; CDe3e<"9<R6 T"),2 3 MAY 7002 METHOD OF MANUFACTURI NG ELECTRI CAL TERM NALS

AND TERM NAL MODULES Field of the Invention 5 This invention generally

. relates to the ar flcal connectors and, particularly, to the
termnals for sucmlmmumwmmwc Speci fically, the invention rel @3cdAft 2072

met hod of manufacturipg, fabricating electrical termnals, including

termnals used i 1 nodul e. 10 Background of the Invention A

typical electri CQ”@WW@RM‘ ncl udes_&n insul ating or dielectric housing

whi ch nmounts a pl | erm nals. The connector is mateable with a

conpl enent ary mat i ng *e@Wetect or orspﬁgfilg]ggﬂ%gti ng device 15 wherein the

termnals engage or nate with the the conpl enentary connector.

It is well known in the prior art to nmanufacture the termnals for

el ectrical connectors kgtsicd R $raRFcERiNgG Hikdeimaal s froma

continuous sheet or stri Emfmmmtp@jn meirerTiNall, MABUIEE t he stanpi ng or
punchi ng operation, portions of the sheet netal material are renoved,

| eaving the profiles of the term nals which subsequently are forned into
their desi [Fde lcrif] Urmencibhe termnals typically are joined by a
carrier Strip and/or .4 e har, of ANealeel 195 MLAl I ETLAL Locfag litate
nmovi Ng the materi al throuth a Séquéence of procéssing stations and to
facilitateed@ssadgadt dumrecRivmeper BRFORSULAEBLYI nsPafde, Tetanisiadided and

fornmed terfgials dBYcdithdd@RsPOr t §Hebr AR 2GOSEHRY i$hANARNIRI 18RI 4 he
termnals are overnpl ded by 30 a_dielectric housing form.a term nal
%9&11 [

to,
nodul e. Th&%enki M& | 857 AR R HRI 0 P& nbRBEHCRBF R N &R can be
unitarily iteseiited d,ntimcdndiesttdmaincnnesddrinaistegminal moddide 2002 2
Because of the ever-increasing mniaturization of electrical connectors and
t he continui ng demand for high density termnal arrays, stanping and
formong pr & ] d ddnyeadtipipbarriers in achieving these goals. One

5 problem invol ves the st 01 UOEDLOY OBERALERRY | iaEhliadts Skt ed
I's” stanpe of a de

above, when the sheet rret}gsf@érfya%erl a? Into a bl.ank sired
conf i gur at i1GF U@ tEiaisk Qfueht ¢ e ¢oF hF t ReUS RG] WALSh FREStsmét &1lunaldhval
inherentlydsfs resmygtaisom betmpen tbgnketsirnalis |Ravédifle with a
complementary mating connector or other connecting device
15 wherein the terminals engage or mate with the terminals of
the complementary connector.

It is well known in the prior art to manufacture
the terminals for electrical connectors by stamping and
forming the terminals from a continuous sheet or strip of

20 metal material. During the stamping or punching operation,
portions of the sheet metal material are removed, leaving
the profiles of the terminals which subsequently are formed
into their desired configurations. The terminals typically
are joined by a carrier strip and/or a tie bar of the sheet

25 metal material to facilitate moving the material through a
sequence of ©processing stations and to facilitate
subsequent fabrication operations. For instance, the
stamped and formed terminals may be transported to a
processing station whereat the terminals are overmolded by

30 a dielectric housing to form a terminal module. The entire
module, including the overmolded terminals, then can be

unitarily inserted into an electrical connector housing.



