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Cross-Reference to Related Applicat_iong;

This application is a continuation—in—part of application
Serial Number 07/285,533, filed December 16, 1988 (E1-4271-C]},
which is itself a continuation-in-part and includes subject matter
divided from appliéation Serial Number 07/193,611, filed May 13,
1988, now United States Patent 4,824,383, (EL-4271-B), which is
itself a continuation-in-part of application Serial Number 091,002,
filed September 2, 1987 (EL-4271-A), now abandoned, which is itself
a eontinuation-in-part of application Serial Number 932,921, filed
November 18, 1986 (EL-4271), now abandoned.

Background of the Ihventic_)n

The present invention relates to a receptacle for a
terminator having first and second arrays of electrical contacts
therein, each connectable to one of a multiplicity of electrical
conductors, and in particular, to a receptacle having a central plate
therein arranged to isolate each array of electrical contacts.

Description of the Prior Art

As the performance of electronic devices has increased
exponentially it has become recognized in the art that the
transmission of electrical signals, whether within a given electronic
apparatus or between coupled apparatuses, must be approached from a
system viewpoint. Such a viewpoint mandates that not only must each
individual component in the Signal transmission be optimized for high
speed operation but also the interfaces between components in the
transmission system must be able to perform interactively without
degrading the performance of an adjacent component.
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tranl_sm' ssion of electrical signals, whether within a given electronic
apparatus or between coupl ed apparatuses, nust be approached froma system
Vi ew. poi nt. Such a viewpoi nt nandat es t%at not only each in- dividual
conponent in the signal transm ssion nmust be optinized for high speed
operation, but also the inter- faces between conponents _in the transm ssion
syst em nust be abl e @nepef the filstteomponesity in theusignedrtzansgnission

system to receive attention is the transmission cable itself. The
‘realization has been made that the cable handling the high speed
' signals is the electrical equivalent of a transmission line in that it
5 extends an electrically great distance with respect to the wavelength
of the transmitted signals. This is true even though in most instances
the cable extends only a physically short distance between
components of a given apparatus or between cooperating apparatus.
[ - The design of electrical cable has advanced to a point
0 wherein the cable can be precisely engineered to exhibit
. predetermined electrical properties. Exemplary of such cable
structure is that disclosed and claimed in copending application Serial
‘Number 07/067,787, filed July 8, 1987, now United States Patent
4,800,236 (EL-4258-4A), and that disclosed and claimed in copending
application Serial Number 07 /258,769, filed October 17, 1988,
both’assigned to the assignee of the present invention. The cable
disclosed in the last-mentioned applications includes a corrugated
ground structure which defines separate enclosed regions, or
-envelopes, which extend throughout the entire length of the cable.
)  Each of the envelopes receives one or more ordinary jacketed
conductors. When the ground structure is connected to a
predetermined electrical potential the conductor in each envelope is
isolated totally from those conductors disposed in adjacent envelopes.
As a result such a cable exhibits electrical properties closely similar to
those attainable from coaxial cable despite the fact that only ordinary
jacketed conductors are utilized.

The system viewpoint has expanded to include
considerations of electrical performance in the transition region
intermediate the end of the cable and the cable terminator. The
) connector structure disclosed and claimed in United States Patent

4,731,031, assigned to the assignee of the present invention, utilizes a
ground plane spaced predetermined distances from the ends of the
conductors in the cable, the contacts in the connector and the
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t he peW%ﬁﬂﬁH&@of an adj acent conponent. One of the first cgrrponents I n

the signal transm s- sion systemto recejve attention is the transm ssion
ca- ‘ble itself. The realization has been made that the cable handling the
hi gh speed signals is the electrical equiv- alent of a transmssion line in

wevel engURGTCONGEE RS HRETERCUPERAI BT $APSPREPORSITHTIRRARE Fiforpce!
I nst anceiskentabhRicx et spbtera. physically short dis-

: Density of the terminator, that is, the number of signals

_ that can pass through a given terminator, is also an important

5 consideration. In conventional systems attempts have been made to
' extend the shielding and control the impedance of the system beyond
the transmission line by simply dedicating alternating contacts in the
linear array of contacts in the terminator as ground contacts. The
: contact is not physically altered, but is merely designated as a ground
O contact and connected to a predetermined ground potential. The net
result of these factors is that the density of the terminator is limited.

-0-0-0-

: In United States Patent 4,824,383, from which the instant

5 application derives continuity, the system concept is extended to the
individual terminator of the transmission system and/or to the
corresponding receptacle therefor in a way that increases the density

-\ of the terminator. “That patent discloses a terminator for either a

_' multiple conductor cable or a multiple tracing substrate that

0 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. In-addition, the isolating structure in the terminator is
arranged in such a fashion that the contacts are not themselves

5 included as part of the isolating structure whereby the signal density of
the terminator is increased. This patent also discloses a
corresponding receptacle structure for the plug terminator, and which
includes a structure in the receptacle which isolates the contacts
therein to minimize cross-talk and signal degradation.

0 More particularly, United States patent 4,824,383 relates,
in one aspect, to a terminator for a multiple conductor electrical
transmission system in which a ground structure is provided which
electrically isolates individual or groups of adjacent electrical contact
elements disposed in the terminator. The terminator may be
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tance WEDB8RA116DNponents of a given apparatus or be- tween nglgépagq/%osz
apparatus. The design of electrical cable has advanced to a point wherein
the cable can be precisely engineered t4 exhibit predeterm ned el ectrical
properties. Exenplary of such cable structure is that disclosed and clained
in copending application Serial Nunber 07/067,767. filed

(81

implemented in a form that terminates a multiconductor cable or in a
form that provides a terminator for a multiple tracing substrate. The
terminator is thus adapted to interconnect in substrate-to-substrate,
cable-to-cable, or cable-to-substrate form.

In either forn the terminator includes a metallic ground
structure having a baseplate with at least one but preferably a plurality
of walls that extend upwardly from a surface of the baseplate. In the
preferred case a series of walls also extends from the opposite surface
of the baseplate. The walls cooperate to define a plurality of channels

‘that extend in side-by-side relationship across the surface of the

baseplate. An insulated support structure having a body portion with
an array of extending fingers is mounted on the baseplate with the

- fingers extending into the channels on the baseplate. An individual

electrical contact element or, if desired, a group of a predetermined
number of contact elements, is mounted on each of the fingers. In one
arrangement the fingers may each be provided with a recess in which
an individual electrical contact or a group of electrical contacts is
disposed. The walls on the baseplate extend above the baseplate for a
greater distance than do the electrical contacts. As a result, with the
ground structure connected to a predetermined potential, each of the
individual contacts or each group of contacts is electrically isolated
from the adjacent contact or group of contacts, as the case may be,
thus preventing or minimizing cross talk therebetween.

As noted the terminator can be implemented in a form
suitable for the edge terminator of a substrate such as a circuit board.
or as a plug terminator for a multiple conductor cable. In the former
instance the ground structure is provided with a suitable mounting
arrangement whereby the ground structure may be mounted in
edgewise relationship to the substrate. In the latter instance a suitable
housing is provided to define the plug portion. In one instance the
portion of the ground structure having the walls thereon and the
extending fingers of the insulated support structure project forwardly
from the housing. In another instance the housing is coextensive with
the forward face of the insulated support structure and the ground
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-2- Jul W%89’.L‘Q3§9 now United States Patent 4.800, 236 (EL- 425§CXSU589 t hat

di scl:osed and clai med in copending application Serial Number 07/258, 769,
filed Cctober 17, 1988, both assigned to*t he assi gnee of the present in-
ventiion. The cable disclosed in the |last-nmentioned ap- plications includes
a. corrugated ground structure which defines separate enclosed regions, or
envel opes stmmctzire. The insulating support structure may be provided with

trenches therein which receive the individual conductors of the cable.

Alternatively the wires of the conductors may be facially welded to the

contacts.

15 In another aspect United States Patent 4,824,383 relates

to a receptacle housing for a terminator. In one embodiment the

_ receptacle housing has an array of lands separated in one instance by

. alternate grooves or, in another instance, by alternate slots. The lands

s carry electrical contact elements thereon. In the arrangement in

0 which the grooves are used a separate array of contact elements is

‘ provided in the grooves. In the arrangement with the slotted housing,

: the exterior of the housing is provided with a ground plate that
communicates with at least one of the slots. In each instance the

. housing is connectable to the plug such that the signal carrying

:5  contacts disposed within the channels on the ground structure are

' electriéally interengaged with the contact elements on the lands. The
walls of the ground structure are disposed in electrical contact with
either the contacts provided in the grooves or the plate overlying the

' slots. When conjoined the plug and housing providés electrical

0 shielding for the contact elements in the terminator (in either the

' cable plug form or the edge card form), thus prevénting or minimizing
cross talk and degradation and maintaining electrical signal integrity.

Sqmmarv of the Invention

5 The present invention relates to a receptacle in which the
contacts thereof are arranged in first and second generally linear
arrays. The receptacle includes a frame having a central plate. The
plate runs generally parallel to the arrays of contacts and, when
connected to a predetermined potential, serves isolates the first

0 contact array from the second contact array. The plate is arranged
such that when a terminator having the ground structure therein is
received within the receptacle the ground structure lies within a
predetermined close distance of the plate.
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ext end t‘%%%h‘&&? the entire length of the cable. Each of the envel opes

receives one or nore ordinary jacketed caonductors. Wen the ground
structure is connected to a predeterninedﬁelectrical potential the
conductor in each envelope is isolated totally fromthose conductors

i sposed in adjacent envel opes. As a result such a cable exhibits
el ectrical propertieThd gahy slsei irmiudest Aasossbart thiatatkterfd im qoardlig]

cable despitg Lhe {136 dilfd. ORhY RbasthPHas hPEERtSE: ERBAG! Rch R
engageable with the ground structure on a terminator. When the
terminator is received by the receptacle the contact on the crossbar is
electrically engageable with the ground structure of the terminator. In
one embodiment the contacts on the frame are forwardly extending
spring members which are press fit into the crossbar. In an alternate
embodiment the contacts are generally U-shaped members which are
:  insertable through bores and/or slots formed in the crossbar of the

) frame.

T

Brief Description of the Drawings
The invention will be more fully understood from the

following detail description thereof, taken in connection with the

accompanying drawings which form a part of this application and in
which:

W

Figure 1 is a perspective view of an assembled terminator
implemented as a plug terminator for a multiconductor cable;

Figure 2 is an exploded perspective view of the plug
)} - terminator shown in Figure 1;

Figure 3 is a side elevational view taken along section lines
3-3 of the plug terminator of Figures 1 and 2;

Figure 4 is a front perspective view of a terminator
implemented in the form of an edge card terminator:
' Figure 5 is a back view of the edge card terminator of

R

Figure 4;

Figure 6 is an exploded perspective view of a plug
terminator for a multiconductor cable generally similar to Figure 2, in
which plural electrical contacts are provided on each of the fingers:

Figure 7 is an exploded perspective view of a plug
terminator similar to that shown in Figure 2 in which each of the
fingers has a recess formed therein;
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The  syst ¢y gppMRGH Nt has expanded to include con- siderations PETAUS8Y/02082]
perfdérmance 1n the transition re- gion internediate the end of the cable
and the cable ter- mnator. The connector _structure disclosed and cl ai ned
in United States Patent 4,731,031, assignéd to the as- signee of the
present invention, utilizes a ground pl ane spaced predeterm ned di stances
fromthe ends of the conductors in the cable, the contacts in the connector
and the interconnect i BiguteBetseavaide ¢levationagluvigysén vertical section taken

along section lines 7-7 in Figure 10 to include the central axis of a
finger of the insulated support structure of the plug terminator and
also to illustrate a receptacle adapted to receive the terminator of the
5 type shown in Figures 7 and 9;

Figure 9 is an exploded perspective view of a plug
terminator of the finger having the recess therein similar to that
shown in Figure 7 in which a group of electrical contact elements are
provided on each of the fingers:

0 Figure 10 is a perspective view of a receptacle adapted to
accept a terminator whether the terminator is implemented in either
the cable plug form or the edge card form as shown in Figures 2, 4,
and 6;

pmns m————t mma s s 108 s 1 ab e eem o

. Figure 11 is a side view entirely in section of the
'5  receptacle of Figure 10;

Figure 13 is a perspective view similar to Figure 10
showing an alternate embodiment of a receptacle adapted to receive
the terminator whether the terminator is implemented in either the
cable plug form or the edge card form as shown in Figures 2, 4: and 6;
0 Figure 14 is a side elevational view, entirely in section,
illustrating a fully assembled receptacle in accordance with the
present invention, with a terminator mateable with the receptacle
being illustrated in phantom outline; |

Figure 15 is an exploded, side elevational section view of
‘5 the receptacle shown in Figure 14;

Figure 16 is an exploded, plan view of the receptacle
shown in Figure 14; and

Figure 17, 18, and 19 are, respectively, enlarged
perspective views of a contact block, housing and frame used in a
receptacle in accordance with the present invention shown in Figure
14;
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of m ni'WQ@BHH1862ctrical discontinuities in the system Densi Fgrérfjs?%/gzosz
termnator, that is, the number of sig- nals that can pass through a given
termnator, is also an inportant consider&tion. In conventional systens at-
tenpts have been nade to extend the shielding and control the inpedance of
t he system beyond the trans- mssion line by sinply dedicating alternating

contacts in the Iineqs arcay, 9f £9Mhe PehdllEirhRAFIt8aF RFurRS 19" Rupthg a
receptacle in accordance with an alternate embodiment of the present
invention, it being noted that a terminator mateable with the
receptacle being ommitted from this Figure for economy of

‘5 illustration; .
| | Figure 21 is a perspective view of a receptacle shown in
Figure 20 mounted to a board; and
Figure 22 is a side elevational view of an alternate

i arrangement of the central plate of the receptacle of the present

l0  invention.

DETAILED DESCRIPTION OF THE INVENTION
Throughout the following detailed description similar

reference numerals refer to similar elements in all figures of the
:5 drawings.

With reference to Figures 1 to 3 shown is a terminator
generally indicated by reference character 10 in accordance with
"~ United States Patent 4,824,383 implemented in the form of a plug
terminator for a multiple conductor cable 12. Shown in Figures 7 and
!0 8 is.an alternate embodiment of a plug terminator 10 for a multiple
conductor cable in which the fingers have a hollow recess therein.
Figure 6 and Figure 9 respectively illustrate modifications to the
embodiments shown in Figures 1-3 and Figures 7-8. Although the
cable 12 is shown in the Figures as being a round transmission cable it
15 lies within the contemplation of the present invention that the plug
terminator as disclosed herein may be used with equal efficacy in
conjunction with a flat cable (either ribbon cable or discrete wire
cable). '
The cable 12 includes an outer jacket 14 (Figure 3) of an
0 insulating material surrounding a plurality of individual jacketed
conductors 168. Each conductor 16 itself includes an insulating jacket
18J surrounding a wire conductor 16W. A conducting sheath 18
disposed under the outer jacket 14 of the cable 12 serves as a portion

This Sheet Has Been R laced




- 3 - cHP8MIA169%he contact is not physically altered, but ispﬁy%ﬁ?mmsz
desi gnated as a ground contact and connected to a predeterm ned ground
potential. The net result of these factors is that the density of the
termnator is lim ited. US-A-4 710 133 $scribes an electrical connector

of the grounding and shielding structure for the cable 12. The sheath
18 is terminated by a metallic ferrule 20, such that as

'\
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system W(Q88/H1168t h connectors are provided with cen- tral pl BCELUS /2082
two arrays of contacts. The |eading end of “one plate is provided with
flexi bl e cl anpiisg Hdged gensUmiiteld Htatrn\PatentndadidodHd .of2spmbgned

connector. |ngihg nm@isﬂe%t e, ﬁéﬁep;f&géﬁtkﬁn%m%d f{ggegs are in

direct: contact with the leadin e . Gaps are forned
bet ween ad]j ac@RP I Gt eg PYnégP§eI%x¥¥9%ﬁ BBJEBF @Fthe invention to
prOV|de a conpact Conneﬂéoissﬁ$§ﬂ“dﬁﬁhfIh'FPﬁQYGG el a¢fa ixalhéupkhkites.
5 of the plug terminator 10D is. .a metallic ground
structure 22. The ground structure 22 includes a
baseplate 24 having a main planar surface 26 with an
integral portion 28 projecting forwardly therefrom.
' The projecting portion 28 terminates in a generally
i Planar forward edge surface 29%. Although the ground
¢ 10 structure 22 is shown as being provided with an upper
: and a lower working surface 30A and 30B respectively
‘thereon, it should be understood that a ground
structure 22 having only one working surface 30 may
be used, )

15 . -.. More specifically. the terminator
can be implemented with a ground structure that
includes only the structure on the upper working
surface 30A of the ground structure 22 (that is, the.

o~ structure above the dividing plane 31 extending

20 through the baseplate portion 24 of the ground
structure 22). In such an instance the opposite
surface of the ground structure 22 would preferably
be planar. Moreover, the remaining elements of the
terminator as hereafter described would be

25 appropriately modified to accept a ground structure
22 of this form.

