PRESS FI T Cl ROS%QQCQI%%NI\‘ECTCR Background of the Invention 5 1.

of- the Ijnventi on: f nt lon relates to electrical connectors,

“especially to “hi gh d printed circuit board connectors. It
particularly relates to right angle connectprs that are secured ont gy tdsq
priinted circuit board by q;ﬁﬁ"sgﬁ.l.l of Prior
Devel oprments;: H-gh densi t5 [ ' Bs2rd connect ors
as illustrated in U S Pat ent No. 5, 044 994 have been commercialized. The
right angle header connector il Baokes pf th EanLiotenpl oys a single
pi ece constructien in which the pin ternmnals are secured in a one piece
nol ded pl ast | c hou5| n The hou5| n% conprises a pi.n retention body and

f orwardl y ®xt éndi n viiis dnveationaelatgsdoralaetricall osi ng
two sides of the pin fleld As |ndustr requi rements for increased signal
speed and i npFeRBECIAIS) seperiallyde gh ém&%mw@d cirelait hoardgnnnestorsy It

provi ding el ectri. ca.l hi | for these header s hgh |ncreased Thi s need
for enhanced BPE'&?\“’E 5@# angle cannactars thatare segused gnto the

cont i nuous presnxﬁg
|G

Field

tain or
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%guce t he production costs for such
connectors. g ghows one approach for inproving
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connect or body.n44) ﬁa{;glﬂ&%

not bent as refuiréd for a r| ang%ﬁﬂgf?eﬁhﬁgﬁ%éaﬁé ﬁéi&%p&}nﬁg&&re
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pin terminals are secured in a one piece molded plastic housing. The
housing comprises a pin retention body and forwardly extending top and

15 ~ bottom walls that form a shroud enclosing two sides of the pin field. As

| industry requlrements for increased signal speed and unproved 1solat10n

from EMI have evolved,. the desirability for providing electrical shielding -
for these headers has increased. This need for enhanced electrical
performance has occurred in the context of continuous pressure to

20 maintain or reduce the production costs for such connectors.

PCT Application U.S. 95/04670 shows one approach for improving
electrical performance of a vertical, high densitx _pih header in which the
connector body is formed as a one piece metal hotxsirig. The pin terminals
of the connector are secured in a molded plastic insulative holder having
25 sleeves surrounding the base of the pins to insulate the pins from the |
connector body. In this connector, the terminal tails are stralght and are
not bent as requlred for a right angle header |

Another factor that influences the overall cost of using such

connectors is the ease and reliability of mounting them. This requirement
o
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2 is made difficult by the necessity of assuring that the press fit tails
of the termnals of 30, 40, or nore termnals, usually on a 2 nmx 2 mm
pitch, nust be | ocated according to very tight true position tol erances, so -
that the tails are not mi spositioned duringgboard nounting. Tight tgyesfes
positions tolerances are particularly difficult to achieve when. the

termnal's areid gidgddfficalt By #hetRlcesbity Of assuridg MRAEthé brése fietaliS T thize

vertical tails of the termnals are relatively Iong. In ofder to achieve

such posi ti onteigniried’s lof 35140, Afbrécteefifinaks, Uslidlly dntd'Q mba\we2imen pifdhed
U.S. Patent No. 5,044,994 have been utilized. In another approach as 10

i lustrated i musthe Redated smorair?@‘o Jery tightapae Positlon Ivleranies)sd lthhai |

bendi ng features has been proposed. However, the need for providing true .
position tail thetails are atot mispoyitibaed Wduriggdurd mounting.ulTight atuesf i ed by
t hese approaches, because they either add additional cost or do not provide
“suf ficientd t apbsitiores talerariées are particularly difficult tcsachieve whentthe nventi on
This invention relates to a connector that enploys an insulative carrier

for hol di ng t termingls girefonmed ofommelatively thiok, is4iff mateniadlaatd Aor when the
conductive shroud sections can be associated with the carrier to_form
non- shi el ded Wertigaldpilsriithedermingals pse relatively lang. In orderdoiachieve such
also relates to assuring true.posjtion_locatipn of, press_fit termnpa
tails. In thi BOSKIRNINE, JOsitigRing wafers s sBow, thems-lépme% V.9s
provi ded with sitj.on_s 0, be engaged..by.termn tails under
Dt et ensi on t oPAGNO| SFA DS BA%s detn RN Thianclbes RamioRy |
directiongd s yibirafd &Y (5. pRESAe R9®57595,387,'a 8EparatePress BIOCK Withdif'
' bending features has been proposed. However, the need for providing
true position tail location at low manufacturing costs is not fully satisfied
by these approaches, because they either add additional cost or do not

provide sufficient tail location.

15 : Summary of the Invention

This invention relates to a connector that employs an insulative
carrier for holding terminal pins of a connector. Alternative insulative or
conductivé shroud sections can be associated with the carrier to form
non-shielded or shielded headers, respectively.

20 - The invention also relates to assuring true position location of press
fit terminal tails. In this aspect of the invention, the terminal holding
structure is provided with position stops to be engaged by terminal tails
under pretension to assure longitudinal positioning. Lateral positioning
direction is impa;ted by at least one side wall of a slot in which the tail is

