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Background OF The Invention The present invention relates
to a stacked el ectrical connector and nore particul ardtedto a
st acked, shi el ded 1/ 0O connector having inproved nearss$am2 &G gni ng
10 the solder tail portions of the connector. There has

been an increasing denmand for nulti- SPECIFICAGBIEONel ectric connectors having
an increased nunber of termnals as the input and output |ines of

el ectronic devi ces, such as conputers, eiPeciaIIy as the popularity
15 and affordability of conputeﬁégégéiﬁgﬁﬂﬁﬂﬁlﬂﬁﬂneet such a

5 Background Of The Invention

The present invention relates to a stacked
electrical connector and more particularly to a stacked,
shielded I/0 connector having improved means for aligning

10 the solder tail portions of the connector.

There has been an increasing demand for multi-
pole electric connectors having an increased number of
terminals as the input and output lines of electronic
devices, such as computers, especially as the popularity

15 and affordability of computers increases. To meet such a
demand, often one or more interface connectors are laid or
stacked on each other and bound together with a metal
strap, and encapsulated, as is shown in Japanese Patent
Application Laid-Open No. 6-29061.

20 This connector assembly is made from an increased
number of parts (i.e. the numbet of parts of a single
connector multiplied by the number of connectors laid on
each other). The assembling of this type of connector not
only requires extra parts, such as joint pieces. Because

25 of the increased number of parts in such a connector, but
is also tedious and the cost of assembly increases
accordingly.

A need therefore exists for a simplified, stacked
I/0 connector assembly with a reduced number of parts.

30
Summary Of The Invention

In view of this, one object of the present
invention is to provide a multi-pole electric connector
which can be assembled using the least possible number of

35 parts to facilitate the assembly of the connector parts.
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. the front of the housing having a corresponding number of

shielding enclosures each closely surrounding each of said

10 connector components.

The number of the connector components can be

determined to meet occasional demands. Usually the housing

has two connector components arranged at upper and lower

levels. This arrangement is advantageous to the reducing
15 of the bottom size of the connector assembly to a minimum.
Each terminal of the connector may have an L-

‘shape with a contact portion on one end and a solder tail
portion on the other end. The solder tail portions extend
down on the rear side of the housing when the terminals are
20 press-fitted along the rear side of the housing into place

within the appropriate connector component.

The shell may have pegs on its bottom for

fastening the electric connector to a printed circuit

board.
25 The electrical connector assembly

may further

comprise latch members and the shell may have slots on the

opposite sides of each connector component, and the housing
may have slots aligned with the slots of the shell, thereby
fastening the latch members to the housings when the latch
30 members are inserted in and caught by the slots of the

housing.

These and other objects, features and advantages
of the present invention will be clearly understood through
a consideration of the following detailed description.
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Te attain this object, an electrical connector according to the
present invention conprises: a casing having a plurality of
connector conponents on its front for mati ng to oppo¥®atgntonnect or
conponents of a counter- 5 connector, the housing havi A¢-a2p| 8Gal ity of
conductive termnals press-fitted therein with their contact portions
arranged i n eaBHiebnpese crom R ffhe Drawingse| | covering the front
of the housing having a gRrRsRMHsRIcRUERE TS 1owing deliceigtnBncat! Gsdir s

each cl osely surroundi ng_each, of, said 10 connegt or corrpon&nts.
The nunber of SfE2EdPAedSFCHiRtiRTont Feferepee willjeber Pade t1o nethe

occasi onal denapgschéel Uatdwind® WiiEiRg l1ike relffagehve AANELE1SOTidompbnent s
arranged_at up levels. This arrangenent is advant ageous

and_] ower
to the raduci ngﬂtg par%? L WEGH Si ze of the connector assenbly to a

m ni mum FEach 1 edisi rml sefcttilonadonviéeworofirag hewkt erpdle
shape with a c sord | n sgl d Iq PR L on
t he ot her end.g%éélaéjé de‘ﬁrd@a%%bggr?f)g%grggggﬁd 4 0% o&ﬁngr? t?%e?ear si de

of the housi ngPwASent hinventdom| takare adeng liness XAt c€dFafengit he rear
side of the housing intoppdace is aWgrdntallhevappr ¥ | ghe CRAMELidle
corrpone%. electric connector of FIG. 1;
FIG. 3 is a plan view of the multi-pole electric
connector of FIG. 2 taken along lines 3-3 thereof;
FIG. 4 is a side view of the multi-pole electric
connector of FIG. 1;
15 FIG. 5 is a front view of the shell utilized in
the multi-pole electric connector of FIG. 1;
FIG. 6 is a bottom view of the shell of FIG. 5
taken along lines 6-6 thereof;
FIG. 7 is a side view of the shell of FIG. 5
20 taken along lines 7-7 thereof;
FIG. 8 is a plan view of a lower terminal guide
plate of the multi-pole electric connector; and
FIG. 9 is an enlarged view showing how a latch

piece is fastened to the housing.



The shell may have pegs on its bottom for fastening the electric
cennector to a printed circuit board. 25 The el ectri cal
connector assenbly may further conprise latch nmenbers and the shell
may have slots on the opposi te sides of each connectRataydnponent, and
t he housi ng may have slots aligned with the slots of94122%HE |,

t her eby fastenl ng the Iatch rrenbers to t he hou5| ngs when the Iatch 30
menbers are i K& ptign caBgRieherred edingnt he housi ng.