A plurality of walls 32 extends from the
forwarad projecting portion of the respective upper
and lower working surfaces 30A, 30B, respectively. of

30 the baseplate 24. The walls 32 are arranged in
side-by-side relationship to define a plurality of
channels 34 across the surfaces of the projecting
portion 28 of the baseplate 24. As seen in Pigure 9

4t least one wall, defining at least two such
35

-
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Thi s objsgei13188hi eved by the features of claim 1. The franepgpyUsS89y02082
I ncl ude a crossbar that extends in parahiel to the central plate. The

crossbar has a con- tact therein i ch ‘'S engageable with the ground struc-
ture on a t *HARBLAE. PYeP HBeQr AnAPHT ARF i SAKEWYE $#RCRECept acl e t he

contact on the €resphe’fdryed ee:hsbaahbmertg@%&é@ ot téné hgagaeuwit
structure of the t
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i 3is understood that such a relationship is not
é 5 mandated. It should also be understood that although
! each working surface 30A, 30B of the baseplate 24 is
shown as having the same number of channels 34, such
a sitvation is also not necessarily required. It
should also be appreciated that the walls 32 at the
10 lateral extremities of the ground structure 22 may be
omitted if desired (e.g., Figures 7, 9).
The planar portion 26 of the baseplate 24
behind the projecting portion 28 has flanges 38 which
; flare farther rearwardly and slightly outwardly from
. 15 the baseplate 24. The flanges 38 carry posts 40. 1In
j some instances it may bde éeszred that the posts 40 be
: electrically conductive and in electrical contact
with the conductive material of the baseplate 14. It
should be appreciated that a ground structure of more
20 than two working surfaces may be defined by disposing
additional baseplates 24 (whether each baseplate
implemented with one or two working surfaces) in any
convenient stacked relation.
In the Figures the ground structure 22 is
shown as being fabricated as an integral metallic
member, although it should be understood that any
suitable construction for the ground structure 22 may
be used. For example, the ground structure 22 can be
formed from plastic with its entire upper and lower
30 working surfaces 30A, 30B (including the walls 32 on
the projecting portions 28) lined with a suitable
conductive material. Alternately, the baseplate 24
Wmay dbe formed or stamped from a sheet of conductive
material with slots provided near the forward end

35 thereof. The end walls 32 may be formed from similar
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to the In an alternate enbodi ment the contacts ar ePGEAES8H/03082
U-éhapggsﬁeﬂ@ers whi ch are insertable through bores and/or slots forézg I n

the crossbar of the frame. The inventiont%ill be nore fully understood from
the foll owi ngydetaal sdesmsimgson Ther dofseplxdn 24 andnebei waldia B2 he

acconpanyi ng, drawi 2ds MYLD {REMF RY e Sfadfirfe 304 gbLAR and 1n whi ch:
' structure 22 as shown in the Figures.
The plug terminator 10 further comprises a
5 contact support member 44 having a main body portion
46 with an array of trenches 48 formed therein. The
contact support member 44 is formed of an insulating
material. A partition 50 having an indentation 50G
; is provided near the forward end of the body portion
510 46 of the contact support member 44. An array of
E apertures 52 (visible on the lower member 44 in
Figure 2) is provided through the body 46 of the
support member 44 in the region behind the partition
50, with one of the apertures 52 heihg aligned with
15 the mouth of each of the grooves 48 for a purpose to
be described. An array of fingers 54 extends
forwardly from the body 46. The fingers 54
correspond in number to the number of channels 34
provided on the ground structure 22. In the
20 ‘assembled condition the fingers 54 extend into the
channels 34 so that the forward ends of the fingers
54 are coterminal with the forward edge 29 of the
ground structure 22.
An array of electrical contacts elements 58
25 of any suitable configuration are embedded in the
insulating material of the fingers 54. The contact
elements 58 are arranged such that the planar blade
of each contact element 58 is exposed on the surface
of the finger 54 in which it is disposed. The
30 contact element 58 extends rearwardly from the
fingers 54 through the material of the partition 50.
The contact element 58 ends in an overlying
relationship with the apertures 52 in the body 46
just forwardly of the mouths of the trenches 48
35 therein. As seen in the Figures the top surfaces of
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- 4 - FiyW@89/i146® perspective view of an assenbled ter- ni nat BET/US89/02082
I npl'enmented as a plug termnator for a nul a3ticonductor cable: Figure 2 is

o $°F0 BTN R AN, BpRRHE R € ke
the contact elements 58 when the same are received in
the channels 34.
The plug teérminator 10 may be modified as
5 shown in Figure 6 to carry groups of contacts 58 as
opposed to the individual contact elements carried by
the fingers 54 shown in Figures 1 to 3. 1In the
modification shown in Figure 6 the fingers 54 exhibit
_ a greater lateral dimension measured in a plane
% 10 parallel to the dividing plane 31 than the dimension
f of the fingers 54 of Figure 3. Each of the laterally
? enlarged fingers carries a group of contact elements
i 54. Each group of contact elements may contain anf
predeteiminea number (two or more) of the contacts.
15 It should be appreciated that each droup of contacts
need not contain the same number of contacts as
contained in a group disposed on an adjacent enlarged
finger. It should also be realized that any
_ predetermined number of enlarged fingers 54 may be
~20 provided, although in Figure 6 only two of such
enlarged fingers 54 are illustratead. The ground
structure 22 contains a number of channels 34
corresponding to the number of enlarged fingers 54.
' The terminator 10 includes a protective
25 casing generally indicated by reference character
64. The casing 64 is defined by complementary shell
members 66A, 66B. Each shell member 66A, 66B has a
foruward cutout 68 having a tongue 68T therein. The
configuration of the cutout 68 corresponds to the
30 configuration of the body portion 46 of the contact
support member in the vicinity of the partition 50.
The rear wall of each of the shell members 66A, 66B
has cooperating grooved openings 70 therein. The

openings 70 are shaped to generally conform to the
35

\
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tion |i'nelvO89/1169he plug terninator of Fijgures 1 and 2: Fi gurgq/p§8%(02°82
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card term nator®

view o rmnat of

card
Figure 4; Figurac@ebt &heeianfni peispesabie \Pr%\/\g’éfe htheggroand rPa'Eor for
a nultlconductqglggbfezgeneralIy sim ilar to Figure 2, in which plural

el ectri cal

5

10

. 15

20

25

30

35

contacts

Adjacent to the rear wall of the shells 664,
66B is a pair of abutments 72 with recesses 74. The
recesses 74 are configured to accept snugly the posts
40 on the ground structure 22 in a press fit '

"relationship. 1In the preferred case the shells 66A,

66B are each fabricated of a conductive material. 1t
should be understood that the shells may be
fabricated from a plastic material in which case a
conductive surface 76 is formed by a suitable
conductor layer disposed on the inner surface of each
of the shells 66A, 66B (as shown in Figure 3 for
economy of illustration). The sidewalls of the
shells 66A, 66B each carry notches 78 sized to accept
locking tabs 80 which serve to hold the casing 64
together.

In the assembled condition shown in Figures
1l through 3 and in Figure 6 the complementary shells
66A and 66B close on each other and are locked
together by the tabs 80 and the.-press fit engagement
of the posts 40 in the recesses 74 in the abutments
72. When so assembled the tongue 68T near the cutout
68 adjacent the front of the casing 64 engages in the
groove 50G. The multiple conductor cable 12 extends
through the registered openings 70 in the rear of the
shells 66A, 66B and into the volume defined in the
rear of the casing 64. The external jacket 14 of the
cable 12 is stripped a predetermined distance from
its end to expose the individual jacketed conductors
16 therein. An insulation displacement contact 82
severs the exterior jacket 14 of the cable 12 and
electrically interconnects with the ferrule 20 of the
Cable 12. The insulation displacement contact B2 is

This Sheet Has Been Re; ﬁ

(WA




are prowOodsdimedeach of the fingers; gure 7 I's an expl odedpﬁg/yﬁﬁ%/tog%z
viéw.of a plug terminator similar to thh® shown in Figure 2 in which each
of the fingeaptifsed fRCehe igaromced hepehdingsi QU @djacent stle ekavat i onal

view in vertl calvglregt&’gnth?k%mfeqpngo s§ﬁghglgf G fedfigure 7 to

i ncl ude t he 2 axlis o e rnsu ated suggort structure of
the plug teAmntereenapatatds ©PN E&%Yﬁté“&qﬁﬁﬁa ® bel onging to

the iinventi Ghweibe-of the casing 64 to a predetermlned
' 5 electrical potent}al.

Prior to’ the closing of the casing by the
interengagement of the shells 66A, 66B, the
individual conductors 16 of the cable 12 are
themselves stripped of their jackets 16J and the

10 conductive wires 16W thereof laid in one of the
trenches 48 extenﬁing in the body portion 46 of the
contact support structure 44. The end of each of the
wires 16W overlays the end of one of the contact

: elements 58. The wires 16W and the contacts 58 may

;-15 be suitably attached, as by welding, solder or

: insulation dispIa%ement contacts to interconnect the
wires 16W to the contacts 58 and remain within the

contemplation of the present invention. '
Figures 7 and 8 illustrate an alternate
20 erbodiment of the cable plug terminator form 10
" generally similar to the embodiment
shown in Figures 1 to 3 and in Figure

6. In the alternate embodiment : .

shown in Figures 7 and B8 the contact support member

25 44 is provided with a main body portion 46, formed of
an insulating maférial.‘from which a plurality of
fingers 54 extend. The fingers 54 each include a
recess 55 having a lip S5L (FPigure 8) provided
therein. &Each finger 54 is, therefore, a

30 substantially hollow member in which a spring
electrical contact element 58 is received. The tail
portion of the contact 58 is provided with a slot 58S
that imparts to the tail portion of the contact 58 a
configuration generally similar to that of an

35 insulation displacement contact. The head or forward
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I ng adapt"gesc%”r]éé’ei ve the term nator of the type .shown in Fi gf@”ﬁsﬁﬁ@%?
Figure 9 is an expl oded perspective view of a plug term nator of the finger
having the recess therein simlar to that shown in"Figure 7 in which a
group of electrical contact elenments are pngvi ded on each of the fingers;

.10
15
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end of the contact 5B is captured by the 1lip SSL
while the tail end of the contact 58 projects
rearwardly from the main body portlion 46 of the
member 44. The generally linear portion 58L of the
contact 58 between the curved electrical engaging
region 58C and the slotted tail 58S is captured at
each lateral horizontal edge of the contact 58 in a
groove 59 formed in each of the sidewalls of the main
portion of the support member 44. 1In Fiqure 8 a
portion of the contact 58 is cut away to clearly
illustrate the groove 59.

- The member 44 is mounted to the ground
structure 22 in a manner generaily gsimilar to the
arrangement formed and shown in connection with
Figures 2 and 3. The fingers 54 of the member 44 are
each received in one of the channels 34 defined by
the walls 32 of the ground structure 22. The member
44 is positioned on the structure 22 by the
engagement of the main portion 46 of the member 44
with the inner ends of the walls 34 of the structure,.
as is illustrated in the Figure 8. The member 44 is
held in the position shown in drawing Figure 8 by an
abutment 26A formed on the planar portion 26 of the
baseplate 24 of the structure 22. Of course, any
suitable expedient may be used to position a member
44 on one (or both) surface(s) of the structure 22.
The welding apertures 52 (perhaps best seen in Figure
2) provided in the planar portion 26 of the structure
22 are eliminated inasmuch as the welded attachment
of the conductor wires 16W to the tail portion of the
contact 58 may be effected, for example, by a facial
welding process disclosed and claimed in United
States Patent application Serial No. 07/092.199
(E1-4281), assigned to the assignee of the present
invention. To this end the wires 16W of the
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-5- Fi.gur WA@Y 18%per spective view of a receptacle not bel ongiﬁ&"(‘d5§?{82°82
i nvention and being adapted to ac- cept a term nator whether the term nator
mented in either the cable plug formor the edge card form as
shown in:Figures 2. 4, and 6; Figure 11 |319 side viewentirely in section
of the receptacle of Flgure 10;

is inple-
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conductors 16 are bent, as at 16B (Figure 8), to
cause the axis of the portion of the wire 16W
immediately rearwardly to the facial end of the wire.
16W to extend linearly through the tail end portion
of the contact 58,

The protective casing 64 of the terminator
10 is also slightly modified from that shown in
Figures 2 and 3 and Figure 6 in that the shell
portions 66A, 66B extend forwardly and turn

~ downwardly and upwardly, respectively, to define the

tongue portion 68T such that the forward edge of the
casing is coextensive with the forward face 44F of
the contact support member 44. The shell members 66A
and 66B are held together in the same manner as that
described for the arrangement of the connector shown
in Figures 2 and 3. That is, the posts 40 on the
ground structure 22 are press-fit into recesses 74 in
the abutments 72 in the shells 66A, 66B. The
sidewalls of the shells 66A, 65B are notched, as at
78, to accept locking tabs 80. As is the case in the
embodiment of the invention shown in Figures 2 and 3
the casing 64 shown in Figures 7 and 8 may be
fabricated entirely of a conductive material.
However, as is also earlier noted, the shells 66A,
66B can be fabricated of a nonconductive material,
€.g., plastic, in which event conductive lavers 76
should be provided on both the interior and exterior
surfaces thereof. The layers 76 are illustrated in
the Figures for economy of illustration.

The embodiment of the plug terminator 10
shown in Figures 7 and 8 may be modified to carry a
group of contact elements $SB. In the modification
shown in Piguze 9 the hollow fingers 54 exhibit a
Ureater lateral dimension measured in a plane
bparallel to the dividing plane 31 than the dimension



Fig, 12 i'swoBomnté¥i ew of the receptacle of Figs. 10 and 11; Fi BGTéU$89/03082
a perspective viewsimlar to Figure 10 showi ng an al ternate enbodi nent of

a receptacle not belonging to the invention and being adapted to receive

the term nator whether the terminator is im plenented in either the cable
plug formor the edge card formas shown in Rigures 2, 4; and 6; Figure 14
Is a side elevational view, entirely in_s
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of the fingers 54 of F:%%}e 7. Each of the laterally
enlarged fingers 54 carries a group of contact
elements 54. Each group of contact elements may
contain any predetermined number (two or more) of the
contacts. It should be realized that, similar to the
modification of the embodiment of Figure 2, any
predetermined number of enlarged fingers 54 may be
provided, although in Figure 9 only two of such
enlarged hollow fingers 54 are illustrated. The
ground structure 22 contains a number of channels 34
corresponding to the number of enlarged fingers 54.
Moreover, it should be appreciated that each group of
contacts need not contain the same number of contacts
as contained in a group disposed on an adjacent
enlarged fihgéx.

In all other respects the embodiment of the
invention shown in Figures 7-8, and in Figure 9 is
identical to that disclosed in connection with
Figures 2, 3, and Figure 12. Accordingly the
remaining reference characters used in Figures 8 and
8 and in Figure 9 correspond to those used in Figures
2, 3, and & to idéntify corresponding parts. 1t is
noted that throughout this application no
significance should be attached to differences in the
number of walls 32, channels 34, fingers 54, etc.,

~used in depicting the various embodiments and

modifications of the various forms of the invention.

As is seen in Figure 8 the terminator 10
shown in Figures 7-8 and in Figure 9 is received
within a receptacle in the form of a mating header
81. The header is generally similar to that shown in
United States Patent 4,601,527 (Lemke), assigned to
the assignee of the present invention. The header 81
includes an insulating housing 82 having an array of
Pins B3 extending therefrom. Each pin 83 is

_—
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tion, iltugyggmipeer fully assenbled receptacle in ac- cordance RCTAUS9£02082
present i nvention, with a term - nator mateable wit'h the receptacl e being
illustrated in phanton1outllne Figure 15 is an exploded, side elevational
section view of the receptacle shown in Figure 14; Figure 16 is an

expl oded,; plan view of the recepta- cle shol® in Flgure 14; and Figure 17,
|18 and 19 are, g&spestively, reveingedl within one of the recesses 55

in the fingers 54. Each pin 83 is in electrical
engagement with the electrical engaging region 58C of
the contact 58. The housing 82 also contains spring
5 contacts B4 which engage the metallic shells 66A, 66B
(or the layer 76 disposed thereon in the event the
shells 66A, 66B are formed of insulating material)
thereby to establish a grounded interconnection with

the shells 66A, 66B.
10 As may be seen by reference to Figures 4 and

ST T WA T A -t - e -

5, a terminator 10 .

- may be used in the environment of an edge
card terminator for substrates such as a printed
circuit board 86 having multiple conductive tracings

15 88 thereon. In the instance shown in Figures 4 and §
a ground structure 22 similar to that described in
connection with Figures 1-3 is disposed both above

] and below the board B6. To facilitate this mounting

. arrangement the ground structures 22 are supported at

20 their ends by a bracket 90. Each of the structures
22 receives a contact support member 44' generally
similar to that discussed in connection with Figures
1 through 3 with the exception that the body portion
46' thereof is truncated. As seen in Figure 5, the

25 contact elements 58 emanating from the support member
46' are directed joined to the conductive tracings 88
on the surfaces of the board 86. It should be
appreciated that the terminator may be used to
service only one of the surfaces of the board 86. It

30 should be understood that the edge card form of the
terminator shown in Figures 4 and 5 may be modified
to conform to that shown in Figure 6 in which each of
the fingers of the contact support member 44‘ is
Provided with plural contact elements. _

35 Alternatively, the terminator of Figures 4 and 5 may
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perspective \ype%l&”a contact bl ock, housing and frame used in a PCI/US89/02082
receptacl e in accordance with the present invention shown in Figure 14,

Figure 20 is a view generally simlar to Figure 14 having a receptacle in
accordance with an alternate enbodi ment of thp present invention, it being

noted that a termnator mateable with th eptacle b |ng nn1tt from
this Figure for e®8ndMpLEmant tv§1ng|5§e TS Ravih Sffod

recess therein, as is depzcted in Figure 7 (single
contact element in the recess) or in Figure 9 (plural
contact elements in each recess). Of course the
ground structure 22 is appropriately modified to

conform in each case.
In practice the ground structure 22 used in

connection with any of the above discussed Figures 1
through 9 is connectable to a predetermined
10 electrical potential (e.g., chassis or logic
ground). Since the walls 32 near the forward
projecting portions 28 of the baseplate 24 extend
above the signal carrying contacts 58 generally
U-shaped receptacles are formed in which the signal
15 carrying contacts 58 are disposed. The grouna
structure 22 thus electrically shields and isolates
each signal carrying contact 58 or group of contacts
58 from each adjacent signal carrying contact or
N group, as the case may be, whether these contacts are
20 sidewise and/or vertically adjacent. It is noted in
the cases where a gronp of contacts are provided on
each finger (as in FPigure 6 and in Figure 9) the
effect of the ground structure is to provide a ground
Plane to the contact group resulting in impedance

PR e g e s e L L

25 control and lowered cross-talk. This would be
analogous to a "miczos:xip".in printed circuit
technology.

With reference to Figures 10 through 12
shown are perspective, sectional, and elevational

30 views of a receptacle assembly 100 adapted to accept
4 plug terminator 10 as described heretofore in
connection with Figures 1-6. A receptacle useful for
2 terminator having hollow fingers (Figures 7-9) has
been described earlier in connection with Figure 8.

35
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-6- Figure 21 Pssgélb’tﬁspectlve view of a receptacle shown in Fi guré’CZUUS89/02082
nmounted to a board: and Figure 22 is a side elevational view of an
alternate arrangenent of the central plate of 2he receptacle of the present

|Qvent|on. ' Also the r..eptacle shown in Figures 14 t« 19 may be
: used with the terminator having hollow fingers as

will be discussed..
! ' The receptacle 100 includes a main body

5 portion 102 fabricated of a suitable insulating
material such as molded plastic. The body 102 has a
main opening that receives the terminator 10
therewithin. The housing is generally similar to
that described in United States Patent 4,601,527,
assigned to the assignee of the present invention.

However,

the upper and lower edges of the receptacle

body 102 are provided with an alternating array of
lands 106A, 106B and grooves 108A, 108B, .

15 respectively. The surfaces of the lands 106A, 106B
and the troughs of the grooves 108A, 108B are .
provided with suitable electrical contacts 110A, 110B
and 112A, 112B respectively. The contacts are

N retained in the receptacle 100 in the standard manner.
©N 20 As may be seen in Figure 12,
: the contacts 110 and 112
are suppo:ted in the body 102 of the receptacle 100
such that, as measured with respect to a
Predetermined datum, the contacts 110 disposed on the

25 lands 106 extend for a distance from the datum
different than the distance that the contacts 112
extend from the datum. With reference to the upper
array of lands 106A and grooves 108A, the reference
datun is selected as the plane 116 containing the

30 upper surface of the housing 102. As so defined it
may be appreciated that the contacts 1ll0A on the
lands 106A extend for a distance 118 from the datum
116 that is greater than the distance 120 that the
contacts 112A in the grooves 108A extend from the

35 datum 116. A similar situation is extant with
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Thr oughout %e%s{/?u Wi ng detailed description sim- |ar referencee@musSsae2082
refer to si ments in all figures of the drawings. Wth reference to
Figures 1 to 3 shown is a term- nator generally indi.cated by reference
character 10 in accordance with United States Patent 4,824,383 inple-

mented in.the formof a plug termnator for &nultiple conductor cable 12.

Shown in Fi gures 7 and 8 | <7an Al (el gl e, egROYLIPYL A A phUELiTAyAL 0!
' " provided in the lands 106B and the grooves 108B on
the lower array. 1In the latter instance the
reference datum is selected to be the plane 122

5 containing the lower surface of the housing 102 and

the distances defined between the contacts 110A is
jndicated by the character 124 and the distance
defined by the contacts 112B is indicated by the
character 126.