10 their desired profiles. Therefore, the density or pitch between the
respective termnals is limted by the widths of the punching tool portions
and the width of the term nal portion or solder pad and the resulta?k
strength of the solder joint forned being reduced. In other words, A 002
term nal s cannot be stanped in positions i medi ately adjacent to each
other. The present invention is directed to solving these problens by a
manuf act uri ng met hod whi ch includes a_dequence of fabricating steps

i ncludi ng both stanping and shearing processes which results in higher 20
density term nal arraés and/Oé wi der term nal ortlons because .net al

material is not renobBECBERWREFITHESHHNGTE G YRE AT N PEon An
obj ect theneéatecamfcbhmécmumﬁ|and|shé0cpnmindan@rﬁnmanﬁifoprhugﬁ met hod

of manuf ac&grrllsg ect I cgﬁrgegm % fﬂﬁegghnﬁfo%‘&ﬂeiﬂ EgFFggggl e. In

t he exenpl ary am nen nve hcl udes
the steps gbnsuaup|ng creata barrieyh metaphmavengathasalaanSor Qne

plurglity gzosheaga&ﬁdo&%gl nahs hexamglﬁgnt act g%&h@ag ab gRgeRd and 30

t erm nal rtions at the her end and ) oi ni ng e termnals by a ti'e bar
|nterned|a%§5?ﬁ§ ends. sthEedopbare. pUF?Poﬁ§ethﬁﬁ§ Wé§ﬁécﬂ?§§rﬂéﬁnﬂﬁals are

separat ed Etampeachigther abeﬂ.EﬁkSt ampi Bg aéemre&hecbﬁmgnahta@ht I 8BS

remai n jOIneg In the.sheet net ﬁh terlal Thefﬁggnk thgﬁ % MAY.Z002 3

i s shear edSEESEEPSPELE t ha TerTial - Pty &5 e lth@ﬁ £ 1ifdroved

to separatenhbeenenylnalxemﬂwedlﬁnﬂM|hﬁtwésm that eapnaheisa detkadgof
?Bacturtﬂg g tq%r il £ LST NGRHLDE ¢35 %ps CHé“d 'aéaQ?Vgﬁ't'c%

par i€ rlc t

I cul ar ousing Is overnol out rmn
i nt er medi abetwReneslls wesPeStiva tiemHaalse Jb%lrlbrém@dl bratke vadshee the

housing. The the Q@ﬁcﬁﬂbée@wptﬂdr@%h@ea@ttﬁ@ wIRRA ffe chide tkemihpal s to
insulatingly isolate the %ernlnaléﬂgg t he dle|ECtrIC 10 hou |ng A%g

di scl osed RBFERRT He $RtHSH PAE e EESHIEATForTHERIHD | 8EsthSone of
the term nabsdeut jefirthefptmed® bedhgt hedihwet. metal dmteaaflabraétethbhe
shearing step. . cifically, the rm nal reigns f the.term.n are 15
forned suc e?ﬁéﬁgzﬁtefﬁgPng %Srn%ﬁgwps rt?gns Pa ng%oseggﬁﬁkg glane
and t he resdincrgtakbeenahi pgheer.m Fake p@ﬁsennslawendngposeddumegtsdcond

pl ane. At k83§61%qg§ @heldae eI i E@ré'HQﬁu?é@tuPiH&deQhBBew%%@% of the

sheet netal materi Wth the termndl portions in | anes
portions céﬁcﬁédﬁ§edia§e§3?66? 6ﬁhsf$%¥l%ﬂﬁé@$n&gﬁﬂﬁnﬁﬁc¥9%t%% Gﬁtgpp05|te
sides of aspamptiad cindushelpdhd Prddwsedgewhbehedfesults in higher

20 density terminal arrays and/or wider terminal portions
because metal material is not removed between the portions.