These and ot her obj ECtSReEeﬁi:'MﬁQSn%ﬂd wiverdsges to 4, o sbecpe@senb-
I nvention m”"a& Igarl und ggtogg %{w§¥m£n le conﬂg%%%&d%%%%hgg ot the
fol |l ow ng det&l g 8 §8F 3?8 ! g gle, 2

illustrated generally as 1 and is seen to comprise a

5 housing 2 molded from a suitable dielectric resin and a

metal shell 3 covering the front portion 4 of the housing

2. The housing 2 has upper and lower fitting protrusions,

or connector components, shown as receptacle connectors 5

on its front for mating with corresponding opposing male,

10 or plug connectors of a counter-connector assembly (not

shown). The housing 2 illustrated further has two vertical

walls 60 that extend rearwardly from the front portion 4

thereof. As explained below, these walls 60 provide

support for a terminal solder tail portion alignment means

15 as well as define a channel which partially encloses the

solder tail portions of the terminals 7. The housing 2 may

further include lateral walls 63 that also extend

rearwardly along the sidewalls 60 at an angle thereto in

s (o

order to provide a sufficient amount of stiffness to the
20 entire housing 2.
A plurality of electrically conductive terminals
7 are press-fit into the connector portions 5 from the rear
side of the housing 2. Their contact portions 8 are
laterally arranged and held within each connector portion
25 5. 2 metal shell 3 is fastened to the housing 2, as
described in greater detail below.
As seen from FIGS. 5-7, the shell 3 has two
enclosures 11 formed on the upper and lower sides of a
central, rectangular opening 10 of a metal plate 9 that is
30 coextensive with the front 4 of the housing 2 when applied
thereto. These enclosures 11 are aligned with the housing
2 and closely surround the connector portions 5 of the
housing 2 when applied to the housing 2 so that they, in
effect, serve as a shield for the receptacle connectors 5.
35 The shielding shell 3 has an upper engagement strip 15
which engages the upper edge of the metal plate 9,
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Br.i ef Description O The Draw ngs In the course of the
foll ow ng description of the detail ed description, reference will be
made to the attached drawi ngs wherein |ike referencePaiuemt al s
identify 5 | i ke parts and wherein: FI G 94-232 a5Gect i ona
view of a nulti-pole el ectric connector constructed in_accordance
with the exteaddmg ineaamardn atakdghdl amgle medafixeottortie front 4

FIG 21is a frcﬁm@ijxevhSWsﬁ?fx the murti £RkBel has CtRSt 'Ilb%eQOfH}@Hg@ine@xﬁ: FI G
1, FI G IS a ?an vi ew of the nultl-gole Elghtrl

connect or of Iﬁ"'é'cenfltq!'rﬁeﬂ"aFBﬁB engage fhe doweropdge of the metal plate 4

is a side view,ofby ketedingPekarebedalyi & an acmnmgm safmefin@t Lesks

FIG 5 is a front vi.ew of .t.he shell ilized €.
el ectri @ connd®¥at e giighy angle relative t°FFE? groﬁ@ ggF oéaﬁégﬁﬁﬁ

the shell of Mmafnex 111ustattedaknngFEGnes46 6 Eaeheolower engagement

PG ol ® 2 SR A0 f Nendl L' FhbeRaZfly pel?68" cHlAdnkhicauts

_ | aRCVI ew O | ower nal gui de
plate of the rkflti-pole electric connector and

The metal plate 9 further has two engagement tabs

10 19 extending rearwardly from the centers of its opposite
sides at right angles relative to the front 4 of the
housing. Each tab 19 has an opening 20 formed therein
which engages by a protrusion 21 formed on either side of
the housing 2.

15 As seen in FIG. 1, each terminal 7 of the
connector 1 has an L-shape with a contact portion 8
disposed on one end thereof and a solder tail portion 22
disposed on its other end. The solder tail portions 22
extend down along the rear side of the housing 2 and extend

20 below the bottom 16 of the housing 2 when the terminals 7
are press-fitted from the rear side of the housing 2 and
therefore, the solder tail portions 22 may be considered as
angularly diverging from the contact portions 8 and their
respective connector portions 5.

25 To assure that the soldering tails 22 of all
terminals 7 are arranged in their correctly aligned
positions and, in an important aspect of the present
invention, the connector housing 2 is provided with upper
and lower terminal guide plates 23 and 24 that accommodate

30 the multiple rows of terminal solder tail portions, four
such rows of solder tail portions being shown in FIG. 1 as
entering the upper guide plate 23 and eight such rows being
shown as entering the lower guide plate 24.

Specifically, the upper guide plate 23 contains

35 a plurality of insertion holes 50 that receive and hold

upper portions of the solder tail portions 22 of the



FIG 9 i's an*enlarged view showi ng how a | atch piece is fastened to
t he housi ng. 3
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terminals 7 that are inserted in the upper receptacle
connector 5 which the lower gquide plate 24 has a plurality
of insertion holes 51 that receive and hold the solder tail
portions 22 of the terminals 7 inserted in both the upper
5 and lower portions receptacle connectors 5 so that the
solder tail portions 22 of all the terminals 7 are put in
correct alignment with opposing holes on a printed circuit
board 70. The solder tail portions 22 of the terminals 7
are maintained in alignment by the insertion openings 50,
10 51 which are arranged in multiple rows of openings and in
which adjacent rows are staggered with respect to each
other. Because the number of connector contacts are the
same for each connector portion 5, the lower guide plate 24
contains twice as many insertion openings 50 as the upper
15 guide plate 23.

FIG. 8 shows the lower guide plate 24 as having
insertion holes 51 staggered at regular intervals. The
upper guide plate 23 has a similar pattern of insertion
holes 50 for holding the solder tail portion of terminals,

20 which are inserted in the upper receptacle connector 5.
Both of the alignment or guide plates 23, 24, because of
their vertical separation, cooperate to keep the solder
tail portions of the terminals 7 separate which also serves
to prevent potential shorting when the solder tail portions

25 are at small pitches (i.e. the spacing between adjoining
and adjacent solder tail portions). The present invention
is therefore beneficial in the production of high circuit
density stacked I/O connector. In order to facilitate
insertion of the solder tail portions driving assembly of

30 the connector 1, the guide plates 23, 24 may include ramped
entryways 65 disposed around their respective insertion
holes 50, 51.