10 In the context of the dual array receptacle
as shown in the Figures 10 through 12, an egually
useful datum may be defined by a bisecting plane 130
(Figure 12) extending parallel to the arrays of
contacts and midway therebetween. 1In this event the

.15 - contacts 110A, 110B on the lands 106A, 106B

| respectively are spaced a distance 134 from the datum
130 while the contacts 112A, 112B in the grooves
108A, 108B, respectively are spaced from the datum

N 130 by the distance 136. ,

;20 As a result of the staggered structural
relationship of the contacts in the lands with
respect to those in the grooves a terminator 10 may
be zeceivéd in the receptacle 100 such that the upper
surfaces of the walls 32 on the ground structure 22

25 are brought 3nto electrically conductive engagement

: with the contacts in the grooves 108, while the
contacts 58 supported in the contact support 44 are
brought into electrically conductive engagement with
the contacts 110 on the lands 106. The location of

30 the signal and the ground connections on essentially
two levels of the receptacle 100 permits the density
of the connector to be increased. Since the ground
connection is provided by the walls of the structure
22, the width dimension of the walls could be

35 Physically less than the width dimension of the

AR AR T .
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| WO 89/11169 | PCT/US89/0208
pl e conductor cable in which the fingers have ?BhoIIOM/recess therein

Figure 6 and Figure 9 respectively illustrate difi- cations to the
embodi nents shown isigralreacrryinghfomtasesbragdesy ¢ Fhigh aarabbea 12 s
shown in the Fig- uesmpssbehndnereasy inanighadi @emsily wiilées within
i ool osed herei n niatAFaRhERG kraBeHYa Soh Tunk el cERORER: O |\
cabl e (either ri bbd¥orgover the staggering of the signal and ground
5 interconnection points on two levels permits further
compression of the structure leading to yet greater
density. .
Finally, since isolation is provided by the
ground structure 22 and not by individual ones of the
10 contacts, all of the blades can be used to carry
signals, thus further enhancing the density of the
connector.
The structure of the receptacle shown in
g Figures 10 through 12 is modified slightly as shown
f15 in Figﬁte 13. 1In this embodiment the lands 106 are
' separated by slots 140, 1Instead of contacts 112 of
the spring type, contact plates 142 are provided that
overlie a portion of the slots 140. The ground
‘ structure 22 is slightly modified in that the walls
. 20 32 are extended to a height sufficient to permit the
:\ upper surfaces of the wglls 32 to contact against the
contact plates 142. It should be understood that in
this embodiment (as well as the embodiment shown in
Figures 10 through 12) the plates 142 (and the ground

TR eis L e

25 contacts 112) are preferably connected in common. It
should be understood that although in Figures 10
thiough 13 preloaded cantilevered beam contacts are
illustrated the receptacle 100 (or 100')

30 . : can be
inplemented using any svitable alternate form of
contact.

-0-0-0-~
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.. WO 89/11169 | _ . PCT/US89/02082
bl e or. dlscrete wire cable). The cable 12 incl4#les an outer jacket 14

(Figure 3) of an |nsulat|mgwmmarthb sermuoiinalt ouy dsplotabduged ino-a
vi dual jacketed Co%g.g Uro) ﬂ@znéasec@m@f@roéﬁchaseg\;el a%%esx@nm nres

i nsul ating jacket

di n r.e conduct o | eat h
18 di sposed inder &% Wutlet réﬁﬁgtSEYQk Phes thpt e §°§§P§é§qa§§9 FSP
of the grounding admdﬂunﬂuhhgssgnadt@mgﬁxnngrmpnabbeslgitﬁﬁns#hetbods is

t erm nat ed by a el lrie fedddbeacle itself may interfere electrically
with each other. Accordingly Figures 14 through 19
illustrate an embodiment of a receptacle useful with
any terminator as hereinbefore disclosed which
minimizes the potential of cross-talk between
contacts within the receptacle. '

Figure 14 shows a side elevational view,
entirely in section, of a receptacle 200 in
accordance with the present invention in the fully
assembled state and ready to accept a plug terminator
10 shown in phantom lines. Figures 15 and 16 are
respectively exploded side elevation and plan views
of the receptacle 200 shown assembled in Figure 14.
In the discussion that follows it is assumed that the
terminator is of the type shown in Figure 16
20 (generally similar to that shown in Figure 6) having

two fingers 54A, 54B. Each finger 54A, 54B is
! provided with a plurality of contact elements 58. As
; may be seen from Figure 16, the ground structure 22
r of the terminator is provided with three walls 322,
25 32B and 32C whereby two channels 34A, 34B are
defined. The leading edge surface of the ground
Structure 22 is again indicated in the Figures 14 and
16 by reference character 29. It should be
understood that the receptacle may be modified to
accept a terminator of the type in which a single
contact element 58 is disposed on each finger. Of
tourse any of the other terminator structures shown
in this application may be used, if desired, with
appropriate modification of the receptacle in
. 35 accordance with the teachings herein.
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such that “ayoiggei@oed in United States Patent 4.416.501, assi gn®§TYHYSBH82082
assignee of the present in- 7 0 1 JUL 1997 vention, as

i s appreci;ated by those skilled in the art. 28 is best seen in Figures 2

and 3 thetheart of the plug termnator 10 is a metallic ground structure

22. The & :

above.a bisecting plane 243 containing the axis 204A and the other of
the arrays (e.g., the array 242) lying below the bisecting plane 243 of
the connector. If the embodiment of the receptacle of Figures 14 to
19 or the embodiment shown in Figure 20 is to be used in connection
with a terminator as shown in Figures 7 and 9, the springs 238 may be
replaced by corresponding pins.

. In the preferred instance the block 204 is formed by the
jointure of a first and a second bar element 244 and 246, respectively.
Each of the bars 244, 246 is a molded member fabricated from a
plastic material. The bars 244, 246 are held to each other along a
jointure line 248 when the bars 244, 246 are received within the
housing 204, as will be discussed. The latch spaces 230 and the
spacers 236 may be defined by registered cut outs formed in each of
the bars 244, 246 if this mode of fabrication of the contact block is
used. _It should be appreciated, however, that the block 204 may be
integrally fabricated and it is shown in Figures 14 and 15 as being
formed as an integral member for convenience of illustration.

As noted earlier, the contact block 204 is received within
a housing 208. Figure 18 illustrates a perspective view of a typical
arrangement for a housing. The housing 208 shown in Figure 18 is
formed from two conjoined housing sections 208-1, 208-2 connected
in end to end relationship by webs 250. The structure shown in
Figure 18 may be conveniently formed by molding as an integral place.
A housing section (e.g., the section 208-1) may be used singly or may

R O B R & B e R e o e ¥ e
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9 form to any convenient length by molding or by connecting individual
housing sections using any convenient mode of connection.
Each housing section 208 is a molded plastic member
having an upper end and a lower sidewall 252, 254 joined by end walls
, 256, 258. The forward portion of each of the sidewalls 252, 254 is

Provided with an array of fingers 266, 268. The fingers in each array
266, 268 are themselves joined at their forward ends by a retaining lip
?70 (best seen in Figures 14 and 15). The sidewalls 252, 254 are
Joined together by ribs 272 which are spaced axially along the



VR . . CT/US89/02082
ground st uN@B&/11369 nc| udes a baseplate 24 having a main planar S0t face 26

with ‘an integral portion 28 pro- jecting for dly therefrom The
projecting portion 28 term nates in a genera\é\% pl anar forward edge surface
29. Al though the ground structure 22 is shown as being provided with an
upper and a | ower working surface 30A and 30B respectively thereon, it

shoul d be undegsdewdllshaTha pibsuB@2ssenve to goR? thavsideweall \252Actonbn&isidewall

sur- face 30 ”%43 %n%sﬁ‘;ereby to stabilize the structure of the housing 208.
' The inside surface of each of the end walls 260, 262 is
provided with latches 278. In the assembled condition the block 204
§  is introduced into the housing 208 such that the slots 228 in the
contact block 204 (Figure 17) each accept one of the ribs 272 of the
housing 208. When so arranged, each of the pillars 229 (Figure 17) of
the contact block 204 is paired with and abuts a corresponding one of
the ribs 272 of the housing. The contact springs 240, 242 in the
upper and lower spring arrays, respectively, project into the spaces
between adjacent fingers in the upper array 266 and in the lower array
268. The curved forward ends 238F of the contact springs are
retained by the lip 270, as is best seen in Figures 14 and 15. The
block 204 is held in position in the housing 208 by the
5 interengagement of the latch 278 on the end walls 256, 258 with the
"  spaces 230, 232 in the end walls 224, 226. Standoffs 280 are |
. provided at any convenient location on the housing 208.
A gap 282 (Figure 16) is provided between the fingers in
: the upper array 266 and in the lower finger array 268. As will be
.0 appreciated from Figure 16, the gap 282 is located on the housing 208
: in a position that coincides with the position at which the wall 32B on
the terminator 10 will lie when the terminator is introduced into the
receptacle.. In addition, at each end of the housing 208 there is
provided a step 284, which is sized and located to accept the walls
'S 32A, 32C on the terminator. It should be understood that the fingers
' in the arrays 266. 268 may be appropriately interrupted by gaps
analogous to the gap 282 to correspond to the locations of the walls
32 on the ground structure of the terminator being used with the
receptacle.

The remaining component of the receptacle 200 is the
frame 212, illustrated in Figure 19. The frame 212 is a generally
Tectangular member formed from metal or metalized plastic. The
frame 212 has upper and lower crossbars 290, 292 which are
Interconnected at corresponding ends thereof by uprights 294, 296
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Mor e 'sfeci fical ly,

struct gre that
the ground structure 22 (that

the termnator can be inplenent- ed with a ground
I ncl udes only the struc- tére on the upper working surface

is, the structure above the dividing

q1 extendi ng through the baseplate portion 24 of the ground structure
I} such.an ipst LHE teRRecf By arswuprighol2I7he Bowntireg nirigs 292
woul d ﬁref%‘f‘gb?tytﬁg gﬁgﬁgr. ¥
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frame to the board B or the like. Forwardly projecting ground spring
contacts 300 extend from the crossbars 280, 292 at predetermined
spaced locations thereon, generally in the vicinity of the uprights 294
296 and 287. In the embodiment shown in Figures 14 to 19, the
spring contacts 300 are press fit into blind openings 301 in the
crossbars 290, 292. The location of the ground contacts 300
corresponds to the locations of the gap 282 and the steps 284 on the
housing 208. If desired the openings 301 could take the form of
through bores dimensioned to closely accept the contacts 300.

| In the embodiment of the receptacle 200" shown in
Figures 20 and 21, the frame 212' is modified to eliminate the
necessity of press fitting the springs. 300 into the blind openings 301.
in the modified frame 212’ the ground contacts 300" take the form of
generally U-shaped spring members 350 hgving a base 352 portion
and forwardly extending legs 354A. 354B. If desired. two or more U-
shaped springs 350 may be spaced axially and connected by axially
extending webs 356 (shown in section in Figure 20). The corners

between the legs 354A, 354B and the base 352 are provided with
stiffeners 358A, 358B.

The frame 212' is also modified to accept the modified
springs 300'. To this end the frame 212' is provided with either a
through bore 362 formed in the upright 297" substantially midway
between the uprights 294', 296’ (as seen in Figure 21) or with slots
364, 366 respectively formed in the uprights 294', 296'. As may be
seen in Figure 21, in the case of the slot 364 in the upright 294’, a
corresponding slot 370 is provided in an endpiece 376 to form a bore
to receive the spring member 350. In the case of the slot 366 in the
upright 296, the registration with the slot 364 in the upright 294' on
the frame 212' of an adjacent receptacle 200" closes the slot 366
thereby to define a bore.

When mounted to a board B each the spring member 350
is clamped thereagainst by standoffs 280 (Figure 20) which form part

_—
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rmdifi‘ed t v@89ANL6® ground structure 22 of this form A A pl ur urallty of walls2
32 exten(ﬂs fromthe forward pro- jecting portion of the:rggded ﬁmm

and | owel wor Ki ng surfaces 30A, 30B, respecésvely, of the g‘mﬂlw‘
wal |'s 32tare arranged in side-by-side relattonship to def|
channel s34 across the surfaces of the projecting portion

baseplat¢ 24. As seen in Figure 9 at_|east one wall. definin Iea

such chamnel ofntlye contagt iHlogk284r i The standeis A8Qact|again t'the Shiffencrs
358A, 358B, to clamp the springs 350 against the board B when the -

receptacle 200’ is secured to the board B, as by screws 384.

The crossbars 290', 292' are modified from that shown in
5 Figure 14 in that in Figure 20 they extend further forwardly to overlie
3 a greater portion of the contact block 204. The crossbars 290, 292’
. have gaps, as at 386 (Figure 21), which accept the legs 354A, 354B of
the spring 350 that extends through the central upright 297'. The
lateral ends of the crossbars 290", 292' do not extend to the lateral
ends of the uprights 294, 296', as the case may be, whereby the legs
3544, 354B of the springs passing through these uprights may be
accommodated, as seen in Figure 21, at 388, 390, respectively. It
should be noted that the full extent of the trailing portion 240T, 242T
of the contacts 240, 242 respectively, are not shown in Figure 20, but
may be arranged in any fashion to permit any form of surface or
through mounting of the receptacle 200" to the board B. As will be
developed, the trailing portions 240T, 242T are those portions of the
contacts 240, 242, respectively, that are isolated by the plate 302.

Since the remaining discussion is to understood as

applying to both the embodiment of the receptacle 200 having the
frame 212 or to the embodiment of the receptacle 200’ having the
frame 212", the recitation of corresponding structural elements in the
latter is omitted. ‘A central plate 302 having a planar top and a planar
bottom surface 302T and 302B, respectively, and a leading edge
Surface 302L thereon. extends between the uprights 294, 296 and
297 and across the frame 212 or 212". The plate 302 is disposed
generally parallel to the crossbars 290, 292. The central plate 302 is
Provided with an array of slots 304 which define a plurality of tongues
306. The lateral dimension of the slots 304 is sized such that as the
frame 212 or 212' is inserted into the housing 208 the slots 304
accept the ribs 272 formed in the housing 208 (Figure 18) and the
‘ Pillars 299 in the contact block 204 (Figure 17). The slots 304 may be
: €nlarged, if necessary. as shown at 304E. to accommodate the spacing
" between the webs 250 in the housing 208, if the same are provided.
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t he_pref _ redwOBd¥din®nt the axes of the adjacent channels 34 are aral d'.
to each ather, although it is un- derstood that such a rel afthi ﬁ E‘ ace

mandat ed. g | t shoul d al so be understood thatgglt hough each
surface FA 30B of the baseplate 24 is shown as having the s
channel s u4
| When the frame 212 or 212', as the case may be, is .
inserted over the housing 208 the crossbars 290, 292 lie exteriorly to
the surfaces 252, 254, respectively, of the housing 208. In addition,
the tongues 306 on the frame 212 project through the housing 208
5 and into the spaces 236 formed in the block 204. As seen in Figure
14 the tips 306T of the tongues 306 extend through the block 204.
When the receptacle is arranged with respect to the board B as shown
in Figure 14 the board may be provided with a ground tracing T such
‘ that the tips 306T may abut the tracing T or lie within a
:10 predetermined close distance thereof. Also in the assembled
3 condition, the tongues 306 of the frame surround each rib 272 and the
abutted pillar 229 paired therewith.

As may be appreciated from the foregoing and as is best
1 illustrated in Figure 14, when the components of the receptacle are
t- 15 assembled the central metallic plate 302 of the frame 212 extends
' through the receptacle to isolate electrically the trailing portions
240T, 242T (Figure 14) of the contact springs in the spring arrays
240, 242. The full extent of the trailing portions of the contact
springs 240T, 242T is best illustrated in Figure 14. That is to say.
;_20 when the central plate 302 is positioned in the receptacle and is
" connected to a suitable predetermined electrical potential the plate
302 forms a structure that serves to isolate the trailing portions 240T,
242T of the spring contacts in the contact arrays 240, 242 they
extend through the block 204 to the board B.

Moreover, when the terminator is introduced into the
assembled receptacle the leading edge surface 29 of the ground
Structure 22 is brought into a predetermined close adjacency or into
abutted relationship with the leading edge 302L of the central plate
302. - At the same time the ground contacts 300 on the frame 212 (or
the legs 3544, 354B of the spring member 350 in the case of the
frame 212" electrically engage the walls 32 on the ground structure.

When the edge 29 on the ground structure 22 is brought
E Wwithin a predetermined close distance of (on the order of 0.005 inch
" typically) or abutment with the edge 302L of the central plate 302 it

such a situation is al so




fa nec‘@gss‘aqlﬂkwr equired. It should al so be appreci affbig$ °F% 0?2
Mthe | ateral extremties of the ground structure 22 ﬂ
of}‘-* red (e.g., Figures 7, 9). The planaggportion 26 of

f:hi nd the projecting portion 28 has flanges 38 which flare far- ther
rfarwardly and slightly outwardly fromthe base- plate 24. The fl anges 38

g;% Pg%ﬁ'ﬁ}ﬁ%ope apparen'f'st&)%'?zcth 3 r('ntm%%tr%ect%%%'éfd that pe?x tCIS'Id4 be
. by the action of the central plate 302 through the receptacle The
cooperating interaction of the ground structure 22 in the terminator
and the central plate 302 in the receptacle serves to electrically
5 isolate and control the impedance of the grouped contacts on the
terminator and on the receptacle. :
This structure inherently forms a low impediance
transmission line between the forward edge surface 29 of the ground
_ structure 22 and the leading edge surface 302L of the central plate
10 302 which functions as a "choke joint" to provide continuity of
' propagating ground current between the structure 22 and the plate
302. The choke joint includes the confronting frontal surfaces 294F,
296F and 297F (Figure 19) on the respective uprights 294, 296 and
i 297 (and the corresponding surfaces on uprights 294', 286", 297') and
} 15 the frontal surfaces 32F (Figure 14) on the walls 32 of the ground
' structure 22. The engagement of the ground contact 300 or 300' of
the frame 212 or 212', respectively, with the top surface 32T of the
walls 32 of the ground structure 22 terminates the low impedance
.. transmission line choke joint. The inductance of the termination may
. 20 be altered from that shown in Figure 19 by physically locating the
: contacts 300 (or 350) as close as possible to the frontal surfaces of the
uprights which form part of the choke joint and by configuring the
- contacts 300 {or 350) such that they contact the top surfaces 32T of
the walls 32 as close as possible to the choke joint.
S As may be seen in Figure 22 the impedance of the choke
joint may be lowered by increasing the confronting surface areas of the
\l. forward surface 29 of ground structure 22 and the leading edge
! surface 302L of the plate 302. This may be accomplished by
chamfering these surfaces at corresponding angles X and Y. Although
any angle could be used. magnitudes of X and Y should preferably be on
_ the order of forty-five degrees (45° since too small an angle may be
E more d1fﬁcult to manufacture.

~




§ WO 89/11169 :
gtiverand in electrical contact wkth the conductive ma- terial of the
gecplate 14. It should be appreciated that a ground structure of nore than
b wor ki ng surfaces nmay be defined by di sposing additional basepl ates 24
giet her each basepl ate inplenented wth one.or t rking surfaces) in
b convenient stpghkermfermg SHIIACKSt WQGQ@E‘CF% @?%l?lll\"(? E&u‘tse 22 is

‘shpwn as bei fabricated athé Bleagankcendissdhce Celdfoned dbetwdeugh it
shéul d @@Q@n&gﬁs‘i‘%?flﬁrg‘t ugéi‘} aui table cop-
" the plate 30L and the ground structure <5,

Those skilled in the art may readily appreciate that in view

5 of the foregoing a receptacle has been provided that provides efficient
: continuation of the ground structure of the terminator through the
receptacle. The reader skilled in the art may also readily appreciate
modifications to the structure of the receptacle as hereinabove set
forth. It should be understood. however, that such modifications are
to be construed as lying within the scope of the present invention as

set forth in the appended claims.
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stru ti P BALIG% -ground structure 22 may be used. For exanple, the ground
strugture 22 can be fornmed fromplastic with its entire upper and | ower

wor k| ng surfﬁwmﬂn cluding theaglls 32 on the projecting por-
tiong 28) mﬁﬂm MII e conductive material. Alter- nately, the
basepl ate 24 may be f8rndd br stanped froma sheet of conductive materi al

withf slots provided near the forward end thereof. The end walls 32 nay be
formed fromsimlar slotted stanpings. The basepl ate

10

15

20

30

WHAT IS CLAIMED:

1. A receptacle for a terminator comprising:

a housing;

a contact block received within the housing, the contact
block having a first and a second array of contact elements thereon:
and

a frame having a central plate extending through the
housing and the block, the central plate lying on a predetermined
bisecting plane within the receptacle between the first and the second
array of contact elements, the central plate being connectable to a
predetermined electrical potential thereby to isolate the first and the

" second array of contact elements from each other.

