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Background of the Invention wﬁﬂ:g@gﬁqnﬁﬁbr?nventlon The
present application relatgs. LO o and nore
particularly to neans for F Bty in a
vertical direction or other dlrectlon 15 perpendlcular to a substrate.

2. Brief DescriPhisapplicationriselateshteapplicationsBe¢riabNeolectrical (4482) -
connectors particular needs require the use of relatively | ong beans. The

physi cal srel éﬁmeeah‘m,mmew CONNECTORAWIPHEPERMINEL REFOATION t S

| engt h make it dlfflcult to manage nore critical dinmensional

tﬁgerﬁzgresreq"[%%é&% ngAtT‘ ngla%rb cattx%lneganca‘fil' n question c&rgéﬂl

entitled “METHOD OF MANUFACTURING AN EXTENDED HEIGHT

INSULATIVE HOUSING FOR AN ELECTRICAL CONNECTOR?”, both filed

on December 31, 1998 and which are incorporated herein by reference.

10 ° ' _ hac ound of the Invention

1. = Field of the Invention: The present application relates to
electrical connectors and more particularly to means for enhancing
dimensional stability in a vertical direction or other direction .
15 perpendicular to a substrate.
2. Brief Description of Prior Developments: In various electrical
connectors particular needs require the use of relatively long beams. The
physical relationship of the cross sectional area of the beam and its length
will make it difficult to manage more critical dimensional tolerances. The
20 critical dimensional tolerances in question control the inner relationship
between the terminal tail, the retention feature and the contact area of the
terminal. An example of such an electrical connector is a receptacle used
on a single connect attach (SCA). disk drive interface.
Particularly when a soft insuiating material is used in the connector
25 housing, the connector may tend to be dimensionally deformed in the
vertical direction or other dimension perpendicular to the printed circuit

board (PCB) or other substrate on which the connector is being mounted.
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_.between the terminal tail, the retention feature and the contact area of

t he termnal. An exanple of such an electrical connector is a
receptacl e used on a single connect attach (SCA) disk drive
“interface. Particularly when a soft insulating material is used
in the connector 25 housing, the conneor may tend to be di nt8# onal |l y
deforned in the vertical direction or other dinension perpendicular
'to the priAs adresult of such diméensiothal RaBjabitioy écisooften mecessary thatdhe

2 As a result of such dinmensional instability it is often necessary
that the housingheidesigred vdthysighificamtsdgditionad heightiftarorthie tog ghthé¢ rom
the top of the termnals to the top of the housing as a safety factor.

Such | ack terminals te sheltoprefithe housing assosafety fastarant when two = 5
termnals are in,a first mate Iam

te si.. brake seqyengce. For exanpl e,
such a sequenceSHE} 18g iyersional sta IMrm?HiﬁiﬁﬁrE%#@HﬁMW en two

onnecPor. (EETPAREFS TaRTSH tha, Siftanate: St FPUE TSIy o HBF SHRRIPISs ( he
Elﬁf%e :;. Z;“sﬁicr.% ‘Abiq;i@ix{ﬁéz @jﬁﬁ%ﬁ@%ﬁ@’%ﬁ%ﬁaﬂ]@nﬁ%ﬁ:@ %F‘i‘ﬁﬂgﬁ‘?ﬁf ogriyné ° b
S:ﬂrjgﬂ ;gg%ar‘r%%leri?gl r}c‘%’i (?n i %e’ JURh Ctﬁ%?a.ﬁﬁo § Pé%ng? S’t;eé

onnector is dnnensmnallgt%rcl?th%b $HHR %é'%h&ﬂ?ﬁét?)%&é%ﬂ& the

The presen? I nvention Is a rece or an electric

wnl s, parePRCr e Sfsstaite) MRy Bkt AV AUARINDE Belflencl LT,
10 be lost. )

-

There is, ft.xerefc;re, a need for means for controlling dimensional
stability of an electrical connector in a vertical direction or other direction
perpendicular to a PCB or other substrate.