As seen from FIGS. 2, 3 and 4, the connector
éssembly 1 further includes latch members 26 that extend

35 forwardly from the front 4 of the connector 1 to engage
with similar latch members of the counter connector. Each
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Description O The Preferred Enbodi nent Referring now to
FIGS. 1 to 4, a stacked two- | ayer perpendicul ar, opategbt angl e,
connector assenbly is illustrated generally as 1 and4i828e86 to

conprise a 5 housing 2 nolded froma suitable dielectric resin and a

netal shell 3 tavehi mgmbler f2&ntopprises 4 obiftecabedi agm 29 wifh Tre
O 0 2s S AL 206 | BHEL LA o b5 ST B seen £ron®lFIRONNEC e

conponents, shown as,rece e connectors ts front f'or_ mating
wi th corresponBlhgleppdsiiRl hal &ias|datchyplptgg5eofieth@reprsite sides

count er - connecépr eI A ProtrusionSNAWNand THRe hRYES Mg 22 iNd IS T Ld
further Bas Y, ELEhSR! pmenein MabL S igniHouithL e 1SRRI ik AmdSe
provi de theipghell fDr oAs eshowal isaftes 9 aidaginrlatwh Pigrerad cwans
LS der "ol B EREEAFed EOERE pURERoPY ol A UHERAIA arng 2
i ncl ude | at er adreainsed®d Hat anfiscawghtnby the assosdateddbjoll Haget Hde
sidewal | s 60 altm@gig@gi.e thereto in
10 In assembling the parts together to form a multi-
pole electric connector assembly 1, contact portions 8 of
one set of terminals 7 are press-fitted into the holes of
the housing 2 at the lower receptacle connector 5, and the
contact portions 8 of another set of terminals 7 are press-
15 fitted into the holes of the housing 2 at the wupper
receptacle connector 5. The tails 22 of the lower set of
terminals are then bent 90° to the contact portions 8.
Then the tails 22 of the upper set of terminals are
similarly bent. Next, the upper guide plate 23 is slid
20 onto the tails of the upper set and attached to the housing
2 to hold the solder tail portions 22 of the terminals 7,
and then the lower guide plate 24 is slid onto all of the
tails and attached to the housing 2 to hold the solder
portions tail 22 of all of the terminals 7. The attachment
25 of the guide plates 23, 24 1is accomplished by an
interference fit or the like. As shown in the preferred
embodiment, especially in FIG. 1, the guide plates 23, 24
engage the housing walls 60 at recesses 61 formed therein.
The shielding shell 3 is then applied to the
30 front 4 of the housing 2, and is fastened thereto with
latch means. Specifically, the shield portions 11 that
enclose the upper and lower receptacle connectors 5 of the
housing 2, and its engagement tabs 19 are caught by the
protrusions 21 formed on the opposite sides of the housing
35 2. Finally, the bifurcated arms 29 of the latch pieces 26
are inserted in the latch slots 53 of the shell 3 and the
associated slots 54 of the housing 2.

7



order to provide a sufficient amount of stiffness to the 20 entire

housi ng 2. A plurality of electrically conductive termnals
7 are press-fit into the connector portions 5 fromthe rear si de of

t he housing 2. Their contact portions 8 are | at er Balbendr r anged and
hel d within each connector portion 25 5. A netal shePK-222sSGast ened

to the housing 2, as descri bed in greater detail below.
As seen from FIGS. 5-7,AlHeougl| thy jaenGion has heepokliestuatedraad on

the upper andaksepibeddestRiréspect td ¥Xempllarieehdbaihahtopraregs 10ief a

metal plate 9s££‘{'i‘&a'§ 30 Cﬁex egil ve Wlt%(t ciront 4 of thelhhou | ng 2

when appl i ed t R&r BPEeT§HRQ cHRRge edkhhled 11 TRS 3 hi PR h

housi ng féregdingosahyi swardond tldhemnmnestargegmyr t i ambsssiafs t hand

housi ngg2 whe i t he,.housi 2 t Y, 43

serve ag a sh?gﬁgg#éﬁgt hlga ec](g%t a@%‘gg_co}.iﬁ%é%%?s é’:q&SSthgrteﬁ%’ sh‘?{e‘t'lgﬁ\%

shel | 3 has aflepppbingngbyemerthet mpiris and geopR epfagtBet Heredert edge

of the metal phabftPon. Therefore, the present invention sflould not be
understood as limited to the specific embodiment set out
above but to include all possible embodiments which can be

10 embodied within a scope encompassed and equivalents thereof

with respect to the feature set out in the appended claims.
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extending rearward at right an tive to the front 4 . of the
housing 2. It further has two HbM&SHEEDﬂﬂSTEfN extensi ons 17 that
engage the | ower edge of the tal mmCED , by extengat@ntearwardly
at an acute angle sonmewhat |es ght angl e s¢+222vecto the

- LQ

front in the offset manner illustrated in FIG 4. Each | ower
engagenent CLAIME ension 17 ends with a depending peg or engagenent arm
18. The 1et ad ptaéged iybtBSﬁnQéﬁomelﬁgg%Qﬁ&&qgiﬁggsa10

