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INTEGRAL GROUND TERMINAL AND TAIL SHIELD

BACKGROUND OF THE INVENTION
1. Field of the Invention. o

This invention relates to ihtegral ground terminals
and tail shielde for cross talk control between signal
carrying conductors in connectors and, in particular, where
the connector is a right angle receptacle or a right angle
header. o
2. Description of Related Art. _ .

With the advance of technology, a high density of
electronic circuits and components can be located on a |
printed wiring board or printed circuit board (PCB). Along
with this miniaturization of electronic circuits and
components, electrical connectors are needed to
electrically and mechaﬁicaily interconnect one PCB, such as
a back panel or mother board,.to one or more other PCBs,
such as daughter boards. Further, it is typically
desirable for such connectors-to have a high signal density
capacity. That is, the connectors should permit a high
number ‘'of signalz.to pass through the connector per unit
volume of the connector. However, electrical signals _
carried on ‘a conductor can interfere with a signal carried
on an adjacent conductor. _

This interfering electrical effect that an electrical
signal carried on a given conductor exerts on a signal
carrled on an adjacent conductor is referred to as “cross
talk " Controlling this cross talk is especially important
in high densxty connectors. Such control‘can be
1mplemented in a variety of ways.

One method of controlling cross talk is to connect
certain terminals in a high density connector to conductive
areas of a printed circuit board that are in turn grounded

or connected to a predetermined ground potential. This
solution is external to the connector. '
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relates to i ntegral ground termnal s an T3S SHERTeHY BFE? Cross: talk
control between signal car- rying conductors iREPEORERCt ar s and, - o
particul ar, where the connector is a rlght angl e receptacle or. a rlght

angl'e header. g Degcri ééo §§5I?¥ g M lnart B. Johnson et al.),

4686, 607 (to Lennart B. Johnson) and 4, 869,677 (to Lennart
B. Johnson et al.) disclose a daughter board/backplane
assembly with contact elements dedicated for grounding
5 purposes. Header contact elements have contacts that can
" be connected to ground or a predetermined potential on a
'backplane.' The header contact elements have other spring
contacts carried by an inside header wall for touching
contacts carried by a right angle receptacle outer wall.

10 Other contacts are integral with and perpendicular to the
contacts carried by the right angle receptacle outer wall
for connection to the daughter board.

U.S. Patent 4,601,527 issued to Timothy A. Lemke
discloses an internal Shielding structure for connectors,

15 specifically'in vertical and right angle headers. The
shielding structure includes a ground strip affixed to a
mating surface of a header housing. The shielding
structure further includes an elongated conductive spring
contact with contact beams that extend in holes of side

20  walls of the housing, lock tabs that connect to the ground
strip and ground bars for connection to a grounded chassis.

U.S. Patent 4,824,383 issued to Timothy A. Lemke
discloses a shielding structure in connectors or plug-type
terminators for either a multiple conductor cable or a

25 multiple tracing substrate that electrically isolates
individual or groups of contact elements in the terminator
to prevent or minimize cross talk between adjacent
conductors and to prevent or.minimize degradation of signal
transmission. The terminator includes a ground structure

30 with generally U-shaped channels. Contact elements extend
into the channels. The ground structure is connected to a
predetermined potential, rather than dedicating some of the
contact elements for'zhis purpose.

U.S. Patent 4,898,546 issued to Richard A. Elco et al.

35 discloses a ground shield device for right angle

| connectors. A different one of the shield devices
straddles alternate columns of contact elements in the
connector. Each shield device clips to a tail of one of
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nber of ‘signal to pass

PBRARBEL®: - per unit vol ume of the connector. However, electrical

It is an object of this invention to provide an
integral ground terminal and tail shield for use in a high
density electrical connector for electrically and
mechanically interconnecting electronic circuits and/or
components controlling cross talk within the connector.

Furthermore, it is an objecﬁ of this invention to
provide an integral ground terminal and tail shield for use
in a high density angled or right angle electrical
receptacle or header for electrically and mechanically
interconnecting a circuit assembly and a plurality of
terminals arranged in roﬁs and columns in a mating
connector to control cross talk thereby to reduce or
minimize degradation of signal transmission within the
receptacle or header.

These and other objects are satisfied in the subject
invention which will be clear from the following
description. '

SUMMARY OF THE INVENTION

The invention relates to an integral ground terminal
and tail shield, comprising:

a first contact end portion for contacting a mating
terminal contact portion;

a first, substantially flat, longitudinal, tail
portion connected to the first contact end portion;

a second, substantially flat, longitudinal, tail
portion connected to the first tail portion at a bend;

a second contact end portion terminating the second
tail portion, the sggogg contact end portion for being
connected to a circuit assembly;

a first, substantially flat, shield member integrally
connected to at least one of the first tail portion and the
second tail portion, the first shield member at least
electrically contacting the other one of the first tail
portion and the second tail portion, the first shield

_—
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conduct or. This interfering elect ic cal - §115RTGE tHAgnB@Pp btori cal - sig-
nal carrled on a given- conduct or exerts on 3 S|gn§ Pl GR r|ed on.an.
adj acent conductor is referred to as "cross \y uuuLlUIIIHg this cross

talk is es I al | nportant in hlgh density connectors ‘Such control can
be i npl e- m%gﬁ gd¥ﬁng §gp§1é§t},t3¢ﬂ J‘,h}pgrpendicular to the first tail

portion and the setdnd tail portion; and

 a second, substantially flat, shield member integrally-
connected to at least one of the first tail portion and the

5 second tail portion, the second shield member at least

electrically contacting the other one of the first tail
portion and the second tail portion, the second shield
member being substantially perpendicular to the first tail
portion and the second tail portion.

10

BRIEF DESCRIPTION OF THE DRAWINGS
The invention can be more fully understood from the
following detailed descriptien thereof in connection with
accompanying drawings described as follows.

15 Figure 1 is a perspective view of a header, a
receptacle and-a pair of circuit assemblies exploded from
one another, the header and receptacle having integral
ground terminals and tail shields in accordance with the
present invention.

20 Figure 2 1s an enlarged perspective view of a first
embodiment of an integral ground terminal and tail shield
for use in a receptacle in accordande with the present
invention. o

Figure 3 is a perspective view of a second embodiment

25 of the integral ground terminal and tail shield for use in
a receptacle in accordance with the present invention which
is similar to the first embodiment of Figure 2 with
displacement contacts. .

Figure 4 is a perspective view of a third embodiment

30 of an integral ground terminal and tail shield for use in a

receptacle in accordance with the present invention. '
Figure 5 is a perspective view of a fourth embodiment
of an integral ground g:rminal and tail shield for use in a

_ receptacle in accordance with the present invention.

35 Figure 6 is a perspective view of a fifth embodiment
of an integral ground terminal and tail shield for use in a
header in accordance with the present invention.
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of an integral ground terminal and tail shield for use in a
header in accordance with the present invention.

Figure 8 is a perspective view of a seventh embodiment
of an integral ground terminal and tall shield for use in a
header in accordance with the present invention.

Figure 9 illustrates a method of manufacturing the
integral ground terminal and tail shield of the present
invention in a flat strip of metal.

DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
Throughout the following detailed descriptipn; similar
reference characters refer to similar elements in all
figures of the drawings. . '

- Referring to Figure 1, there is illustrated a
connector assembly comprising a first circuit assembly 10,
a first connector 12 for connecting to the first circuit
assembly 10, a second conneetor 14 for connecting to the
first connector 12, and a second circuit assembly 16 for
connecting to the second connecter 14, The first connector
12 is depicted as a receptacle having an insulative housing
18 and a plurality of terminals 20 arranged in rows and
columns in the housing. The second connector 14 is
depicted as a header having an insulative housing 22 and a
plurality of terminals 24 arranged in rows and columns in
the housing.  Both the receptacle 12 and the header 14 are
depicted as angled or right angled connectors such that
their terminals 20,22 have bends or bent portions 26. 1In
accordance with the present invention, both the.receptacle
12 and the header 14 includes at least one integral ground
terminal and tail shield 100 in at least one of the columns
of the terminals 20,22.‘_Any number of columns of the
terminals 20 or 24 can be positioned between adjacent ones
of the integral ground terminals and tail shields 100. The

_receptacle 12 or the header 14 can have any number of the

integral ground terminals and tail shields 100 ihcluding
only one. Preferably and as depicted in Figure 1, there is
one of the integral ground terminals and tail shields 100

_—
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(to Lennart B. Johnson et al .) dlsclose a daughter boafd/backplane S
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.contact .el e- nents. hawe’ contacts thaiﬁcan I ound. or
predetern1ned potentlal on a backpl ane. The = Ront el enent s have.
other spring contacts carried by an inside header wall for touching .

contacts cid réwsky Q*.h%rr bamﬁmanailsetﬁ@%}iMaquoerzzwl Pre€bbgb1¢ OnLaCt S "
are ooty and perpendlcular, 9 Loy Sl a2, Caha pkbRbabls o 11O
U S. Pat erﬂndl (60, Sehd eildsua ot a;é'l imtdtye Apldamriaf the longest :
| terminal 20,22 in the respective column of terminals 20,22
5 and shield the tails of all other terminals in the
~ respective column. However, the integral ground terminals’
and tail shields 100 can be in the place of any of the
terminals 20,22 in a column of terminals 20,22. Further,
the integral ground terminals and tail shields 100 can
10 shield the tails of a2 plurality, but less than all, of the
terminals in the same column. The connector assembly may
also include spacers 28 for maintaining the spacing between
the terminals 20,22 of the connectors 12,14 before the
terminals 20,22 are inserted in and soldered to plated-
15 through.holes 30 in the circuit assemblies 10,16.