25 located.
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3 Brief Description of the Drawings Figure 1 is a -front el evational view of
a-pin header according to a first enbodi nent of the invention; Figure 2 is
a side cross-sectional view of the connector shown in 5 Figure 1 taken
along line A-A of Figure 1; Figure 3 is a bgttomview of the enbodi BEE$161
shown in Figure 1; Figure 4 is a top view of a set of contacts form ng one
colum of termnals of the commg%nm Drawigiggscs 1, in an
i nternmedi ate stage of nmanufacture; 1 lgure 5 1s a cross-sectional
view of a press Rigack Ipis arfréomt elevativnab vidw of anpitaheades acéoxling thaa firstl
rear view of the press block shown in Figure 5; Figure 5b is an enl arged
vi ew of the aembdelinierft ofithe Bwweantidnidi ng a sectioned portion of a
termnal; 15 Figure 5c is a cross-sectional view taken in zone L[err]
of Figure 5; Fi Jliguré® isaside cressrscctional vieveof thé eonnectamshoweriny of
Figure 5; Figure 6:is a bottom view of the press block shown in Figure 5;
Figure 7 i% aFiguresl dakenmlanglineAcA of Bigtwsed;for use with the press bl ock
shown in Figure 5; 20 ., Figure 8 is a_cross-sectional view of the press
bl ock as shown iHigHrge is s,bQ%FQIH Vew eletha embediment; showndngBigurento final
position; Fi gurgiiBa IS an enl arged view of the circled area C of rIii re 8;
[

Figure 9 is a bdligHRe & KR IPPHEWRIA sehpherntacts fopming ane <olyyn Fi gure

8 terminals of the connector header shown in Figure 1, in an intermediate

stage of manufacture;
10 Figure 5 is a cross-sectional view of a press block prior to insertion of
terminal pins;
Figlire Sa is a rear view of the presé block shown in Figure 5;
Figure Sb is an enlarged view of the area B of Figure 5a including a
sectioned portion of a terminal;
15 Figure Sc is a cross-sectional view taken in zone L3 of Figure 5;
Figure 5d is a cross-sectional view taken in zone L; of Figufe 5;
Figure 6 is a bottom view of the press block shown in Figure 5;
Figure 7 is a cross-sectional view of a shroud for use with the press
block shown in Figure 5;
20 Figure 8 is a cross-sectional view of the press block as shown in
Figure 5, with pin terminals inserted and bent into final position;
Figure 8a is an enlarged view of the circled area C of Figure 8;
Figure 9 is a bottom view of the press block with terminals shown in
Figure 8; _
25 Figure 9a is an. enlarged view of the area D of Figure 9;
Figure 10is a croés-section of a second embodiment, wherein the

shroud is latched onto the press block;

IR
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25 Figure 9a is an enlarged view of the area D of Figure 9; Figure 10
is a cross-section of a second enbodi nent, wherein the shroud is |atched
onto the press bl ock; 4 Figure 11 is a cross-sectional viewof a third
enbodi ment, wherein the board nounting sectigon is integral with the Blhe964;
and Figures 12 and 12a are bottomviews of a press block section show ng
other types of tPigareal 1tisid cross-se¢ctivrigl viewust athird émbodiment, wherein tieel
Description of the Preferred Enbodi nents As shown in Figure 1, a first
enbodi nent of hpardemiaitidg seationds integrabweith itheahroa; @ndiy of pins 22a -
22d arranged in rows and columms. For illustrative purposes only (as other
confi gurations aFiguttesol2se] 12atarenbottom viewshofia pres§ibjock sectionrshowing
four rows and six colums of pin 10 termnals. Referring to Figures 2 and
7, the header atbetdypes of derminalstaibposistondng stoneatresoget her, a press

bl ock 24 and a shroud 26. As shown in Figure 7, the shroud 26 includes a
base porti®n 28 and t opDetailed Description of the Preferred Embodiment:

30 and 32 project in a, generally 15  perpendi cul ar fashi on_from base 28 and
encl ose the pin fih%shbawnin Figaee 1radinss eanbediment b pin header 2Q hag; as

2?;3? 58 of 1 ﬁié%%%%&%%ﬁor ; T‘B%ﬁ?&g?@gié#?ﬁbg%faw ey b%%a%?gtd ;’éﬁ%{r’nés
| : . ; a
SO, a1 € SURRL Lty Pl BALE By [ oPAE U A8 SRR ALOLIER AL, e
such as. 2 di © y£a8terihowhl thFighith!1'8s HeRthl TollP H6ks And 3¢ REAGANY R e
10 terminals.

Referring to Figures 2 and 7, the header 20 comprises two parts that

are joined together, a press block 24 and a shroud 26. As shown in
Figure 7, the shroud 26 inéhides a base portion 28 and top and bottom
walls 30 and 32; respectively. The walls 30 and 32 project in a generally

15 perpendicular fas'hibn from base 28 and enclose the pin field on two sides.
The base 28 includes a plurality of openings 34 extending from a front or
mating interface side 36 to a rear side 38 of the bése 28. The openings 34 .
can be of any desired shape and, as shown, are substantially cylindrical.
The shroud 26 can be formed of a molded insulative thermoplastic

20 material or of a conductive material, such as a die cast zinc. An
insulative plasﬁc material is chosen when the shroud is not required to
perform a shielding function. The shroud 26 can be formed of conductive
material, or alternatively a metallized plastic material, when a shielding
function is desired. |

25 As shown in Figures 2 andIS, the header 20 also includes a press block
or carrier 24 that carries the pin terminals 22a - 22d. The press block 24

comprises a body 40 formed of an insulative material, such as a moldable
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performa shielding function. The shroud. 26 can be formed of conductive
material, or alternatively a netallized plastic nmaterial, when a shielding
function is desired. 25 As shown in Figures 2 and 5, the header 20 al so
i ncludes a press block or carrier 24 that garries the pin term nal SEE$161
22d. The press block 24 conprises a body 40 fornmed of an insulative

materi al , sucihe¥ndplaBtieablRe bod'? 40 2a¥0R pratdlety dihsasiipesds feemad

pIurallty of passages 44 forned therein, corresponding in arrangenent to

the desired agher¢imfcarrespendinpirs arﬁm@mmt to the diesiredSarraysef pigach
passageway 44 has a generally cruciformconfiguration. The cruciform shape

of the 5 passigmianlsid Ay shownsinaFigures Ssu+ §d, sachgpasségepaygddcdsdn and an
upper guide surface 48 for each of the term naI pins 22. In the portion

L[ err] (Fi gurgerigraily qaxsifoyen ¢dnfigheationt dFes cameiferhsshiape of thye par al | el .