2. A receptacle for a terminator of the type having a
metallic ground structure with a wall extending upstanding therefrom,
the ground structure having a leading edge thereon, the receptacle
comprising:

a housing;

a contact block received within the housing, the contact
block having a first and a second array of contact elements thereon;
and '

a frame having a central plate exténding through the
housing and the block, the plate having a leading edge thereon. the
central plate lying along a predetermined bisecting plane within the
receptacle intermediate the first and the second arrays of contact
elements, the receptacle being arranged to receive the terminator
such that the leading edge of the ground structure and the leading
edge on the central plate lie within a predetermined close distance of
each other, the central plate being connectable to a predetermined
electrical potential thereby to isolate the first and the second array of
contact elements from each other. |

| This Sheet Has Been Replaced
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24 and} t he waII via the slots to define the ground structure

22 as ghown in m‘mm!w ﬂiﬂ bug term nggor 10 further conprises a
support rrenbert a mai n body portion 46 with an array of

s 48 forned therein. The contact sup- port nenber 44 is fornmed of an

'nsulgping material. A 3. The receptacle of claim 2 wherein the frame further
comprises a crossbar extending in parallel to the central plate, the
crossbar having a contact thereon, the contact on the crossbar being
engageable with the wall on the ground structure when the terminator

5 is received by the receptacle.

4. The receptacle of claim 2 wherein the forward edge of
the ground structure is chamfered at a predetermined angle and
wherein the leading edge surface of the central plate is chamfered at a

10 corresponding angle, so that the forward edge surface of the ground
structure and the leading edge surface of the central plate lie parallel
to each other.

5. The receptacle of claim 3 wherein the forward edge of the
15 ground structure is chamfered at a predetermined angle and wherein
the leading edge surface of the central plate is chamfered at a
corresponding angle, so that the forward edge surface of the ground
'\ structure and the leading edge surface of the central plate lie parallel

to each other.
20

6. The receptacle of claim 3 wherein the crossbar has a blind
opening therein, and wherein the contact is press fit within the blind
opening in the crossbar.

25 7. The receptacle of claim 3 wherein the crossbar has a bore
extending therethrough, and wherein the contact is a generally U-
shaped member comprising a base portion with a pair of legs
extending therefrom, the legs of the U-shaped member extending

3 through the bore in the crossbar.
0

8. The receptacle of claim 7 wherein U-shaped member has a
stiffener disposed between the base and each leg, the housing having
standoffs thereon, the standoffs being engageable against the stiffeners
to clamp the U-shaped member against a surface.

35

This Sheet Has Been Reilaced

AR




\\
T wWosYIre——— PCl/US057 vavon
-9- part tion 50 havi Hi an i ndentation 50G is provided near the forward end

of the bgdy portion 4 mm;lmnﬁmts)upport nber 44. An array of
52 (visible er 44 F|gure 2) is provided

'he body 46 of the sup orf neénber 44 in the region be- hind the

partitiop 50, with one of the apertures 52 being aligned with the nouth of
each of ghe grooves fidre zepeptanie afocleimd@swheebeinh the housipgoas istgadeffs

54 ext enfls thereon, the standoffs being engageable against the U-shaped member
to clamp the same against a surface.

aperture
t hf ough

5 10. The receptacle of Claim 7 wherein the crossbar has a slot
therein, wherein the contact has a second generally U-shaped member
comprising a base portion with a pair of legs extending therefrom, the
legs of the U-shaped member extending through the slot in the
crossbar,

10
11. The receptacle of claim 10 wherein the second U-shaped
member has a stiffener between the base portion and each leg. the
housing having standoffs thereon, the standoffs being engageable
s against the stiffeners to clamp the U-shaped member against a surface.
' 12. The receptacle of claim 10 wherein the first and second U-
shaped members are connected by a web.

\
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forwargly fromthe body 46. The fi 454 correspond in number to the

e
nunbery of channel s 34 pfh T ﬁ@iound structure 22. In the assenbl ed
condit}on the fin- gers !‘ t he ;€2? | s 34 so that the forward
ends of the fingers 54 ar I 't-hl rward edge 29 of t

ground] structure 22. An array of electrical contacts el enents 58 of any :
sui tab} e configuratiqgn are enbedded in the insulating material of the :
fingerp 54. ngy Nt fct el enents 58 are 53

* | Fig. 12 ,og;
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arra geWQ&%’Hllq?at t he planar bl ade of each contact el- enment 58 is exposed
orf t pe surface of the finger 54 in which it is disposed. The contact
el engnt 58 extends rearwardly fromthe fingers 54 through the material of
the partition 50. The contac?%fl i@®nt 58 ends in an over- |ying

S

rel agi onship with the apertu 2 in the body 46 just forwardly t he
S Seem T mthRe—kigures [ he top suraces
_c : I

ont act el}-

as Been Re,‘laced
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enmeny s WO 8MEhl6dhe sane are received in the channels 34. The plug

térmnator 10 may be nodified as shown in Figure 6 to carry groups of
cont acts 58 as opposed to the individual contact elenents carried by the
fing¢rs 54 shown in Figures 1 to 3. In the nodification shown in Figure 6

the fingers 54 exhibit a greater lateral di nen-4sf Orea&ur_ed_l_n—a—pl—&ﬁe’—
paraklel to the dividing pl af 31 tha® t he di mensi on of the fingers 54 o

Figuje 3. Each SheetHasBeenRei ced
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-10- o P WRSY L1160, | y enlarged fingers carries a group of con- tact
el erents 54. Each group of contact elenents may contain any predeterm ned

nunber|{ (two or nore) of the contacts. It should be appreciated—that—each

group Df con.t acts need not cont ain t he sajriéunber of cont act LS ot Has Boen Replaced
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as contai dé{@q%"alﬁ&roup di sposed on an adj acent en- |ar
shoul d afjso be realized that any prede- term ned nunber o& enl arged f| ngers
54 may bg provid- ed, although in Figure 6 only two of su Re
gers 54 pre illustrated. The ground strts 2 contains
channel s 34 correspondi ng to the nunber ar ged finger
termnatpr 10 includes a protective casing gen- erally indicated by
reference character 64. The casing
o
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64 i s|"deWOoRd1bV69conpl enentary shell nenbers 66A, 66B. Each shell nenber
66A, p6B has a forward cutout 68 having a tongue 68T therein. The
confipuration.of the cutout 68 corresponds to the configuration of the body
porti bn 46 of the contact support nenber in é?@l nity of the partition
50. The rear wall of each of ;{he shell nenbe ~ 66B has cooperafing
grooved openi.ngs 70 t herei nEHye opeprrgs—£L0_are shaped to generalf{N
conf-etmto the exterior configyragron of and are sized 1O

" This Sheet Has Been Repldced -
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cl os Iy.é&Q@B{ntlﬁge transm ssion cable 12 in either round or flat form

Adj agent to the rear wall of the shells 66A. 66B is a pa of 'ﬁyfu nts 72
with fecesses 74. The recesses 74 are configured to acceWugl t he

40 onjthe ground struct T elatiqnship. In the pre-
ferrefl case the shells e8P~ are each fabri catf a  conlducthiis\Sheet Has Been Replace
bod that the sheli4

b T i e al” =

pl astifc natgg’;a.l-\jn\vti ch -




LAl rddrr -
case &9(?%1111\% surface 76 is forned by a suitable conductor |ayer
di'sp )sed on the inner surface of each of the shel | s 66A, GGBW
Fi gufe 3 for econony -11- of illustration). The sidewal |l s yqf shda€ias Bedn/Re 1aced
66A, |668 each carry notches 78 sized to acceﬁ | ocki ng tabs 80 “l“ml lH
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er\?’@?%/l%(fd t he casing 64 together.

In the assenbl ed conditi on shown in

i gures 1 through 3 and in Figure 6 the czzg mentary shells 66A and 66B
ose on each other and are | ocked togeE%

the tabs~80 and the press

D assenbled the- t onggl

DO N O Tl e

68 Fwecar the cutout 63 Zia ]

acent the fr
1 W\ conduct br ca

t engagenent of the posts 40 jn_the recesses 74 in the abutmﬁﬂﬂea}EsBaﬁimrmﬂi

RN




PL 1/ LUD0 I VeULse
regi s er‘E@ﬁ%Hﬁ@gs 70 in the rear of the shells 66A, 66B and into the

vol u defined in the rear of the casing 64. The external jacket 14 of the
cablejl2 is stripped a pre- determ ned di stance from it §higBKbeitHhs B ®eslackdie
i ndi vijd- .ual jacketed conductors 16 therein. An insulati nt
contaqt 82 severs the exterior jacket‘t@%oz@e cabl e lzoglEJ |y
I nterqonnects with the fer- rule 20 of "the cable 12. The 1} I

di spl §cenent con- tact 82 is captured in the grooved openings 70 adjacent
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the repr aperture of the shel

to thereby electrlcally|4¢—44¥{ﬁﬁﬁﬁﬂn—TTEr"
conduc

I ve surface 76 on the interior of the casing 64 to a
electrycal potential. Prior to the c

[ e

‘8?/ f the casing ﬁeeﬂ qued
i nt erepgage- nment of the shells 66A, B, e indivi dual co “lk“m“
the caple 12 are themsel ves stripped of thelr j ack- ets 16J
conduc

ive wires 16Wthereof laid in one of the trenches 48 extending in
t he bojfly portion 46 of the contact support structure 44. The end of each of
t he
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16Wto the

W res. WW\Q&??’&}E@ he end of one of the contact ele- nments 58. The wres

by wel di nqg,

ct the wires

i nt er conne

12720

uitably attached, as

ntacts to

enent co

ts 58 may be s

s- plac
contactp 58 and remain within the contenpl ati on of the prigssheét HadBeeiRd
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-EZ vnfsgun&697 and 8 illustrate an alternate enbodi

ment of the cable !
rmnator form 10 generally simlar to the enbodi nent Wnin Figures 1

3 and in Figure 6

In the alternate enbodi ment shown .

contact support nenber 44 is p

. \ ; shéePlidds BSen Replawd 8
#g%lng)mnth a main bo'%lﬂ

med of an insulating material, Which a plurality ¥“ﬁ“ﬂ _

end. The fingers 54 each include a recess 55 having a | '

Fig. 14

igure 8)
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@PﬁgaG?herein. Each finger 54 is, therefore, a substan-_tially holl ow
menber in which a spring electrbg contact elenent 58 is received. The
tail portion of the contac\l$8/i e%rovided wi th a sl This Si3& HabBéen R ds to
the tail por- tion of the contact 58 a configuration ar to
that of an insul ation displacenent contact. The head of the
contact 58 is captured by the lip 55L while the tail end o e act 58:
projects rear- wardly fromthg Tgin body portion 46 of the nenber 44. :
O
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Thé genrerally linear portion 58L of the contact 58 be- tween the curved

el gctrical engaging region 58C and the sl ottg 58S is captured at each
| aferal horizontal edge of the contact 58 i /g ve 59 fornmed in each of
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formed -and shown in connection with Figures 2 and 3. The fin 54 of the ‘
nmerrber 44 are each received in one %Qhe channel s 34 defined by the walT
32 of the ground structure 22. ]’65/ er 44 is positioned on%&eang

. debire
22 by the engagenent of the nmain portion 46gof the nefrber 44 MMﬂwlﬂyﬁT’i}ced |

ehds of the walls 34 of the structure, as _iaillustr ted in th
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WOBMILL6P i s held in the position shown in drawing Fig- ure 8 by an

dicture 22. Of course, any suitable expedient may be use%fs@hd&ﬁ&dstshmﬁaced
nmery II
n

ber 44 on one (or both) surfdcgysPE the structure 22. mr‘mml

@l tures 52 (perhaps best seen in Figure 2) provided in the
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are el‘i-m_nat“é(as%lalgﬁ%ch as the wel ded attachment of the conduct or PGI{ES89/62082

to.the tail portion of the contact 58 may be effected, for—exanpte—bya——

facial wel ding process disclosed and clainmed in United St at,@s at ent
appl i catijon Serial No. 07/092.199 (El-428)1g sSsrgned to thes ﬁmﬁe eplaced
the presegnt invention. To this end the wires” 16Wof the cond | I

bent, as:at 168 (Fig- ure 8), to cause the axis of the porti

16Winmedi ately rearwardly to the facial end of the wire 16W
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bers V%)As gg968 are held together in the sane manner as t IRCT/LSS9/0208% f or
t he arrangement of the connector shown in Figures 2 and 3. That is, the

posts 40 on the ground structure 22 are press-fit into recesses 74 in the

abutnments 72 in the shells 66A, 66B. The si devvalgéyf we shel | s 66A, 66B
are notched, as at 78, to accept | ock- ing tabs A% s the case in the

enbodi nent of the inventjon 2 and 3 the casi ng 64 shown I n
Figures 7 and 8 may be f a con- s Sheet Has Been R laced
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ductive material. However,
can be fabricated of a nonconductive

and exterior surfaces thereof.

TITLE

as is also earlier

- -14- rmat
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Receptacle for a Terminator
for Multiple Electrical Conductors

Cross-Reference to Related Applications
This application is a continuation-in-part of application

Serial Number 07/285,533, filed December 16, 1988 (El-4271-C).
which is itself a continuation-in-part and includes subject matter
divided from application Serial Number 07/193.,611, filed May 13,
1988, now United States Patent 4.824,383, (EL-4271-B). which is
itself a continuation-in-part of application Serial Number 091,002,
filed September 2, 1987 (EL-4271-A), now abandoned, which is itself .
a continuation-in-part of application Serial Number 932.921, filed-
November 18, 1986 (EL-4271), now abandoned. |

Background of the Invention

The present invention relates to a receptacle for a
terminator having first and second arrays of electrical contacts
therein, each connectable to one of a multiplicity of electrical
conductors, and in particular, to a receptacle having a central plate
therein arranged to isolate each array of electrical contacts.

Description of the Prior Art

. As the performance of electronic devices has increased
exponentially it has become recognized in the art that the
transmission of electrical signals. whether within a given electronic
apparatus or between coupled apparatuses, must be approached from a
system viewpoint. Such a viewpoint mandates that not only must each
individual component in the signal transmission be optimized for high
speed operation but also the interfaces between components in the
transmission system must be able to perform interactively without
degrading the performance of an adjacent component.
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ures for econony of illustration. The enbodi nent of the plug termnator 10
shown in Figures 7 and 8 nay be nodified to carry a group
el enents 58. In the nodification shown in Figure 9 the hol }
exhibit a greater lateral dinmen- sion neasured in a plane jpdrallel to the
"dividing plane 31 than the dinension of the fingers 54 of [Filgu2el APRAITH qf
‘the laterally enlarged fingers 54 carries @ group of contgctl_elenents 54.
Each group of contact el enents

One of the first components in the signal transmission
system to receive attention is the transmission cable itself. The
realization has been made that the cable handling the high speed
signals is the electrical equivalent of a transmission line in that it
extends an electrically great distance with respect to the wavelength
of the transmitted signals. This is true even though in most instances
the cable extends only a physically short distance between
components of a given apparatus or between cooperating apparatus.

The design of electrical cable has advanced to a point
wherein the cable can be precisely engineered to exhibit
predetermined electrical properties. Exemplary of such cable
structure is that disclosed and claimed in copending application Serial
Number 07/067,767, filed July 8, 1987, now United States Patent
4,800,236 (EL-4258-A), and that disclosed and claimed in copending
application Serial Number 07/258.769, filed October 17, 1988,
both’assigned to the assignee of the present invention. The cable
disclosed in the last-mentioned applications includes a corrugated
ground structure which defines separate enclosed regions. or
envelopes, which extend throughout the entire length of the cable.
Each of the envelopes receives one or more ordinary jacketed
conductors. When the ground.structure is connected to a
predetermined electrical potential the conductor in each envelope is-
isolated totally from those conductors disposed in adjacent envelopes.
As a result such a cable exhibits electrical propert:es closely similar to
those attainable from coaxial cable despite the fact that only ordinary
Jacketed conductors are utilized.

The system viewpoint has expanded to include’
considerations of electrical performance in the transition region
intermediate the end of the cable and the cable terminator. The
connector structure disclosed and claimed in United States Patent
4,731,031, assigned to the assighee of the present invention, utilizes a
ground plane spaced predetermined distances from the ends of the
conductors in the cable, the contacts in the connector and the

_—
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. Budr TN
may contain any predetermnined nunber (two or nore) of the cpntacts—f+
shoul d be realized that, simlar to the nodification of the|e dj nent
Figure 2, any prede- term ned nunmber of enlarged fingers 54 may bt
ed, although in Figure 9 only two of such enlarged holl ow fj ngers._h4
Illustrated. The ground structure 22 cong tains a nunber of channel S

=Y

correspondi ng to the nunber of enlarged fingers 54. Mreovers—t+t—shotHe—-be-
appreci ated that each group of contacts need not con-

interconnection therebetween for the purpose of minimizing electrical
discontinuities in the system.

Density of the terminator, that is, the number of signals
that can pass through a given terminator, is also an important
consideration. In conventional systems attempts have been made to
extend the shielding and control the impedance of the system beyond
the transmission line by simply dedicating alternating contacts in the
linear array of contacts in the terminator as ground contacts. The
contact is not physically altered. but is merely designated as a ground
contact and connected to a predetermined ground potential. The net
result of these factors is that the density of the terminator is limited.

-0-0-0-

In United States Patent 4,824,383, from which the instant
application derives continuity, the system concept is extended to the
individual terminator of the transmission system and/or to the
corresponding receptacle therefor in a way that increases the density
of the terminator. That patent discloses a terminator 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. In addition, the isolating structure in the terminator is
arranged in such a fashion that the contacts are not themselves
included as part of the isolating structure whereby the signal density of
‘the terminator is increased. This patent also discloses a
corresponding receptacle structure for the plug terminator, and which
includes a structure in the receptacle which isolates the contacts
therein to minimize cross-talk and signal degradation.

More particularly, United States patent 4,824,383 relates,
in one aspect, to a terminator for a multiple conductor electrical
transmission system in which a ground structure is provided which
electrically isolates individual or groups of adjacent electrical contact
elements disposed in the terminator. The terminator may be

o
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e
tain the sanme nunber of contacts as-contained in a group d ¢ MENErSHEET

adj acent enlarged finger. In all other respects the enbodijngnt of the

inven- tion shown in Figures 7-8, and in Figure 9 is identf dal 2t OAPRaY97
di scl osed in connection with Figures 2, 3, and Fig- ure 14. |Accordingly the
remai ni ng reference characters used in Figures 8 and 8 and in Figure 9 '

correspond to those used in Figures 2, 3,%and 6 to identifly.correspond- ing

is noted that throughout this application no

implemented in a form that terminates a multiconductor cable or in a
form that provides a terminator for a multiple tracing substrate. The
terminator is thus adapted to interconnect in substrate-to-substrate,
cable-to-cable, or cable-to-substrate form.

In either form the terminator includes a metallic ground
structure having a baseplate with at least one but preferably a plurality
of walls that extend upwardly from a surface of the baseplate. In the
preferred case a series of walls also extends from the opposite surface
of the baseplate. The walls cooperate to define a plurality of channels
that extend in side-by-side relationship across the surface of the
baseplate. An insulated support structure having a body portion with
an array of extending fingers is mounted on the baseplate with the
fingers extending into the channels on the baseplate. An individual
electrical contact element or, if desired, a group of a predetermined
number of contact elements, is mounted 6n each of the fingers. In one
arrangement the fingers may each be provided with a recess in which
an individual electrical contact or a group of electrical contacts is
disposed. The walls on the baseplate extend above the baseplate for a
greater distance than do the electrical contacts. As a result, with the
ground structure connected to a predetermined potential, each of the
individual contacts or each group of contacts is electrically isolated
from the adjacent contact or group of contacts, as the case may be,
thus preventing or minimizing cross talk therebetween.