Figure 2 is an enlarged perspective view of a first
embodiment 200 of the integral ground terminal and tail
shield 100 for use in the receptacle 12 in accordance with
the present invention. Referring to Figure 2, the integral

20 ground terminal and tail shield 200 comprises a first
contact end portion 202, a first tail portion 204, a second
tail portion 206, a second contact end portion 208, a first
shield member 210, and a second shield member 212. The
first contact end portion 202 is for contacting a mating

25 terminal contact portion, such as, a first end portion of
one of the terminals 24 of the header 14 illustrated in
Figure 1. The first contact end portion 202 can shape -that
can mate with a mating contact end portion. However, the
first contact end portion 202 is illustrated in Figure 2 as

30 - a socket that can be manufactured from a f£lat sheet of
metal. The first tail portion 204 is a suSstantially flat,
longitudinal, tail porgion 204 integrally connected to the

- first contact end portion 202. The second tail portioh 206
is a substantially flat, longitudinal, tail portion 206

35 integrally connected to the first tail portion 204 at a
bend or bent portion 214. The bend 214 can be any angle,
such as 45 degrees or 90 degrees. The second contact end
portion 208 integrally terminates the second tail portion
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di s¢lases an internal shielding structure for connectors, specifically in
vertical and right angl:ie headers. The shi‘el difigs HE [1%gdu‘ udes a ground . ..
strip affixed to a mati g surface of~ d& headgr hoaggggz%ghe 'h{€l di ng struc-
ture further includes an el ongated conductivespring—eeatast—Wi t h cont act

beans that -extend.in holes of side walls of the housing, |ocktabs that

connect t@06he Theusecshd ottt leddpoR@ionl 208 CoANERIvONatY shayeOUnded

chessL S go8 el B L YRR Y] BVRBBTUPLIVL A Lok O ] omes
mul tipl e @588MPLYr 1@absechyras, by soldering to plated-through holes

30 in the circuit assembly 10. Figure 2 illustrates the

5 second end portion 208 as a flat solder tail end portion
with inclined lead~in edges to facilitate insertion into
the plated-through holes 30. _
The first tail portion 204 and the second tail portion

206 can have other bends or bent portions in them.

10 Preferably, the first tail portion 204 and the second tail
portion 206 are in the shape of a flat strip hﬁving
substantially parallel sides or edges. ..

The first shield member 210 is integrally connected to
at least one of the first tail portion 204 and the second

15 tail portion 206. 1In the first embodiment illustrated in
Figure 2, the first shield member 210 is integrally
connected to the first tail portion 204. Further, the
first shield member 210 is at least electrically contacting
the other one of the first tail portion 204 and the second

20 tail portion 206. In the first embodiment illustrated in
Figure 2, the first shield member 210 is electrically and
non-integrally contacting the second tail portion 206. As
used herein, the term "integral" means formed as a unit
with another part. This can be accomplished if both parts

25 are made from the séme'part and never -divided into two
distinct parts. Alternatively, two parts that are
originally two distinct parts become integral when they are
connected together in any pérmaneﬁt fashion, such as by
soldering or welding. As used herein, the term “non-

30 integral" means two parts are in contact with or connected
to each other such that the two parts can be separated
without significant effprt or destruction of the parts.

Similarly, the second shield member 212 is integrally
connected to at least one of the first tail portion 204 and

35 the second tail portion 206. In the first embodiment
illustrated in Figure 2, the second shield member 212 is
integrally connected to the first tail portion 204.
Further,'the second shield member 212 is at least
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portion 204 and the second tail portion 206. In the first
embodiment illustrated in Figure 2, the second shield
member 212 is electrically and non-integrally contactihg
the second tail portion 206.

In the first embodiment, the first tail portion 204
has a first flange 216 and a second flange 218. The
flanges 216,218 extend from the distal sides or edges of
the first tail portion 204. The first shield member 210
integrally and electrically connects to the first flange
216. The second shield member 212 integrally and
electrically connects to the second flangé“218. The second
tail portion 206 has a first flange 220 and a second flange
222. The flanges 220,222 extend from the distal sides or
edges of the second tail portion 206. The first shield
member 210 non-integrally and electrically contacts the
first flange 220. The second shield member 212 non-
integrally and electrically contacts the second flange 222.°

‘The first shield member 210 is substantially
perpendicular to the first tail portion 204 and the second
tail portion 206. The second shield member 212 is
substantially perpendicular to the first tail portion 204
and the second tail portion 206. The second shield member
212 is spaced from and substantially parallel to the first
shield member 210. The first shiéld member 210, the second
shield member 212, the first tail portion 204 and the
second tail portion 206 define a pocket 224 for enclosing
tails of the terminals 20 in the same column as the
integral ground terminal and tail shield 200. _

Figure 3 illustrates a second embodiment 300 of the
integral ground terminal and tail shield 100 of the present
invention. The second.embodiment 300 is the same as the
first embodiment 200, except the second embodiment 300
includes a first displacement contact 326 and a second
displacement contact 328. The first displacement contact
326 has a slot for receiving in an interference fashion
and, thus, electrically contacting the second tail portion
306. The first displacement contact 326 is integrally
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second displacement contact 328 has a slot for receiving in
an interference fashion and, thus, electrically contacting
the second tail portion 306. The second displacement
5 contact 328 is integrally connected to the second shield

member 312 at a bend. Displacement contacts, like
displacement contacts 326,328, can be on any of .the
embodiments disclosed herein. Displacement contacts, like
displacement contacts 326,328, can even be used to connect

10 the shield members to the first tail portion, such as, in
the embodiment illustrated in Figure 4.

Referring to Figure 4, there is illustrated a third
embodiment 400 of the integral ground terminal and tail
shield 100 of the present invention. The third embodiment

15 400 can be the same as the first embodiment 200, except in
the second embodiment 300 the first shield member 410 non-
integrally and electrically contacts the first flange 416.
The second shield member 412 non-integrally and
electrically contacts the seécond flange 418. The first

20 shield member 410 integrally and electrically connects to
the first flange 420. The second shield member 412

integrally and electrically connects to the second flange
422.

Figure 5 illustrates a fourth embodiment 500 of the
!5 integral ground terminal and tail shield 100 of the present
invention. The fourth embodiment 500 can be the same as
the first embodiment 200, except the first and second
shield members 510,512 have first sections 530 and second
sections 532. The first sections 530 are integrally
‘0 connected to the first and second flanges 516,518 of the
first tail portion 504. The second sections 532 are
integrally connected toehe first and second flanges
520,522 of the second tail portion 506. The first and
second sections 530,532 of each shield member 510,512 are
5 non-integrally and electrically contacting each other.
Figures 6-8 illustrate a fifth, a sixth and a seventh
embodiment 600, 700 and 800, respectively, of the integral
ground terminal and tail shield 100 of the present
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- vices areg connected to ground or a predetern1ned po- tent4a4 It is an
: _object of thi's .i'nvention to provide:.an integral "giolnd;: terw:nal and -tail- -

shield for use in a hi'gh density etet@ri 16 QRRESHAL BEEN Bl €Ctrical I'y and
mechani cal | y i n- terconnecting electroni C|rcg¢msgﬁmﬂ/or,tonponents
control l'ing cross talk within the connectier- ~Ftre~present i nvention
provi des iarehaiegy al Tigs opingkH eTaTxRAl anBdsbabhtshembed LYY G0 a

LB:?ToﬁOQBGCt 8“908°r3éégkéé¥véi§2t?ﬁﬁ grgtgaghgge altéfggg{gg contact
designs for the first tail portion designated by the
numbers 602, 702 and 802, respectiﬁely. Any one of these

5 first tail portions 602, 702 and 802 can be on any of the
embodiments disclosed in this specification. The fifth and
sixth embodiments 600 and 700, respectively, are the same
as the the first embodiment 200, except their first tail
portions 202,602,702 are different. The seventh

.0 embodiments 800 is the second embodiment 300, except their
first tail portions 302,702 are different.

The first tail portion 602 of the fifth embodiment 600
is rolled from flat stock of sheet metal forming a
cylindrical body 634 with a longitudinal slit 636. The

5 first tail portion 602 has either a claim shell tip or a
tapered tip 638 to facilitate insertion of the first tail
portion 602 into a mating connector. | |

The first tail portion 702 of the sixth embodiment 700
is formed from flat stock of sheet metal having a first

!0 thickness which is the desired thickness of the first tail
portion 702. The sheet metal is milled to remove a layex
of the metal off the sheet to form the lower surface of the
first tail portion 704 and the rest of the integral ground
terminal and tail shield 700. Then the integral ground

!5 terminal and tail shield 700 is cut or trimmed from the
milled sheet. The first tail portion 702 is preferably cut
to have a substantially square cross section perpendicular
to its longitudinal axis. The first tail portion 702 also
has a tapered tip 738 to facilitate insertion of the first

0 tail portion 702 into a mating connector.

The first tail portion 802 of the sevenEh embodiment
800 is a cylindrical pin,which is welded or soldered to the
first tail portion 804. The first tail portion 802 also
has a conical tip 838 to facilitate insertion of the first

IS tail portion 802 into a ﬁating connector.

Each of the embodiments of the integral ground
terminal and tail shield 100 disclosed .herein can be made
from flat stock of a suitable metal. To illustrate, Figure
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a flrst substantlally flat, Iongltudlnal tall porhjon” "FﬁodnneCted to

t he flrst cont act -end portlon Coa second ' at ., -

I'ongi tudi nal, tail portion connecIEd—tC)fWﬁ§FﬂE§&H6$BFFﬁ'ptlon at ‘a

bend; and ‘a second contact end portion terminating 'the. sec-- ond

‘tai'l portion, the second contact end portion bei ng connectable toa . -
Clroult asseebaypflArAdPise rlat ARV which! has! ol pubstantially
flat, shield nen%

ers: each w@g é connected to at ea one_of'the
t ail pEATmeAst ANy %?taﬂ%iﬁO%l n &8 JnEBATALt FREURGcLeRmiNal  one of

the tail padttans. shi@rdized cudveeerdedNtBkdugh one or a series
of subsequent trimming steps and bending or fol&ing steps.
5 In one of the subsequent trimming steps, the remainder of
the first contact end portion 202 is cut on dashed lines'
940 from a first or front carrying strip 942. The second
contact end portion 208 is cut from a strip connected to a
‘second or rear carrying strip 944. Dashed lines 946
10 indicate regions where the flat metal is folded to form the
' shape of the integral ground terminal and tail shield 200
illustrated in Figure 2. : _
Those skilled in the art, having the benefit of thé
teachings of the present invention as hereinabove set
15 forth, can effect numerous modifications thereto. These
' modifications are to be construed as being encompassed
within the scope of the present invention as set forth in
the appended claims.

-t
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What is claimed . is: ' | J&///

1. An integral ground terminal and tail shield,
comprising:

a first contact end portion for contacting a mating
terminal contact portion;

a first, substantially flat, longitudinal, tail
portion connected to the first contact .end portion;

a second, substantially flat, longitudinal, tail
portion connected to the first tail portion at a bend;

a second contact end portion terminating the second
tail portion, the second contact end portion for being
connected to a circuit assembly;

a first, substantially flat, shield member integrally
connected to at least one of the first tail portion and the
second tail portion, the first shield member at least
electrically contacting the other one of the first tail
portion and the second tail portion, the first shield
member being substantially perpendicular to the first tail
portion and the second tail portion; and

a second, substantially flat, shield member integrally

‘connected to at least one of the first tail portion and the

second tail portion, the second shield member at least
electrically contacting the other one of the first tail
portion and the second tail portion, the second shield
member being substantially perpendicular to the first tail
portion and the second tail portion.