In the portion of the passageway designated as L[err] in Figure 5, the :
| ower gui e sprs$sagewry éérpmvgdes adowet guide syréacaydb(Figne Sbkand.ann t he
front 10 portion L[err] of the passageway, the vertical distance between
surfaces 46 aappeBghide sugfaqqﬂ@ﬁ@acaehtqfathetmmmahnma ¢ &% the,portien na)

22 (Figure 5c). Figure 5b is a vie ing toward the front epnd o

passage L[erréﬁmﬁh hof&aﬁﬁﬂﬂqf%tgﬁ 3 af%SFgEtad'bB%li’@ Lpgtht
just to the left, of 5 bendln nick 68, in Fi sSb and. d

L he term nal Partinof tB RASSORENSY deRenn a@iad%mi%

i nsertion forc Iledtothet of the pre tributed
to the tail s%é'ffjﬁﬁﬁg%gﬁ*%ﬁ‘éf&eér% ALt ubRes BIACE mbrfice: 4. e Bopten

the pr €330 fit tl%clarf LZ of the passageway, the vertical distance between surfaces 46

and 48 is slightly greater than the thickness t of the terminal 22 (Figure
5c).
Figuré 5b is a view looking toward the front end_ of a passage Li with
a terminal 22 positioned in the passage, from a point just to the left of a
15 bending nick 68. As shown in Figures 5b and 5d, the terminalis
positioned against the .izpper guide surface 48. When an insertion force is -
applied to the top of the press block, it is distributed to the tail sections of
the terminals 22 through the surfaces 48 to push the press fit tails 74
into the circuit board. As shown in Figure Sc, because the vertical height
20 of the passage 44 in zone L3 is just slightly greater. than the thickness t of
the terminal 22, the vertical position of the pin portion 60 is located with
a relati;vely tight tolerance. Barb 63 is shown in position to lock the
terminal against retraction from the passage 44.
The press fit block or carrier 24 includes a plurality of cylindrical
25 bosses 50 that extend béyond the positioning flanges 52, 53. The outer

diameter of the bosses 50 and the inner diameter of the openings 34 in

the shroud 26 are dimensioned so that there is a substantial interference
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into the circuit board. As shown in Figure 5c, because the vertical height
20 of the passage 44 in zone L3 is just slightly greater than the '
thickness t of the termnal 22, the vertical position of the pin-portion 60
is located with a relatively tight tolerana. Barb 63 is shown in pEE:§16In
to lock the term nal against retraction fromthe passage 44. The press fit
bl ock or car rfiebeféeenmthedamssespEnd the openingy Wwhet thelpréss hiscle 2458ndhat
extend beyond the positioning flanges 52, 53. The outer dianmeter of the
bosses 50 andshioud 26caraipressed togethér Thdsinterferénca fithsecsinestthe2presse

di mensi oned so that there is a substantial interference 6 fit between

t he bosses anblocke24pnd shroud &6 togethers The front surfacessok theiflaggaes $2

pressed together._ This interference fit secures the press bl ock 24 and

shroud 26 t ogaRd&3 preferabbhare engaged againstettia rearesids 88 (Rigswe pf)eafdhen| v
are engaged agai nst the rear side 38 &gic'gur.e@;% of the 5 base wall 28 of
shroud 269 t obase walb2dof shnonid 26, o beceseiveg within c8F8A9-i ncl udes a

TR WA PLRENLE M R
24 210 10| oo BOULRRARIAN ¥ cnatickos Bl chRRit BB SRR,
1t ch Che COMECRohrd OTRE MRS S L ISER B BRENR SR,
01001 °%, (FAplbln BHOBRLIR b SPRRISHHIRNAINGL ok PODLHRRRMor gih e
o0, R d Al BB R el P S ke ok
' securing peg 56 depends from the bottom wall 54. The bottom wall 54
also has a plurality of tail reéeiving grooves 58 (Figure 6) ektending' in
generally parallel fashion and corresponding in number to the number of
columns of the connector. The tail receiving grooves 58 include
16 structures for maintaining latefal and longitudinal positioning of the tails
of the terminals, that will be described in greater detail below.

Referring to Figure 4, each set of pin terminals 22a, 22b, 22c, 22d
are preferably blanked from flat stock, for example, a beryllium copper
sheet hévhg a thickness on the order of 0.5 mm. The number of different

20 length pins of each set corresponds to the number of terminal pins in
each column of the connector. The shortest pin 22a is located on the
lowesf row of the header and the longest terminal 22d is located on the
highest row of the header, w1th the terminals 22b and 22¢ being disposed
in sequentially in the intermediate rows. Each pin terminal 22 includes a

25 contact or mating pin section 60 that is intended to cooperate with a

receptacle contact of a mating connector. This section is usually plated to

impart corrosion resistance. Each terminal 22 further includes a guide
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of the terminals, that will be described in greater detail below Referring
to Figure 4, each set of pin termnals 22a, 22b, 22c, 22d are preferably

bl anked from flat stock, for exanple, a beryllium copper sheet having a

t hi ckness on the order of 0.5 mm The nunbegr of different 20 | engtgL 169

of each set cor

responds to the nunber of termnal pins in each colum of

the connect orsectidt 623URE I6clbin F Barbd 63|cicsh@dlders that kewdstmedwhén the

header and the

| ongest term nal” 22d is | ocated on the highest row of the

header, with ddreiergsoritivtl 6448rennovet to begamﬁéi theotegthinalsie @aehi ternhinal 22

the intermediate rows. Each pin term nal

2 includes a 25 contact or

mating pin sedsodnchfdéshathorizontaé el pdrtiono6ppwitieh wixténds frorapthec| e
contact of a mating connector . This section is usually plated to inpart
corrosi on regiet¢ntion. séetiom 62rtoi a bending urick €8.i Thesksdiagguiciteis inténded

section 62 and

| ocki ng barbs 63 or shoulders that are forned when the

carrier pdrtitorpmnote initiation obbending vf the éerminalrat the Ewattioneoftine nicle.