_ ' Summary of the Invention
16 The present invention is a receptacle for an electrical connector
which comprises an elongated insulative housing having paraliel lateral
walls, parallel end walls and base wall. An interior cavity is formed by
. those walls, and a longitudinal groove extends between the longitudinal
walls from adjacent one of said end walls to the other end wall. At least
20 one conductive contact having a base end and a distal end extends
upwardly i:hrough the base wall and then in the interior cavity. A wafer or
other means harder than the insulative housing and in particular the
base wall is positioned beneath the base wall to help maintain
dimensional stability in a vertical direction or in another direction
25 perpendicular to a PCB or other substrate. _
Also e'ncompasséd by this invention is a method for mounting an

electrical connector. on a PCB or other substrate to minimize dimensional
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.those walls, and a |ongitudinal groove extends between the | ongitudinal
wal I s from adj acent one of said end walls to the other end wall. At |east
20 .one conductive contact having a base end and a distal end extends
-upwardly through the base wall and then in the interior cavity. A wafer or
ot her nmeans harder than the insulative ho@ing and in particul ag4slge

base wall is positioned beneath the base wall to help maintain .
di mensi onal iastdbility inia direction perpehdietlaPto ehe ishibdtritecr AdvaRethafingt
per pendi cular to a PCB or other substrate. Al so enconpassed by

thi s i nvent ilardress greater than theuhardmessiof the imswlativiechdusimghanddn on a
PCB or other substrate to m nim ze di nensi onal

3 i nst gantiaular the basewalloef the houding isintesposed betweentthe A waf er
havi ng a hardness greater than the hardness of the insulative housing
and in qut@@m&m?hbeb‘mml of the housing is interposed between
t he . connector and the supsfrate. 5, ) . Bri ef

Descri pt Pon of the Drawi hgs Brie IANe DT
i nvention is further described h .refetence_to.the,acc nyj.ng
Gt st nge - wihi GHEGe cORTiector of e Present inferioh & St deHcEas Hh
preferred enbgcdi nent, o connect or, of, the present invention;

h .
10 B .T?Q%t%{-h% ﬁﬁcmrwnsr%rmewhg wn in Fig. 1;
Fig. 3. t l. Vi t.h h 3-3.in Fra. 1; . Fig. 4
L 2o et SRR AN SRR B g AEtdhred emboign gr B2, (.,
plan view in framegort %%s&%%?@%%@? connector shown
I G 2

in Fig. 1; 15 ) | sta Vi ew 6 in Fig. 3; and
Fig. 7 i@ a view gign ' b Qs %nggéz&l iLhe. waf er .
Det ai | eaéDescri ptﬁ%ﬁpdo?g ?ﬁge’i‘?g’%ee‘?r"zzﬁg odi rreg%-gh%%%rhé QRef erring to
Figs. 1 - 4, the FRrE@Pifal@ 08k deldfiopial VidW th%ﬁ%h'@-'?einl“ig.' pcludes an
i nsul ati ve housi ng shown generally at nuneral 10. This
Fig. 4 is a cross sectional view through 4-4 in Fig. 3;

sEhe present

fD
t
©

Fig. 5 is a top plan view in fragzneht of the wafer used in the
connector shown in Fig. 1;

16 F‘lg 6 is a view from 6-6 in Fig. 3; and
Fig. 7 is a view similar to Fig. 6 showing detail beneath the wafer. |

Detailed Description of the Preferred Embodiments

Referring to Figs. 1 - 4, the receptacle of the present invention

includes an insulative housing shown generally at numeral 10. This

20 housing has a first end wall 12 and a second end wall 14 which are
conn_ected by a first lateral wall 16 and a second lateral wall 18. The
housing also includes an upper plug receiving structure shown generally
at numeral 20. This upper receiving structure is made up of a first end
wall extension 22 and a second end wall extension 24 which are

25 connected by a first lateral wall extension 25 and a second lateral wall

extension 26 that form a medial plug receiving channel 28. The housing
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.20 housing has a first end wal | 12 and a second end wall 14 which are
connected by a first lateral. wall.16 and a second l'ateral wall 18. The
housi ng al so includes an upper plug receiving structure shown generally
~at nuneral 20. This upper receiving structure is nade up of a first end
wal | extension 22 and a second end wall ey ension 24 which are 44sgonnected
by a first lateral wall extension 25 and a second |ateral wall

ext ensi on 2@léd iclinle® # basdi whllB0 witle Rwnward MsaRItictS probeberiisde¥32,