Summary of the Invention
An object, therefore, of the invention is to

provide a new and improved method of manufacturing

25 electrical terminals, including a terminal module.
In the exemplary embodiment of the invention, the
method, generally, includes the steps of stamping from a
sheet o©f metal material a blank for a plurality of
elongated terminals having contact portions at one end and
30 terminal portions at the other end and Jjoining the
terminals by a tie bar intermediate the ends. The contact
portions of the respective terminals are separated from
each other by the stamping step. The terminal portions
remain joined in the sheet metal material. The blank then



Still further, the preferred enbodinment illustrated herein includes a
carrier strip joining one end 25 of the termnals after the stanping step,
- wWth finger portions projecting inwardly fromthe carrier strip. During the
formng step, the f finger portions are fornmed out of the plane of} 3 HAY 2062
sheet netal material on the sane side thereof as sone of the term nal
portions. Thereby, the 30 finger portions provide support for a transport
sheet and protect the forned term nal. Portions. Ot her objects, features and
advant ages of the invention will be apparent fromthe follow ng detail ed
description taken in connection with the acconpanying draw35 ings. 2 3
MAY x002 418 PRE2PREcFPpEPBATEF St RBeDESHIAGE ITROT LRS- es THE tARsPRAvVent i on

whi ch are bréhevedremobednevekepaeaget ther tertiitdaipgarticularity in the
appended cl ai ms. Theﬁhnventi on,.together with its objects and %‘déhe
&9%1 Péwi ng

advant ages thereof, A8y bE"BEBF1GHde? T30 TEFBEFEhTe & o MR
descri pti omatakeatimiognjaunotrminai t hothéeausdmgarhaengsdepsi pgslinedwhi ch

ik f i ify 1jke j figu i.n whi ch:
g o rgoagenursel a1 el el L, blT (00555 40050
accor di ng #Bouhetherserminplsnintrrnedhate ofhe mndsvdmrent, MIGUREL2 is a

plan view giet Barblsdinaf 166288 ShRFiIdI SHEPhobL EHRES Iriande de abg Pl an
vi ews, respectivel 15 t}eqbl ank after the formng step;, FIGJRE 5 is a

of
section ta ‘éﬁs‘agHEgEfLVy BN i T E5- 5Oof SEPYEREE 3;Ch8 GURE™ AL sy to
per specti vénsukatdhgllhe stalped antef oreetiihbask bevi aget haieveenwlided
di ei&ctri Ch?B%#ng 20 thereabout to forma termnal nodule; FIGURE 7 is a
pl an view 0 e assenbly of Figure 6, with the carrier strip renoved;
FIGURE 8 is a view shsifasclosefiabenéifri gure methodl 126 IKdEsREBe0Atapd 9B

shous an expl ededingr apeskaye YLRY 8F nbYRE-AInG2MNEGLObE LA Bislch the
term nal nodule m ght be used. .
of the 'sheet metal material after the shearing step.

Specifically, the terminal portions of the terminals are

15 formed such that alternating terminal portions are disposed
in one plane and the remaining alternating terminal
portions are disposed in a second plane. At least some of
the terminal portions are formed to one side of the sheet
metal material. With the terminal portions in two planes,

20 the portions can be used as solder pads for engaging
circuit traces on opposite sides of a printed circuit board
at the edge thereof.

Still further, the preferred embodiment
illustrated herein includes a carrier strip joining one end

25 of the terminals after the stamping step, with finger
portions projecting inwardly from the carrier strip.
During the forming step, the finger portions are formed out
of the plane of the sheet metal material on the same side
thereof as some of the terminal portions. Thereby, the

30 finger portions provide support for a transport sheet and
protect the formed terminal portions.

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

35 ings.



2 3 MAY 2002 5 Detail ed Description of the Preferred Enbodi nent Referring
to the drawings'in greater detail, Figure 1 shows a bl ank, generally

. designated 10, which has been stanped or punched from a continuous sheet or

strip of 5 metal material in an initial step of the manufacturiryg mgt g of
the invention. The stanping process renoves netal material to | eave a
profile which includes a plurality of elongated | egs 12 which eventually
will be formed into the contact portichs of elongated terminals. 10 The
terminals will include term nal portions at the opposite ends thereof which
are formed fron1a contlnuous web 14 of the sheet netal material. A