As noted the terminator can be implemented in a form
suitable for the edge terminator of.a substrate such as a circuit board.
or as a plug terminator for a multiple conductor cable. In the former
instance the ground structure is provided with a suitable mounting
arrangement whereby the ground structure may be mounted in
edgewise relationship to the substrate. In the latter instance a suitable
housing is provided to define the plug portion. In one instance the
portion of the ground structure having the walls thereon and the
extending fingers of the insulated support structure project forwardly
from the housing. In another instance the housing is coextensive with
the forward face of the insulated support structure and the ground
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significance should be attached to differences in the n

channel s 34, fingers 54, etc., used in depicting the va REF}$@§E{IENT[‘
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and nodifications of the various forns of the invention
in Figure 8 the term nator 10 shown in
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structure. The insulating support structuré may be provided with
trenches therein which receive the individual conductors of the cable.
Alternatively the wires of the conductors may be facially welded to the

contacts.

In another aspect United States Patent 4,824,383 relates
to a receptacle housing for a terminator. In one embodiment the
receptacle housing has an array of lands separated in one instance by
alternate grooves or, in another instance, by alternate slots. The lands
carry electrical contact elements thereon. In the arrangement in
which the grooves are used a separate array of contact elements is
provided in the grooves. In the arrangement with the slotted housing.
the exterior of the housing is provided with a ground plate that
communicates with at least one of the slots. In each instance the
housing is connectable to the plug such that the signal carrying
contach disposed within the channels on the ground structure are
electrically interengaged with the contact elements on the lands. The

. walls of the ground structure are disposed in electrical contact with
either j:he contacts provided in the grooves or the plate overlying the
slots. When conjoined the plug and housing providés electrical
shielding for the contact elements in the terminator (in either the
cable plug form or the edge card form). thus preventing or minimizing
cross talk and degradation and maintaining electrical signal integrity.

Sqmmarv of the Invention

. The present invention relates to a receptacle in which the
contacts thereof are arranged in first and second generally linear
arrays. The receptacle includes a frame having a central plate. The
Plate runs generally parallel to the arrays of contacts and, when
connected to a predetermined potential, serves isolates the first
contact array from the second contact array. ‘The plate is arranged
such that when a terminator having the ground structure therein is
Teéceived within the receptacle the ground structure lies within a

predetermined close distance of the plate.
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Figures 7-8 and in Figure 9 is received within a recep- taghkt
to the invention and being in the formof a nating header.
generally simlar to that shown in United States Patent 4,
‘ke), assigned to the assignee of the present invention. Th
‘includes an insulating housing 82 having an array of pihs
‘therefrom Each pin 83 is respectively r@cei ved within ong
55 in the fingers 54. Each pin 83 is in electrical engagenemt

The frame also includes a crossbar that extends in parallel
to the central plate. The crossbar has a contact therein which is
engageable with the ground structure on a terminator. When the
terminator is received by the receptacle the contact on the crossbar is
electrically engageable with the ground structure of the terminator. In

~one embodiment the contacts on the frame are forwardly extending
spring members which are press fit into the crossbar. In an alternate
embodiment the contacts are generally U-shaped members which are
insertable through bores and/or slots formed in the crossbar of the
frame.

Brief Description of the Drawingds
The invention will be more fully understood from the

following detail description thereof, taken in connection with the
accompanying drawings which form a part of this application and in
- which:

Figure 1 is a perspective view of an assembled terminator
implemented as a plug terminator for a multiconductor cable;

Figure 2 is an exploded perspective view of the plug
terminator shown in Figure 1;

Figure 3 is a side elevational view taken along section lines
3-3 of the plug terminator of Figures 1 and 2;

Figure 4 is a front perspective view of a terminator
implemented in the form of an edge card terminator:

Figure 5 is a back view of the edge card terminator of
Figure 4; .

Figure 6 is an exploded perspective view of a plug
terminator for a multiconductor cable generally similar to Figure 2, in
which plural electrical contacts are provided on each of the -fingers;

Figure 7 is an exploded perspective view of a plug
terminator similar to that shown in Figure 2 in which each of the
fingers has a recess formed therein;

Thls Sheet Has Been
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with the electrical engaging region 58C of the contact 5 Reusi-Ag—872
al so contains spring contacts 84 which engage the netalli ﬂﬂ&i&%ﬁ%kﬁﬁ‘
(or the layer 76 disposed thereon in the event the shell s| 66A~66B ar e
- formed of insulating material) thereby to establish a groun egr PR 199

" interconnection with the shells 66A 66B7 As may be seen py|r H}‘gﬁcg -{o
- Figures 4 and 5, a termnator 10 may be used in the envir
card term nator for substrates such as a printed -

Figure 8 is a side elevational view in verti
along section lines 7-7 in Figure 10 to include the central axis of a
finger of the insulated support structure of the plug terminator and
also to illustrate a receptacle adapted to receive the terminator of the
type shown in Figures 7 and 9;

Figure 9 is an exploded perspective view of a plug
terminator of the finger having the recess therein similar to that
shown in Figure 7 in which a group of electrical contact elements are
provided on each of the fingers:

Figure 10 is a perspective view of a receptacle adapted to
accept a terminator whether the terminator is implemented in either
the cable plug form or the edge card form as shown in Figures 2, 4,
and 6;

Figure 11 is a side view entirely in section of the
receptacle of Figure 10;

Figure 13 is a perspective view similar to Figure 10
showing an alternate embodiment of a receptacle adapted to receive
the terminator whether the terminator is implemented in either the
cable plug form or the edge card form as shown in Figures 2, 4; and 6;

Figure 14 is a side elevational view, entirely in section,
illustrating a fully assembled receptacle in accordance with the
present 1nvent10n with a terminator mateable with the receptacle
being fllustrated in phantom outline;

Figure 15 is an exploded, side elevational section view of
the receptacle shown in Figure 14;

Figure 16 is an exploded, plan view of the receptacle
shown in Figure 14; and _

Figure 17, 18, and 19 are, respectively, enlarged
perspective views of a contact block, housing and frame used in a

receptacle in accordance with the present invention shown in Figure
14; '
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circuit board 86 having nultiple conductive tracings§88
I nstance shown in Figures 4 and 5 a ground structure§22

described in connec- tion with Figures 1-3 is di sposed totﬁ above and bel pw
the board 86. To facilitate this nmounting arrangenent. tHe grgqn,gp@qggyc rés
2

22 are supported at their ends by a bracéet 90. Each of |t
recei ves a contact support nenber 44' geRerally simlar |t
in connection with Figures 1 through 3 with the excep-

' mﬂkn 1\“:1 QFE‘T

He Structures
CF‘H_Ta‘t""dT‘S_'CU“ d

Figure 20 is a view generally similar to Figure 14 having a
receptacle in accordance with an alternate embodiment of the present
invention, it being noted that a terminator mateable with the
receptacle being ommitted from this Figure for economy of

illustration;

Figure 21 is a perspective view of a receptacle shown in

Figure 20 mounted to a board; and

Figure 22 is a side elevational view of an alternate

arrangement of the central plate of the receptacle of
invention.

the present

DETAILED DESCRIPTION OF THE INVENTION

‘Throughout the following detailed description similar
reference numerals refer to similar elements in all figures of the

drawings.
With reference to Figures 1 to 3 shown is

a terminator

generally indicated by reference character 10 in accordance with
United States Patent 4,824,383 implemented in the form of a plug

terminator for a multiple conductor cable 12. Shown
8 is .an alternate embodiment of a plug terminator 10

in Figures 7 and
for a multiple

conductor cable in which the fingers have a hollow recess therein.
Figure 6 and Figure 9 respectively illustrate modifications to the
embodiments shown in Figures 1-3 and Figures 7-8. Although the
cable 12 is shown in the Figures as being a round transmission cable it
lies ‘within the contemplation of the present invention that the plug
terminator as disclosed herein may be used with equal efficacy in
conjunction with a flat cable (either ribbon cable or discrete wire

cable).

The cable 12 includes an outer jacket 14 (Figure 3) of an
1nsulatmg material surroundmg a plurality of individual jacketed

conductors 16. Each condugtor 16 itself includes an

insulating jacket

18J surrounding a wire conductor 16W. A conducting sheath 18
disposed under the outer Jacket 14 of the cable 12 serves as a portion

A
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tion that the body portion 46' thereof is truncated. As 5-eea—+—n—£¢—ﬁ-u+e—%——
the contact elements 58 emanating fromthe support nenmbefREM:ACEME Trﬁlﬂfﬂ‘c
“joined to the conductive tracings 88 on the surfaces of th '

shoul d be appreciated that the termi nator nmay be used to} serwi \ one
of- the surfaces of the board 86. It 9 \Q‘FEPR%%

of the grounding and shielding structure for the cable 12. The sheath
18 is terminated by a metallic ferrule 20, such that as

\
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- 16 - should be understood-that the edge card formof thejtgr- mnator
shown in Figures 4 and 5 nay be nodified to conformto thaf showhapp fBopurle
6 in which each of the fingers of the contact support nenber{-44' is

. provided with plural contact elenents. Alternatively, the jterm nator—of
| Figures 4 and 5 may be inpl enented usi ndot he finger having_the_holl ow

- recess thergyycAssbd daPutiachd Ns €A OHECPA LY & LOMAEL S§kBignea
5 to the assignee of the present invention, as is
appreciated by those skilled in the art.

As is best seen in Figures 2 and 3 the heart
of the plug terminator 10 is}a metallic ground
structure 22. The ground structure 22 includes a
baseplate 24 having a main planar surface 26 with an

integral portion 28 projecting forwardly therefron.
The projecting portion 28 terminates in a generally
Planar forward edge surface 29. Although the ground
structure 22 is shown as being provided with an upper
and a lower working surface 30A and 30B respectively
thereon, it should be understood that a ground
structure 22 having only one working surface 30 may
be usead. ’

More specifically. the terminator
can be implemented with a ground structure that
includes only the structure on thé upper working
surface 30A of the ground structure 22 (that is, the
structure above the dividing plane 31 extending
through the baseplate portion.24 of the ground
structure 22). 1In such an instance the opposite
surface of the ground structure 22 would preferab}y
be planar. Moreover, the remaining elements of the
~terminator as hereafter described would be
appropriately modified to accept a ground structure
22 of this form.

A plurality of walls 32 extends from the
forwarad Projecting portion of the respective upper
and lower working surfaces 30A, 30B, respectively, of
the baseplate 24. The walls 32 are arranged in
side-by-side relationship to define a plurality of
channels 34 across the surféces of the projecting
Portion 28 of the baseplate 24. As seen in Pigure 9

- -4t least one wall, defining at least two such

S —
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ment in-the recess) or in Figure 9 (plural contact ele- ngntjs in each
O course the ground structure 22 is appropriatelly {mogliffd
conformin each case. In practice the ground structure 22juged in con
tion with any of the above discussed Figures 1 through 9

potential (e_.g., chassis or |logic _ground).
"portions 28 of the baseplate 2z

recess).

a predeterm ned el ectri cal
the walls 32 near the forward projecti-

REFLAUEMENT SHEET

FRIgq

s “conmectabte-—+0

Si nce

extend abovehansedEgRAY df ry8ed sonvaaremdaenctbi¢ymstances.

In the preferred embodiment the axes of the adjacent
channels 34 are parallel to each other, although it
is understood that such a relationship is not
mandated. It should also be understocd that although
each working surface 30A, 30B of the baseplate 24 is
shown as having the same number of channels 34, such
a sitvation is also not necessarily required. It
should also be appreciated that the walls 32 at the
lateral extremities of the ground structure 22 may be
omitted if desired (e.g., Figures 7. 9).

The planar portion 26 of the baseplate 24
behind the projecting portion 28 has flangeé 38 which
flare farther rearwardly and slightly outwardly from

‘the baseplate 24. The flanges 38 carry posts 40. 1In

some instances it may be desired that the posts 40 be
electrically conductive and in electrical contact
with the conductive material of the baseplate 14. It
should be appreciated that a ground structure of more
than two working surfaces may be defined by disposing
additional baseplates 24 (whether each baseplate
implemented with one or two working surfaces) in any
convenient stacked relation.

In the Figures the ground structure 22 is

-Shown as being fabricated as an integral metallic

member, although it should be understood that any
suitable construction for the ground structure 22 may
be used. FPor example. the ground structure 22 can be
formed from plastic with its entire upper and lower
working surfaces 30A, 30B (including the walls 32 on
the projecting portions 28) lined with a suitable
conductive material. Alternately, the baseplate 24
may be formed or stamped from a sheet of conductive
material with slots provided near the forward end
thereof. The end walls 32 may be formed from similar

- This Sheet Has Been Reﬂlaced
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U-shaped receptacl es are formed in which the signal carry-n
are di sposed. The grounq.hl§g};egtq;ayﬁgen% I;CQABJS electrically jﬁm
i sol ates each signal car 8 or group of cenfacts 58 from|
cocnece pacent o'l “cAJHIEREH - ciovr” == e oo eene.
noted in the cases where a group of contacts are provideq HrgeT
(as in Figure 6 and in Figure 9) the effget of the ground structure is to
pro- slotted stampings. The baseplate 24 and the walls 32
are joined via the slots to define the ground
structure 22 as shown in the Figures.
The plug terminator 10 further comprises a
contact éupport member 44 having a main body portion
46 with an array of trenches 48 formed therein. The
contact support member 44 is formed of an insulating
material. A partition 50 having an indentation 50G
is provided near the forward end of the body portion'
46 of the contact support member 44. An array of
apertures 52 (visible on the lower member 44 in
Figure 2) is provided through the body 46 of the
support member 44 in the region behind the partition
50, with one of the apertures 52 beihg aligned with
the mouth of each of the grooves 48 for a purpose to
be described. An array of fingers 54 extends
forwardly from the ‘body 46. The fingers 54
correspond in number to the number of channels 34
provided on the ground structure 22. In the
assembled condition the fingers 54 extend into the
channels 34 so that the forward ends of the fingers
54 are coterminal with the forward edge 29 of the
ground structure 22.
An array of electrical contacts elements 58
- ©of any suitable configuration are embedded in the
.insulating material of the fingers 54. The contact
_elements 58 are arranged such that the planar blade
of each contact element 58 is exposed on the surface
of the finger 54 in which it is disposed. The
ctontact element 58 extends rearwardly from the
fingers 54 through the material of the partition 50.
The contact element 58 ends in an overlying
Telationship with the apertures 52 in the body 46
just forwardly of the mouths of the trenches 48

therein. As gseen in the Figures the top surfaces of




: | : . LRE %f*ﬁ
vide a ground plane to the contact group resulting in ji*mhed i%éié%ﬂ#ﬂgl
and | owered cross-tal k. This woul d be anal ogous to a "n1prostr|p I n

printed circuit technology. Wth reference to Figures 1C

t 2roABR 1997 sH

.are perspective, sectional, and el evational views of & riecep- tacle

assenbly 100 not belonging to the invention and being jadapted To accept

plug term nator 10 ‘as de- scribed heretofore in connec

yres

own

a -

1-6. A re- ceptacle useful for a terninatgs havi ng hol | ow fi ngers

the walls 32 of the ground structﬁre 22 extend above
the contact elements 58 when the same are received in
the channels 34.

The plug teérminator 10 may be modified as
shown in Figure 6 to carry groups of contacts 58 as
opposed to the individual contact elements carried by
the fingers 54 shown in Figures 1 to 3. 1In the
modification shown in Figure 6 the fingers 54 exhibit
a greater lateral dimension measured in a plane
parallel to the dividing plane 31 than the dimension
of the fingers 54 of Figure 3. Each of the laterally
enlarged fingers carries a group of contact elements
54. Each group of contact elements may contain anf
preaetefmined number (two or more) of the contacts.
It should be appreciated that each droup of contacts
need not contain the same number of contacts as
contained in a group dispoéed on an adjacent enlarged
finger. It should also be realized that any
predetermined. number of enlarged fingers 54 may be
provided, although in Figure 6 only two of such
enlarged fingers 54 are illustrated. The ground
structure 22 contains a number of channels 34
corresponding to the number of enlarged fingers S54.

’ The terminator 10 includes a protective
casing generally indicated by reference character
64. The casing 64 is defined by complementary shell
members 66A, 66B. Each shell member 66A, 66B has a
forward cutout 68 having a tongue 68T therein. The
configuration of the cutout 68 corresponds to the
configuration of the body portion 46 of the contact
Bupport member in the vicinity of the partition 50.
The rear wall of each of the shell members 66A, 66B
has cooperating grooved openinds 70 therein. The

openings 70 are shaped to generally conform to the
il —
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-17- (Figures 7-9) has been described earlier in connect R '

Al so the receptacle according to the in- vention and sthﬁ?LﬁCENgﬁﬂggﬁﬁ

19 may be used with the tern1nator havi ng holl ow fingerd 4s will be di s{

cussed. _ . 2 1 APR 1997
14

exterior configuration of and are sized to closely
accept the transmission cable 12 in either round or
flat form.

Adjacent to the rear wall of the shells 66A,
66B is a pair of abutments 72 with recesses 74. The
recesses 74 are configured to accept snugly the posts
40 on the ground structure 22 in a press fit
relationship. 1In the preferred case the shells 663,
66B are each fabricated of a conductive material. 1t
should be understood that the shells may be
fabricated from a plastic material in which case a
conductive surface 76 is formed by a suitable
conductor layer disposed on the inner surface of each
of the shells 66A, 66B (as shown in Figure 3 for
economy of illustration). The sidewalls of the
shells 66A, 66B each carry notches 78 sized to accept
locking tabs 80 which serve to hold the casing 64
‘together.

In the assembled condition shown in Figures
1 through 3 and in Figure 6 the complementary shells
66A and 66B close on each other and are locked
together by the tabs 80 and the-press fit engagement
of the posts 40 in the recesses 74 in the abutments
72. VWhen so assembled the tongue 68T near the cutout
68 adjacent the front of the casing 64 engages in the

.groove 50G. The multiple conductor cable 12 extends
through the registered opénings 70 in the rear of the
shells 66A, 66B and into the volume defined in the
rear of the casing 64. The external jacket 14 of the
cable 12 is stripped a predetermined distance from
its end to expose the individual jacketed conductors
16 therein. An insulation displacement contact 82
Bevers the exterior jacket 14 of the cable 12 and
electrically interconnects with the ferrule 20 of the
cable 12. The insulation displacement contact 82 1is

I
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The receptacle 100 includes a main body portion 102 fab &F Lé
suitable insulating material such as nolded plastic. Th )ody 102 has
mai n openi ng that receives the termnator 10 therew thi n.{ TheiAPRsS190D |
generally simlar to that described in United States Paj-{ent 4,601, 527
assigned to the assignee of the present invention. Howeyer, The upper and
| oner edges of the recep- tacle body 1023are provided wiith an_ alternating
array of captured in the grooved openings 70 adjacent the rear '

aperture of the shell to thereby electrically
interconnect the conductive surface 76 on-the
interior of the casing 64 to a predetermined
electrical potential.

Prior to- the closing of the casing by the
interengagement of the shells 66A, 66B, the
individual conductors 16 of the cable 12 are
themselves stripped of their jackets 16J and the
conductive wires 16W thereof laid in one of the
trenches 48 extending in the body portion 46 of the
contact support structure 44. The end of each of the
wires 16W overlays the end of one of the contact
elements 58.  The wires 16W and the contacts 58 may
be suitably attached, as B? welding, solder or
insulation displacement contacts to interconnect the
wires 16W to the contacts 58 and remain within the
contemplation of the present invention.