al so i ncludes a

horizontal tail portion 66, whjich extends fromthe

‘retention se@a@htmnthéﬁathﬂ;mc&ud&a versicah tail pgriipak’ @ $hpkt ended 5

to pronote init

ni ck. Each tdeRmipatesin gy

t he verti cal

iation of b of the terminal at the |ocation of the
g?xmmtememqf% bly & prossy it section (it If

termnates in,a throu hho.le rtlo eferahly a press fit_section 74
i ~H§Ttcay portionel d s &sf%?feﬁaﬁéons,tltﬁaﬁy axided FEp

rei nforcing r|b
strength to

2 i 70 di,t 10
o B2 dptreci e Brrtion %Eq'ii‘rﬁpﬁ? RAHHaOgal ¢ “mﬁam y

e g b B e Bl 250 0 220 et v

As shown in Figure 4, preferably the lowest and next to the lowest

row terminals 22a and 22b respectively have vertical sections 70 that are

substantially symmetrical about a longitudinal center line. However, the

remainder of the terminals, such as terminals 22c¢ and 22d have vertical

15 sections that are unsymmetrical, arising from the fact that one edgi; 75 is

substantially straight whereas the opposite edge 76 is relieved along the

opposite sides. The purpose of the relief is to allow the tail section 70 to

move laterally a small distance, so that it can move past true position

stops in the form of abutments or fingers, that are later described.

20

Referring to Figure 8, a finished, completed press block 24 is shown

after insertion of the terminal pins into the plastic body 40. Prior to |

insertion, the terminals are rotated 90° about their axes from the

orientation illustrated in Figure 4, so that the bending nicks 68 are

located substantially horizontally, facing toward the bottofn wall 54. The

25 terminals 22a - 22d are inserted longitudinally into the cruciform

passages 44 to a position where the retention sections 62 are secured

within the bosses 50 and the bending nicks 68 are located in general

————

e
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substantially symetrical about a | ongitudinal center |ine. However, the
remai nder of the termnals, such as termnals 22c and 22d have vertical 15
sections that are unsymetrical, arising fromthe fact that one edge 75 |s
substantial ly straight whereas the opposite edge 76 is relieved al ggg
opposite sides. The purpose of the relief is to allow the tail sectlon 7

to nove | at ergigymentWith tHeSsiovaer will 4Rasf édcﬁéﬂtﬁ@bﬁsﬁﬁ%éw&ié‘%@oﬂst ion
stops in the formof abutnents or fingers, that are |ate scri bed. 20

Referring to dddiiternlingl ikiinseited, al@ﬁg&iaﬁilﬁﬁa@é £,084, &4 hevérnent iafther
Insertion of the termnal pins into the plastic dy 40. Prior to

insertion, therticalidivdctions s constraihétD bgrthle appet ahbddiowerwalls 1éahiet8
orientation illustrated in Figure 4, so that the bending nicks 68 are

| ocat ed substzmd iinlthe laterad alitedtion byatiensidieowalls 4%hand @1 (Figeak!St)4.Aghe
25 terminals 22a - 22d are inserted longitudinally into the cruciform
passages 94 tthearqientionoporthen &2 enterstthwetzane Ezof the pas8lagewaygdherwalls 46
wi thin the bosses 50 and the bending nicks 68 are_|ocated in general 8
al i gnment  wi tor fr&eh@lpdptmswm ﬂ@t@mlmlﬁ%tn ntlset'upalswzjmﬁwsmmn/s@tbmh
termnal is ins ed al ong .each pas;}ﬁgeway Its novenent in the

vertical di r&ﬁq °§§ a%ﬁ§t1 usHaded by the phan Fo@nﬁmﬁl&%lr olpfgrmingd Z«%mhqwn
The rot enti ot BIETS s Toi bR bcsnagma e walhof Bie passaus srxborbionts.c
W thin each B Os't'on el oo e #@lﬁﬁﬂ% Ve%%%%agﬁéﬁ#%%hezz
or event o 1Phe tEEmf o Eﬁr % RS OB D 55t byromtoBEBiRe 8 MG or abi

‘the - lowermost row. The shroud 26 can be assembled to the press block body

40 before or after terminal stitching. The use of the cruciform
passageway 22 minimizes damage to plating on the contact section 60 of
the pin as the terminal is inserted into the press block body 40. This

15 results from the fact that only the interior corners 47 are likely to be
engaged by the section 60 as the terminal is inserted. Although, the
cruciform shape has been found effective and relatively easy to
incorporate into tooling, any shape that provides opposed narrow
projections projecting inwardly toward the center of the passage is

20 believed to be useful for this purpose.