2, An integral ground terminal and tail shield for use in
a connector having a plugality of terminals arranged in
rows and columns, comprising: ' . '

a first contact end portion for contacting a mating
terminal contact portion;

a first, substantially flat, longitudinal, tail
portion;connected to the first contact end portion;
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3 accordanc ion can be enployed as one of a. pﬁurallty of .
~ termi'nal s “!“gﬂ““““““ﬂ“‘ and - colums.in ape , 0 Ghi ch the fi r sf
and. secon mems bers and. tie ¥3 rst a d”ﬁé(SHEEH‘HaSIBEENr i.ons of the
said integral ground termnal and tail shield _defREREAGEpPocket [for encl-osing
- tails of a plurality of other termnals in the sane column-as the integra

gr ound tern1nalsemmhdguéuhﬂwawudally £Tae, chomgitwiiel), taile to
i nterco 0 c The plurality
L

of ter- en serve to con P m na
contacts in tﬂesﬂ%@¢®gFQRﬂﬂﬂ&ﬂﬁmd portion terminating the second

tail portion, the second contact end portion for being

5 connected to a circuit assembly:

a first, substantially flat, shield member integrally
connected to at least one of the first tail portion and the
second tail portion, the first shield member at least
electrically contacting the other one of the first tail

0 portion and the second tail portion, the first shield
member being substantially perpendicular to the first tail

~portion and the second tail portion; and ”

a second, substantially flat, shield member integrally
connected to at least one of the first tail portion and the

S5 second tail portion, the second shield member at least

- electrically contacting the other one of the first tail

 portion and the second tail portion, the second shield
member being substantially perpendicular to the first tail
portion and the second tail portion,

0 such that when the integral ground terminal and tail
shield is used as one of the terminals in one of the
columns of the connector having the plurality of terminals .
arranged in rows and columns, the first and second shield
members and the first and second tail portions define a

!5 pocket for enclosing tails of a plurality of the terminals

in the same column as the integral ground terminal and tail
shield.

3. A connector for interconnecting a mating connector and
30 a circuit assembly, comprising:
an insulapive housing; <
a plurality of terminals arranged in rows and columns
in the housing; .
at least one integral ground terminal and tail shield
35 in one of the columns and comprising:
a first contact end portion for contacting a

mating terminal contact portion in the mating connector;
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that the first ahd Second tail portions.are non integrally contactlng each

other. —  As will appeak,hgusseait 4y Ap fmegrlengam&%a&er yinal and
%e I

tail shlelddg?kaln accor dance W t nvention ‘can be used 1n a high
density &IRfiePLFoRGREEEAGFR %N%cﬁi§§q(ﬁ%nﬂ4§§eﬁP3cP8r6F°ﬁeader to
electrically and nmeclsetiond;akupstaheisbiyeflaty dioryiituddnagybkxiand a

plurajit3$d¥tion connected to the first tail portion at a bend;

5 _ a second contact end portion terminating the
second tail portion, the second contact end portion for
being connected to the circuit assembly;

' a first, substantially flat, shield member

integrally connected to at least one of the first tail

10 portion and the second tail portion, the first shield
member at least electrically contacting the other one of
the first tail portion and the second tail portion, the
first shield member being substantially perpendicular to
the first tail portion and the second tail portion; and

15 a second, substantially flat, shield member
integrally connected to at least one of the first tail
portion and the second tail portion, the second shield
member at least electrically contacting the other one of
the first tail portion and the second tail portion, the

20 second shield member being substantially perpendicular to
the first tail porﬁién and the second tail portion; and

the first and second shield members and the first and

second tail portions of the integral ground terminal and
tail shield defining a pocket for enclosing tails of a

25 plurality of the terminals in the same column as the
integral ground terminal and tail shield.

4, The integral ground termlnal and tall shield of Claim
1, 2 or 3, wherein:
30 - the second tail portion has a first flange and a

second flange, the flanges extending from distal sides of
the second tail portioni,a

the first shield member non-integrally contacting the
first flange; and ‘ |

35 the second shield member non-integrally contacting the
second flange.
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t er nimat-s—art-anged—i-n—rows ‘and col ums i'n'a fmting con- nectorto cont rol

' crOS% ﬂlﬂ' educe or ‘mnimze degradatlon of : S|gnal transn1SS|on L
- W t-hin m Em Hﬂmﬂﬂr header. BRREF-DESCRI PTI $Nigk sHE NGS ;-

- The invéntfontcah e more fully understood fromthe folkgpmguyudetal
description thereof in connection with acconpany| 0

follows. 5,  The integral ground terminal and tail shield of Claim
| 1, 2 or 3, wherein:

the first tail portion has a first flange and a second
flange, the flanges extending from distal sides of the
5 first tail portion; '
the first shield member non-integrally contacting the
first flange; and
the second shield member non—integrally contacting the
second flange.
10

6. The integral ground terminal and tail shield of Claim
1, 2 or 3, wherein:
the first shield member being integrally connected to
the first tail portion and non-integrally connected to the
15 second tail portion.

7.. The integral ground terminal and tail shield of Claim
1, 2 or 3, wherein:
the first shield member being non-integrally connected
20 to the first tail portion and integrally connected to the
second tail portion.E |

8. The integral ground terminal and tail shield of Claim
1, 2 or 3, wherein: _

25 the first shield member having a first section and a
second section, the fifst section being integrally
connected to the first tail portion, the second section
being integrally connected to the second tail portion, and
the first and second sections being non-integrally

30 contacting each other.

-~
~

9. The integral ground,terminal and tail shield of Claim
1, 2 or 3, further comprising:
a first displacement contact having a slot receiving
35 the second tail portion, the first displacement contact
connected to the first shield member at a bend; and

-
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a second displacement contact having a slot receiving
the second tail portcon, the second displacement contact
connected to the second shield member at a bend.

S 10. The integral ground terminal and tail shield of Claim
1, 2 or 3, wherein:

the first contact end portion being a socket or pin
shaped.
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Flgure 2 is an enlarged perspectlve V|em10f a flrst enbodlnent of an b
- integral ground term.nal «and tail Shle|% for usein.a-feceptacle in ° o

accordance with the present i nventi on. "~ Fi gUrraI8 SHEER HASIBEEAC] i ve Vi ew
of a second enbod- inent of the. |ntegral ground |t-er i REFLAGED t.ai | Jshiel d
for use in a receptacle in accordance w th the present 1n- vention which is
simlar to the first enbodi nent of . Figure 2 with dlsplacenentEbnh3%%ts
Figure 4 is a perspective vi enfLRtGOF rEEEeNoMNEION of an integral nd

termnal and tail shighd-bef Us&HD &aﬁﬁ%&? M’ P2 EEREggnce wth the

present invention.

S | ABSTRACT OF THE DISCLOSURE
The present invention relates to integral ground
terminals and tail shields for cross talk control between
signal carrying conductors in connectors and, in
particular,_where the connector is a right angle receptacle
10 or a right angle header.
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. Figure 5 is a perspective-view of a fourth enbodi- .mente:of en-tategral
. .ground terninal-and tail- shield for use:in.a.recepfs NI e IREEce witth -
© the present in- vention. Figure 6 is a'perspe mﬁe- ;’gggﬁnﬁi-fth'

enbodi ment of an integral ground terminal and tail—shi e use—Hn a
header in accordance with the present invention. -~ Figure'7is a
perspective view of a sixth enbodi nent of anqiptgegral ground W nal and
tail shield for use in a header in accordancér an‘?h the present’invention.
Figure 8 is a perspective view of a seventh enbod- inment of an integral
ground termnal and tail shield for _
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"use in a header i n.accordance with the, ‘present 1nven- "t¥on;’ It Fi gure 9
i 11ustrates a method of nenufacturing: tHe tntegral gmurﬁd’ t'é:m r:al and tal |
shiel d of the present |nvent|on|naflat strlp of metal ** ' : o
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6. DESCRI PTI ON-OF THE PREFERRED EMBO MENT Throughout the follow ng
“ detailed description, sim ilar referehce cha‘r.acters r.eter to. SLm | ar .
elenents in all flgures of the drawings:’ ¢ ‘.; I?efgrrlonq th F|°g_l;re- 1, there.
is illustrated a connector assenbl y co'rrprl Si n‘g afirst ‘et rcua.t"assenbl y 10,
a first
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connect or’ 12 for connectlng to the flrst cirguit assenbly 10 a second
connector 14 for cennecting to the fif'st: cdan-: méctq’ .1‘2" and* eesecond |
circuit assenbly 16 for connect- ing to i he, §ecend-cdhnept05u14° The first
connector 12 is depicted as a receptacle haV|ng an ihsufative ‘molsing 18
and a plurality of terminals 20 arranged in rows and colums in the
housi ng. The second connector 14 is de- picted as a he -_havi ng an
i nsul ative housing 22 and a plurality of termnals 24 THISOSHERT Y X
colums in the housing. Both the receptacle ¥ /agd the heade REBAAGHIE
depicted as angled or right angl ed connectors such that therr
20, 24 have bends or bent por-
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tioﬁs 26. In accordance with the present invention, both t @T
and the header 14 includes at |east one integral ground te nﬁééﬁﬂag ﬁﬁr&s
shield 100 in at |east one of the¢ gAt IERET WasBEEN Br M nal s §2¢, 24. Any
nunber of columns of the terninalls 20 gepraéepan be| po- -sitijored2 4cDCES96
adj acent ones of the integral groomt—ternrmats—and tail shijellds 100. The
receptacle 12 or the header 14 can have any nunber of the ijntegrar ground
terminals and tail shields 100 including only one. Pref- erfably and _as

depicted in Figure 1, there is of 1 ﬁhéhéﬁggikgﬁround term ngl s -
tail shields 100 in every otheﬁﬁggﬁhﬁﬁLE B al s 20, 24. pﬁ&?@?@gfi} 8

and as INTEGRAL GROUND TERMINAL AND TAIL SHIELD jyxﬁ%LETEV

BACKGROUND OF THE INVENTION
1. Field of the Invention.
This invention relates to integral grouﬁd terminals

“and tail shields for cross talk control between signal
carrying conductors in connectors and, in particular, where
the connector is a right angle receptacle or a right angle
header.