Figures 7 and 8 illustrate an alternate
embodiment of the cable plug terminator form 10

" generally similar to the embodiment
shown in Figures 1 to 3 and in Pigure
6. In the alternate embodiment - - .
shown in Figures'7 and 8 the contact support member
44 is provided with a main bedy portion 46, formed of
~an insulating maférial. from which a plurality of
fingers 54 extend. The fingers 54 each include a
.recess 55 having a 1lip 55L (Pigure 8) provided
therein. Each finger 54 is, therefore, a
. Substantially hollow member in which a spring
electrical contact element 58 is received. The tail
Portion of the contact 58 is provided with a slot 58S
that imparts to the tail portion of the contact 58 a
configuration generally similar to that of an
insvlation displacement contact. The head or forward

D
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| ands 106A, 106B and grooves 108A, 108B, respective-
the lands 1 06A, 106B and the troughs of the grooves
provided with suitable electrical contacts 110A, 110B

respec- tively. The contacts are retained in the rece §<ﬁ89R !
standard manner. As may be seen in Figure 12, the cbntpcts“l and 11.:

supported in the body 102 of the receptacle 100 such thal
respect to a predeternined 16

.end of the contact 58 1s captured by tﬁe lip SSL
while the tail end of the contact 58 projects
rearwardly from the main body portion 46 of the
member 44. The generally linear portion 58L of the
contact 58 between the curved electrical engaging
region 58C and the slotted tall 58S is captured at
each lateral horizontal edge of the contact 58 in a
groove 59 formed in each of the sidewalls of the main
portion of the support'memhe: 44. 1n Figure 8 a
portion of the contact 58 is cut away to clearly
illustrate the groove 59. |

The member 44 is mounted to the ground
structure 22 in a manner qeneraily similar to the
arrangement formed and shown in connection with

Figures 2 and 3. The fingers 54 of the member 44 are
each received in one of the channels 34 defined by
the walls 32 of the ground structure 22. The member
44 is positioned on the structure 22 by the
engagement of the main portion 46 of the member 44
with the inner ends of the -walls 34 of the structure,
as is illustrated in the Figure 8. The member 44 is
held in the position shown in drawing Figure 8 by an
abutment 26A formed on the planar portion 26 of the
baseplate 24 of the structure 22. Of course, any
suitable expedient may be used to position a member
44 on one (or both) surface(s) of the structure 22.
‘The welding apertures 52 (perhaps best seen in Figure
2) provided in the planar portion 26 of the structure
22 are eliminated inasauch as the welded attachment
of the conductor wires 16W to the tail portion of the
contact 58 may be effected, for example, by a facial
welding process disclosed and claimed in United
States Patent application Serial No. 07/092,199
(E1-4281), assigned to the assignee of the present
invention. To this end the wires 16W of the
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datum the contacts 110 disposed on the lands 106 ex- teREFQI TMENSS
fromthe datumdifferent than the dis- tance that the cont

fromthe datum Wth reference to the upper array of |angds 1%Qﬁ and gs
108A, the reference datumis selected as the plane 116 cbnta ABRﬂﬂ per
surface of the housing 102. As so defined it may be apprleci.ated that th
contacts 110A on the lands 1 06A extend for a distance 118 fromthe datum
116 that is greater than the distance 1204 hat the con-

‘conductors 16 are bent, as at 16B (Figure 8), to
cause the axis of the portion of the wire 16W
immediately rearwardly to the facial end of the wire
16W to extend linearly through the tail end portion
of the contact 58.
The protective casing 64 of the terminator
10 is also slightly modified from that shown in
Figures 2 and 3 and Figure 6 in that the shell
pottions 66A, 66B extend forwardly and turn
downwardly and upwardly, respectively, to define the
tongue portion 68T such that the forward edge of the
casing is coextensive with the forward face 44F of
the contact support member 44. The shell members 66A
and 66B are held together in the same manner as that
described for the arrangement of the connector shown
in Figures 2 and 3. That is, the posts 40 on the
ground structure 22 are press-fit into recesses 74 in
the abutments .72 in the shells 66A. 66B. The
sidewalls of the shells 66A, 66B are notched, as af
78, to accept locking tabs B0. As is the case in the
embodiment of the invention shown in Figures 2 and 3
.the casing 64 shown in Figures 7 and 8 may be
fabricated.entirely of a conductive material.
However, as is also earlier noted, the shells 66A,
- 66B can be fabricated of a nonconductive material,
-€.9., plastic, in which event conductive layers 76
éhould be provided on both the interior and exterior
surfaces thereof. The layers 76 are illustrated in
the Figures for economy of illustration. .
The embodiment of the plug terminator o
shown in Figures 7 and 8 may be.qodified to carry a
group of contact elements 58. In the modification
shown in Pigure 9 the hollow fingers 54 exhibit a
Ureater lateral dimension measured in a plane
Parallel to the dividing plane 31 than the dimension

\
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tacts 11 2A-in the grooves 108A extend fromthe datum iﬁﬂlﬁ&&%ﬂﬂ?ﬁSHEET

situation is extant with respect to the con- tacts 1 1 and 11 28
- respectively provided in the | ands -18- 106B and the roQ:F§ PRAGH or
© 1 owner In the latter instance the reference datunji ected to
t he

18

t
be

of the fingers 54 of Figure 7. Each of the laterally
?nlarqed fingers 54 carries a group of contact
elements 54. Each group of contact elements may
contain any predetermined number (two or more) of the
contacts. It should be realized that, similar to the
modification of the embodiment of Figure 2, any
predetecrmined number of enlarged fingers 54 may be
provided, although in Figure 9 only two of such
enlarged hollow fingers 54 are il}ustrated; The
ground structure 22 contains a number of channels 34
corresponding to the number of enlarged fingers 54.
Moreover, it should be appreciated that each group of
contacts need not contain the same number of contacts
as contained in a group disposed on an adjacent
enlarged ffnger.

in all other respects the embodiment of the
invention shown in Figures 7-8, and in Figure 9 is
identical to that disclosed in connection with
Figures 2, 3, and Figure 12. Accordingly the
remaining reference characters used in Figures 8 and
8 and in Figure 9 correspond to those used in Figures
2. 3, and 6 to idéntify corresponding parts. It is
noted that throughout this application no
significance should be attached to differences in the
number of walls 32, channels 34, fingers 54, etc.,
used in depicting the various embodiments and

modifications of the various forms of the invention.

As is seen in Figure 8 the terminator 10
shown in Figures 7-8 and in Figure 9 is recelved
within a receptdcle in the form of a mating header-
Bl. The header is generally similar to that shown in
United States Patent 4,601,527 (Lemke), assigned to
the assignee of the present invention. The header 81
includes an insulating housing 82 having an array of
Pins 83 extending therefrom. Each pin 83 is
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pl ane 122 containing the | ower surface of the housing 10
defi ned between the contacts 110A is indicated by the ch
di stance defined by the contacts 112B is indicated by t
In the context of the dual array receptacle as shown in

through 12, an equally useful datum may be defined by a jbijsecti ng planejl

| (Figure 12) ex- tending parallel to the arrays of contadts and m dway

19

.respectively received within one of the recesses 55

in the fingers 54.

Each pin 83 is in electrical

engagement with the electrical engaging region 58C of

the contact 58.

contacts 84 which engage the metallic shells 66A,

The housing 82 also contains spring

668

(or the layer 76 disposed thereon in the event the
shells 66A, 66B are formed of insulating mate;ial)
thereby to establish a grounded interconnection with

the shells 66A, 66B.

As may be seen by reference to Figures 4 and-

5, a terminator 10 .
may be used in the environment of

an edge

card terminator for substrates such as a printed

circuit board 86 having multiple conductive

tracings

88 thereon. 1In the instance shown in Figures 4 and 5
a2 ground structure 22 similar to that described in
connection with Figures 1-3 is disposed both above

and below the board 86. To facilitate this

mounting

arrangement the ground structures 22 are supported at
their ends by a bracket 90. Each of the structures
22 receives a contact support member 44' generally
similar to that discussed in connection with Figures
1 through 3 with the exception that the body portion
46 thereof is truncated. As seen in Figure 5, the
contact elements 58 emanating from the support member
46' are directed joined to the conductive tracings 88

.on the surfaces of the board 86. It should
appreciated that the terminator may be used

be
To

service only one of the surfaces of the board 86. It
should be understood that the edge card form of the
terminator shown in Figures 4 and 5 may be modified
to conform to that shown in Figure 6 in which each of
the fingers of the contact support member 44°' is

provided with plural contact elements.

Alternatively, the terminator of Figures 4 and 5 may

This Sheet Has Been RT

A

Ilaced




t her ebet ween

. In this event the contacts 110A, 110B on _TeﬁumMT£E£§§EEP 6B
respectively are spaced a dis- tance 1 34 fromthe datJn _
contacts 11 2A, 1128 in the grooves 108A, 108B, respect vebg g ‘é@ cegd
ifromthe datum 130 by the distance 136. As a result ofjth 1 Bge

‘structural relationship of the contacts in the lands wth respect tg thc§e
in the grooves a termnator 10 may be rec@Oved in the fecep- tacle 100 duch

that the upperyguifaseneNedd'®ud'BhyStBe finger having the Rollow

recess therein, as is depicted in Figure 7 (single
contact element in the recess) or in Figure 9 (plural
contact elements in each recess). Of course the
ground structure 22 is appropriately modified to

conform in each case.
In practice the ground structure 22 used in

connection with any of the above discussed Figures 1
through 9 is connectable to a predetermined
electrical potrential (e.g., chassis or logic

ground). Since the walls 32 near the forward
projecting portions 28 of the baseplate 24 extend
above the signal carrying contacts 58 generally
U-shaped receptacles are formed in which the signal
carrying contacts 58 are disposed. The grounad
structure 22 thus electrically shields and isolates
each signal carrying contact SB or group of contacts
58 from each adjacent signal carrying contact or
group, as the case may be, whether these contacts are
sidewise and/or vertically adjacent. It is noted in
the cases where a groﬁp of contacts are provided on
each finger (as in Pigure 6 and in Figure 9) the
effect of the ground structure is to provide a ground
Plane to the contact group resulting in impedance
control and lowered cross-talk. This would be
analogous to a "microstrip™ in printed circuit

~technology.

With reference to Figures 10 through 12
shown are perspective, sectional, and elevational
vievs of a receptacle assembly 100 adapted to accept
a plug terminator 10 as described heretofore in
connection with Figures 1-6. A receptacle useful for
a terminator having hollow fingers (Figures 7-9) has
been described earlier in connection with Figure 8.

—_—
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“‘i
on the ground structure 22 are brought into eIectr|ca.REPhﬁgﬁhﬂywrﬁﬂmhi

engagenent with the contacts in the grooves 108, whil he cont act s~ 583

supported in the contact sup- port 44 are brought int quprmeny i

conductive engage- nent with the contacts 110 on the lapds 106. The | bca-

tion of the signal and the ground connections on essef- trallTy two IeveLs

of the receptacle 100 permts the density g the conngctor_to be increased.
Yy

Since the ground con- nection is provided, the walls-of the structure 22,
Also the r..eptacle shown inm Figures 14 t¢ 19 may be

"used with the terminator having hollow fingers as

will be discussed.
The receptacle 100 includes a main body

portion 102 fabricated of a suitable insulating
material such as molded plastic. The body 102 has a
main opening that receives the terminator 10
therewithin. The housing is generally simlilar to
that described in United States Patent 4,601,527,
assigned to the assignee of the present invention.
However,
the upper and lower edges of thé receptacle
body 102 are provided with an alternating array of
lands 106A, 106B and grooves 108A, 1l08B, .
respectively. The surfaces of the lands 106A. 106B
and the troughs of the grooves 108A, 108B are .
provided with suitable electrical contacts 110A, 110B
and 112A, 112B respectively. The contacts are
retained in the receptacle 100 in the standard manner.
As may be seen in Figure 12,
the contacts 110 and 112
are supported in the body 102 of the receptacle 100
such that, as measured with respect to a
Predetermined datum, the contacts 110 disposed on the
lands 106 extend for a distance from the datum
different than the distance that the contacts 112
- eéXtend from the datum. With reference to the upper
array of lands 106A and grooves 1l08A, the reference
datum is selected as the plane 116 containing the
upper surface of the housing 102. As so defined it
Ray be appreciated that the contacts 110A on the
lands 106A extend for a distance 118 from the datum
116 that is greater than the distance 120 that the
contacts 112A in the grooves 108A extend from the
datum 116. A similar situation is extant with

“ﬁﬁ’iiﬂ‘ T
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di mensi on of the signal carrying contact blades. This sit(at

i ncrease in signal den- sity while naintaining transm ssign Igaﬁ . :
‘characteristics. Mreover the staggering of the signal ang ARR1997- :
connection points on two |levels permts further com ¢t

E

22 J
respect to the contacts 110B and 112B respectively )
provided in the lands 106B and the grooves 108B on
the lower array. In the latter instance the
reference datum is selected to be the plane 122
containing the lower surface of the housing 102 and
the distances defined between the contacts 110A {s
indicated by the character 124 and the distance
defined by the contacts 112B is indicated by the
character 126. -

' ~ In the context of the dual array receptacle
as shown in the Figures 10 through 12, an equally
useful datum may be defined by a bisecting plane 130
(Figure 12) extending parallel to the arrays of
contacts and midway therebetween. In this event the

" contacts 1l10A, 110B on the lands 106A, 106B
respectively are spaced a distance 134 from the datum
130 while the contacts 112A, 112B in the grooves
108A. 108B, respectively are spaced from the datum
130 by the distance 136. .

As a result of the staggered structural
relationship of the contacts in the lands with
respect to those in the grooves a terminator 10 may
be received in the receptacle 100 such that the upper
surfaces of the walls 32 on the ground structure 22
are brought into.electrically conductive engagement

- wWith the contacts in the grooves 108, while the
.contacts 58 supported in the contact support 44 are’

" brought into electrically conductive engagement with
the contacts 110 on the lands 106. The location of
the signal and thelground connections on essentially
Lwo levels of the receptacle 100 permits the density
of the connector to be increased. Since the ground
connection is provided by the walls of the structure
22, the width dimension of the walls could be

' Physically less than the width dimension of the

wi dt h di mension of the walls could be physically |ess tharREFEA@ENEﬂﬂ‘SHEETl
Lif

r
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-19- pression of the structure leading to yet greater densit
since isolation is provided by the ground structure 22 and

i ndi vi dual ones of the contacts, all of the blades can be uge
signals, thus further enhancing the density of the connectoy.
of the receptacle shown in Figures 10 thrqQugh 12 is nodifie
shown in Figure 13. In this enbodi nent th@é%uﬂs 106 are se

signal carrying contact blades. This situation
permits an increase in signal density while
maintaining transmission line characteristics.
Moreover the staggering of the signal and ground
interconnection points on two levels permits further
compression of the structure leading to yet greater
density.

Finally, since isolation 1s provided by the
ground structure 22 and not by individual ones of the
contacts, all of the blades can be used to carry
signals, thus further enhancing the density of the
connector.

The structure of the receptacle shown in
Figures 10 through 12 is modified slightly as shown
in Figure 13. 1In this embodiment the lands 106 are
separated by slots 140. 1Instead of contacts 112 of
the spring type, contact plates 142 are provided that
overlie a portion of the slots 140. The ground
structure 22 is slightly modified in that the walls
32 are extended to a height sufficient to permit the
upper surfaces of the walls 32 to contact against the
contact plates 142. It should be understood that in
this embodiment (as well as the embodiment shown in
Figures 10 through 12) the plates 142 (and the ground
contacts 112) are preferably connected in common. It
should be understood that although in Figures 10
thiough 13 preloaded cantilevered beam contacts-are
illustrated the receptacle 100 (or 100‘')

. can be
implemented using any switable alternate form of
contact.

-0-0-0-~-
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140.

I nstead of contacts 112 of the spring type, contaq

provi ded that overlie a portion of the slots 140. The ¢r¢u re
is slightly nodified in that the walls 32 are extended t? Q?ﬂzﬁﬁﬁﬁk

sufficient to permt the upper surfaces of the walls 3p

the contact ptates 142. It should be undeggtood that ip

wel |l as the enbodinEnt.ﬁﬁg“n i% Qé¥mfﬁ$§o}0 Ehﬁ%HQQ ed EnRpapeS 42~
S 1f£) are prefe ﬁ

(and the ground con- tac

prares—t#2—=

thi s embodi ment

rabl'y connected 1n comon. It
corresponding receptacle of the type shown in Figures

10 to 13 there still exists the potential that the

individual signal carrying contacts within the body
of the receptacle itself may interfere electrically
with each other. Accordingly Figures 14 through 19

" illustrate an embodiment of a receptacle useful with

any terminator as hereinbefore disclosed which
minimizes the potential of cross-talk between
contacts within the receptacle.

Figure 14 shows a side elevational view,
entirely in section, of a receptacle 200 in
accordance with the present invention in the fully
assembled state and ready to accept a plug terminator
10 shown in phantom lines. Figures 15 and 16 are
respectively exploeded side elevation and plan views
of the receptacle 200 shown assembled in Figure 14.
In the discussion that follows it is assumed that the
terminator is of the type shown in Figure 16
(generally similar to that shown in Figure 6) having
two fingers S54A, 54B. Each finger 54A, 54B is
provided with a plurality of contact elements S8. As
may be seen from Figure 16, the ground structure 22
of the terminator is provided with three walls 32A,
32B and 32C whereby two channels 34A, 34B are
defined. The ;eading edge surface of the ground
structure 22 is again indicated in the Figures 14 and

.16 by reference character 29. It should be
" understood that the receptacle may be modified to

accept a terminator of the type in which a single
contact element 58 is disposed on each finger. Of
tourse any of the other terminator structures shown
in this application may be used, if desired, with
appropriate modification of the receptacle in
accordance with the teachings herein.

\\
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shoul d be understood that although in Figures 10 th Rg ﬂé@h@ﬂgﬁﬁﬁgl .
& g0') can

cantil evered beam contacts are illustrated the rece
be i npl e-

t er m nat or
the invention and being of the type shown in Figureg 110 to 13 thereis

mented using any suitable alternate form df lcontact. Wenit he

is introduced into a corre- spondi ng recdptlacpet ARR 1% orgiJng to
ill

exi sts the potential that the individual 2& gnal carrjying contacts wt rgi n

the body of the receptacle itself may in-

above a bisecting plane 243 containing the axis 204A and the other of
the arrays (e.g., the array 242) lying below the bisecting plane 243 of
the connector. If the embodiment of the receptacle of Figures 14 to
19 or the embodiment shown in Figure 20 is to be used in connection
with a terminator as shown in Figures 7 and 9, the springs 238 may be
replaced by corresponding pins.

_ In the preferred instance the block 204 is formed by the
Jjointure of a first and a second bar element 244 and 2486, respectively.
Each of the bars 244, 246 is a molded member fabricated from a
plastic material. The bars 244, 246 are held to each other along a
jointure line 248 when the bars 244, 246 are received within the
housing 204, as will be discussed. The latch spaces 230 and the
spacers 236 may be defined by registered cut outs formed in each of
the bars 244, 246 if this mode of fabrication of the contact block is
used. 1t should be appreciated. however, that the block 204 may be
Integrally fabricated and it is shown in Figures 14 and 15 as being.
formed as an integral member for convenience of illustration.

As noted earlier, the contact block 204 is received within
a housing 208. Figure 18 illustrates a perspective view of a typical
arrangement for a housing. The housing 208 shown in Figure 18 is
formed from two conjoined housing sections 208-1, 208-2 connected
in end to end relationship by webs 250. The structure shown in |
Figure 18 may be conveniently formed by molding as an integral place.
A hgusing section (e.g., the section 208-1) may be used singly or may
form to any convenient length by molding or by connecting individual
. housing sections using any convenient mode of connection.

Each housing section 208 is a molded plastic member
ha"ing an upper end and a lower sidewall 252, 254 joined by end walls
256. 258, The forward portion of each of the sidewalls 252, 254 is
Provided with an array of fingers 266, 268. The fingers in each array
266, 268 are themselves joined at their forward ends by a retaining lip
.2?0 (best seen in Figures 14 and 15). The sidewalls 252, 254 are
Joined together by ribs 272 which are spaced axially along the
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terfere electrically wth each other. Accordingly Fi guf\fﬁbi‘af%ﬁm& g |
illustrate an enbodi ment of a receptacle according tojtHe invention. Th
receptacle is useful with any termnator as hereinbef drg dRskcARRd#7Ahifc
mni- mzes the potential of cross-talk between contagtq within the
receptacle. Figure 14 shows a side el evatj'é)nal view, dgntirely 1n sectri oy,
of a receptacle 200 in accordance with the present invention in the fullfy
assenbl ed state and ready

sidewalls. The ribs 272 serve to join the sidewall 252 to the sidewall
254 and thereby to stabilize the structure of the housing 208.