19 extending rearwardly fromthe centers of 1ts_opposi
right angles réi%ﬁ?QH¥%ﬁaCPRQQFFSEthQuﬁﬁnqrﬁ?)v the" ﬁ@ﬁ%ﬁﬂﬁor heusinhd 299 has

an openi ng 20 Haorimed dheleast flrsﬂMaﬂﬂléﬁ&ﬁmwscbﬁnécﬁﬁﬁtbB%tQBngl f rned
seen in

cach tori nal iPRgeed, ond on *EER Bel sAch (ofber, in o pEeRER Jac%‘rhoé’et
portion 8 eaqli ofothe mnm@m@dﬁm]milsf (8ndinchodimyg aepllunmrjlevwl@(ﬁﬁm
DR Rl G AR oL
of the housi ngoRdNGEIvEnEerBARRAGI §77, each of the terminals (7) having
a contact portion (8) disposed at one end thereof and a
10 solder tail portion (22) spaced apart from the contact
portion (8) and angularly divergent therefrom, said
terminals (7) being separated into distinct first and
second sets of terminals (7), the contact portions (8) of
said first set of terminals (7) being associated with said
15 first connector portion (5) and the contact portions (8) of
said second set of terminals (7) being associated with said
‘second connector portion (5), said solder tail portions
(22) of said first set of terminals (7) having a length
longer than said solder tail portions (22) of said second
20 set of terminals (7); and, means for maintaining said
solder tail portions of said first and second terminal sets
in a predetermined alignment, the solder tail portion
alignment means including first and second guides (23, 24)
disposed within said connector housing (2) in spaced-apart
25 fashion, the first guide (23) capturing said terminal first
set solder tail portions (22) at a first location within
said connector housing (2) proximate to said first
connector portion (5) and the second guide (24) capturing
said terminal first and second set solder tail portions
30 (22) at a second location within said connector housing (2)
proximate to said second connector portion (5).

L LT e



are press-fitted fromthe rear side of the housing 2 and t her ef ore,

the solder tail portions 22 may angul arly diverging
fromthe contact portions 8 an ﬂﬁél" &ﬁ-ﬁs Eggf)nct I ve connector portions

5. 25 To assure that thBEgkﬁQﬂgrlngA ails 22 opatént
termnals 7 are arranged in their correctly aligned PHs222 088 and, in
an i nportant aspect of the present I nvention, the connector housing 2

is provided with upper 2. Thendstamked (IgOnicoanegtiote () ates G&F imed a4 t hat
accommdate 3Grat he, MUALLDLE LAY OGR! T1dle SCALET $halhaer b Q! our
er t'a ei

such rows of so ortions ering
t he upper gui dBiisleptelate ahé"épghta snb%rabm befngpolder Eadhn PO&'é'—lOn‘

teﬂterl ng thg:ecélwtﬂe{ okt R?% ye fozaéed tlllefelnf and s?ﬂe%lefdo?@ g%

e upper quide p ate ns ural i of inserti S

that rective 1§43 mc?ﬂ%ﬁ%ra Fraanshebutte; peate ey iRg a BIGTAI

of the of solder tail portion-recei¥ing openings (50) formed
therein.

3.The stacked I/0 connector (1) as defined in
10 claim 2, wherein said first and second guide plate solder
tail-receiving openings (50,51) are arranged in rows.

4. The stacked I/0 connector (1) as defined in

claim 3, wherein said rows are staggered with respect to

15 each other respectively within said first and second guide
plates.

5. The stacked 1/0 connector (1) as defined in
claim 2, wherein said first and second guide plate solder
20 tail portion-receiving openings (50,51) include ramped
entryways (65) surrounding said openings to guide said
solder tail portions (22) during insertion thereof.

6. The stacked I/O connector (1) as defined in
25 claim 2, wherein said plurality of second guide plate
solder tail portion-receiving openings (50) is double that

of said first guide plate.

7. The stacked I/0 connector (1) as defined in

30 claim 1, further including a metal shielding shell (3)

engaging said housing and partially enclosing said
connector portions (5) thereof.

8. The stacked I/O connector (1) as defined in
35 claim 1, wherein said connector portions (5) include
receptacle connectors.

W i
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termnals 7 that are inserted i acl e connector 5
which the | ower guide plate 24 of insertion holes 51
that receive and hold the sol der| tail REPLANEN port}ons 22 oPatkatterm nals 7
inserted in both the upper 5 1 ower porttohs recept aé-e22o8@ectors 5
so that the solder tail portions 22 of all the termnals 7 are put
correct alignn2sfhei shackedsiIf@ resnneahiera () nasd dafingid in

board 70. The éﬂéﬂﬁrztahheﬂg&h'%%%d2%dﬂhé€@%rt%bﬁk&%bs(E) 1nclu&€é3two
mai ntai ned in al nza the I nsertion orFenl s 50, 1, whi are
arranged in mﬂ"?#g? xengdiogi AYeY e sai °°n%ﬁF’§ﬁraB?’éE%ﬁ’Psr o'%%e are

st aggered wit htwespatlst g66jc Ideflnlngofahefouszﬁgcaimﬂéle tmﬁﬂ)epaﬁtflally

connect oL cont are th sarre f or _each, connec ort| t
| ower gwgde pI%géfa =S sagdcg £19,; g é‘:nﬁﬁ?‘}ﬂ% rfle |rng% Jghg as
the upper 15 poytioesp(22ke. 23. FIG 8 shows the | ower

gui de plate 24 as having insertion holes 51 staggered at regul ar

i nterval s. The ﬁper guide plate 23 has a simlar pattern of
i nsertion hol es { orThe|shaskedhd /Socaanechpr pb) tadrrefined rihal s,

20 whi ch ar@laﬁﬁeﬂeﬁhéﬁemes&meflfﬁeeﬂ&%@c&swwiﬁs 5¢23,24) Bah of

t he al i gpnment or&b%?’paes.zdg i(i thlrvertlca.l

separatt8n, cd3pEfaPE ¥R i%he g‘t’ﬁ’ﬂ%‘? walls (50’ in an orientation
generally perpendicular to said connector housing walls
(60).