After insertion of the terminals 22 into the block 40, each terminal
is bent by ap_prbpriate tooling to form the vertical sections 70. As the
terminals are bent about the bending nicks 68 toward a vertical
orientation, the vertical tail portions enter the tail slots or grooves 58

25 (Figure 6). For the lowest row terminals 22a, the lateral or side to side
positioning of the préss fit tail section is derived by the close relationship
between the side edges of the fore portions L4 of the tail grooves 58
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10 ‘terminals 22 are stitched into body 40 row by row, beginning at the

| ower nost row. The shroud 26 can be assenbled to the press bl ock body 40
before or after term nal stitching. The use of the cruciform passageway 22
m ni m zes damage to plating on the contact gsection 60 of the pin agylgdeq
terminal is inserted into the press block body 40. This 15 results from

the fact thaterpigingithel dilleddpesGitieStethinbE Uohgiwdiﬁapér eneP&rengy the
section 60 as the térmnal is 1nserted. Although, the cruciform shape has

been found efpssitionéngis achieviedBy positioning tHe adibagairssti thiecehd @35 8Hthény
shape that provi des opposed narrow projections. projecting inwardly toward

the center ofslohe Forsudssequentteridhaly/ittiesch leolumed, thef truetlbcatipnrfeateres
After insertion of the termnals 22 into the block 40, each termnal is
bent by appr el somewndmti different. oWheéerdhe eertical sestidnoof thése termimals are
termnals are bent about the bending nicks 68 toward a verti cal

ori-entati &n, formedebyibesdingj the botiom partions adjacent the lpress dit spctionss748
25 (Figure 6). For the lowest row terminals 22a, the lateral or side to

si de positi orgnigrdnta tae tadslots $8: Fhe bent tails of the texmwinals 22k, 2Roand
rel ati onship between the sjide edges of the fore portions Lferr] of the tail

grooves 58 22d axgdecatgd: wethe gectionds afithergroprenilndhe seatipn Lai(Pigurs 9)
end to end posjtiQning is _achieved by positioning the tgil ai nst the end
55 of the sl dIStJ. equ’r g&%ﬁlﬁ!ﬁt“t‘ﬁ?ﬁ?ﬁ & qrﬁemgeeﬂeﬁﬂ?ngrégﬁ%}%c ation

features are s what . di ffer i cal sect.ions of these

termnals ar -e%ﬁé:&etgfeééﬁgé %l\éh?%éhgﬁpﬁ%ﬁ%&t}l aton: fife press
it sectyfns ifiaBaieh b8 dulbhaBe's prllerlf il or'tRhd ToSleiddl®
' positioning structure comprises a series of abutments formed adjacent a
succession of recesses 84 in the side wall of the slot 58. At the junction
between each recess 84 and each abutment 80, a shoulder 86 is formed.
Each abutment ideally includes a ramp section 82 that facilitates
15 movement of the tail past the abutment. As the tail secfion of each
terminal is bent, it enters an associated tail slot 58 and, depending upon
its row location, engages one or more of the abutments 80 as it is bent.
As previously described, the relieved areas or edges 76 on the vertical tails
70 allow the tails to move laterally in the slot 58 as the straight edges 75
20 | encounter the abutments 80. The tails are bent to a degree such that
‘there is a residual amount of pretension in each tail that tends to bias the
tail in the direction of arrow F (Figure 9a). As a result, when the tooling
for bending is withdrawn, each terminal tail section 70 has an inherent
spring bias in the direétioh of arrow F. As a result, each tail section
25 moves rearwardly and engages shoulder 86 of an associated abutment 80.
This provides longitudinal positioning for each of the tail sections. Lateral
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22d are located in the section Ls of the groove. In the section Ls (Figure
9) of each groove there is disposed a true position locating feature for
retaining the press fit tails 74 in proper longitudinal |ocation. As 10
illustrated in Figures 8a and 9a, a pref er!@d formof true |ocationfg.g161
positioning structure conprises a series of abutnments formed adjacent a :
successi on of, i ' | ; ; ' § on
bet ween each I')rdes‘geeigléi ‘fﬁﬁégﬁﬁsgg?}%ﬁné‘wgo‘?&%é Zﬁo‘iﬂl eﬁl’?%li@%c%x?ﬁﬁlgs-ﬁﬁé%ch

abut ment !de%idjﬁcéﬁ‘tcbid%ﬁ?h@lyrﬁﬁﬁeaqatﬁd?gi&ﬁ dgtdhst 85 lrbéedse8415 novenent
of the tail paSt the abutnent. As the tail 'section of each termnal is

bent, it enters arFigageqiPshowisad becod e%@b@@ﬂneﬂ@éﬁﬁi@ﬂﬁgmgg@fpx‘éhﬁ fitow

| ocation, engages one or nore of the abutnments 80 as it is bent. As

previ ously dessiridetor hebder J0CiTthed of tworsegsigase éfernentd)e shroudal02 ainds
70 allow the tails to nove laterally in the slot 58 as the strai ght edges

75 20 enSourat presshblankui6dntin tifis ethbotinenatate press block He4rinehwdeshonbat
there is a residual anpunt of pretension in each tail that tends to bias
the tail in tdremdre elongatedf uppeplateh(@msr®and dge armeont iowehtatchhe
tooling for bending is withdrawn, each termnal tail section 70 has an

i nherent spr imembexs 110 fhejlatches d0%andr blvoflateh armssi08 anshi ks aj |
section 25 noves rearwardly and engages_shoul der 86 of .an associ ated

abut ment 80. T¢BPectively;aresraceiiad inisuitrblp spnfigured onsnings pn dhetbase af the