= ; heg oD 38981 nuous carrier strip 18 is

cont i nuous=y 22 FE
joined by fi ngers 20I‘Hié3 Mum@l& \&@ﬁsl‘invE&&QMri ahliyh hrBgeE5idbed0 are

inline with legs 1 dex g_hol es 2 are punc in carrier
Strip 18 1P RO E2o g PRE PR PREDAGH LaEq6entraf NE: BPPRRG-of o
conti nuouseguataimng. pr he amvenﬂammm togéhkear witBl ands mmjémnslsnﬁed to a
she in c 0 d at
Ilnes 22 |nﬁ%: ur%prfyg%?’}ﬁ% e?frfat?dé %lé grﬁg\eg néréggg gfi-llrﬂ> ?Pﬁgég% The
sheet met ato n@n%rf@l%%e@\emti@neéalzﬂnei/@n@QmPSICWIPF béthothed into
term nal p&ééérﬁ?ﬁ&nﬁng% herelangat edi b enminal s1iké GFhRRenghepdikrom

Figure 2 25_that he shearing, process, material_is not renmoved fromthe
sheet et at %%t}’ﬁ’a %n?)]r‘?l‘@e%'ﬁsphﬂcﬁbﬁgfﬁaia&&%sanfinlBt W&t <Ror ds, shear

lines 24 and 26 are pEGERDY1sheasl @:galml a;d@sl Id’f aa "ISICaISJSOdéSéimpg!@Efﬁﬁﬁ\i on,
24. i.medi at ach, ot her. .Thi al | ows

50T, e tRdE RBRGL AL AT TR A NG YR K FEE0-OiE S Bnd L

portion nmayetlksdleofitpha sztwenmgeonsol der joint or a nore secure sliding

contact_engagerrent thagmpub be g dabl e b the naLLaw 4668l nahepor ti on

formed froma stanping and not she ng operation. 2 3 MAY The
st anped anthe¥ehr@cSBERNK of Figure 2 then is forned as shown in Figures

3-5. Specifically, theggrssab @1@5540£rée§§aﬁ2v@éﬁsf0f83 c8divelyt hgepl ane
t hereof to def%ﬁ%m%g% ded cont ortions or surfaces 30. 5 Alternating

termnal porgi B¢E FRF arﬂngoth—ﬁe pl ane of the sheet netal
material to be di spoBHEIURm ®nes phasect wbnl eakbe genarailhg aloegnathag
term nal pgr%lgflsl,]_2$ | nin their original plane. Therefore,

alternating termna por fons 28a, in essence, are in a first plane and
FIGURE 6 is a perspective view of the stamped and

formed blank having the overmolded dielectric housing
20 thereabout to form a terminal module;
FIGURE 7 is a plan view of the assembly of Figure
6, with the carrier strip removed;
FIGURE 8 is a view similar to that of Figure 7;
and
25 FIGURES 9A and 9B shows an exploded perspective
view of a type of connector within which the terminal
module might be used.



10 alternating term nal portions 28b are in a second plane. Alternate
termnal portions 28b still are joined to carrier web 18 by al ternating

. fingers 20b, while the remaining alternating fingers 20a (which R&vEALEHEO
sheared fromterm nal portions 28a) have been forned out of the plane of 15
the sheet netal material so that they lie substantially in the plane of
termnal portions 28a. Finally, the tigs or distal ends of term nal
portions 28a are forned to flare upwardly or outwardly, as at 32. The
stanped and fornmed bl ank shown in Figures 3-5 20 then can be transported to
subsequent statlo S for further fabrlcatlons 2 d/ or & senbly into

el ectri cal LE5AAeEEoPESCELPL FER LA SHETLEd FfBus st anped and
formed metal strip naﬁfleer\m;:;ndton tthe edhraszﬁdgsepanatgmiaab;emaﬂeltlaulie

mat eri al trans sheet med fin nS, f.ar r naI
portions Zgégf%?m pSl Ar's of b%aB?(angeﬁpe)cl;% %%l%f’grts?t% %ﬁr?g’gléco e
transport bkeest shappedstrdeurchedi hyohon erhthmgms srtamt strdmnatfe

terngnal p%fce@n%n;@&m naamamsleflcqaal ahEe 4PRR vm&hman%eee@@ﬁ%f ace of
the transport sheet ngagyest The invention contenplates that thé
e

term nal s RgSBPactF %%‘ée%fée%% out TR e §LaFBH89c A PRE S Tir ERBPVES

fabricat edmefbe ambekmiral redulleafer wni b&bh@esemnlmhw ti ficn ude sel ect rical
connect or ur.es ctrij.c hou