2. Description of Related Art.

With the advance of technology, a high density of
electronic circuits and components can be located on a
printed wifing board or printed circuit board (PCB). Along
with this miniaturization of electronic circuits and
components, electrical ‘connectors are needed to
electrically and mechanically interconnect one PCB, such as
a back panel or mother board, to one or more other PC3s,
such as daughter boards. Further, it is typically
desirable for such connectors-to have a high signal density
capacity. That is, the connectors should permit a high
number of signalsz to pass through the connector per unit
volume of the connector. However, electrical signals
carried on a conductor can interfere with a signal carried
on an adjacent conductor.

This interfering electrical effect that an electrical
signal carried on a given conductor exerts on a signal'
carried on an adjacent conductor is referred to as “cross
talk."” cbntrolling this cross talk is especially important
in high density connectors. Such controi can be
implemented in a variety of ways.

One method of controlling cross talk is to connect
certain terminals in a high density connector to conductive
‘areas of a printed circuit board that are in turn grounded
or connected to a predetermined ground poteantial. This

solution is external to the connector.

This Sheet Has Been Replaced
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U.S. Patents 4,655,518 (to Lennart B. Joh 7
4686,607 (to Lennart B. Johnson) and 4,869,677 (to Lennart
B. Johnson et al.) disclose a daughter board/backplane
assembly with contact elements dedicated for grounding

purposes. Header contact elements have contacts that can

be connected to ground or a predetermined potgntial on a
backplane. The header contact elements have other spring
contacts carried by an inside header wall for touching
contacts carried by a right angle receptacle outer wall.
Other contacts are integral with and perpendicular to the
contacts carried by the right angle receptacle outer wall
for connection to the daughtér board.

U.S. Patent 4,601,527 issued to_Timothy A. Lemke
discloses an internal éhielding structure forﬁconnectors,
specifically in vertical and right angle headers. The
shielding structure includes a ground strip affixed to a
mating surface of a header housing. The shielding
structure further includes an elongated conductive spring
contact with contact beams that extend in holes of side
walls of the housing, lock tabs that connect to the ground
strip and ground bars for connection to a grounded chassis.

U.S. Patent 4,824,383 issued to Timothy A. Lemke
discloses a shielding structure in connectors or plug-type
terminators for either a multiple conductor cable or a
multiple tracing substrate that electrically isolates
individual or groups of contact elements in the terminator
to prevent or minimize cross talk between adjacent _
conductors and to prevent or minimize degradation of signal
transmission. The terminator includes a ground structure
with generally U-shaped channels. Contact elements extend
into the channels. The ground structure is connected to a
predetermined potential, rather than dedicating some of the
contact elements for this purpose. )

U.S. Patent 4,898,546 issued to Richard A. Elco et al.
discloses a ground shield device for right angle
connectors. A different one of the shield devices
straddles alternate columns of contact elements in the
connector. Each shield device clips to a tail of one of
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' potential. ' _

It is an object of this invéntion to provide an
integral ground terminal and tail shield for use in a high
density electrical conneé_:tor for electrically and
mechanically interconneci:iné electronic circuits and/or
components controlling cross-talk within the connector.

_ Furthermore, it is an object of this invention to

‘ provide an integral grdu_nd terminal and tail shield for use
in a high density angled. or right é.ngle ele_ctrical
receptacle or header for_- electrically and Iﬁechanicg.;l.ly
interconnecting a circuit assembly and a plurality of
terminals arranged in rows and coiumn.s in a'méting
connector to control cros:;; talk tliereby to reduce or
minimize degradation of signal transmission within the
receptacle or header. _ . -

These and other objects are satisfied in the subject

invention which will be clear from the following

description.

SUMMARY OF THE INVENTION

The invention relates to an integral ground terminal
and tail shield, comprising:

a first contact end portion for contacting a mating
terninal contact portion; '

a Sirst, substantially flz:t, longitudinal, tail
portion connected to the f£irst contact end portion;

a second, substantially £lz:t, longitudinal, tail
portion connected to the first tail portion at a bend;

a second contact end portion terminating the second
tail'po:‘:.ior-'n, the second .contact end portion for being
connected to a circuit assembly;

a first, substantially flat, shield member integrally
connected to at least one of thé first tail portion and the
second tzil portion, the first shield member at least
electriczlly contacting the other one of the first tail
portion and the second tail portion, the first shield



enbogl 200 of the integral ground termnal and tail shield 100 for_us
in the °€n3®labd& accordaﬁcmlwsnhwt Ras[BRESE r i nve RREET
Fi gure ground termpekpes tail shield 2(5%3%@ ﬁm

first c gmlon 202, a first_tgiL portion 204, second tai |
portion 206, a secC contact end portion 208, a first shje d 2w RG3 19960,
and a second shield nenber 212. The first contact end portipn 202 is for

por i on_of | CRETBFE (RSN THIFHRSCaAL0F PREPRRGREYEAY 19 S| AAHAL (AIL gure

1. The firstpeptigictamndheolsecond2@aidaportienpiadda mating cont act end

portion. However, 'a second, substantially flat.. sﬁiéld member integrallj
connected to at least one of the first taill portion and the
second tail portion, the second shield member at least
electrically conkacting the other one of the first tail
portion and the second tail portion, the second shield
member being substantially perpendicular to the first tail .
peftion and the second tail portion.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention can be more fully understood from the
following detailed descriptién thereof in conpection with
accompanying drawings described as follows. '

Figure 1 is a perspective view of a header, a
receptacle and a pair of circuit assemblies exploded from
one another, the header and receptacle having integral
ground terminals and tail shields in accordance with the
present invention. ' -

Figure 2 is an eﬁlarged perspective view of a first
embodiment of an integral ground terminal and tail shield
for use in a receptacle in accordance with the present
invention.

Figure 3 is a perspective view of a second embodiment
of the integral ground terminal and tail shield for use in
a receptacle in accordance with the present invention which
is similar to the first embodiment of Figure 2 with
displacement contacts. :

Figure 4 is a perspective view of a third embodiment
of an integral ground terminal and tail shield for use in a
receptacle in accordance with the present invention.

Figure 5 is a perspective view of a fourth embodiment
of an integral ground terminal and tail shield for use in a
receptacle in accordance with the présent invention.

'Figure 6 is a perspective view of a fifth embodiment
of an integral ground terminal and tail shield for use in a
header in accordance with the present invention.
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Figure 8 is a perspective view of a seventh embodiment
of an integral ground terminal and tail shield for use in a
header in accordance with the present invention.

Figure 8 illustrates a method of manufacturing the
integral ground terminal and tail shield of the present
invention in a flat strip of metal. .

DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

Throughout the following detailed description, similar
reference characters refer to similér_element; in all
figures of the drawings. '

Referring to Figure 1, there is illushrated a
connector assembly comprising a first circuit assembly 10,
a first connector 12 for connecting to the first circuit
assembly 10, a second connector 14 for connecting to the
first connector 12, and a second circuit assembly 16 for
connecting to the second connector 14. The first connector
12 is depicted as a receptacle having an insulative housing
18 and a plurality of terminals 20 arranged in rows and
columns in the housing. The second connector 14 is
depicted as a header having an insulative housing 22 and a
plurality of terminals 24 arranged in rows and columns in
the housiné. Both the receptacle 12 and the header 14 are
depicted as angled or right angled éonngctors such that.
their terminals 20,22 have bends or bent portions 26. in
accordance with the present invention, both the'receptaéle

12 and the header 14 includes at least one integral ground

terminal and tail shield 100 in at least one of the columns
of the terminals 20,22. Any number of columas of the
terminals 20 or 24 can be positioned between adjacent ones
of the integral ground terminals and tail shields 100. The
receptacle 12 or the header 14 can have any number of the
integral ground terminals and tail shields 100 including
only one. Preferably and as depicted in Figure 1, there is
one of the integral ground terminals_and tail shields 100
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in every other column of the terminals 20,22. | FTe
and as depicted in Figure 1, the integral grou
and tail shields 100 are in the place of the longest
terminal 20,22 in the respective column of terminals 20(22
and shield the tails of all other terminals in the
respective column. However, the integfal gfqund terminals
and tail shields 100 can be in the place of any of the
terminals 20,22 in a column of terminals 20,22. Further,
the integral ground terminals and tail shields 100 can
shield the tails of a plurality, but less than all, of the
terminals in the same column. The connector'assembly may
also include spacers 28 for maintaining the spacing between
the terminals 20,22 of the connectors 12,14 before the
terminals 20,22 are inserted in and soldered to plated-
thrpugh.holes 30 in the circuit assemblies 10,16}

Figure 2 is an enlarged perspective view of a first
embodiment 200 of the integral ground terminal and tail
shield 100 for use in the receptacle 12 in accordance with
the present invention. Referring to Figure 2, the integral
ground terminal and tail shield 200 comprises a first
contact end portion 202, a first tail portion 204, a second
tail portion 206, a second contact end portion 208, a first
shield member 21Q, and a second shield member 212. The
first contact. end portion 202 is for contacting a mating
terminal contact portion, such as, a first end portion of
one of the terminals 24 of the header 14 illustrated in
Figure 1. The first contact end portion 202 can shape -that

can mate with a mating contact end portion. However, the
first contact end portion 202 is illustrated in Figure 2 as
a socket that can be manufactured from a flat sheet of _
metal. The first tail portion 204 is a'substantially flat,
longitudinal, tail portion 204 integrally connected to the
first contact end portion 202. The second tail portion 206
is a substantially flat, longitudinal, tail portion 206

-integrally connected to the first tail portion 204 at a
bend or bent portion 214. The bend 214 can be any angle,
~such as 45 degrees or 90 degrees. The second contact end

portion 208 integrally terminates the second tail portion
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[eos ticny 2@4 itFurst hdapteldetbl bet cshhettedetd the cirguit
assembly 10, such as, by soldering to plated-through holes
30 in the circuit assembly 10. Figure 2 illustrates the
second end portion 208 as a flat solder tail end portion
with inclined lead-in edges to facilitate insertion into
the plated-through holes 30.

The first tail portion 204 and the second tail portion
206 can have other bends or bent portions in them.
Preferably, the first tail portion 204 and the second tail
portion 206 are in the shape of a flat strip hﬁving
substantially parallel sides or edges.