11. The stacked I/O connector (1) as defined in

15 claim 1, further including a metal shell portion (3)

affixed to said connector housing (2), the shell including

‘a pair of shield portions (11) that surround said connector

portions to provide a metallic shield therefor, the shell

portion (3) further including means (15,17,19) for engaging

20 said connector housing (2) and at least one slot (53), the

slot (53) receiving an engagement tab (26) therein and

extending from said shell portion (3), the engagement tab

(26) adapted to engage a corresponding engagement tab of an
opposing connector.

25
12. The stacked I/0 connector (1) as defined in
claim 11, wherein said engagement tab (26) has an elongated
body portion and said connector housing includes a recess
(54) aligned with said shell portion slot (53), the
30 connector housing recess (54) receiving said engagement tab

body portion therein.

i O
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tail portions of the terminals 7 separate which al so serves
prevent potential shorting when the solder tail portions 25

to
are at smal |

pitches (i.e. the spacing between qinpslgmgg HAS BEENHd adj acent sol der tail

portions). The present invention p tef orejbenef ipatént n the
production of high circuit densd ty stacked--~D connezse222 sSa&n order
to facilitate i nsertion of the solder tail portions driving assenbly

of 30 t he connector #3-the gdi deleetrieals, Cemmyorncbﬁéembém)edl)

entryways 65 chc@ﬁs@h?-ow tBekE w%ﬁﬂ&ﬁ&s%&ms

As seen from FEl and 4, the connector assenb

i ncl udes | at ciFRRRAIS L erhicaddye fpaged-apagityfaghion, &

51.
(Si fur sed

her

t REHRCHHenE of

the connector th tEaSTERU6f an opPdditel rddrifedtdrCydRIgIe) saf 1khstCwit er

connect og Each
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30

35

metal shields (11) surrounding the connegtor m@ﬁb% (§é in
an electrically shielding relationship, at least two sets
of electrically conductive terminals (7) respectively
associated with said connector members (5), one of said two
terminal sets including contact portions (8) disposed
within one of said connector members (5) and another of
said two terminal sets (7) including contact portions (8)
disposed with another of said connector members (5), said
one terminal set (7) including elongated first solder tails
(22) spaced apart from said one connector member (5) and
angularly divergent therefrom and said another terminal set
{7) including elongated second solder tails (22) spaced

apart from said another connector member (5) and angularly

divergent therefrom, a connector housing (2) having at
least two walls (60) extending away from said two connector
members (5) and cooperatively defining a channel partially
enclosing said first and second solder tails (22), and
first and second guide members (23,24) which cooperatively
guide and align said first and second solder tails (22) in
their respective angularly divergent paths along their
extent out of said connector housing (2), the first guide
member (23) including a plurality of openings (51) formed
therein and disposed thereon in a series of rows, said
first guide member openings (51) receiving individual first
solder tails (22) therein and further extending completely
around said first solder tails (22) so as to capture said
first solder tails (22) therein and restrain said first
solder tails (22) from any appreciable lateral movement,
the second guide member (24) including a plurality of
openings (50) formed therein and disposed thereon in a
series of rows, said second guide member openings (50)
receiving individual first and second solder tails (22)

Thﬁ“ﬂﬁilﬂ*m’”‘ilml o | RHN R AR




| at ch nmenber :26 conprises a bifurcated arm29 with an associ at ed

engagenent hook 30. As seen from r+ NG o r shi el ding shell 3 has
| atch slots 53 on the opposite si?&@ss}i&f"ﬁ fBEeEgch fitting protrusion 11,

and the housing 2 has slots 5 4 f%FrFﬂ'éﬁE hereijn and al pgredtw th the

| at ch sl ots 53 of the shell 3. As shown in FIG 9, eaeb2kaBch piece
26 can be fastened to the housing 2 when its bifurcated arns 29
are inserted i|thenetheoggh 4nyd t fartissnccenpletely sditeriding around swiding
2. 10 . first'?n&s§88mr%ngo%38rpﬁﬁﬁ§st 95? heb b2 Y efptid isaid
pol e el ectric connector assenbly I, contact portions 8 of one set of

terminals 7 ar&ipstsant t3eepndtsolder hdpddsof(22) thereino@iidgfyrehex ne

| ower recept actes€RPAMMECERLA SrireE 4ME second CEdldsy H9Iild O(2)8 fonexiper
set of termnals 7 are fitted into the holes of the housing 2

ress- 15
at the uPper @aprpre¢ AT MR The tails 22 of the |ower set of
termnals are then bent 90[err] to the contact portions 8. Then the

tails 22 of the upper s of t ' hoi L anl yobendyqjNexd , the
upper guide plate 23 i se_is‘?'lq qu{é“ Q%#l’?%gé‘ﬁre fgfsﬁgﬁ%? tﬂ'e) u%pe;&tls?eltm and’
attached to thehéoednrepid firstPand setend lenists dembexi PPEBLNYBNES DB X t he

termnals 7, are alf&%&mﬁﬂ'aﬂr@aé WRhdgui de plate 24 is slid onto all of
s and attache

t he tai to the housing 2 to hold the sol der
portiond%tail 22 of all of the ternminals 7. The attachment 25 of the

guide plates 23, 24 is, acEMPLbRReEtobyassenbly (1) of claim 13,
wherein said first and second guide members (23,24) are
disposed in said connector housing generally
perpendicularly to said first and second solder tails (22).

15
16. The connector assembly (1) of claim 13,
wherein said first guide member (23) is disposed within
said connector housing channel proximate to said one
connector member (5) and said second guide member (24) is
20 disposed within said connector housing channel proximate to
said another connector member (5).