The inside surface of each of the end walls 260, 262 is
provided with latches 278. In the assembled condition the block 204
is introduced into the housing 208 such that the slots 228 in the
contact block 204 (Figure 17) each accept one of the ribs 272 of the
housing 208. When so arranged, each of the pillars 229 (Figure 17) of
the contact block 204 is paired with and abuts a corresponding one of
the ribs 272 of the housing. The contact springs 240, 242 in the
upper and lower spring arrays, respectively, project into the spaces
between adjacent fingers in the upper array 266 and in the lower array
268. The curved forward ends 238F of the contact springs are '
retained by the lip 270. as is best seen in Figures 14 and 15. The
block 204 is held in position in the housing 208 by the
interengagement of the latch 278 on the end walls 256, 258 with the
spaces 230, 232 in the end walls 224, 226. Standoffs 280 are
provided at any convenient location on the housing 208.

A gap 282 (Figure 16) is provided between the fingers in
the upper array 266 and in the lower finger array 268. As will be
appreciated from Figure 16, the gap 282 is located on the housing 208
in a position that coincides with the position at which the wall 32B on
the terminator 10 will lie when the terminator is introduced into the
Teceptacle.. In addition, at each end of the housing 208 there is
provided a step 284, which is sized and located to accept the walls
324, 32C on the terminator. It should be understood that the fingers
in the arrays 266, 268 may be appropriately interrupted by gaps
analegous to the gap 282 to correspond to the locations of the walls
32 on the ground structure of the terminator being used with the
receptacle.

The remaining component of the receptacle 200 is the
frame 212, illustrated in Figure 19. The frame 212 is a generally
rectangular member formed from metal or metalized plastic. The
frame 212 has upper and lower crossbars 290, 292 which are

~ Interconnected at corresponding ends thereof by uprights 294, 296

o
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termnator 10 shown in phantomlines. Figures 15 and {6 aéF rgﬁpﬁgaLVely
expl oded side ele- vation and plan views of the recepfagl &6 S as
senbled in Figure 14. In the discussion that follows |tlis

27

and at' the midpoint thereof by an upright 297. Mounting wings 298
extend from the uprights 294, 298 to facilitate the mounting of the
frame to the board B or the like. Forwardly projecting ground spring
contacts 300 extend from the crossbars 290, 292 at predetermined
spaced locations thereon, generally in the vicinity of the uprights 294,
296 and 297. In the embodiment shown in Figures 14 to 19, the
spring contacts 300 are press fit into blind openings 301 in the
crossbars 290, 292. The location of the ground contacts 300 '
corresponds to the locations of the gap 282 and the steps 284 on the
housing 208. 1f desired the openings 301 could take the form of
-through bores dimensioned to closely accept the contacts 300.

' In the embodiment of the receptacle 200" shown in
Figures 20 and 21, the frame 212' is modified to eliminate the
necessity of press fitting the springs 300 into the blind openings 301.
In the modified frame 212' the ground contacts 300' take the form of
generally U-shaped spring members-350 having a base 352 portion
and forwardly extending legs 354A. 354B. If desired, two or more U-
shaped springs 350 may be spaced axially and connected by axially
extending webs 356 (shown in section in Figure 20). The corners

between the legs 354A, 354B and the base 352 are provided with
stiffeners 358A, 358B.

The frame 212’ is also modiﬁec_l to accept the modified
springs 300'. To this end the frame 212' is provided with either a

through bore 362 formed in the upright 297" substantially midway
between the uprights 294, 296' (as seen in Figure 21) or with slots
364, 366 respectively formed in the uprights 294', 296'. As may be
seen in Figure 21. in the case of the slot 364 in the upright 294, a _
corresponding slot 370 is provided in an endpiece 376 to form a bore
to receive the spring member 350. In the case of the slot 366 in the
upright 296', the registration with the slot 364 in the upright 294" on
the frame 212' of an adjacent receptacle 200" closes the slot 366
thereby to define a bore.

When mounted to a board B each the spring member 350
is clamped thereagainst by standoffs 280 (Figure 20} which form part
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assuned that the termnator is of the type shown in Fig: ?Teﬂx@féMpI}@n%HEET
simlar to that shown in Figure 6) hav- ing two fingers|{54A 54B. Each
finger 54A, 54B is pro- vided with a plurality of contag¢t jelZ2fAPRS193. RAs
may be seen from Figure 16, the ground structure 22 of f{h¢ ter- minator|i
~provided with three walls 32A, 32B and 32@ whereby two ¢hanners 34A 3
are defined. The |lead- ing edge surface of the ground sfructure 22 is aga

vl

-in- dicated in the Figures 14 and 16 by reference character
of the contact block 204. The standoffs 280 act against the stiffeners
358A, 358B, to clamp the springs 350 against the board B when the
receptacle 200" is secured to the board B, as by screws 384.

The crossbars 290", 292' are modified from that shown in
Figure 14 in that in Figure 20 they extend further forwardly to overlie
a greater portion of the contact block 204. The crossbars 290", 292
have gaps. as at 386 (Figure 21). which accept the legs 3544, 354B of
the spring 350 that extends through the central upright 297'. The
lateral ends of the crossbars 290', 292' do not extend to the lateral
ends of the uprights 294’, 296', as the case may be, whereby the legs
3544, 354B of the springs passing through these uprights may be
accommodated, as seen in Figure 21, at 388, 390, respectively. It
should be noted that the full extent of the trailing portion 240T, 242T
of the contacts 240, 242 respectively, are not shown in Figure 20. but
may be arranged in any fashion to permit any form of surface or
through mounting of the receptacle 200" to the board B. As will be
developed, the trailing portions 240T, 242T are those portions of the
contacts 240, 242, respectively, that are isolated by the plate 302."
Since the remaining discussion is to understood as

applying to both the embodiment of the receptacle 200 having the
frame 212 or to the embodiment of the receptacle 200’ having the
frame 212', the recitation of corresponding structural elements in the
latter is omitted. A central plate 302 having a planar top and a planar
bottom surface 302T and 302B, respectively. and a leading edge
surface 302L thereon, extends between the uprights 294, 296 and

297 and across the frame 212 or 212'. The plate 302 is disposed

- generally parallel to the crossbars 290. 292. The central plate 302 is
Provided with an array of slots 304 which define a plurality of tongues
308. The lateral dimension of the slots 304 is sized such that as the
frame 212 or 212" is inserted into the housing 208 the slots 304
accept the ribs 272 formed in the housing 208 (Figure 18) and the
Pillars 229 in the contact block 204 (Figure 17). The slots 304 may be

€nlarged, if necessary. as shown at 304E. to accommodate the spacing”

Detween the webs 250 in the housing 208, if the same are provided.

This Sheet Has Been R

T ﬂll



29. It should be understood that the receptacle may bé¢ gpﬂa@@%ﬁ%&
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termnator of the type in which a single contact el engmh
each finger. O course any of the other term nator stfug¢tures shown i
application nay be used, if desired, with appropriatefnmdiZ ARR 1997 of
- receptacle in accordance with the teachings herein. Ohejof the arrays

array 240) is lying above a bisecting phape 243 contajning the axrs

and t he

(BN D]
Gy}

® >0

=]
—

When the frame 212 or 212', as the case may be, is
inserted over the housing 208 the crossbars 290, 292 lie exteriorly to
the surfaces 252, 254, respectively, of the housing 208. In addition,
the tongues 306 on the frame 212 project through the housing 208
and into the spaces 236 formed in the block 204. As seen in Figure
14 the tips 306T of the tongues 306 extend through the block 204.
When the receptacle is arranged with respect to the board B as shown
in Figure 14 the board may be provided with a ground tracing T such
that the tips 306T may abut the tracing T or lie within a
predetermined close distance thereof. Also in the assembled
condition, the tongues 306 of the frame surround each rib 272 and the
abutted pillar 229 paired therewith.

As may be appreciated from the foregoing and as is best
illustrated in Figure 14, when the components of the receptacle are
assembled the central metallic plate 302 of the frame 212 extends
through the receptacle to isolate electrically the trailing portions
240T, 242T (Figure 14) of the contact springs in the spring arrays
240, 242. The full extent of the trailing portions of the contact

. Springs 240T, 242T is best illustrated in Figure 14. That is to say,

when the central plate 302 is positioned in the receptacle and is
connected to a suitable predetermined electrical potential the plate
302 forms a structure that serves to isolate the trailing portions 240T,
242T of the spring contacts in the contact arrays 240, 242 they
extend through the block 204 to the board B.

' Moreover, when the terminator is introduced into the
assembled receptacle the leading edge surface 29 of the ground
Structure 22 is brought into a predetermined close adjacency or into

. abutted relationship with the leading edge 302L of the central plate

302. ' At the same time the ground contacts 300 on the frame 212 (or

the legs 354A. 354B of the spring member 350 in the case of the

frame 212 electrically engage the walls 32 on the ground structure.
When the edge 29 on the ground structure 22 is brought

_Within a predetermined close distance of (on the order of 0.005.inch

Ypically) or abutment with the edge 302L of the central plate 302 it
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other of the arrays (e.g., the array 242) is lying beld (}Emﬁ‘i

pl ane 243 of the connector. If the enbod- inent of the|r g‘la\,. € USmET
Figures 14 to 19 or the em bodi ment shown in Figure 2Qq ifs éggp l{ d in
connection with a term nator as shown in Figures 7 and|9,] t p? &P& 23
may be replaced by corresponding pins. n%hhe preferredq i Io Kk
204 is fornmed by the jointure of a first d a second Rhar el enent 244 an
246, respectively. Each of the bars 244, 246 is a nol ded

should be apparent that the ground structure 22 is, in effect. extended
by the action of the central plate 302 through the receptacle. The
cooperating interaction of the ground structure 22 in the terminator
and the central plate 302 in the receptacle serves to electrically
isolate and control the impedance of the grouped contacts on the
terminator and on the receptacle.

This structure inherently forms a low impediance
transmission line between the forward edge surface 29 of the ground
structure 22 and the leading edge surface 302L of the central plate
302 which functions as a "choke joint" to provide continuity of
propagating ground current between the structure 22 and the plate
302. The choke joint includes the confronting frontal surfaces 294F,
296F and 297F (Figure 19) on the respective uprights 294, 296 and
297 (and the corresponding surfaces on uprights 294', 296', 297') and
the frontal surfaces 32F (Figure 14) on the walls 32 of the ground
structure 22. The engagement of the ground contact 300 or 300" of
the frame 212 or 212', respectively, with the top surface 32T of the
walls 32 of the ground structure 22 terminates the low impedance
transmission line choke joint. The inductance of the termination may
be altered from that shown in Figure 19 by physically locating the
contacts 300" (or 350) as close as possible to the frontal surfaces of the -
uprights which form part of the choke joint and by configuring the

- contacts 300 (or 350) such that they contact the top surfaces 32T of
the walls 32 as close as possible to the choke joint.

' As may be seen in Figure 22 the impedance of the choke
_]omt may be lowered by increasing the confronting surface areas of the
forward surface 29 of ground structure 22 and the leading edge
surface 302L of the plate 302. This may be accomplished by
chamfering these surfaces at corresponding angles X and Y. Although
any angle could be used. magnitudes of X and Y should preferably be on
the order of forty-five degrees (45°) since too small an angle may be
more difficult to manufacture. | __

R ———
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member fabricated froma plastic material. The bars 244, |RERLACEMENTSHEET
each other along a jointure |ine 248 -21 - when the bar§ 247 246 ar €

received within the housing 204, as will be discussed. Thell s 3
~and the spacers 236 may be defined by registered cut out$ ajﬂ&pﬁpﬁ@? |

31

By chamfering surfaces the impedance of the choke joint is

made less dependent upon the clearance distance C defined between

the plate 30L and the ground structure 29.
Those skilled in the art may readily appreciate that in view

of the foregoing a receptacle has been provided that provides efficient
continuati;n of the ground structure of the terminator through the
receptacle. The reader skilled in the art may also readily appreciate

modifications to the structure of the receptacle as hereinabove set
forth. It should be understood. however, that such modifications are

to be construed as lying within the scope of the present invention as

set forth in the appended claims.
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formed in each of the bars 244, 246 if this node of f lﬁb%ﬁfﬁ@ﬁf(ﬂqﬂﬁ’fe

contact block is used. It should be appre- ciated, ho Thratr—the—hl ock
204 may be%ﬂt’e_gr,a_l,l_ij_a.bu—eat—ed and it is shown in Fi gure 5 as
being forned as an integral nenber for conveni ence of jilfl 2‘%"2%71

noted earlie mlmm l“ E ¢k 204 is rggeived wthijn la-housi-pg—208
Figure 18 i I Il““ 3\ Ctlve view of a typical |arrangement fora
housi ng. The h0u§|n

-mm—«m&'—ﬁ

WHAT IS CLAIMED:

1. A receptacle for a terminator comprising:

a housing;

a contact block received within the housing, the contact
block having a first and a second array of contact elements thereon;
and |

_ a frame having a central plate extending through the
housing and the block, the central plate lying on a predetermined
bisecting plane within the receptacle between the first and the second
array of contact elements, the central plate being connectable to a
predetermined electrical potential thereby to isolate the first and the
second array of contact elements from each other.

2. A receptacle for a terminator of the type having a
metallic ground structure with a wall extending upstanding therefrom,
the ground structure having a leading edge thereon, the receptacle
comprising:

a housing;

a contact block received within the housing, the contact
block having a ﬁrst and a second array of contact elements thereon;
and

a frame having a central plate extending through the
housing and the block, the plate having a leading edge thereon. the
central plate lying along a predetermined bisecting plane within the
receptacle intermediate the first and the second arrays of contact
elements, the receptacle being arranged to receive the terminator
such that the leading edge of the ground structure and the leading
edge on the central plate lie within a predetermined close distance of
each other, the central plate being connectable to a predetermined

~ electrical potential thereby to isolate the first and the second array of

contact elements from each other. ’f_’/___/

i



208 shown in Figure 18 is fornmed fromtwo conjoi ne
208-2 connected in end to end relationship by webs

in Figure 18 nm i I} f or red by nol dinglad an inte- gral
A housi ng sectié“ﬂﬂﬂ“‘“’“ﬂ"ﬂ“ion 208-1) may be jusedosi gRRVODF 1
~to any convenient* | éngtth By ol ting or by fconnecti ng 'j ndi vi dual
~sections using any conveni ent node of connecti-on.

' is a nolded plastic nem .
3. The receptacle of claim 2 wherein the frame further
cdmprises a crossbar extending in parallel to the central plate, the
crossbar having a contact thereon, the contact on the crossbar being
engageable with the wall on the ground structure when the terminator
is received by the receptacle.

4. The receptacle of claim 2 wherein the forward edge of
the ground structure is chamfered at a predetermined angle and
wherein the leading edge surface of the central plate is chamfered at a
corresponding angle. so that the forward edge surface of the ground
structure and the leading edge surface of the central plate lie parallel
to each other.

5. The receptacle of claim 3 wherein the forward edge of the
ground structure is chamfered at a predetermined angle and wherein
the leéding edge surface of the central plate is chamfered at a
corresponding angle, so that the forward edge surface of the ground
structure and the leading edge surface of the central plate lie parallel

to each other.

6. The receptacle of claim 3 wherein the crossbar has a blind
opening therein. and wherein the contact is press fit within the blind
opening in the crossbar. '

7. The receptacle of claim 3 wherein the crossbar has a bore
extending therethrough, and wherein the contact is a generally U-
" shaped member comprising a base portion with a pair of legs
extending therefrom, the legs of the U-shéped member extending
through the bore in the crossbar.

8. The receptacle of claim 7 wherein U-shaped member has 2
stiffener disposed between the base and each leg. the housing having
standoffs thereon, the standoffs being engageable against the stiffeners
to clamp the U-shaped member against a surface.

N SR
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ber having an upper end and a laower sidewall 252, 254

NTSHEET| s

256, 258. The forward portion of ; each of the sidewall§ vi ded
with an array The fingers in eacp hrray 266, 268 ar e
thensel ves j oi qmﬂ"{mmﬁmm fd ends by a retain- np IZ% ?RO“ 9%bes

in Figures 14 ard F5) ' The 8ide- :walls 252, 254 are jpi

seen
ribs
272 which are spaced axially along t he sBdewaIIs The|ribs 272 serve t
join the sidewall 252 to the sidewall 254 and thereby - -

9. The receptaéle of claim 7 wherein the housing has standoffs
thereon, the standoffs being engageable against the U-shaped member
to clamp the same against a surface.

10. The receptacle of Claim 7 wherein the crossbar has a slot .
therein, wherein the contact has a second generally U-shaped member
comprising a base portion with a pair of legs extending therefrom, the

legs of the U-shaped member extending through the slot in the
crossbar.

11. The receptacle of claim 10 wherein the second U-shaped
member has a stiffener between the base portion and each leg. the
housing having standoffs thereon, the standoffs being engageable
against the stiffeners to clamp the U-shaped member against a surface.

12. The receptacle of claim 10 wherein the first and second U-
shaped members are connected by a web.

_
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to stabil W t he housi ng 208. The inside surface of each
of the endwalls 260, 262 is prowded with [atches 278. | Ffn ;

condi ti on

t RgisBh&eias it r oduced into the housing ishi .iﬁNT-SﬁEET
that the slot “\“ﬁ‘“ﬁ gﬁ ntact bl ock 204 (Figure 17)
\ 2 1APR 1997
-35- ]
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ABSTRACT OF THE DISCLOSURE

A receptacle (200) for terminator (10) for multiple conductors includes a housing
(208), a contact block (204) having a first (240) and second (242) array of contacts, and
a frame (212) with a central plate (302). When the central plate is connected to ground

potential the contract arrays are electrically isolated from each other.

FIGURE 15.



each accept one of the ribs 272 of the housing 208. When so arranged, each
of the pillars 229 (Figure 17) of the contact block Q&S [ Rl and
~abuts a cor- responding one of the ribs 272 of the h EangCh m‘gs CEA het

"~ springs 240, 242 in the upper and |ower spring ar-.ray$, respectively,
project into the spaces between ad- jacent fingers i hey qipPe 19971 a} P66
and in the |lower array 268. The curved forward ends 333F of the contfc
springs are retained by the lip 270, as -ls best seenlirr -

Fig. 1

Fig. 12 100

106A 108A
e [

118 -

124




Figures 14 and 15. The block 204 is held in position in the housing 208 by
t he i nterengagenent. of the latch 278 on the end walls 25 “”2',LM%Himt”c
. spaces 230, 232 in the end walls 224, 226. Standoffs 280 -F’Jﬁwﬁi’iﬂﬂﬂdEET
_any convenient |ocation on the housing 208. A gap 282 (F gure 16) 1S
. provided between the fin- gers in the upper array 266 an nzthgppaggf

- finger array 268. As will be appreciated from Figure 16,{ tihhe gap 2827 s

| ocated on the housing 208 in a position that coincidesl

—+




with the position at which the wall 328 on the termnator 10 will |ie when
the termnator is introduced into the re- ceptacle. |In adgrtiom—at—each——
end of the housing 208 there is provided a step 284, whi cjREPLACE BN § l'_‘.hﬂ
| ocated to accept the walls 32A, 32C on the termnator. It ghoul d be | !
understood that the fingers in the arrays 266, 268 may be apprﬁggﬁgw
interrupted by gaps anal ogous to the gap3282 to correspond ffo The l'docati ofs:
of the walls 32 on the ground structure of the term nator [bét
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with the receptacle.