The first shield member 210 is integrally connected to
at least one of the first tail portion 204 and the second
tail portion 206. In the first embodiment illustrated in
Figuré 2, the first shield member 210 is integrally
cornected to the first tail poftibn 204. Further, the
first shield member 210 is at least electricdlly contacting
the other one of the first tail portion 204 and the second
tail portion 206. In the first embodiment illustrated in.
Figure 2, the first ;hield member 210 is electrically and
non-integrally contacting the second tall portion 206. As
used herein, the term "integral®™ means formed as a unit
with another part. This can be accomplished if both parts
are made from the same part and never -divided into two
distinct parts. Alternatively, two parts that are
originally two distinct parts become integrzl when they are
connected together in any permanent fashion, such as by'
soldering or welding. As used herein, the term "non-
integral® means two parts are in contact with or connected
to each other such that the two parts can be separated
without significant effort or destruction of the parts.

Similarly, the second shield member 212 is integrally
connected to at least one of the first tail portion 204 and
the second tail portion 206. In the first embodiment
illustrated in Figure 2, the second shield member 212 is
integrally connected to the first tail portion 204.
Further, the second shield member 212 is at least
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member 212 is electrically and non-integrally contacting
the second tail portion 206.
In the first embodiment, the first tail portion 204
has a first flange 216 and a second flange 218. The
' flanges 216,218 extend from the distal sides or edges of
the first tail portion 204. The first shield member 210
integrally and electrically connects to the first flange
216. The second shield member 212 integrally and '
electrically connects to the ‘second flange 218. The second
tail portion 206 has a first flange 220 and a second flange

222, The flanges 220,222 extend from the distal sides or
edges of the second tail portion 206. The first shield
member 210 non-integrally and electrically contacts the
first flange 220. The second shield member 212 non-
integrally and electrically contacts the second flange 222.

The first shield member 210 is substantially
perpendicular to the first tail portion 204 and the second
tail portion 206. The second shield member 212 is

substantially perpendicular to the first tail portion 204
and the second tail portion 206. The second shield member
212 is spaced from and substantially parallel to the first
shield member 210. The first shield member 210, the second
shield member 212, the first tail portion 204 and the
second tail portion 206 define a pocket 224 for enclosing
tails of the terminals 20 in the same column as the
integral ground terminal and tail shield 200.

. Figure 3 illustrates a second embodiment 300 of the
integral ground terminal and tail shield 100 of the present
invention. The second embodiment 300 is the same as the
first embodiment 200, except the second embodiment 300-

includes a first displacement contact 326 and a second
displacement contact 328. The first displacement contact
326 has a slot for receiving in an interference fashion
and, thus, electrically contacting the second tail portion
306. The first displacement contact 326 is integrally
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206. In the first enbodi nment | ustrate Lgure, 2, the second shield

menber 212 i &n interference fashion and, thus, electrlcally contacting
the second tail portion 306. The second displacement
contact 328 is integrally connected to the second shield
member 312 at a bend. DiSplacement contacts, .like
displacement contacts 326,328, can be on any of -the
embodiments disclosed herein. Displacement contacts, like
‘displacement contacts 326,328, can even be used to connect
the shield members to the first tail portion, such as, in
the embodiment illustrated in Figure 4.

Referring to figure 4, there is illustrated a_third
embodiment 400 of the integral groﬁnd terminal and tail
shield 100 of the present invention. The third embodiment
400 can be the same as the first embodiment 200, except in
the  second embodiment 300 the first shield member 410 non-
integrally and électrically contacts the first flange 416.
The second shield member 412 non-integrally and
electrically contacts the second flange 418. ‘The first _
shield member 410 integrally and electrically connects to
the first flange 420. The second shield member 412
integrally and electrically connects to the second flange
422. | |

Figure 5 illustrates a fourth embodiment 500 of the
integral ground terminal and tail shield 100 of the present
invention. The fourth embodiment 500 can be the same as
the first embodiment 200, except the first and second
shield members 510,512 have first sections 530 and second
sections 532. The first sections 530 aré integrally
connected to the first and second flanges 516,518 of the
first tail portion 504. The second sections 532 are

integrally connected to the first and second flanges
520,522 of the second tail portion 506. The first and
second sections 530,532 of each shield member 510,512 are
non-integrally and electrically contacting each other.

. Figures 6-8 illustrate a fifth, a sixth and a seventh
embodiment 600, 700 and B0O0, respectively; of the integral
ground terminal and tail shield 100 of the present
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and non- |ntegrally contacting the second tail_portion-206
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invention. The fifth, sixth and seventh embodiments 600,

700 and 800, respectively, illustrate three alternative
designs for the first tail portion designated by the
numbers 602, 702 and 802, respectively.. Any one of these
first tail portions 602, 702 and 802 can be on any of the

_embodiments disclosed in this specification. The fifth and

sixth embodiments 600 and 700, respectively, are the same
as the the first embodiment 200, except their first tail
portions 202,602,702 are different. The seventh
embodiments 800 is the second embodiment 300, except their
first tail. portions 302,702 are different.. )

The first tail portion 602 of the fifth embodiment 600
is rolled from flat stock of sheet metal forming a
cylindrical body 634 with a longitudinal slit'636. The
first tail poftion 602 has either a claim shell tip or a
tapered tip 638 to facilitate insertion of the first tail
portion 602 into a mating connector. .

The first tail portion 702 of the sixth embodiment 700
is formed from flat stock of sheet metal having a first
thickness which is the desired thickness of the first tail
portion 702. The sheet metal is milled to remove a layer
of the metal off the sheet to form the lower surface of the
first tail portion 704 and the rest of the integral ground
terminal and tail shield 700. Then the integral ground
terminal and tail shield 700 is cut or trimmed from the
milled sheet. The first tail portion 702 is preferably cut
to have a substantially square cross section perpendicular
to its longitudinal axis. The first tail portion 702 also
has a tapered tip 738 to facilitate insertion of the first
tail portion 702 into a mating connector.

The first tail portion 802 of the seventh embodiment
800 is a cylindrical pin which is welded or soldered to the
first tail portion 804. The first tail portion 802 also
has a conical tip 838 to facilitate insertion of the first
tail portion 802 into a mating connector.

Each of the embodiments of the integral ground
terminal and tail shield 100 disclosed herein can be made
from flat stock of a suitable metal. To illustrate, Figure



a first fl ange 216. and a second flange 218. T nges 216,218 extend from

the distal sides or edges of the T HADBEENN 204, ThefiTS |
menber 210 integrally and electri B yS %ﬂﬁ@ms tolthe first hkgh@@i’@\)‘z §‘-|EET

The sec- ond shield nenber 212 in electrically dorf- nects to
the second flange 218. The second tail_ tion 206 has a first}] fpaAOET2RO6
and a second flange 222. The flanges 220,222 extend fromthg di stal sides
or edges of the second tail portion 206. The first shield nmgnber—210
non-integrally, and el ectr;cal contacts the first flange 220. .The second
shi el d menbef 92 BRI Hidw g’\fnyIJ-9taﬁH°§}‘e‘G]E‘+F]éa]P?§/ Iﬁ%ﬁﬂ diEFEE Ysecond

flange 222. trimmed to a shape from which the integral ground terminal

and tail shield 200 can be formed through one or a series
" of subsequent trimming steps and bending or folding steps.

In one of the subsequent trimming steps, the remainder of
the first contact end portion 202 is cut on dashed lines
940 from a first or front carrying strip 942. The second
contact end portion 208 is cut from a strip connected to a
second or rear carrying strip %944. Dashed linés 946
indicate regions where the flat metal is folded to form the
shape of the integral ground terminal and tail shield 200
illustrated in Figure 2.

Those skilled in the art, having the benefit of the
teachings of the present invention as hereinabove set
forth, can effect numerous modifications thereto. These
modifications are to be construed as being encompassed
within the scope of the present invention as set forth in
the appended claims.

‘This Sheet Has Been Replaced
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What is claimed is:

1. An integral ground terminal and tail shield,
comprising:

a first contact end portion for contacting a mating
terminal contact portion;

a first, substantially flat, longitudinal, tail

- portion connected to the first contact end portion;

a second, substantially flat, longitudinal, tail
portion connected to the first tail portion at a bend;

~a second contact end pbrtion terminating the second
tail portion, the second contact end portion for being
connected to a circuit assembly;

a first, substantially flat, shield member integrally
connected to at least one of the first tail portion and the
second tail portion, the first shield member at least
electrically contacting the other bne of the first tail
portion and the second tail portion, the first shield
member being substantially perpendicular to the first tail
portion and the second tail portion; and

a second, substantially flat, shield member integrally
connected to at least one of the first tail portion and the
second tail portion, the second shield member at least
electrically contacting the other one of the first tail
portion and the second tail portion, the second shield _
member being substantially perpendicular to the first tail
portion and the second tail portionm.

2. An integral ground terminal and tail shield for use in
a connector having a plurality of terminals arranged'in
rows and columns, comprising:
| a first contact end portion for contacting a mating
terminal contact portion;
a first, substantially flat, longitudinal, tail
ortion connected to the first contact end portion;

_______—_1L~———-——~—e
A 0 o
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integral_ ground terminal and taiIrshLeLd_lQQ_QL_Lhﬂhpresent i nvention. The

second ¢tidasBeeBREpldcsl t he sane é@HSﬁHEEFH$SFQﬁbb I ment 200 except {he

second e Mncl udes a first de@pl&enent conta tRaagxchng SHEET
recelving 1

second di tact. 328. The flrsi di spl acenent cnieact—326—has—a
slot for n interference fash?on and, thus, ¢l ,ctzr ﬁ.},%%
contacting the second tail portion 306. The first displac ment€ 4

326 is integrally connected to the first shield nem ber BlQ_at a bend. The}
second di spl aceneng genond: SWgstrntimldwiflas:y Aeogithdingh, akathterference

fashi on and, bBEExoR'@&ﬁﬁé&@é&&&%@xfea@fr%Q tHeiSpe2edoh 3
a second contact end portion terminating the second
tail portion, the second contact end portion for being

connected to a circuit assembly:;

a first, substantially flat, shield member integrally
connected to at least one of the first tail portion and the
second tail portion, the first shield member at least
electrically contacting the other one of the first tail
portion and the second tail portion, the first shield
member being substantially perpendicular to the first tail
portion and the second tail portion; and _

a second, substantially flat, shield member integrally
connected to at least one of the first tail pértion and the
second tail portion, the second shield member at least
electrically contacting the other one of the first tail
portion and the second tail portion, the second shield
member being substantially perpendicular to the first tail
portion and the second tail pbrtion,

such that when the integral ground terminal and tail
shield is used as one of the terminals in one of the
columns of the connector having the plurality of terminals
arranged in rows and columns, the first and second shield
members and the first and second tail portions define a
pocket for enclosing tails of a plurality of the terminals
in the same column as the integral ground terminal and tail
shield.