17.The connector assembly (1) of claim 13,
further including means (26) flanking said connector
25 members (5) for engaging said cables.

i8. The connector assembly (1) of claim 16,
wherein said connector housing channel includes ledges
which engage said first and second guide members (23,24).
30
19. The connector assembly (1) of claim 13,
wherein the plurality of second guide plate openings (50)
is double the plurality of first guide plate openings (51).

This Sheet Has Been Replaced
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interference:fit or the like. As shown in the preferred enbodi nment ,
especially in FIG 1, the guide plates 23, 24 engage t he housing

wal ls 60 at recesses 61 forned . The shi el di ng shel
3is then applied to the 30 pﬁ;gkﬂ_  HAS BERNsi ng 2, andtentf ast ened
thereto with | at ch nmeans. J1 4 @y, t e shiel d pa-zi2enscll t hat
encl ose the upper and | ower receptacle connecto 5 of the housi ng 2,
and its engagenent tabs 29. ar Efltmughhinégtohe assemblyr of ¥uspfnscl&inf ot3ed on

the opposite s@,ﬁg§e§9{216§§fdh9i‘§é@%@ﬁe n hexFif'ﬁJsltytsgﬁagfg%égggaggg%ﬁggs 29

of the latch pieces are 1nserted in the l'a

shel | 3 and thé&51) are pifsatafxgnspaid secend (iHdeRembgrosecond solder

7 tail openingsAfSO). _ _ ~ Patent

94-222 SG t hough the invention has been illustrated and

T

This Sheet Has Been Replaced

(L

14



described with respect to exenplary enbodi nent thereof, it shoul d be

understood by those skilled in the art that the foregoi ng and vari ous
ot her changes, onissions and 5 additions may be made therein and
thereto, wthout departing fromthe spirit and scopBabénthe present

i nvention. Therefore, the present invention should not be 94-222u$@er st ood
as limted to the specific enbodi nent set out above but to include
al | possi bl e ABIERAERNts which can be 10 enbodi ed within a scope
enconpassed angBehRk e ciedigy eof with respect to the feature set

out in the appended clai ns.

An improved multi-pole, stacked I/0 connector (1)

5 is disclosed which can be made from a least possible number

of parts and incorporating an improved solder tail guide

assembly (23,24).

The connector (1) includes a dielectric housing

(2) having two connector components (5) protruding

10 therefrom for mating with opposite connector components.

A metallic shell (3) covers a portion of the housing and

provides shielding (11) for the connector components (5).

A plurality of conductive terminals (7) are held in an

insertion position by way of two alignment guides (23,24)

15 which engage two distinct sets of solder tail portions (22)
" of the terminals (7) at two distinct levels.

15
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9 - - CLAI M5 1. A stacked |/O connector (1),
conprising: a dielectric connector housing (2), the connector housing (2)
having at |east first and second connector partions (5) disposed one on top
of each other in a stacked fashion, each of the connector portions (5)

I ncl udin al i of contact-receiving openings; a plurality of
electricggﬁgﬁtg;duc yve termnals (7), each of the termnals (7) having a
cont act rtronm (8)~di sposed at one end thereof and a solder tail portion
(22) spaced apart fromthe contact portion (8) and angul arly divergent

therefrom said termnals (7) being separated into disgi ct first and
second sets of termnals| (7), the contag% posksons )/§$

651 u )
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57 14
634~ ) b

FIG. 4

n

)]
(8)]
—
[——
[ ammree—

~



said first set of termnals (7) being associated with said first connector
portion (5) and the contact portions (8) of said second set of terminals
(7) being associated with said second connector portion (5), said sol der
tail portj (22 of said first set of termnals (7) having a length

| onger %Esiia | der tail portions (22) of said second set of termnals
(7); a mai ntai ning said solder tail portions of said first and
second ter mi nal sets in a predetermned alifgnment, the sol der tail7zportion
al i gnment neans i ncl udi ng flrst and second fui de plates (23, a
plurality of sol der taig=—pg ecei-vi-nglopeni-ags L) for nes the‘ein

di sposed within said c«nnector QLsing i ced- apHrt fas ion, the
first guide plate (23) c rsb«se sol der tai
portions (22) at a firg L i¥n within said ‘r housi ng (2)
proximate to said firs t qk_portion (5)//p 's cond gui de pl ate
(24) capturing said te nlnal ir armd—second” se solde tail portions (22)
at a second | ocation w g#F{Sai d connector housi ng .prOX|q?§e to sai d
second connector portiop (5}. T~ ]
! ]
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2. The stacked I/O connector (1) as defined in claim11, wherein said first
and second guide plate solder tail-receiving openings (50,51) are arranged

in rows. 3. The stacked I/ 0O connector (1) as defined in claim 2,
wherein ' staggered with respect to each other respectively

W t hin SB AU :173 second gui de pl ates. 4 The stacked I/0O
connector (1) as defined in claiml, wherein said first $nd second gui de

pl ate solder tail portion-receiving o;pgni ngwt ude ranped
entryways (65) surroundi ng sai df?geni ngs*M______c_i_Q__s_a_ng sol der tail portions
(22) during insertion thereof. -

FIG. 8




5. The stacked I/ 0O connector (1) as defined in claim1, wherein said
pturality of second guide plate solder tail portion-receiving openings (50)
is double that of said first guide plate. 6. The stacked 1/0
connector (1) as defined in claim1l1, further including a netal shielding
shell (3) engagi ng said housing and partially enclosing said connector
portions eof 7. The stacked I/O connector (1) as
defined i ?I{gl 9ﬁerei n said connector portions (5) include receptacle
connect or s ¢