4 al so includes a base wall 30 with downward insul ati on pr ot uber ances
32, 34, 336 36ands38rahd appesitioningpared040. Ref erring
particularly to Fig. 3-7, and interior cavity 42 is forned bet ween the
first lateral vvaIRefﬁ:ﬁ‘iag(paﬂtmularbrw Figl3-7] 2ushihtesivratdvith425s formed
recei vi ng channel Inside this cavity and between the exterior

| at er al vval b&twnsnethes fissthladeral walldlé snd tkmglatgmlnwall\/\bﬁ langibeneath the
separate |nter10r cavity 42 into first term retaining section 46
and a s ondP HETFCRINE & ‘ﬂgz%'eé%‘ﬁﬁ% this gavith Q%Eh? ﬁgﬁ@‘l@? e

respectivel rst.t m nal a second te rmnals 10
DR AR ey1s1 %m?gi%grtmxaw@m i oval A4 which: o1 o
| ateral sections

nd 65 or ar secti.ons 68 and 0.
the end of  CrBaERis IS iteridh Cavif St forihipal EatpinBdestion 46/,
ongr € udi nalegt 8otk c%%%%iﬁ{aa%ﬂmﬁsa%%tﬁ% i Q%'%%C%&eéﬁ%msre 8 15
to A gs. te%ﬁ%ﬂ‘?&f&ﬁ?fma?f@&%@%ﬁ%uﬁ?érshf TRt 92, 0 TRyl Y

has_shoygdersp 88089 1ve rESpEdtRlelP foWds ve PRI Ricis Godaﬁ& 62, interi8f M nal

82 has shoulders 96 and 98. 'I nt er posed between these houl’der’s ‘and the

base wal | 3Qagdral Bectionsl 64 iatrl B@gwmﬂ&e{c& ax%xﬁtw@‘eeuoiﬁ 68*%&1@70%&{&' Iy
at nuneral 100. This wafer is preferably ceramc but it al so may be a

pol yner havithe endaf thesarctitesectichsotteatéaiminds Sthand 52 Havestespectively
housi ng and particularly the base wall 30 or it may be a conposite

such .as FR- Loartitacts 72vand 7 4ranet distal ends 76 and R8fwhiclngdjsoeritctilear |y to
Figs. 5 - 7, the wafer has a plurality of 25 apertures as at aperture 102,
104 and 106.lohgitaidinahgsoovel ddjacent térmiid S0 thereieadhird terminal &8s
108. The apertures. have a wide section 110 where the termnals are
i nitial 1§ erddigeentitenminal f2fdereris aaforarthoterminel 82. aReferring particularly

to Figs. 4, 6 and 7, terminal S0 has shoulders 84 and 86. Terminal 52
* has shoulders 88 and 90. Terminal 80 has shoulders 92 and 94.
Terminal 82 has shoulders 96 and 98. Interposed between these

shoulders and the base wall 30 of the insulative housing thiere is a wafer
20 shown generally at numeral 100. This wafer is preferably ceramic but it
also may be a polymer having a hardness which is a greatef than the
insulative housing and particulaﬂy the base wall 30 or it may be a
composite such as FR-4 circuit board material.
Referring particularly to Figs. 5 - 7, the wafer has a plurality of
25 apertures as at aperture 102, 104 and 106. It also has a plurality of edge
recesses as at recess 108. The apertures have a wide seétion’ 110 where

the terminals are initially engaged with the wafer and a narrow section as
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.5 "at section 112 where the shoul ders of each of the termnals cone to

bear agai nst the wafer to fix the wafer beneath the insulative

housi ng. Each of the recesses also has a wide section as at section
114 and a narrow section as at 116 which serve an anal ogous function
as their 5 corresponding sections in thg apertures. After thegegde part
of the apertures are engaged by the terminals, the wafer is noved in
t he ity sedtion 1072 wiherarthevslssukieds of da@heoUES téMRINaE e abbedr t he

apertures. At each end of the wafer there is also a tooth as at tooth 118
whi ch scor eagainst ghesvaferdb fixo¢the wafen penesthrihiecinsidative Hdwsing( eEachbf

beneath the housing. . It will be appreciated that a neans has
been descr itheirécessesfalso das § wide secdion asatpsectiore 1}l 4cand rohbirraw
di mensional stability of an el ectrical connector in a vertical or

ot her’ di r ec3¢asipmpasintii @ which sexvesam ainalogous flgnctzon as thipir receptacl e

descri bed herein may, be advant agegusly used on a si_ngl e connect attach
(SCA) dPsk GRTresPPRiing seetions in the apertygese After Q}%@ﬁ? narsofitthen has

Var i ous 11 RPETES 47 angaged Rudhetopminals, the wafer tsToved Tthe ©' 11
direction of the arrow on Fig. 6 to engage the narrow part of the
apertures. At each end of the wafer there is also a tooth as at tooth 118
which scores the piasj:ic of the housing to further secure the wafer

10 beneath the hd;l_s.mg. .