3. A connector for interconnecting a mating connector and
a circuit assembly, comprising:

an insulative housing;

a plurality of terminals arranged in rows and columns
in the housing; '

at least one integral ground terminal and tail shield
in one of the columns and comprising:
' a first contact end portion for contacting a

mating terminal contact portion in the mating connector:;

* [ L M S *
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a first, substantially flat, longitu
portion connected to the first contact end portion;

a second, substantially flat, longitudinal, tail
portion connected to the first tail portion at a bend:

a second contact end portion terminating the
second tail portion, the second contact end portion for
being connected to the circuit assembly;

a first, substantially flat, shield member
integrally connected to at least one of the first tail
portion and the second tail portion, the first shield
member at least electrically contacting the other one of
the first tail poftion and the second tail portion, the
first shield member being substantially perpendicular to
the first tail portion and the second tail portion; and

a second, substantially flat, shield member
integrally connected to at least one of the first tail
portion and the second tail portion, the second shield
member at least electrically contacting the other one of
the first tail portion and the second tail portion, the
second shield member being substantially perpendicular to
the first tail porﬁién'and the second tail portion; and

the first and second shield members and the first and
second tail portions of the integral ground terminal and
tail shield defining a pocket for enclosing tails of a
plurality of the terminals in the same column as the

integral ground terminal and tail shield.

4., The integral ground terminal and tail shield of Claim
1, 2 or 3, wherein:

) the second tail portion has a first flange and a
second flange, the flanges extending from distal sides of

the second tail portion; -
the first shield member non-lntegrally contacting ‘the

first flange; and
the second shield member non-integrally contacting the

second flange.

* c L M H] *
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4, there a third em bodinent 400 of the |ntecrcl f ound
term nal and ta|I Id 100 of the prégent invention. The tHirfd €408QAT-1996
ment 400 can be the sanme as the first enbodi nent 200, except {in_the third
enbodi ment 400 the first shield nem ber 410 non-integrally and
el ectrical | \6.contThet $ntlegrialr grouhiahgeminsl amd taddo dgl 412 .

non-i nt e-

QLaQ'%ragg gheekghcal ly contacts the second flange 418.

the first tail portion has a first flange and a second
flange, the flanges extending from distal sides of the

first tail portion;

the first shield member non-integrally contacting the
first flange; and '

the second ;hield member non-integrally contacting the
second flange.

6. The- integral ground terminal and tail shield of Claim
1, 2 or 3, wherein:

the first shield member being integrally connected to
the first tail portion and non-integrally connected to the

second tail portion.

7. The integral ground terminal and tail shield of Claim
1, 2 or 3, wherein:

the first shield member being non-integrally connected
to the first tail portion and integrally connected to the

second tail portion.

8. The integral ground terminal and tail shield of Claim
1, 2 or 3, wherein:

the first shield member having a first section and a
second section, the first section being integrally
connected to the first tail portion, the second section .
being integrally connected to the second tail portion, ahd
the first and second sections being non-integrally

contacting each other.

9. The integral ground terminal and tail shield of Claim
1, 2 or 3, further comprising:

a first displacement'contact having a slot receiving
the second tail portion, the first displacement contact
connected to the first shield member at a bend; and



The‘_fi rst. shiel d nenber 410 integrally and electrically connects tothe

first filein ctHaBeed Rgp1sgLONd shield mem ber 412 integrally
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the sanme as the first enbodi nent 200, -exgept the first and secon? gﬁ?:‘lagg
menbers 510,512 have first sections 530 and second sectiond 532—Fhe—~-+si
sections 530 are. integrally connected to the first and secgnd fl anges

516,518 of the firsi i2h! aPghlhet coltact®HAMnIeL! bRBE receiving
the second tail porti'qn, the second displacement contact
connected to the second shield member at a bend.

10.. The integral ground terminal and tail shield of Claim
i, 2 or 3, wherein: .

the first contact end portion being a socket or pin
shaped.

R L



532 are integrally connected to the first and second flanges 520,522 of
the second tail portion 506. The first and second sections 530 532 of each

shield menber 510,512 are non-integrally and electrically &omammmeng

ot her. Figures 6-8 illustrate a fifth, a sixth and a se\jenti—erbodrenrt
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shiel d 100 of the present invention. The _
enbodi mrents 600, 700 and 800, respectively, illustrate threé
designs for the first contact end portion designated
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TITLE OF THE INVENTION
INTEGRAL GROUND TERMINAL AND TAIL SHIELD

ABSTRACT OF THE DISCLOSURE

The present invention relates to integral ground
terminals and tail shields for cross talk control between

signal carrying conductors in connectors and, in

particular, where the connector is a right angle receptacle

or-a right angle header.

FIGURE 1 & 6.
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are different. The seventh enbodinment 800 is the sane as
enbodi nent 300, except their first tail portions 302,702
" The first contact end portion 602 of the fifth od- ine
fromflat stock of sheet netal ﬁlgrngE’BHGWﬁEﬁHr cal body]
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INTEGRAL GROUND TERMINAL AND TAIL SHIELD
| | T AT ITA S -8
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Description | fy

BACKGROUND OF THE INVENTION

1. Field of the Invention.

This invention relates to integral ground terminals
and tail shields for cross talk control between signal car-
rying conductors in connectors and, in particular, where
the connector is a right angle receptacle or a right angle
header. ' |

2. Description of Related Art.

~ With the advance of technology, a high density of -
electronic circuits and components can be located on a
printed wiring board or printed circuit board (PCB).
Along with this miniaturization of electronic circuits and
components, electrical connectors are needed to elec-
trically and mechanically interconnect one PCB, such
as a back panel or mother board, to one or more other
PCBs, such as daughter boards. Further, it is typically
desirable for such connectors to have a high signal den-.
sity capacity. That is, the connectors should permit a
high number of signal to pass through the connector per
unit volume of the connector. However, electrical signals
carried on a conductor can interfere with a signal carried
on an adjacent conductor.

This interfering electrical effect that an electncal sig-
nal carried on a given conductor exerts on a signal car-
ried on an adjacent conductor is referred to as "cross
talk." Controlling this cross talk is especially important
in high density connectors. Such control can be imple- |
mented in a variety of ways.
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certain terminals in a high density connector to conduc-
tive areas of a printed circuit board that are in turn
grounded or connected to a predetermined ground po-
tential. This solution is external to the connector.

U.S. Patents 4,655,518 (to Lennart B. Johnson et
al.), 4686,607 (to Lennart B. Johnson) and 4,869,677
(to Lennart B. Johnson et al.) disclose a daughter
board/backplane assembly with contact elements ded-
icated for grounding purposes. Header contact ele-
ments have contacts that can be connected to ground
or a predetermined potential on a backplane. The head-
er contact elements have other spring contacts carried
by an inside header wall for touching contacts carried
by a right angle receptacle outer wall. Other contacts
are integral with and perpendicular to the contacts car-
ried by the right angle receptacle outer wall for connec-
tion to the daughter board.

U.S. Patent 4,601,527 issued to Timothy A. Lemke

discloses an internal shielding structure for connectors,

specifically in vertical and right angle headers. The
shielding structure includes a ground strip affixed to a
mating surface of a header housing. The shielding struc-
ture further includes an elongated conductive spring

contact with contact beams that extend in holes of side
walls of the housing, lock tabs that connect to the ground
strip and ground bars for connection to a grounded
chassis. .
U.S. Patent 4,824,383 issued to Timothy A. Lemke
discioses a shielding structure in connectors or plug-
type terminators for either a multiple conductor cable or
a multiple tracing substrate that electrically isolates in-
dividual or groups of contact elements in the terminator
to prevent or minimize cross talk between adjacent con-
ductors and to prevent or minimize degradation of signal
transmission. The terminator includes a ground struc-
ture with generally U-shaped channels. Contact ele-
ments extend into the channels. The ground structure
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is connected to a predetermined potential, rathgr than

dedicating some of the contact elements for thispur-
pose.

U.S. Patent 4,898,546 issued to Richard A. Elco et
al. discloses a ground shield device for right angle con-
nectors. A different one of the shield devices straddles
alternate columns of contact elements in the connector.
Each shield device clips 1o a tail of one of the contact
elements straddled by the shield device. The shield de-
vices are connected to ground or a predetermined po-
tential. -

It is an object of this invention to provide an integral

- ground terminal and tail shield for use in a high density
electrical connector for electrically and mechanically in-
terconnecting electronic circuits and/or components
controlling cross talk within the connector.

The present invention provides an integral ground
terminal and tail shield comprising:

a first contact end portion for contacting a mating
terminal contact portion;

a first, substantially flat, longitudinal, tail portion
connected to the first contact end portion,

a second, substantially flat, longitudinal, tail portion
connected to the first tail portion at a bend; and

a second contact end portion terminating the sec-
ond tail portion, the second contact end portion
being connectable to a circuit assembly character-
ised by

first and second, substantially flat, shield members
each integrally connected to at least one of the tail
portions and at least electrically contactingthe other
one of the tail portions, the first and second shield
members being substantially perpendicular to the
first and second tail portions.



a first contact end portion (202) for contacting a lng term na

contact portion; a first, substantially flat, |ongi ' |

portion (204) connected to the first contact end pO'?ﬁgﬂﬁbEMt I -SHEET

(202), a second, substantially flat, longitudinal, fta

portion (206) connected to the first tail, portion (320 )Oaﬁ ﬂﬂbdﬂm
nat.Lng

(214); and a second contact end portion (208) term
the second tail portion (206), the second con- ta i end portion

(208) being connect abl g, §Qtedral ground terminal and tail shield ma

accordance with the invention can be employed as one
of a plurality of terminals arranged in rows and columns
in a connector, in which the first and second shield mem-
bers and the first and second tail portions of the said
integral ground terminal and tail shield define a pocket
for enclosing tails of a plurality of other terminals in the
same column as the integral ground terminal and tail
shield.

The connector can serve to interconnected a mat-

- ing connector and a circuit assembly. The plurality of ter-
minals then serve to contact corresponding mating ter-
minal contacts in the mating connector. _

In one embodiment of the integral ground terminal
and tail shield, at least one of the shield members has
a first section and a second section, the first section be-
ing integrally connected to the first tail portion, the sec-
ond section being integrally connected to the second tail
portion such that the first and second tail portions are
non integrally contacting each other.