11 : 8. The stacked |/0O connector (1) as defined in claim1,
wherein said connector housing (2) includes two walls (60) extending away
frqom said connector portions, the two walls (60) defining a housing channel

that partially encloses said first and second term nal t _solder tail
port I ons (22). 9. The stacked I/0O connecto %E ) i m n
claim8, wherein said first and second guis-des (23,24) af aid

housing walls (60) in an orientation generally perpendiguj ar to said

connect or housing walls (60). 10. The stackled 118G MAR898 of (1)
as defined in claim1, further including a netal shell jpgrtion (3) aff{xed
to said connector housing (2), the shell including a pgir of shield

CJ

portions (11) that surround said connector portions toiprouide a petalll
shield therefor, the shell portion (3) further including neans (15,17,19
for engagi ng said connector housing (2) and at |east one slot (53), the
slot (53) receiving an engagenent tab (26) therein and extending fromsaid
shel | porti iﬁé t he engagenent tab (26) adapted to engage a
correspondlcﬂtgA agenent tab of an

1. A stacked I/O connector (1), comprising: a dielectric connectar housing (2),
the connector housing (2} having at least first and second connector partions (5) disposed one
on top of each other in a stacked fashion, each of the connector portions (5) including a plurality
of contact-receiving openings; a plurality of electrically conductive terminals (7), each of the
terminals (7) having a contact portion (8) dispesed at one end thereof and a solder tail portion
(22) spacad apart from the contact portion (8) and angularly divergent therefrom, said terminais
(7) being separated into distinct first and second sets of terminals (7), the contact portions (8) of
sald first set of terminals (7) being associated with said first connector portion (5) and the
contact partions (8) of said second set of terminals (7) being associated with said second
connector portion (S), said soider tail portions (22) of said first set of terminals (7) having a
length longer than said solder tail portions (22) of said second set of terminals (7); and, means *
for maintaining sald solder tail portions of said ﬂrst and second terminal sets in a predetermined
alignment, the solder tail pomon alignment means lncluding first and second guide  plates

within said connector housnng (2) in spaced-apart fashlon, the ﬁrst gmde gﬁ_ (23) captunng
said terminal first set solder tail portions (22) at a first location within said connector housing (2)
proximate to said first connector portion (5) and the second guide plate (24) capturing said
terminal first and second set solder tail portions (22) at a second ]oca'ffon within said connector
housing (2) proximate to said second connector portion (5).

_—
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opposi ng cohnect or . 11. The stacked I/0O connector (1) as defined
in e¢laim10, wherein said engagenent tab (26) has an el ongated body portion
and, sai d connector housing includes a recess (54) aligned with said shell

portion slot (53), the connector housing recess (54) re @PLA'@MBNP SHEET

engagenent tab body portion therein.
12 12. A electrical connector ggsenbly (1) conpfipgin A%Jf}
connector nenbers (5) disposed therein in vertically sppcnd 181%5

for attachnent to cables of an opposite connector gendef,jat | east tvvo

metal shields (11) surrounding the connector nenbers (5) in an

{]
OI’

2.The stacked I/O connector (1} as defined in
claim 1, wherein said first and second guide plate sclder
tail-receiving openings (50,51) are arranged in rows.

3, The stacked I/0 connector (1) as defined in
claim'2, wherein said rows are staggered with respect to
each other respectively within said first and second guide
plates.

4. The stacked I/0 connector (1) as defined in
claim 1, wherein said first and second guide plate solder
tail portion-receiving openings (50,51) include ramped
entryways (65) surrounding said openings to guide said
solder tail portions (22) during insertion thereof.

5. The stacked I/O connector (1) as defined in
claim ‘1, wherein said plurality of second guide plate
solder tail portion-receiving openings (50) is double that
of said first guide plate.

6. The stacked I/O connector (1) as defined in
claim 1, Ifurther including a metal shielding shell (3)
engaging said housing and partially enclosing said
connector portions (5) thereof.

7. The stacked I/0 connector (1) as defined in
claim 1, wherein said connector portions (5) include
receptacle connectors.

. RRER ) 0 O
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electrically shielding relationship, at |east two sets of [Efg vz

conductive termnals (7) respectively associated with sai (REMMENTYSHEET
menbers (5), one of said two term nal sets including contac portions (8)
di sposed within one of said connector nenbers (5) and anofh¢r & MER th9BWO
termnal sets (7) including contact portions (8) disposed{wjth another of
said connector nenbers (5), said one termnal set (7) inclfuch
first solder tails (22) spaced apart frdrh sai d one connec{or menber (5) and

angul arly divergent tBerTife ostackied alfoanriniRictioe’ ninal a§6Tde(f3heHnCix’t'd' ng
él ongat ed seg%%s I S ) ace apart f.rom anot her connector
menber (5) an anggf ar‘:l %lJ\l/erségét 8?’?5n3°35&8ﬁne@3 ’Tﬁr}t}g‘{] '

havi ng at | etakls v(@O\NaBK‘fyel\‘lé@’lgeW%Y\cﬁm amayl tpnnesapd pmtl:mme(ﬁrmr

menbers (5) GROPST e i Qg sai d
first and set%i)kﬂd sol der%?)a/u h&fzﬂ%@ 4 3% | rs econg1 %}Qﬁr%g'r
(23,24) whi ARTRIRS F2 421 §1586 dénalncﬁeeqqrgh %%mmal sseén@oée!@@nct@dl der
tails (22) ipoxtidns r@eneactive angularly divergent paths along their extent
out of' said connector housing (2), the first and second gui de nenbers
(23,24) are disposed in said connector housing generally perpendicular to
the first and second $ol defheasktackaa) I/Oheoﬁhéetogu'(:d)? aendefinet)in