S oS, LRl 1) ol Bt T, 54 e 58 O 2 e
connect of0 hediess Mede JAER Winded S Srsnlatbeomatonel ptdntiia moieda”
plastic. The terminals 112 are press fit into the block 104. In this
embodiment, the retention barbs 113 lock into the side walls of the
passageway in the front portions Le of the passages 105. If the header
100 is of a non-shielding type, the shroud 102 is formed of an insulative
15 material, again preferably a molded plastic. In this case, the termin-_als
112 merely extend through openings 106 in the shroud. If the header
110 is to comprise a shielded header, then shroud 102 can be formed of a
conductive material, such as a die cast metal or a metallized plastic . In
this instance, it is preferable to included bosses (not shown) integrally
20 formed on the press block 104, similar to bosses 50 of the first
| embodiment, for electrically insulating each of the terminals on 112 from
the shroud. |
Figure 11 illustrates a third embodiment of connector that has a
shroud 90 and press block 92. The shroud includes a circuit board
25 mounting wall 91 that, preferably, is molded integrally with the shroud.
The wall 91 includes hold down/location peg 93 for locating and. holding

the connector on a printed circuit board. In this embodiment, the pin
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5 a press block 104. In this enbodinent, the press block 104 incl udes one
or nore el ongated upper latch arns 108 and one or nore |ower |atch nenbers
110. The | atches 109 and 111 of latch arns 108 and 110, respectively are
received in suitably configured openings i 4 he base of the shroud 26461
secure the shroud 102 and press bl ock 104 together. The 10 press block 104
is formed of kéxnindis\®3 apé Fetdinediineflas shloud 90bgeetattich iwithi8penings
termnals 112 are press fit into the block 104. In this enbodi nent, the
retention barB$ ihlthe bakseid6 of sheoadd) Walfter thie pitctarasisrds 98/ ate préss fitted:
portions L[err] of the passages 105. If the header 100 .is of a

non- shi el di ngintpthe base 96 and whilei thefyoareestilb isteaightystiieapress hlockn9?2 ds isid,
again preferably a nolded plastic. In this case, the termnals 112 nerely
ext end t hr ougontpdhertgsminals, withadhehtadlisectidng bf the telemirisls reseivedcienpri se
a shi el ded header, then shroud 102 can be forned of a conductive nmaterial,
such as a %i epassages:B4l. Onesommeare latch agms98are preferghlyiintegradly miolded
‘preferable to included hosses (nqgt shown) integrally 20 fornmed on the
press bl ock 194th press hloeks 9andcagviesia latehs portion PSedthatirngagss suitable

I ically i ' h h I pal f sh d.
Fi §ﬁﬁ e 11 i) bﬁ?ﬁhﬁ‘ééx:risﬁﬁﬁm}q%eéekﬁ%?tﬁg SRR o0k 1 R SHESUELohr oud 90
92. . T i,ncl ' it.b d 25 [ |
o1 that . pr ot SPERFAT LR TCRFAL1AUS % O e RERIPA G Poho wal | 91
“includ hold d cat i 93 .| ' d hal.di
on a printed ci rcuRERG o RERRY 42 i e, pafAE e #ELR0 6, WheFOI ShbR,
are retaifipd hiddag e Sibhure b bkl ¥hd Bhit BBSIAHSE the press fit tail

sections of the terminals. The structure shown in Figure 12 is meant to

accomplish substantially the same true position function as the
arrangement shown in Figures 8a and 9a. In the arrangement shown in
Figure 12, the bottom surface 114 of the press block includes a number of
15 tail receiving slots 115 corresponding to the number of columns of ~
terminals in the cbnncctor. The tail receiving slots 115 are formed
between alternating stop walls 120 and either outside walls 116 or
intermediate walls 118. The stop walls 120 are formed with a plurality of
successive flexible fingers 122 and 124. As each terminal tail section is
20 bént to a vertical position, it engages one or more of the flexible fingers
122, 124 and urges them to a deflected positioh as the terminal passes.
Once the terminal tail 126 passes by a resilient finger, the finger resiles
toward the opposité side of the groove. As previously noted in connec;i:ion
with the first embodiment, each terminal tail is bent to a degree so that it
25 retains a certain pretension in the direction of the arrow F. As a
consequence, when the vertical tail 126 of a particular terminal passes

 the stop finger 122, 124 closest to its final position, the finger moves
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95 in the base 96 of shroud 90. After the pin ternminals 93 are press fitted
Into the base 96 and while they are still straight, the press block 92 is
slid onto the termnals, with the tail sections of the term nals received
in 5 passages 97. One or nore latch arns gfzare preferably int egrag‘_ys.'m
nol ded with press block 92 and carries a latch portion 98a that engages

sui t abl e openiyggsré : r f 35‘&% ;

Ther eafter, tﬁe ve!riﬁr?:gPﬁP g}ﬁ%&%gao‘r gﬁ@tﬁgbﬁgrl%fﬁéﬁgqg e l%ﬁ?éaelggfsieﬁr%}i#g etn g

Figure 12, in s@rya@v:ﬁ'gag;é@fhé SerthitiIe] B dahRist its isheihtidring a9 hdrkpg
0

of structure for fixing The true position of the press fit tail sections
the term nal sprébRlifgroagitiRlifdPtatior fauite predssfitBédtion .0 AACSROWN ith
substantially the same true position function as the arrangenent shown in
Fi gures 8a an@ri@are 112, ldteral positivring citientermihab tiids i achiwwedoby biaving
surface 114 of the press block includes a nunber of 15 tail receiving
slots 115 Bor omepedgs thercof cingaging ehe surfadeusionedf the walls 1160 1118
connector. The tail receiving slots 115 are forned between alternating stop
~wal | s 120 and Adtermatively,samtaysaififingers 122a canrbredispiosedadn onelside tfecastop
wal |'s 120 are formed with a plurality of successive flexibl'e fingers 122
and 124. As egtftheslotsnhlSaans shoym an Figure 12ge nThiscarrangement hasshei on,
it engages one or nore of the flexible fingers 122, 124 and urges themto a
def | ected posPdvantages atbemgsamewhatkeasiepte dophthan the fgurell 126

- passes by a resilient finger, the finger resiles toward the opposite. side
“of the groove?ﬂmocgtmhagﬁflﬁet lows, %m&d@mﬁ#ﬁﬁm@gmﬁymm,
each ternjhpal tail ,'Lsegsnt to.adegaréfe sQ that it 25 retains a certain '
pretensi ol inS FIL -ie?fﬁ_no‘PmFe BEGHRNS:As a consequence, when the

