﬁﬁgﬁgsrsagér%iterg?onnegt i E(l)n %‘o}mar_l el ectri cal

circuit me"%ﬁéer SR FoPoUs) £9d hArsAded Bonpsai 1rrainial insation gl and defHungHRt ween
the term nal*Teécelving passages, the partitions_ havin ?Ig(ﬂceg apart .. upper
ri bs separ aljangtisaiekigabsage detiveonn pair ¢f said Aaced ApALETS AR ST FANSYS
defining a transition region |pcated bet I i h R4 thagnaeed apart
ribs, and sm@mﬁ&tﬁkiwdeﬁﬁ%%ﬁalcg?%m%ﬁgﬁla%é@ﬁr%%\?? g said termnal tail
section through said transiii £01 RAn{HaPacsiRing passget i on sl ot to said

t er m nal -reéE&}’i‘ﬁ@nb%aé‘iglgsgﬁobggtﬁe met hod of clalm 28 wherein said
termnal further includes a retention section for securing the termnal in
18 respective tezrgr'n na’{‘l;er rigtiloglo? glaggl %g%%%fein said termina) further includes a

retention section for securing the terminal in its respective terminal-recelving passage,
and said seating movement step includes moving said retention section of said

terminal under said upper ribs.
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and said seating novenent step includes noving said retention section of
said term nal under said upper ribs. 16 31 OCT 2003 30. A nethod of
~assenbling a plurality of termnals into a housing of an electrical
connector, conprising the steps of: providing the housing having a
plurality of term nal-receiving passages and a term naf 1i(jg3@3i on sl ot
comuni cating with and spanning a plurality of the term nal- receiving

passages; providing a plurality of elect riéal I condijct i vehr?té]glrngr?g%s j oi ned

by a carrier strd@; inswetiodglessembbing RBILIY A tsrppalsniod ertion

slot in an insertion directi on.. ri%wengokhe termnals and carrier strip
transver sel Se@ificalHOANEHYe FPIBRSEE HESPSS: until the terminals are

positioned in th : 3 ih4d srgad terafinhireseningipassagss @ad B er
strip fromthe t§¥oﬁ(ﬁgk@@%%£&$#éb%tam g? cl ai m 30 wherejn said housing

i s provi dediaigikhl dnskrtivitslotratinngidaiog vatcand sparwying pWFARY PHGC{ST4Y t h sai d
I nsertion slot extending through one of said faces, and the carrier strip
i s insertedrécetving passagest at the front mating end of the housing until the

carrier strip is located he d.the r bidudtiPeiehakijgined b aderriehe
housi ng. 32. Thepﬁ%‘fl%gacﬁu%ﬁg’iorﬁ%%@cﬁc udIFHng a further step of noving the
termnals p .lel to said insertion direction until abutnment shoul ders on
the term nal's’engage abutnment surfaces on the terninal -recei vidnlgct%ahssages
in order to seat ihdegting the terminals into the terminal insertion slot in an msertion di .
moving the terminals and carrier strip transversely of said insertion direction
until the terminals are positioned in the terminal-receiving passages; and

removing the carrier strip from the terminals.

31.  The method of claim 30 wherein said housing is provided with a front
mating face and a rear terminating face with said insertion slot extending through one
of said faces, and the carrier strip is inserted into the slot at the front mating end of the

housing until the carrier strip is located beyond the rear terminating end outside the

housing.

32.  The method of claim 31 including a further step of moving the
terminals parallel to said insertion direction until abutment shoulders on the terminals
engage abutment surfaces on the terminal-receiving passages in order to seat the

terminals in the terminal-receiving passages.

33.  The method of claim 30 wherein said terminals are inserted into said
housing by inserting the carrier strip first into said slot, and said carrier strip is

removed with the carrier strip located beyond the rear terminating face outside the

housing.
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termnals in the term nal -receiving passages. 33. The nethod of claim 30
wherein said termnals are inserted into said housing by inserting the
~carrier strip first into said slot, and said carrier stgi(],g][:igffpugrenoved with

the carrier strip |located beyond the rear termnating f i de the
housing. 17 3 1 OC T 2003 34. The nethod of claim 30 wherein each said
termnal has a section of reduced width, said housing includes a plurality

of partitions between the term nal- receiving passages,...h it ons
havi ng spaced am.t uPpemethogof slaie A8 MheEI% sk Sg%é?g?a‘a%lshaﬁgg?n&{sogﬁog term nal

insertion slot and defining.a transiti F O+l 96as Rt Y@inad- pai r of

sai d spaced‘eé\!ﬁffit‘“fdﬂbéﬁlgéﬁ%lg%}n&ﬁ{%?%lﬁgglgarlgggﬁg@g%ent e??gep i ncl u&ﬁ]s movi ng

said section of.re ' 9 o S$34cdd bp @D sprier oibs seggramgfsedm sai d

i nsertion si*6Y Y8 pggsﬁggst’gﬁaﬁgﬁﬂsgfggi vi % pa&ag? 35, The, rrgt hod, of claim
34 wherein }?gg;;geg o £ad tkmirahisertion slotlend defining eHersiPISEsOndecaYt securing
a

the termnal inits respective termnal-recejving pas kg
seating novisreren s paipof said sirssd ARAF P> 884G E%?ﬁsgﬁl@glg]? Mo CElai d

term nal un%%(rinsgaslafid sueg 1c?r[ of rleggéedlv%dth through said transition region from said

insertion slot to said terminal-receiving passage.

3s. The method of claim 34 wherein said terminal further includes a

retention section for securing the terminal in its respective terminal-recelving passage,

i and said seating movement step includes moving said retention section of said

terminal under said upper ribs.
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