As will appear hereinafter an integral ground termi-
nal and tail shield made in accordance with the invention
can be used in a high density angled or nght angle elec-
trical receptacle or header to electrically and mechani-
cally interconnect a circuit assembly and a plurality of
terminals arranged in rows and columns in a mating con-
nector to control cross talk thereby to reduce or minimize
degradation of signal transmission within the receptacle
or header.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention can be more fully understood from the
following detailed description thereof in connection with
accompanying drawings described as follows.

>



circuit assenbly (10, 16) characterised by first and_second,

substantially flat, shield mem bers (210, 212) eadhp

connect ed toyat | east one of the tail portions (2Q4, P%@NVISHEET
| east electrically contacting the other one of the tia ii pﬁttlons
(206, 204) the first and second ghi el d nenbers (219, 31 SbBER1997
substantial ly perpendi cular to the first and secopd 1l__por-

tions (204,206). 2. AFigotedrisla perspectioetied obahdaldr, flYerlgh-according
to claiml, wherel facig and a pair of circuit assemblies exploded from oM -
another, the header and receptacle having integral
ground terminals and tail shields in accordance with the
present invention.

Figure 2 is an enlarged perspective view of a first
embodiment of an integral ground terminal and tail
shield for use in a receptacle in accordance with the
present invention.

Figure 3 is a perspective view of a second embod-
iment of the integral ground terminal and tail shield for
use in a receptacle in accordance with the present in-
vention which is similar to the first embodiment of Figure
2 with displacement contacts.

- Figure 4 is a perspective view of a third embodiment
of an integral ground terminal and tail shield for use in
a receptacle in accordance with the present invention.

Figure 5 is a perspective view of a fourth embodi-
ment of an integral ground terminal and tail shield for
use in a receptacle in accordance with the present in-
vention.

Figure 6 is a perspective view of a fifth embodlment
of an integral ground terminal and tail shield for use in
a header in accordance with the present invention.

Figure 7 is a perspective view of a sixth embodiment
of an integral ground terminal and tail shield for use in
a header in accordance with the present invention.

Figure 8 is a perspective view of a seventh embod-

" iment of an integral ground terminal and tail shield for
use in a header in accordance with the present inven-
tion.

Figure 9 illustrates a method of manufacturing the
integral ground terminal and tail shield of the present
invention in a flat strip of metal.
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DESCRIPTION OF THE PREFERRED EMBODIMENT

{8)

Throughout the following detailed description, sim-
ilar reference characters refer to similar elements in all
figures of the drawings. |

Referring to Figure 1, there is illustrated a connector
assembly comprising a first circuit assembly 10, a first
connector 12 for connecting to the first circuit assembly
10, a second connector 14 for connecting to the first con-
nector 12, and a second circuit assembly 16 for connect-
ing to the second connector 14. The first connector 12
is depicted as a receptacle having an insulative housing
18 and a plurality of terminals 20 arranged in rows and
columns in the housing. The second connector 14 is de-
picted as a header having an insulative housing 22 and
a plurality of terminals 24 arranged in rows and columns

- in the housing. Both the receptacle 12 and the header
14 are depicted as angled or right angled connectors
such that their terminals 20,24 have bends or bent por-
tions 26. In accordance with the present invention, both
the receptacle 12 and the header 14 includes at least
one integral ground terminal and tail shield 100 in at
least one of the columns of the terminals 20,24. Any
number of columns of the terminals 20 or 24 can be po-
sitioned between adjacent ones of the integral ground
terminals and tail shields 100. The receptacle 12 or the
header 14 can have any number of the integral ground
terminals and tail shields 100 including only one. Pref-
erably and as depicted in Figure 1, there is one of the
integral ground terminals and tail shields 100 in every
other column of the terminals 20,24. Preferably and as
depicted in Figure 1, the integral ground terminals and
tail shields 100 are in the place of the longest terminal
20,24 in the respective column of terminals 20,24 and
shield the tails of all other terminals in the respective
column. However, the integral ground terminals and tail




14 3.+ An integral ground termnal and tail shield according to claimi

or 2, wherein: . the first tail portion (404) has a fif ENT SHEET
(416) and a second flange (418), the flanges extend- HepLAGEW i ng

fromdistal sides of the first tail portion (404); thejfrst C";‘-"’
shi el d menber (410) non-integrally 7 contacting the fifs bl n%Fe
(416); and

shields 100 can be in the place of any of the termipals

20,24 in a column of terminals 20,24. Further, the inte-
gral ground terminals and tail shields 100 can shield the
tails of a plurality, but less than all, of the terminals in
the same column. The connector assembly may also in-
clude spacers 28 for maintaining the spacing between
the terminals 20,24 of the connectors 12,14 before the
terminals 20,24 are inserted in and soldered to plated-
through holes 30 in the circuit assemblies 10,16.
Figure 2 is an enlarged perspective view of a first
embodiment 200 of the integral ground terminal and tail
shield 100 for use in the receptacle 12 in accordance
with the present invention. Referring to Figure 2, the in-
tegral ground terminal and tail shield 200 comprises a
first contact end portion 202, a first tail portion 204, a
second tail portion 206, a second contact end portion

208, a first shield member 210, and a second shield
member 212. The first contact end portion 202 is for con-

tacting a mating terminal contact portion, such as, a first
end portion of one of the terminals 24 of the header 14
illustrated in Figure 1. The first contact end portion 202
can mate with a mating contact end portion. However,
the first contact end portion 202 is illustrated in Figure
2 as a socket that can be manufactured from a flat sheet
of metal. The first tail portion 204 is a substantially flat,
longitudinal portion integrally connected to the first con-
tact end portion 202. The second tail portion 206 is also
a substantially flat, longitudinal portion integrally con-
nected to the first tail portion 204 at a bend or bent por-
tion 214. The bend 214 can be any angle, such as 45
degrees or 90 degrees. The second contact end portion
208 integrally terminates the second tail portion 206.
The second contact end portion 208 can have any
shape as long as it is adapted to be connected to the
circuit assembly 10, such as, by soldering to plated-
through holes 30 in the circuit assembly 10. Figure 2
illustrates the second end portion 208 as a flat solder
tail end portion with inclined lead-in edges to facilitate
insertion into the plated-through holes 30.



t he second shield nmenber (412) non-integrally contacting the.

'second flange (418). 4. An integral ground term nal and
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(204, 206) has flanges (216,218, 220, 222) ext end- ing {rémdj sbgh @?—ﬂe;
of the associated tail portion (204,;06); : t he | il 8t I erd
menber (210) is integrally con- nected to at | ea$t |opne of-the

fl anges (216, 220),

d . .
The _?i?st tail portion 204 and the secona

tail portion

206 can have other bends or bent portions in them. Pref-
erably, the first tail portion 204 and the second tail por-
tion 206 are in the shape of a flat strip having substan-

tially parallel sides or edges.

The first shield member 210 is integrally connected
to at least one of the first tail portion 204 and the second
tail portion 206. In the first embodiment illustrated in Fig-
ure 2, the first shield member 210 is integrally connected
to the first tail portion 204. Further, the first shield mem-
ber 210 is at least electrically contacting the other one

of the first tail portion 204 and the second

tail portion

206. In the first embodiment illustrated in Figure 2, the
first shield member 210 is electrically and non-integrally
contacting the second tail portion 206. As used herein,
the term "integral" means formed as a unit with another
part. This can be accomplished if both parts are made
from the same part and never divided into two distinct
parts. Alternatively, two parts that are originally two dis-
tinct parts become integral when they are connected to-
gether in any permanent fashion, such as by soldering
or welding. As used herein, the term "non-integral”
means two parts are in contact with or connected to
each other such that the two parts can be separated
without significant effort or destruction of the parts.
Similarly, the second shield member 212 is integral-
ly connected to at least one of the first tail portion 204
and the second tail portion 206. In the first embodiment
illustrated in Figure 2, the second shield member 212 is
integrally connected to the first tail portion 204. Further,

the second shield member 212 is at least

electrically

contacting the other one of the first tail portion 204 and
the second tail portion 206. In the first embodiment il-
lustrated in Figure 2, the second shield member 212 is
electrically and non-integrally contacting the second tail

portion 206. :




t he second shield menber (212) is integrally

connected to at |lea

‘anot her of the flanges (218,222). 5. An integr '

and tail shield according to daim1, wherein: Rgﬁ'ﬁm#ﬂ?"*g?

second shield nenber (210,212) is integrally connefted Bﬁgih filrs
tail portion (204) and non-integgally connected ftolt 08 7 4 |

portion (206).

In the first embodiment, the first tail portjon 204 has

a first flange 216 and a second flange 218. The flanges
216,218 extend from the distal sides or edges of the first
tail portion 204. The first shield member 210 integrally
and electrically connects to the first flange 216. The sec-
ond shield member 212 integrally and electrically con-
nects to the second flange 218. The second tail portion
206 has a first flange 220 and a second flange 222. The
flanges 220,222 extend from the distal sides or edges
of the second tail portion 206. The first shield member
210 non-integrally and electrically contacts the first
flange 220. The second shield member 212 non-inte-
grally and electrically contacts the second flange 222.
The first shield member 210 is substantially perpen-
dicular to the first tail portion 204 and the second tail
portion 206. The second shield member 212 is substan-
tially perpendicular to the first tail portion 204 and the
second tail portion 206. The second shield member 212
is spaced from and substantially parallel to the first
shield member 210. The first shield member 210, the
second shield member 212, the first tail portion 204 and
the second tail portion 206 define a pocket 224 for en-
closing tails of the terminals 20 in the same column as
the integral ground terminal and tail shield 200. |
Figure 3 illustrates a second embodiment 300 of the
integral ground terminal and tail shield 100 of the
present invention. The second embodiment 300 is the
same as the first embodiment 200, except the second
embodiment 300 includes a first displacement contact
326 and a second displacement contact 328. The first
displacement contact 326 has a slot for receiving in an
interference fashion and, thus, electrically contacting
the second tail portion 306. The first displacement con-
tact 326 is integrally connected to the first shield mem-
ber 310 at a bend. The second displacement contact
328 has a slot for receiving in an interference fashion
and, thus, electrically contacting the second tail portion
306. The second displacement contact 328 is integrally




6. Anr integral ground term nal andtail shiel daccording o claimil

wher ei n: the first or second shield mertber (410, 412)REH_ACEI(\4IENT SHEET

non-integrally connected to the first tail portion 4Q4)__an

integrally connected to the second - tail portion. 05 DEC 1997
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connected to the second shield member 312 at b bend.