) articul a - di e
R os BreaRa el Al ea el 18R Th B P o s S U e IR DRy
portions 3@ocamdd irdc3 tie 26fRacti pararicks dheeburgabkdedelrouisiadg.i s
effegtive g el ‘E‘é%é‘ﬁ?'lsy Wagy! a&%ctlﬁ%ete‘c@&n@ﬁhéla gOTr%lO'l%I dly j Qi the
termnals into a € for "Subséguént asse€ aneectrlcal
connect or . OppEstiker eigtorttherecd tehltzheaWerfmnmdwgflmrmces@neepp@ms

fingers ZOa,egFllgs of3't51)e e denmyesh bMa@é‘rﬁQPr OpA ébﬁt&ththtQBe%%tr‘ on, as
illustrated in Fi Carrier weh 18 also is renpved as illuystrated in

Figures 7 ARdI81TH éeﬁér 126 afsGORE UG F38V 165t StTGPoétundsn Ioiaef0
ternnal s, biyo fehneetrs cal Ito separaitoldevdier Di nal Esaedthea\m af(i@mélr%t ed

t er ppnal ul_e _36. Fi.nall Fi Qure sho how ron d Fig. 8)
mg be Eggdalrr? z%rl? e]1ln rviylcta ne@ XBS]peIgl f%”gaﬁqy f‘ﬁg ?’o‘fg"r% nz‘a’)‘l(2 nodul e
i s insertedrentondied ebr Q&rniea 6Ite‘ll@ct1r8| corfaaslibatagmbydsgnghe0 such
that term BabnROEhi-805n3dealendianosed Wbkl Braaf aoratdlin r dhachisng P! ug
portion 42 of the houSing, 'and term nal portions 28a and 28b"projecti ng

r ear war dl y PEESRe &f \?olsn§nﬁ’(‘3’|“t it $ ¥4 33t t he housing. As stated above,

term nal portions 28alamtk 28b 26haie iH sg@aedtbn &l fdreyaniing| anes iamd,
theégb defi

ut h t herebet ween | ich a.narro i cuit board
i nsef Saea% NE‘(? §OPEH SR S0t o8 igws 'lﬁ' \ﬁhésefg&gé etdef% td"SSor t i ons
28a (28b) Rér mrsolf‘u@mr@aas faord smltlerma]get(ﬁlggplrarezlq taref shaaakelt
conductors égge%' bgu' tThéaggéeé%e%éloRg%@&@%‘lhg)fegg@%% %fne%'xf ‘i‘i‘rﬁesb%r d 48.

The subass l'y o ure 9A then can be assenbl n an el ectrical
connect or &¥e&ikefR Livh vebhrbegéors]@éﬂcumw F@rmanBadotPHT-Iss| Phpé&deont o a

mul ti-condégbpgataldl & rhinties cable cael wéesuridtdbdd t yromh digoret e

25 that, in the shearing process, material is not removed from

the sheet metal as in a stamping or punching process. 1In
other words, shear lines 24 and 26 are made by shearing
blades in a ‘'"scissors" type action, leaving terminal
portions 24 immediately adjacent each other. This allows
30 for the terminal portions to be as wide as possible. A
wire terminal portion may result in a stronger solder joint
or a more secure sliding contact engagement than would be
available with the narrow terminal portion formed from a

stamping and not shearing operation.