Rl LA 120 SnREb R LAl IS AR e AR ot elvabithged 2¢

arising from the fact that a single terminal bearing carrier or plus press

block may be associated with a plurality qf different types of shrouds to
form a multiplicity of different .header' conﬁguraﬁons. This simplifies
16  tooling requirements and ultimately results in lower costs. B
True posiﬁoning of the press fit tails of the right angle connector is
achieved by incorporating the locating structure integrally into the
terminal carrying press block. The tail true position location can be used
for pin headers, as shown, but also with any type of terminal having a
20 bent tail that must be positioned for circuit board insertion. The use of
cruciform shaped terminal receiving passages results in improved
protection of plating on the terminals and yields a relatively rigid press
block structure. |
While the present invention has been described in connection with
25 the preferred embodiments of the varioﬁs figures, it is to be understood

that other similar embodiments may be used or modifications and

additioné may be made to the described embodiment for performing the
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12 toward an opposite wall of the groove 115 and is positioned so that its
end surface engages the termnal 126 against its inherent spring bias,

t hereby providing longitudinal |location for the press fit section. As shown
in Figure 12, lateral positioning of the tqgmnal tails is achi evedgpyg161
having 5 one edge thereof engaging the surface of one of the walls 116,

118. Al ter nat sxpleVfuridtiory of @he Presehf invetiticip witlfoulh deFiatihg@thérefrothde of
each of the slots 1 15a, as shown in Figure 12a. This arrangenent has the

advant ages of Theréfore, Pésettsin®entiont slibuldhast bedithitedr o dry eigldl ment
and also allows the use of termnals that are conpletely 10 symretri cal
even in the teibalinidrnt)butathéo cogstnedeitbbeeadtibi anyi stopenimna¢amidarioag
cost advantages arising fromthe fact that a single term nal bearing
carrier or plwitlpties setitatibnrofithecappandedicldme.th a plurality of different
types of shrouds to forma multiplicity of . different header configurations.
This sinpl@fies 15 tooling requirements and ultimately results in | ower
costs. True positioning of the press fit tails of the right angle connector
is achieved by incorporating the locating structure integrally into the
term nal carrying press block. The tail true position |ocation can be used
for pin headers, as shown, but also with any type of term nal having a 20
bent tail that nmust be positioned for circuit board insertion. The use of
cruci form shaped term nal receiving passages results in inproved protection
of plating on the termnals and yields a relatively rigid press bl ock
structure. Wile the present invention has been described in connection
with 25 ‘%pe preferred enbodi nents of the various figures, it is to be
under st ood that other simlar enbodi nents nay be used or nodifications and
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additions may be made to the described enbodi nent for performng the 13
sane function of the present invention w thout deviating therefrom
Therefore, the present invention should not be limted to any single
enbodi nent, but rather construed in breadtRgand scope in accordance S_i@.l
the recitation of the appended clains. 5 1 Caim WHAT IS CLAI I\E ;

1. An el ectrical connector conprising: @ ud having a base, the base

having plurality of openings 5 extending hrough frof _
a second facewRAM IS CLAIMED ps8hed of electrically i nsu?ﬂlmmmmnnﬂﬂmllw
the pin carrier having a nating surface for mating with the firdt facd of
the base of the shAglxﬂectﬂg@lrmjﬂm@y@bmgmg}ng bosses extending fromthe
mati ng surface and positioned to be received i h the openings in the base;
10 . conduct i va shroueChavingattetbe, the lsedidviag phirbliey bobgeﬁmgé each
contact surrounded by and extending outwardly fromone of the bosses. 2.
An el ect r ical extemding dhesstlinoughafrom a fidstiface td kesedomdifades f orned of an
electrically insulative material. 15

a pin carrier formed of electrically insulating material, the pin

carrier having a mating surface for mating with the first face of the base of
the shroud, the mating surface having bosses extending from the mating
surface and _positioned to be received in the openings in the base;

10 conductive contacts méunted in the carrier with a poftiori of each

contact surrounded by and extending outwardly from one of the bosses.

2.  'An electrical connector as in Claim 1, wherein the shroud is formed

of an electrically insulative material.

15
3.  An electrical connector as in Claim 1, wherein the shroud is
electrically conductive.
4. An electrical connector comprising:

20 a shroud having a base and at least one wall extending from the

base; | |
a formed press block body;
_a plurality of conductive terminals mounted on the press block
body, each terminal having a longitudinally extending axial portion and a
25 tail portion disposed at an angle to the axial portion; and |
securing means coactive between the press block bclady and the

shroud for securing the shroud onto the press block body.

——— e

JR—
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3. An el ectrica—connector as in daim 1, wherein the shroud is
electrically c m Hm\n el ectri cal connector conprising: 20

a shroud havi ngmgﬂmn m ast one wall extending fromthe base;

formed press bl'eckecbody:* aspl drality of copguctive terminals m)untﬁlrgqsllhe
press bl ock body, each term nal having a | onhgitudinally extending

o Isgguflnﬁg%ﬁégns‘& Sontel ﬁgf‘vd\eé‘%ﬁf'h‘g Fhet@iniftl Brish bEIGE Ao E%Snf or
securing t he Q{iﬁ' 8PbBss ﬁogé Qﬁﬁm&r%on%%tf The teﬁmgﬁaike&ﬁart in

Claimd4, V\/ne press- corrprl ses a ses eac boss
surroundl ng qﬂgﬁ g a
plurality of %glgg%?n%&a\;\nﬁ’ﬁéogn%%g% et {gg @m‘gﬂﬂﬁ cééfl @gﬁtﬁqgﬁeeagwgach

of said Ope”'HE%‘&esEbeﬁng reee%ﬂrl?xcéﬂé of ®ath ﬁﬁ;@o%ed&ﬁgée' n the bosses are
secured in the opening an interference fit. A connector as in

Claim4, gherein the securl ng means conprises a 10 Iatch arrangenent. 8.
A connector as in Claim?7, wherein the |latch arrangenent conprises a |atch

armon the piess bA eolinetfor s in ClaberBewhereirsthiebbksesafe seberel in the
latch armis integrally formed with the press bl ock.

openings with an interference fit.