Displacement contacts, like displacement contacts
326,328, can be on any of the embodiments disclosed
herein. Displacement contacts, like displacement con-
tacts 326,328, can even be used to connect the shield
members to the first tail portion, such as, in the embod-
iment illustrated in Figure 4.

Referring to Figure 4, there is illustrated a third em-

bodiment 400 of the integral ground terminal and tail
. shield 100 of the present invention. The third embodi-
ment 400 can be the same as the first embodiment 200,
except in the third embodiment 400 the first shield mem-
ber 410 non-integrally and electrically contacts the first
flange 416. The second shield member 412 non-inte-
grally and electrically contacts the second flange 418.
The first shield member 410 integrally and electrically
connects to the first flange 420. The second shield mem-
ber 412 integrally and electrically connects to the sec-
ond flange 422.
~__ Figure 5 illustrates a fourth embodiment 500 of the
integral ground terminal and tail shield 100 of the
present invention. The fourth embodiment 500 can be
the same as the first embodiment 200, except the first
and second shield members 510,512 have first sections
530 and second sections 532. The first sections 530 are
integrally connected to the first and second flanges
516,518 of the first tail portion 504. The second sections
532 are integrally connected to the first and second
flanges 520,522 of the second tail portion 506. The first
and second sections 530,532 of each shield member
510,512 are non-integrally and electrically contacting
each other.

Figures 6-8 illustrate a fifth, a sixth and a seventh
embodiment 600, 700 and 800, respectively, of the in-
tegral ground terminal and tail shield 100 of the present
invention. The fifth, sixth and seventh embodiments
600, 700 and 800, respectively, illustrate three alterna-
tive designs for the first contact end portion designated
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-1, wherein: at | east one of the shield nenbers (510} EMENT SHEET
has a first section (530) and a second section (532)] rrme—frrst
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(504), the sec-

by the numbers 602, 702 and 802, respectively. Apy
of these first contact end portions 602, 702 and 8p2 can

be on any of the embodiments disclosed in this specifi-
cation. The fifth and sixth embodiments 600 and 700,
respectively, are the same as the the first embodiment
200, except their first contact end portions 202,602,702
are different. The seventh embodiment 800 is the same
as the second embodiment 300, except their first tail
portions 302,702 are different.

The first contact end portion 602 of the flfth embod-
iment 600 is rolled from flat stock of sheet metal forming
a cylindrical body 634 with a longitudinal slit 636. The

first contact end portion 602 has either a claim shell tip

or atapered tip 638 to facilitate insertion of the first con-
tact end portion 602 into a mating connector.

The first contact end portion 702 of the sixth em-
bodiment 700 is formed from flat stock of sheet metal
having a first thickness which is the desired thickness
of the first contact end portion 702. The sheet metal is
milled to remove a layer of the metal off the sheet to
form the lower surface of the first tail portion 704 and

the rest of the integral ground terminal and tail shield
700. Then the integral ground terminal and tail shield

700 is cut or trimmed from the milled sheet. The first
contact end portion 702 is preferably cut to have a sub-
stantially square cross section perpendicular to its lon-
gitudinal axis. The first contact end portion 702 also has
atapered tip 738 to facilitate insertion of the first contact
end portion 702 into a mating connector.

The first contact end portion 802 of the seventh em-
bodiment 800 is a cylindrical pin which is welded or sol-
dered to the first tail portion 804. The first contact end
portion also has a conical tip 838 to facilitate insertion
of the first contact end portion 802 into a mating con-
nector.

Each of the embodiments of the integral ground ter-

minal and tail shield 100 disclosed herein can be made
from flat stock of a suitable metal. To illustrate, Figure 9
is a plan view of flat stock which has been initially
trimmed to a shape from which the integral ground ter-




ond section (532) being integréLIy connected to th B@éﬁ&@ﬂ@ﬁttﬁﬁEEr

portion (506),
non-integrally
term nal
conpri si ng:

and the first (530) and second (532)
contacting each other. 8. An integrhl [Qround
and tail shield according to any one of C ains 1Lt05,ﬂEQ1r1337er
a first displacenep contact (326) hayipg a slot
receiving the second tail portion (306), The first displ acenent

gontact (326) conigfhgfahg thll%shield 200 ch't¥ 1G1th8HANTBUBR shd 24

bend; and

- a series of subsequent trimming steps and bending or
folding steps. In one of the subsequent trimming steps,
the remainder of the first contact end portion 202 is cut
on dashed lines 940 from a first or front carrying strip
942. The second contact end portion 208 is cut from a
strip connected to a second or rear carrying strip. 944.
Dashed lines 946 indicate regions where the flat metal
is folded to form the shape of the integral ground termi-
nal and tail shield 200 illustrated in Figure 2.

Those skilled in the art, having the benefit of the
teachings of the present invention as hereinabove set
forth, can effect numerous modifications thereto. These

-medifications are to be construed as being encom-
passed within the scope of the present invention as set
forth in the appended claims.
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Claims

1. An integral ground terminal and tail shield
(100,200, .....) comprising: :

a first contact end portion (202) for contacting
a mating terminal contact portion;

afirst, substantially flat, longitudinal, tail portion
(204) connected to the first contact end portion
(202),

a second, substantially flat, longitudinal, tail
portion (206) connected to the first tail portion
(204) at a bend (214); and

a second contact end portion (208) terminating
the second tail portion (206), the second con-
tact end portion (208) being connectable to a
circuit assembly (10,16) characterised by

first and second, substantially flat, shield mem-
bers (210,212) each integrally connected to at
least one of the tail portions (204,206) and at
least electncally contacting the other one of the
tail portions (206,204} the first and second
shield members (210,212) being substantially
perpendicular to the first and second tail por-
tions (204,206).

2. Anintegral groundterminal and tail shield according
to claim 1, wherein:

the second tail portion (206) has a first flange
(220) and a second flange (222), the flanges
extending from distal sides of the second tail
portion (206);

the first shield member (210) non- lntegrally
contacting the first flange (220); and

the second shield member (212) non-integrally
-contacting the second flange (222).
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3. Anintegral ground terminal and tail shield accor&iw
to claim 1 or 2, wherein:

' the first tail portion (404) has a first flange (416)

and a second flange (418), the flanges extend-
ing from distal sides of the first tail portion (404);

the first shield member (410) non-integrally

contacting the first flange (416); and
the second shield member (412) non-integrally
contacting the second flange (418).

4. Anintegral ground terminal andtail shield according -
to claim 1, wherein: at least one of the tail portions
(204,206) has flanges (216,218,220,222) extend-
ing from distal sides of the associated tail portion
(204,206);

the first shield member (210) is integrally con-
nected to at least one of the flanges (216,220),
and

the second shield member (212) is integrally

connected to at least another of the flanges

(218,222).

An integral ground terminal and tail shield according
to Claim 1, wherein:

the first or second shield member (210,212) is
integrally connected to the first tail portion (204)
and non-integrally connected to the second tail
portion (2086).

An integral ground terminal and tail shield according
to claim 1, wherein:

the first or second shield member (410,412) is
non-integrally connected to the first tail portion
(404) and integrally connected to the second
tail portion.
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7. Anintegral groundterminalandtail shield adcording
to claim 1, wherein:

at least one of the shield members (510,512)
has a first section (5630) and a second section

(532), the first section (530) being integrally
connected to the first tail portion (504), the sec-
ond section (532) being integrally connected to
the second tail portion (506), and the first (530)
and second (532) sections being non-integrally
contacting each other.

8. Anintegral ground terminal and tail shield according
to any one of Claims 1 to 7, further comprising:

a first displacement contact (326) having a slot
receiving the second tail portion (306), the first
displacement contact (326) connected to the
first shield member (310) at a bend; and

a second displacement contact (328) having a
second displacément contact (328) connected
to the second shield member (312) at a bend.

9. Anintegral groundterminal and tail shield according
to any one of Claims 1 to 8, wherein:

the first contact end portion (202) is a socket or
pin shaped.

10. A connector (12,14) having a plurality of terminals
(20,24) arranged in rows and columns in which at
least one of the terminals is an integral ground ter-
minal and tail shield (100,200...) of any one of the
preceding claims and in which the first and second
shield members (210,212) and the first and second
tail portions (204,206) of said integral ground termi-
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ing tails of a plurality of other terminals (20,24) in
the same column as the integral ground terminal

and tail shield.

11. A connector (12,14) for interconnecting a mating
connector (14,12) and a circuit assembly (10,16),
the connector (12,14) comprising:

an insulative housing (18,22);

a plurality of terminals (20,24) for contacting
corresponding mating terminal contacts
(24,20) in the mating connector (14,12)
arranged in rows and columns in the housing
(18,22) in which at least one of the terminals
(20,24) is an integral ground terminal and tail
shield (100,200..) of any one of claims | to 9 and
in which the first and second shield members
(210,212) and the first and second tail portions
(204,206) of said integral ground terminal and
tail shield define a pocket (224) for enclosing
tails of a plurality of other terminals (20,24) in
the same column as the integral ground termi-
nal and tail shield.
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7. Anintegral ground terminal and tail shield according jﬂp’; w[?7
to claim 1, wherein:

at least one of the shield members (510,512)
has a first section (530) and a second section
(532), “the first section (530) being integraly
connected to the first tail portion (504), the sec-
ond section (532) being integrally connected to
the second tail portion (506), and the first (530)
and second (532) sections being non-integrally
contacting each other.

8. Anintegral ground terminal and tail shield according
to any one of Claims 1 to 7, further comprising:

a first displacement contact (326) having a slot
receiving the second tail portion (306), the first
displacement contact (326) connected to the -
first shield member (310) at abend; and =~ ..
a second displacement contact (328) having a .
slot receiving the second tail portion (306), the
second displacement contact (328) connected
to the second shield member (312) at a bend.

9. Anintegral groundterminal and tail shield according
to any one of Claims 1 to 8, wherein:

the first contact end portion (202) is a socket or
pin shaped.

10. A connector (12,14) having a plurality of terminals
(20,24) arranged in rows and columns in which at
least one of the terminals is an integral ground ter-
minal and tail shield (100,200...) of any one of the
preceding claims and in which the first and second
shield members (210,212) and the first and second
tail portions (204,206) of said integral ground termi-