30 electrical wires 54. The insulating cladding of the wires is renoved to
expose | engths of the conductive cores of the wires. The exposed cores then
are soldered to conductors 48a of circuit board 48 to thereby electrically
connect the conductive cores of the electrical wres of cable SZZEP%ﬁﬁmg%
termnal portions 28a and 28b of terminal nodule 36 within 'y 2 02
a the connector assenbly. Boot 50 then is noved forwardly in the direction
of arrow "B" into |atching engagenent. §ith latches 56 to formthe conpl eted
el ectrical connector assenbly. 5 1t will be understood that the invention

Ty e IO D O L SREELL Sl LB ML IO PR R { oL

t her ef ore, fareedioabestowsi der ed guresl B 12spespsc hfical gl r ahevaiandlnot

L U1 VEsag O e \ el RbigdO £ e L (a0,10 e gt ot ol ven

modul e (36defineprisdundede stapact: scripions from a shedacsfs nesal.

mategial appl apka (10 ft%rrnan%gurﬁ&{i/oﬁé %'s%”ge?ééd%%ggn%& hayi pgecont act

5 portions (30) at ohe end and term nal portions a, 28b) at the other end

and j oi ni NgLaRR Pér ffital Shegt amera lharageshad nF@ri?«?diddt@thrféi elds Onehe

contact poplages (BQLeoftHderemspaehyVe litRirfiatdlny bedAgisspapatedohkom each
other by S?ég Egégq%rk t'E%%'E%fé?ﬁQf“%léﬁﬁ?” %ﬂ%rg%%%é%8gaternating
terminal portions 28a, in essence, are in a first plane and

10 alternating terminal portions 28b are in a second plane.
Alternate terminal portions 28b still are joined to carrier
web 18 by alternating fingers 20b, while the remaining
alternating fingers 20a (which have been sheared from
terminal portions 28a) have been formed out of the plane of

15 the sheet metal material so that they lie substantially in
the plane of terminal portions 28a. Finally, the tips or
distal ends of terminal portions 28a are formed to flare
upwardly or outwardly, as at 32.

The stamped and formed blank shown in Figures 3-5

20 then can be transported to subsequent stations for further
fabrications and/or assembly into electrical connectors.
During such transport, the continuous stamped and formed
metal strip may be wound on a reel and separated by paper-
like material or transport sheet. Formed fingers 20a and

25 formed terminal portions 28a form points of a plane upon
which a first surface of the transport sheet may rest
determining formed fingers 20b and alternate terminal
portions 28b form points of a plane upon which a second
surface of the transport sheet may rest.

30 The invention contemplates that the terminals
manufactured by the steps outlined above can be further
fabricated into a terminal module for unitary assembly
within an electrical connector. More particularly, Figures
6-8 show a dielectric housing 34 which has been overmolded

35 about portions of legs 12 between contact portions 30 and



10 remaining joined in the sheet of nmetal; shearing said blank to separate
said termnal portions (28a, 28b); overnolding a dielectric housing (34)
about the termnals internediate the ends thereof, with the tie bar 15 (16)
bei ng | ocat ed outside the housing; and cutting the tie bar (18)3 MAY Ybar at e
the termnals. 2. The nethod of claim1, including the step of form ng at

| east sone of the termnals (28a) out of the 20 plane of the sheet netal
after said shearing step. 3. The method of claim2 wherein said forming
step includes formng the termnal portions such that alternating term nal

portions (28b) are di sposed_ in a second plane. 25 4. The method of claim?2
wher ei n saitdsf oPAFngt&tep THE u8¥§rf“8|lﬁleﬁlg BPUPLREt LemelfeSRt e t &hi nal

portions (28arttracaneysiteudbtehehsheetmiradb antetd atigidly? jpivA¥R002 10
5. The nmet hod _of ;LI ai m4 wherel Qne end o the t rm nal Tt':l hégl ned after
Yo

sai d st anpitng et FRafr TSNS i 1Y 1§}1 egﬁe{‘ nget"