7. A connector as in Claim 4, wherein the securing means comprises a

10 latch arrangement.

8. A connector as in Claim 7, Wherein the latch arrangement

comprises a latch arm on the press block.

15 9. A connector as in Claim 8, wherein the latch arm is integrally_
formed with the press block.

'10. A connector system alternately conﬁgurable in a shielded and
unshielded configuration comprising:
20 a insulative contact carrier body have a face portion;

a plurality of terminals mounted on the body in a mutually
electrically insulated condition with a mating portion of each terminal
extending from the face; |

a first shroud formed of an insulative material and having a base

25 portion having openings through which said mating portions of the
terminals may extend, said first shroud being mountable on the carrier;

and
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10. A connect ely configurable in a shielded and

unshi el ded coxmummﬁmwtm sing: 20 a insulative contact carrier
body have a face portioh; % plurality of termnals mounted on the body in a
mutual ly electrically insulated condition #6th a mating portion of Ela6161
term nal extending fromthe face; a first shroud forned of an insulative
mat eri al and havi ng sectnd sidudbfarimed bfiai condupctivengmtetiabagid havirig a base
‘mating portions of the termnals may extend, said first shroud bei ng

nount abl e on portiomhaving opedings tlerougle whidhstaid unatingrpertismsot theluct i ve
mat eri al and having a base portion having openings through which said

mati ng porti desminalsmay m,§aad>se@sangmhrom gemahqrmmm@éntﬁgble on
alternately mpuntable on the carrier in place of the first shroud. 5 11. A
connect or _ systhencamiemincplage albthefissteshrpnidar ri er body conprises a second
face di spgsed angularly with respect to the first face and the termnals
each incl8de a tail section extendi ng angularly with respect to the mating

ortions, each,tai]l] section having a Jorti.on_ 10 extendi ng be d,said
otond  ace. b, A cORRACROR SESed padD ClAiGE 400 macre ihe Ghrtian GOty 1| or
body conprises _a press block,and t.he portion pf,the.termnals t gndi
boyond T he scbmiistaa Sro Hate HpAN 4iBufisy Wil FPAY'D e AR Al

and the terminals each include a tail section extending angularly with

Q

respect to the mating portions, each tail section having a portion

10 extending beyond said second face.

12. A connector system as in Claim 11, wherein the carrier body
comprises a press block and the portion of the terminals extending
beyond the second face include press fit sections.
15 | |
| 13. A connector system as in Claim 12, wherein the angular
relationship between the tail sections and mating sections of the

terminals is about 90°.

20 14. An electrical connector comprising:

a body;

a plurality of terminals mounted in the body in mutual electﬂcal
isolation with mating portions arrayed on a mating interface of the body
and tail portions disposed angularly with respect to the mating portions;

25 and

Thi
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13. A connect ' aim 12, wherein the angular relationship

bet ween t he ti"llﬂlﬁm:lmqm,w@mtl ng sections of the termnals is about
90[err]. 20 14 cAnielectyi connector conprising a body; a plurality of
termnals nounted in the body in nutual el 4Ztrical isolation w th nBLi6¥61
portions arrayed on a mating interface of the body and tail portions

di sposed angul ar | yheldihgrstsneturet cartried bytthedagdy foroheldifig thennhue pdsition
hol di ng structure carried by the body for holding the true position of tail
portions, saidf tal poptionspsaidotaihpoptiens heing pietensiencd Jenengagemientwith
hol ding structure. 5 15. An electrical connector as in Caim14, wherein
t he term nal sthe boldingysfsucture.pl urality of rows and colums and the

‘hol ding structure conprises a slot for receiving tail portions of a :
plurality termnals in each colum. 10 16. An electrical connector as in

Claim 15, wherein each slot includes a plural,i ti of stop el enents di sposed
i n spaced % el 49i onARi glestriga) connegter asin Claim:l éc whergin the fepmsnalssarge,

Claim 16, wherein the st el.enents conpri se an abu n ai nst whi ch each
pret ensi oned ¥EHAYedd; B{%htYaQﬂ'f%’Vs %JQ&W@EW&&%W&&W@T% _

Claim 17, wnoLel Beiis SRS COME bR JorBshl & { bilEkRy A%midts &f cach

column.

10 16. An eléctrica_l connector as in Claim 15, wherein each slot includes a

plurality of stop elements disposed in spaced relationship along the slot. -

17. An electrical connector as in Claim 16, wherein the stop elements
comprise an abutment against which each pretensioned tail section

15 abuts.

18. An electrical connector as in Claim 17, wherein the abutments

comprise flexible fingers.

20 19. An electrical connector comprising:
a body formed for retaining at least one conductive terminal;
a passage in the body for receivihg a conductive terminal therein,
the passaging including narrow portions projecting inwardly toward the

center of the passage; and

25 a conductive terminal having a portion thereof disposed in the
passage. -
i



a body for rred ”U# yml | east one conductive termnal; a passage in
the body for rece mmtl ve termnal therein, the passagi ng
i ncl udi ng narrow portl ofis pr cting inwardly toward the center of the
passage; and 25 a conductive terni nalghaving a portion thereofL-6161
di sposed in the passage. 18 20. The connector of Caim 19, wherein at

Ieatst a porti2o, ofThB%omfe%wﬁohexamqlm&mefelﬁldtweaéual;Scm:inrsbaplee ipasehges
sectl on.

has a substantially cruciform shape in cross section.

____’_________"___
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