It will be appreciated that a means has been described for efficiently
and inexpensi\}ely controlling dimensional stability of an electrical
connector in a vertical or other direction perpendicular to a substrate.

The receptacle described herein may be advantageously used on a

16  single connect attach {SCA) disk drive interface.

' While the present invention has been described in connection with
the preferred embodiments of the various figures, it is to be understood
that other similar embodiments may be used or modifications and
additions may be made to the described embodiment for performing the

20 same function of the present invention without deviating therefrom.
Therg:fore,' the present invention should not be limited to any single
embodiment, but rather construed in breadth and scope in accordance

with the recitation of the appended claims.

25
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.that other simlar enbd'd’i""fr’éh’t"S"""‘may be used or nodifications and

addi ti ons may m scri bed enbodi nent for performng the 20
same function l ,I "msuﬂ m Event ion wthout deviating therefrom
"Therefore, the *présent #nventt on should not be limted to any single

embodi ment, but rather construed in breadtth and scope in accor d4454

with the recitation of the appended cl ai ns. 25

6 C Qlaims \WHAT |'S CLAIMED | S:
1. A receptacl e for_an _electrical connector conprising: (a) an
el ongat ed | TWHAT IRCRMMED ¥8:/i ng parallel lateral walls, 5

parallel end walls and.bagse wall to forman interior cavjty and a

| ongi t udi nall-gr od¥&CESP for pa: clectricali conRerior COTRRNSIRE! S
wai 15 o R © g Plonet dBenlarivs hobsius Fevine Raveig Fisslcvels: and o
base val pRRAIEE Ryt SRE bt o e S Bl R R B
vl 1 of the i nsul at [SREadinar fbove extoriding HEEARED Qid IBhRIAIRRWAIR P2
3 “The recept acl ¢ MR I e B LSy of seid BTN Y, the otfer 87 Self end
posi tioned bel ow t hgggipge wall .

(b) at 1ea§t one conductive terminal having a base end and a distal

10 er'ld e:étending upwardly from the base end through the base wall
and the;n in t.he interior cavity of the housing to the distal end;

and

{c) means for reinforcing the base wall of the insulative housing.

15 2. The receptacle of claim 1 wherein a hardened reinforcement is

provided for the base wall.

3. . The recepiacle of claim 2 wherein the hardened reinforcement is
positioned below the base wall.

20
4. | The receptacle of claim 3 wherein thé hardened reinforcement is a

walfer.

5. The receptacle of claim 4 wherein the base wall has a hardness and
25 the wafer has a hardness and the hardness of the wafer is greater than
the hardness of the base wall. | .
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.20 4. The receptacle of claim3 V\,hertnmmm m r ei nf or cenent
is a waf er . 5.. The receptacle ﬂ” u m:E HI n the base
wal | has a hardness and 25 the wafer has a Har@neSs tand t he hardness of

"the wafer is greater than t he hardness of the base wall.

7 6. The receptacle of claim5 wgerein there are nmeans 4484 fi xi ng

t he termnal to the wafer. 7. The receptacle of claimé6
wherein th@re iFhatrebepticle™f cidigh (8/wherdirb théfecar@ hedardd fort ﬂﬁxﬁgatm nal
ext ends downwardly through said aperture in t he wafer. The

recept acl etepiinaditonthewsaferin the ternminal has at |east one

prot uberance extending |aterally below the wafer to fix the wafer bel ow the
10 base wall. 9. The receptacle of claim8 wherein the term nal
has a pair_of shoul ders below the wafer to fix the wafer bel ow the
base vval | .7. 15Thereceptaale ainlaimn @ wherein theroisatleast anr apesiingeins

ext end beyqgnd t aperture _to be gai nst [ he waf 11.. The -
r ecept §c| egtf-f @E@y mlﬂoﬂ%@@mlwectaaasrd?@wag fa’ méasald apgERineiR and
a narrow s&fet‘l”%?elgnd t he shoul ders of the term nals bear

8. The receptacle of claim 7 wherein the terminal has at least one
protuberance extending laterally below the wafer to fix the wafer below the
10 base wall. i '

0. The receptacle of claim 8 wherein the terminal has a pair of
shoulders below the wafer to fix the wafer below the base wall.

1'5 10. The receptacle of claim 9 wherein the shoulders extend beyond the
aperture to bear against the wafer.

11. The receptacle of claim 10 wherein the aperture has a widened
section and a narrow section and the shoulders of the terminals bear

20 against the wafer adjacent the narrow section.