proj ecti ngetlleerte‘mcarl] c@mmm for m ng step includes for m ng at I east sone
of e 5 finger portiEguncb2Qae 4 Hf dfeep! ane et,e&tt%mhz% ter' al
at | R (s

on the sane side thereof as sai east sone term nal
wher eby t h6URPORFEastt GRS i A pbfigons $2Dh) BEBvI a@mgtfséortbyr o>@1’a

transport g p%ﬂ.@tlér @h@(&tmtgh%pfeqtam@ntera@ 131 RS iR8a)gure elhe

met hod of c¢laimb5, cl_uydi the step of. severin sald arrier strlp (18)

and finger BEFEEEnYE %2 % 5&%&’%&%?§ﬂaxﬁqﬂﬂﬁmﬁﬁ}é§ ed In 'Figu

. A &R A{. AanA [gF. AT&e/%anAIﬁQaY%éblénE@moved by cuttlng between the

i e Lol sel el el el enlg sl catpalen sl oo oo
a completed terminal module .

Finally, Figure 9 shows how terminal module 36
(Fig. 8) might be used in an electrical connector.
Specifically, the terminal module is inserted into the rear

15 of a dielectric or insulating housing 40 such that terminal
portions 30 are disposed within a forwardly projecting plug
portion 42 of the housing, and terminal portions 28a and
28b projecting rearwardly between wing portions 44 of the
housing. As stated above, terminal portions 28a and 28b

20 are disposed in different planes and, thereby, define a
mouth therebetween and into which a narrow circuit board 48
is inserted in the direction of arrows "A". Therefore,
terminal portions 28a (28b) form solder pads for soldering
to a plurality of parallel conductors or circuit traces 48a

25 on opposite sides of circuit board 48.

The subassembly of Figure 9A then can be
assembled in an electrical connector as shown in Figure 9B.
Specifically, a boot 50 is slipped onto a multi-conductor
cable 52. The cable includes a plurality of discrete

30 electrical wires 54. The insulating cladding of the wires
is removed to expose lengths of the conductive cores of the
wires. The exposed cores then are soldered to conductors
48a of circuit board 48 to thereby electrically connect the
conductive cores of the electrical wires of cable 52 to

35 terminal portions 28a and 28b of terminal module 36 within
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examples and embodiments, therefore, are to be considered

in all respects as illustrative and not restrictive, and

10 the invention is not to be limited to the details given
herein.
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(36), comprising the steps of:
stamping from a sheet of metal material a blank
(10) for a plurality of elongated terminals having contact
5 portions (30) at one end and terminal portions (28a,28b) at
the other end and joining the terminals by a tie bar (16)
intermediate the ends, the contact portions (30) of the
respective terminals being separated from each other by
said stamping, and the terminal portions (28a,28b)
10 remaining joined in the sheet of metal;
shearing said blank to separate said terminal
portions (28a,28b);
overmolding a dielectric housing (34) about the
terminals intermediate the ends thereof, with the tie bar
15 (16) being located outside the housing; and
cutting the tie bar (16) to geparate the
terminals.

2. The method of claim 1, including the step of
forming at least some of the terminals (28a) out of the
20 plane of the sheet metal after said shearing step.

3. The method of claim 2 wherein said forming
step includes forming the terminal portions such that
alternating terminal portions (28b) are disposed in a
second plane.

25 4. The method of claim 2 wherein said forming
step 1includes forming at least some of said terminal
portions (28a) to one side of the sheet metal material.
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terminals are joined after said stamping step by a carrier
strip (18) with finger portions (20) projecting therefrom,
and said forming step includes forming at least some of the

5 finger portions (20a) out of the plane of the sheet metal
material on the same side thereof as said at least some
terminal portions (28a), whereby the at least some finger
portions (20a) provide support for a transport sheet and
protect the formed terminal portions (28a).

6. The method of claim 5, including the step of
severing said carrier strip (18) and finger portions (20)
after said overmolding step.