i ncl udi ng aho n{;\lgt){,ﬁg %1913 él?gt £ dgES%(f%o‘Jehr# (%%(i)(diras%o ed thereon

in a series rows, sal et v i
i ndi vi dual fiels E%T—‘ﬂ%?ntéﬁp-g (msmgar@ahland&mﬁ raaxtmmmml etely

around sai d derleital39! ?Errﬂé}idﬁctffé@ £8 &l %g:&évtjg?ﬁh?g%h?t wilder

tails (22) t&ereln an estrain said first so rom any
appr eci abl e *¥er al novenent, the second guide nenber (24) including a
plurality of openings (50) formed therein and di sposed thereon in a series

of rows, said second goaide S rece n Vi first
and second sol der tai JIDS (ZEEE{T% ‘é'gﬁsotéﬁ %W%%??ﬂe l)cﬁqﬁ) ‘%&e‘i"f %ndl ng
around sai dlads ind Budder sdhddndingl sa ( 2@talo abefld cp@ttien sxi3g first
and second @rdgegt %b' §a£32&oﬁH§&€bP ﬁ&@siﬁ (ﬁi t e@g% rsfﬂéhsei'x{hﬁfdﬁfg and

second sol der taiis_(22) fromany recl a novemnmen
a palr of shield portlons ( 11} that surround said connector

portions to provide a metallic shield therefor, the shell
portion (3) further including means (15,17,19) for engaging
said connector housing (2) and at least one slot (53), the
slot (53) receiving an engagement tab (26) therein and
extending from said shell portion (3), the engagement tab

" (26) adapted to engage a corresponding engagement tab of an
opposing connector.

11. The stacked I/O connector (1) as defined in
claim 10, wherein said engagement tab (26) has an elongated
body portion and said connector housing includes a recess
(54) aligned with said shell portion slot (53), the
connector housing recess (54) receiving said engagement tab
body portion therein.

R R



13

-

S

13. The connector assenbly (1) of<tew—12

wherein said first and second gui de nenber openings (50, M@WNPWET
wi th each ot her. —

19 MAR 19987

| e

12

ars P

12. A electrical connector assembly (1) comprising: at least two connector members (5)
disposed therein in vertically spaced-apart fashion forattachment to cables of an opposite
connector gender, at least two metal shields (11) surrounding the connector members (5* in an
elactrically shielding reslationship, at least two sets of electrically conductive terminals (7)
respectively associated with said connector members (5), one of said two. terminal sets
including contact portions (8) disposed within one of sald connector members (5) and another
of said two terminal sets (7) including contact portions (B) disposed with another of said
connector members (5), said one terminal set (7) including elongated first sclder tails (22)
spaced apart from said one connector member (5) and angularly divergent therefrom and said
another terminal set (7} including elongated second solder tails (22) spaced apart from said
another connector member (5) and angularly divergent therefrom, a connector housing (2)
having at least two walls (60) extending away from said two connector members (5) and
cooperatively defining a channel partially enclesing said first and second solder tails (22), and
first and second guide members (23,24) which cooperatively guide and align said first and
second solder tails (22) in their respective angularly divergent paths along their extent out of #

said connector housmg (2), the first-and second guide members (23, 24) are dlsgosed in said .

gulde member (23) mcludmg a plurahty of openings (51) formed therein and dlsposed thereon
in a series of rows, said first guide member openings (51) receiving individual first solder tails
(22) therein and further extending completely around said first solder tails (22) so as to capture'
said first solder tails (22) therein and restrain said first solder tails (22) from any appreciable
lateral movement, the second guide member (24) including a plurality of openings (50) formed
therein and disposed thereon in a series of rows, said second guide member openings (50)
receiving individual first and second solder tails (22) therethrough and further completely
extending around said first and second solder tails (22) so as to capture said first and second
solder tails (22) therein and further restrain said first and second solder tails (22) from any
appreciable lateral movement.

-
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14. The connector assenbly (1) of claim 12, wherein sai d first guide
menber (23) is disposed within said connector hou5| ng c —ete—t
sai d one connector nenber (5) and said second gui de ne PI.AE‘EN OHEBE
wi thin said connector housing channel proxinmate to said jarjot her connectdr
menber (5). 15. The connector assenbly (1) of [cliai yol@ar fisyg her
including nmeans (26) flanking said connector nenbers (5)} flor engagi ng sfi
cabl es. 16. The connector id@ssenbly (1) of dl am—t4—whereln

sai d connector housing channel includes | edges which endage said first an
'second gui de nmenbers (23, 24). 17. The connector assenb

of claim 12, wherein the plurality of second gui de plate openings (50)

13. The connector assembly (1) of claim 12,

wherein said first and second quide member openings (50,51)
are aligned with each other.

— __*__j'f' The connector assembly (1) of claim . 12,
whereln said first guide member (23) 'is disposed within
said connector housing channel proximate to said one
connector member (5) and said second guide member (24) is
disposed within said connector housing channel proximate to

said another connector member (5).

15.The connector assembly (1) of claim 12,
further including means (26) flanking said connector
members (5) for engaging said cables.

1ls6. The connector assembly (1) of claim 14,
wherein said connector housing channel includes ledges
which engage said first and second guide members (23,24).

17. The ccnnector assembly (1) of clainm 12,
wherein the plurality of second guide plate openings (50)
is double the plurality of first guide plate openings (51).

A
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i's double the plurality of first guide plate openings (51).
14 . 18. The connector assenbly (1) of claim 12, wherein said

first guide member first solder tail openings (51) are offset from said
sec¢ond gui de nenber second sol der tail openings (50).

14
18. The connector assembly (1) of claim 12,
wherein said first guide member first solder tail openings
(51) are offset from said second guide member second solder

tail openings (50).
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