12. The receptacle of claim 11 wherein the terminal is initially engaged

with the wafer at the widened section of the aperture.

25 13. The receptacle of claim 12 wherein the shoulders of the terminals
are subsequently brought to bear against the wafer adjacent the narrow

section of the aperture.
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.20 against the wafer adjacent the - 12. The
receptacl e of claim 11 wherein thel"ﬁlWﬁMﬂH“‘l aI ly engaged with
the wafer at the wi dened section of *t he-apert urse. The
‘receptacle of claim12 wherein the shoul ders of the term naI S are
subsequent |y brought to bear -agai nst the vgfer adjacent the narr,

section of the aperture. 14. The receptacle of claim13
wherein the wafer has an insul ation scoring tooth for attachnent to

t he housi ng. 5 15. The receptacle of claim4 wherein the wafer is

ceram c. 14, 1PheTecepeaciptofalaimfl? whebein thereaferttes anrigstilatién
term nal extends upwar dly such that the distal end of the contact is

adj acent thesconngltoo@nﬁaﬂahtﬂch;nent/eo théthousing. 17. The receptacl e of
claiml1 wherein there is a second conductive - term nal having a base
end and a distal end extending upwardly in the I hternal cavity from
the base end adjacent the base wall. 15 18. The receptacle of claim17
wherein & medbal Thegiecsitacle afetlaimst whereim the puaisd 18 ceramlict he | at er al
wall's in the interior cavity. 19. The receptacle of claim 18 wherein
the first and second term nal s

16. The receptaclg of claim 1 wherein the conductive terminal extends
upwardly such that the distal end of the contact is adjacent the
longituding.l groove.

10 ) . .
17. The receptacle of claim 1 wherein there is a second conductive
terminal having a base end and a distal end extending upwardly in the

internal cavity from the base end édjacent the base wall.

16 18. The receptacle of claim 17 wherein a medial longitudinal wall is
interposed between the lateral walls in the interior cavity.

19. The receptacle of claim 18 wherein the ﬁrst and second terminals

are positioned on opposed sides of the medial wall.

20
20. The receptacle of claim 19 wherein the longitudinal groove is
superimposed over the medial wall. -
21. A receptacle for an electrical connector comprising:

25 (@) an elongated insulative housing having parallel lateral walls, -

parallel end walls and base wall having a hardness to form an

interior cavity and a longitudinal groove extending between

This Sheet Has Been Replaced

AR




.are positioned on opposed wal | . 20. The '
receptacle of claim19 Wneﬂ ﬂﬂ' | naI groove IS superi nposed
over the nedial wall. |l e for an el ectrical connector

-conprising: 25 an el ongat ed | nsul ative housing having parallel

| ateral walls, parallel gnd walls and base wal jgégVving a
har dness to form an interior cavity and a | ongitudi nal
groove extending bet waghd longitudinal walls from adjacent®rie bPSaid eAl WYL S
from adj acent one of said en e other of sard
end wal | s; thB)othatr dfesd &f@mﬁduct ive term nal having.a pair
of Iateral shoul ders ext endi ng upwardly first through the
base wall and 5 éb) at least onth@whductivetdritinidl tiavifg 4 padf of ltealisi ng;
and c) a wafer having a hardness and at | east one through
hol e and shouldess exterdingenpwardiyhfirstotieroargt thé base wallsind
such that the conductive term nal passes through the

t hrough $hol e and the then in the interior cawity of the dfousing; endi nal s bear
upwar dly agai nst the wafer to 10 retain the wafer a a| nst the
base wal | . (c)22. a wafembeaning adrardneas angdaat lenst onecthironghnbeleoand
havi ng an I nsul ative .housi.ng ha har d on _a sybstrate

M ni m ze di nensiRaftongdikane %&m%asew of the howing Wlart{'*%tbﬁe

substrate 15 conprisin he,ste i,nt er fer, havi,n ess
bet ween t he el ec c"é‘fﬁF%m %ﬁeﬁggb’&hrmﬁl%thm%??? (fl@h

har dness of the val €1 ghouidte 31Tk Yerkiihd Beal Ay Ygdthse bHE W 65

10 | retaJn the wafer against the base wall.

22. A method for mounting an electrical connector having an
insulative housing having a hardness on a substrate to minimize
dimensional instability in a direction perpendiculér to the substrate

15 corhpﬁeing the step of interposing a wafer having a hardness between the
electrical connector and the substrate, wherein the hardness of the wafer

is greater than the hardness of the insulative housiﬂg.
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