-23 - The remai ni ng conponent of—t-he CECAR
Is the frame 212, illustrated in Figure 19. The frane 2 X&ﬁiﬁa
rectangul ar nmenber forned fromnetal or netalized plasti
has upper and | ower

Fig. 4




crossbars 290, 292 which are interconnected at corre- sp
by uprights 294. 296 and at the m dpoint thereof by an u

Mounting wi ngs 298 extend fromthe uprights 294, 296 to fla

mount- ing of the frane to the board B or the |like. For

ground spring contacts 300 extend fromthe crossbars 290,

- predeterm ned spaced | ocations thereon, generally in the
uprights 294, 296 and 297. In the enbodi nent -8hown in Fi
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the spring contacts 300 are press fit into blind openings
crossbars 290, 292. The location of the ground contacts 3
the locations of the gap 282 and the steps 284 on the hou
- desired the openings 301 could take the formof through b
- to closely accept the contacts 300. In the enbodi nent of

. 200" shown in Figures 20 and 21, the frane 62" is nodifi
' the necessity of press fitting thgqurings 300 into

REHLAOEMAST SHEET
DO ToTTESponas U
B i b
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{ hé—-ecept-acte—I
bd to elim- nate




st

the blind openings 301. In the nodified franme 212' the &Hﬂﬁd&ﬁﬁﬁﬂﬂﬁﬁﬂﬁﬁﬂ?'
take the formof generally U shaped spring nenbers 350 th 2
portion-and forwardly extending | egs 354A, 354B. |If desirgg, t I rd
U-shaped springs 350 may be spaced axially and connecte gQV@?ﬁQ;“

ext endi ng webs 356 (shown in section in Figure 20). The jcoO ‘tﬁe
| egs 354A, 354B and the base 352 are proy[ded wth stifflen- ers 358A. 358B.




-24 - The franme 212' is also nodified to accept the nod- ified springs

300". To this end the frane 212" is provided with either arthough bore 362

formed in the upright 297" substantially m dway between t ﬂﬁgﬁﬂﬂW?%J

=
]
h—i

296' (as seen in Figure 21) or wth slots 364, 366-reSpectiﬂéryi

.l 2 1APR 1997
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formed in the uprights 294'. 296'. As may be seen in Fi g-gpofre—2d—i-n—t+he~
case of the slot 364 in the upright 294', a correspondi ng] REPLAGEMENT SHEET
provided in an endpiece 376 to forma bore to receive thefspring nenoer

350. In the case of the slot 366 in the upright 296', the ragghﬁw%ﬂm E h

the slot 364 in the upright 294" on the frame 212' of an fdja
receptacle 200' closes the slot 366 ther#by to define a bpré
to a board B each the spring nem _

VAo nxount
vereoeTld rmuoaATTITU O




ber 350 is clanped thereagai nst by standoffs 280 (Fig- ure 20) which form
part of the contact bl ock 204. The standoffs 280 act against the stiffeners

358A, 358B, to clanp the springs 350 against the board B WHEL e res
ceptacl e 200" is secured to the board B, as by screws 384. %*é’xﬂé@ﬁb‘&% SHEET
290", 292' are nodified fromthat shown in Figure 14 in thg’t in Figure 20
3

] i i *
t;hey extgnd fur- ther forwardly to oveslDie a greater portidn iofzt«lh,gm@eid;g;act;
—]
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- bl ock 204. The crossbars-290', 292' have gaps, as at 386 (Figure 21), which
accept the |egs 354A, 354B of the spring 350 that extends t
central upright 297'. The lateral ends of the crossbars 29
extend to the lateral ends of the uprights 294", 296', as

: may be accom nodated, as seen in Figure 21, at 388. 390,
shoul d be noted that the full extent of EPﬁ trailing por-
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tion 240T, 242T of the contacts 240, 242 respectively, are not shown in

Figure 20, but may be arranged in any fashion to permt any formof surface
or through nount - - 25 - ing of the receptacle 200" to LACEMENT SBEET
will be de- veloped, the trailing portions 240T, 242T are {t hose—pot NE .
2 1APR 1997
o -12- _




PLACE 3 'Q

tions of .theicontacts 240, 242, respectively, that are E}F‘hd@hga I\g ;l;s S(;
pl atje 30‘2 Since the remai ning discussion is to undergt s |;h G P, page
both t he "enbodi ment of the receptacle 200 having the flr AT (gL 0 paged
enmbodi ment of the re- ceptacle 200" having the frane 21 1‘“? %@fﬁﬁm pPageg
age

-of cor- responding structural elenents ifl-the latter iis omﬁ
pl ate 302 having a planar top and a pl anar "bot- tom SL

face 302T and 30
DATE OF RECEIPT.. 1 ‘!.:.’.' ......

respectively, and a | eading CONNECTOR SYSTEM FOR
: MULTIPLE ELECTRICAI, CONDUCTORS

Description

The present invention relates to an electrical con-
necting system comprising a terminator and a recepta-
cle having electrical contacts therein so that the cantacts
of said terminator form electrical connections with the
contacts of said receptacle.

As the performance of electronic devices has in-
creased exponentially, it has become recognized in the
art that the transmission of electrical signals, whether
within a given electronic apparatus or between coupled
apparatuses, must be appréached from a system view-
point. Such a viewpoint mandates that not only each in-
dividual component in the signal transmission must be
optimized for high speed operation, but also the inter-

faces between components in the transmission system

must be able to perform interactively without degrading
the performance of an adjacent component.

One of the first components in the signal transmis-
sion system to receive attention is the transmission ca-
ble itself. The realization has been made that the cable -
handling the high speed signals is the electrical equiv-
alent of a transmission line in that it extends an electri-
cally great distance with respect to the wavelength of
the transmitted signals. This is true even though in most
instances the cable extends only a physically short dis-’
tance between components of a given apparatus or be-
tween cooperating apparatus.

" The design of electrical cable has advanced to a
. point wherein the cable can be precisely engineered to

exhibit predetermined electrical properties. Exemplary
of such cable structure is that disclosed and claimed in
copending application Serial Number 07/067,767. fileq



edge surface 302L thereon, extends between the up- ri BL&EE%ﬂ]@p 1297
and,acrbss the frame 212 or 212'. The plate 302 is di Set—geRetat-
parallel to the crossbars 290, 292. The central pl at 02 | 8 OV|dec With
an array of slots 304 which define a pg#rallty of tong esU dtgra
di nmension of the slots 304 is sized su that as the |f rlaoe ?12 or 2;2' S
inserted into the housing 208 the slots 304 accept tHe ribs 272 fornmedj{in

t he housing 208 (Figure 18) and the pillars 229 in the

July 8, 1987, now United States Patent 4.800,236 (EL-
4258-A), and that disclosed and claimed in copending
application Serial Number 07/258,7689, filed October 17,
1988, both assigned to the assignee of the present in-
vention. The cable disclosed in the last-mentioned ap-
plications includes a corrugated ground structure which
defines separate enclosed regions, or envelopes, which
extend throughout the entire length of the cable. Each
of the envelopes receives one or more ordinary jacketed
conductors. When the ground structure is connected to
a predetermined electrical potential the conductor in
- @ach envelope is isolated totally from those conductors
disposed in adjacent envelopes. Asa resuit such acable
exhibits electrical properties closely similar to those at-
‘tainable from coaxial cable despite the fact that only or-
dinary jacketed conductors are utilized.

The system viewpoint has expanded to include con-
siderations of electrical perfformance in the transition re-
gion intermediate the end of the cable and the cable ter-
minator. The connector structure disclosed and claimed
in United States Patent 4,731,031, assigned to the as-
signee of the present invention, utilizes a ground plane
spaced predetermined distances from the ends of the
conductors in the cable, the contacts in the connector
and the interconnection therebetween for the purpose

of minimizing slectrical discontinuities in the system.
Density of the terminator, that is, the numbsr of sig-
nals that can pass through a given terminator, is also an
important consideration. In conventional systems at-
tempts have been made to extend the shielding and
controi the impedance of the system beyond the trans-
mission line by simply dedicating alternating contacts in
the linear array of contacts in the terminator as ground



contact bl.ock 204 (Figure 17). The slots 304 may be en- larged, if -
necgssarly, as shown at 304E, to accommp- date the spa R 1 REEWY ﬁ?$§?ﬂ' bs
250 in the housing 208, if the same are provided. Wienbtthetkrahe: 2924 .
212', as the case may be, is inserted qQver the housing 308 the crossbar
290, 292 lie exteriorly to the surfacés 252, 254, respgedt i @dlJUL @97t h

housing 208. In addition, the tongues 306 on the framg 412 project thioggh

t he housing 208 and into the

contacts. The contact is not physically altered, but is
merely designated as a ground contact and connected
to a predetermined ground potential. The net result of
these factors is that the density of the terminator is lim-
ited.

US-A-4 710 133 describes an electrical connector
system wherein both connectors are provided with cen-
tral plates between two arrays of contacts. The leading
end of one plate is provided with flexible clamping fin-
gers which are provided in a recess of one connector.
In the connected state, the forklike arranged fingers are
in direct contact with the leading edge of the other plate.
Gaps are formed between adjacent clamping fingers.

[t is an object of the invention to provide a compact
connector system having improved electrical qualities.

This abject is achieved by the features of claim 1.

The frame may also include a crossbar that extends
in parallel to the central plate. The crossbar has a con-
tact therein which is engageable with the ground struc-
ture on a terminator. When the terminator is received by
the receptacle the contact on the crossbar is electrically
engageable with the ground structure of the terminator.
In one embodiment the contacts on the frame are for-
wardly extending spring members which are press fit in-
to the crossbar. In an altemate embodiment the contacts
are generally U-shaped members which are insertable
through bores and/or slots formed in the crossbar of the
frame.

The invention will be more fully understood from the
following detail description thereof, taken in connection
with the accompanying drawings which form a part of
this application and in which:



spaces 236 formed in the block 204. As seen in Figure g&iet 36 'fﬁ
: U

t he ;t ondues 306 extend through the block 204. Wen th L3y
arranged with respect to the board B as shown in Figurle |14 the board fay be

provided with a ground tracing T such that the tips 3(67 ngw ??Ht e
tracing T or lie within a predeterninéﬁ4close di st ancgq tjher eot . A?%ﬂ ifnthe

assenbl ed condi ti on,

Figure 1 is a perspective view of an assembled ter-

minator implemented as a plug temminator for a mul-

ticonductor cable:

Figure 2is an exploded perspective view of the piug

terminator shown in Figure 1;

Figure 3 is a side slevational view taken along sec-

tion lines 3-3 of the plug terminator of Figures 1 and

2

Figure 4 is a front perspective view of a terminator

implemented in the form of an edge card terminator:

Figure 5 is a back view of the edge card terminator

of Figure 4;

Figure 6 is an exploded perspective view of a plug
. terminator for a multiconductor cable generally sim-

ilar to Figure 2, in which plural electrical contacts

are provided on each of the fingers;

Figure 7 Is an exploded perspective view of a piug

tarminator similar to that shown in Figure 2 in which
each of the fingers has a recess formed therein:

Figure 8 is a side elevational view in vertical section
taken along section lines 8-8 in Figure 7 to include
the central axis of a finger of the insulated support
structure of the plug terminator and also ta illustrate
a receptacle not belonging to the invention and be-
ing adapted to receive the terminator of the type
shown in Figures 7 and 9, S
Figure 9 is an exploded perspective view of a plug
terminator of the finger having the recess therein
similar to that shown in Figure 7 in which a group of
electrical contact elements are provided on each of

the fingers;



the tongues 306 of the frane surround each rib 272 and Hﬁ?ﬁﬂﬁﬁﬁggﬁﬁﬁgﬂgﬂ

229 paivred therewith. As nay be appreciated fromthe fqgrggormy amd—as
best illustrated in Figure 14, when the conmponents of tlhg r@qq@%@q%

are )

rouglh
2427

assenbl ed the central netallic plate 3%5 of the frame 3123 exte
the receptacle to isolate electrically=the trailing porjtilers—240F,
(Fig- ure 14) of the contact springs in the spring arragys 240,

Figure 10 is a perspective view of a receptacle not
belonging to the invention and being adapted to ac-
cept a terminator whether the terminator is imple-
mented in either the cable plug form or the edge
card form as shown in Figures 2. 4, and §;
Figure 11 is a side view entirely in section of the
receptacle of Figure 10;
Fig. 12 is a front view of the receptacle of Figs. 10
and 11;
Figure 13 is a perspective view similar to Figure 10
showing an alternate embodiment of a receptacle
not belonging to the invention and being adapted to
receive the terminator whether the terminator is im-
plemented in either the cable plug form or the edge
- card.form as shown in Figures 2, 4; and §;
Figure 14 is a side elevational view, entirely in sec-
tion, illustrating a fully assembled receptacle in ac-
cordance with the present invention, with a termi-
nator mateable with the receptacle being illustrated
in phantom outline; |
Figure 15 is an exploded, side elevational section
view of the receptacle shown in Figure 14;

Figure 16 is an exploded, plan view of the recepta-

cle shown in Figure 14; and
Figure 17, 18, and 19 are, respectively, enlarged

perspective views of a contact block, housing and

frame used in a receptacle in accordance with the
present invention shown in Figure 14;

Figure 20 is a view generally similar to Figure 14
having a receptacle in accordance with an alternate
embodiment of the present invention, it being noted
that a terminator mateable with the receptacle being
ommitted from this Figure for economy of illustra-
tion:



242. The full extent of the trailing portions of the c
242T; is best illustrated in Figure 14. That is to say,
plate 302 is positioned in the receptacle and is conne
predeterm ned el ectrical potential the %Iate 302 forns
serves to isolate the trailing portion3®Z40T, 242T of

In the contact arrays 240, 242 they ex- tend through t
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Figure 21 is a perspective view of a receptacle

- shown in Figure 20 mounted to a board: and
Figure 22 is a side elevational view of an alternate
arrangement of the central plate of the receptacie
of the present invention.

Throughout the following detailed description simi-
lar reference numerals refer to similar elements in all
figures of the drawings.

With reference to Figures 1 to 3 shown is a termi-
nator generally indicated by refarence character 10 in
accordance with United States Patent 4,824,383 imple-
mented in the form of a piug terminator for a multiple
conductor cable 12. Shown in Figures 7 and 8 is an al-
ternate embodiment of a plug terminator 10 for a muiti-
ple conductor cable in which the fingers have a hollow
recess therein.

Figure 6 and Figure 9 respectively illustrate modifi-
cations to the embodiments shown in Figures 1-3 and
Figures 7-8. Although the cable 12 is shown in the Fig-
ures as being a round transmission cable it lies within
the contemplation of the present invention that the plug
terminator as disclosed herein may be used with equal
efficacy in conjunction with a flat cable (either ribbon ca-
ble or discrete wire cable).

The cable 12 includes an outer jacket 14 (Figure 3)
of an insulating material surrounding a plurality of indi-
vidual jacketed conductors 16. Each conductor 16 itself
includes an insulating jacket 16J surrounding a wire
conductor 16W. A conducting sheath 18 disposed under
the outer jacket 14 of the cable 12 serves as a portion
of the grounding and shielding structure for the cable
12. The sheath 18 is terminated by a metallic ferrule 20,
such that as disclosed in United States Patent
4.416.501, assigned to the assignee of the present in-



t he assenbl ed receptacle the | eading edge surface 29 of
~strycture 22 is brought, in accordance with the present
. predeterm ned cl ose adja- cency or, not falling within t
present in- vention, into abutted relatjonship with the
of the central plate 302. At the same™tiTre the ground co
frame 212 (or the | egs 354A, 354B of the spring nenber 3
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the frame 212') electrically engage the walls 32 on the

round

vention, as is appreciated by those skilled in the art.

As is best seen in Figures 2 and 3 the heart of the
plug terminator 10 is a metallic ground structure 22. The
ground structure 22 includes a baseplate 24 having a
main planar surface 26 with an integral portion 28 pro-
jecting forwardly therefrom. The projecting portion 28
terminates in a generally planar forward edge surface
28. Although the ground structure 22 is shown as being
provided with an upper and a lower working surface 30A
and 308 respectively thereon, it should be understood
that a ground structure 22 having only one working sur-
face 30 may be used.

More specifically, the terminator can be implement-
ed with a ground structure that includes only the struc-
ture on the upper working surface 30A of the ground
structure 22 (that is, the structure above the dividing
plane 31 extending through the baseplate portion 24 of
the ground structure 22). In such an instance the oppo-
site surface of the ground structure 22 would preferably
be planar. Moreover, the remaining elements of the ter-
minator as hereafter described would be appropriately
modified to accept a ground structure 22 of this form.

A plurality of walls 32 extends from the forward pro-
jecting portion of the respective upper and lower working
surfaces 30A, 30B, respectively, of the baseplate 24.
The walls 32 are arranged in side-by-side relationship
to define a plurality of channels 34 across the surfaces
of the projecting portion 28 of the baseplate 24. As seen
in Figure 9 at least one wall. defining at least two such

-channels may be used in appropriate circumstances. In
the preferred embodiment the axes of the adjacent
channels 34 are parallel to each other, although it is un-
derstood that such a relationship is not mandated. It



structure. Wien the edge 29 on the ground structure 22
predet etm ned cl ose di stance of (on the order of 0.005
abutment with the edge 302L of the central plate 302 it hoghﬂd@§1gﬂpare
that the ground structure 22 is, in effect, extended by tjhe ac-

central plate 302 through the receptact8- The cooperati

the ground structure 22 in the termnator and the centrjal plate 302 in the
should also be understood that although eaEﬁ'iNLorRﬁg‘““"“—

receptacl e
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surfaca 30A, 308 of the baseplate 24 is shown as having
the same number of channels 34, such a situation is also
not necessarily required. It should also be appreciated
that the walls 32 at the lateral extremities of the ground
structure 22 may be omitted if desired (e.g., Figures 7,
9).

The planar portion 26 of the baseplate 24 behind
the projecting portion 28 has flanges 38 which flare far-
ther rearwardly ‘and slightly outwardly from the base-
plate 24. The flanges 38 carry posts 40. [n some instanc-
es it may be desired that the posts 40 be electrically con-
ductive and in electrical contact with the conductive ma-

~ terial of the baseplate 14. It should be appreciated that

a ground structure of more than two warking surfaces
may be defined by disposing additional baseplates 24
(whether each baseplate implemented with one or two
working surfaces) in any convenient stacked relation.

In the Figures the ground structure 22 is shown as
being fabricated as an integral metallic member, al-
though it should be understood that any suitable con-
struction for the ground structure 22 may be used. For
example, the ground structure 22 can be formed from
plastic with its entire upper and lower working surfaces
30A, 308 (including the walls 32 on the projecting por-
tions 28) lined with a suitable conductive material. Alter-
nately, the baseplate 24 may be formed or stamped from
a sheet of conductive material with slots provided near
the forward end thereof. The end walls 32 may be
formed from similar slotted stampings. The baseplate
24 and the walls 32 are joined via the slots to define the
ground structure 22 as shown in the Figures.

The plug terminator 10 further comprises a contact
support member 44 having a main body portion 48 with
an array of trenches 48 formed therein. The contact sup-
port member 44 is formed of an insulating material. A

ng teractton
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edge surface 29
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partition 50 having an indentation S0G is provided near
the forward end of the body portion 46 of the contact
support member 44, An array of apertures 52 (visible on
the lower member 44 in Figure 2) is provided through
the body 46 of the support member 44 in the region be-
hind the partition 50, with one of the apertures 52 being
aligned with the mouth of each of the grooves 48 for a
purpose to be described. An array of fingers 54 extends
forwardly from the bady 48. The fingers 54 correspond
in number to the number of channels 34 provided on the
ground structure 22. In the assembled condition the fin-
gers 54 extend into the channels 34 so that the forward
ends of the fingers 54 are coterminal with the forward
edge 29 of the ground structure 22.

An array of electrical contacts elements 58 of any
suitable configuration are embedded in the insulating
material of the fingers 54. The contact elements 58 are
arranged such that the planar blace cf each contact el-
ement 58 is exposed on the surface of the finger 54 in
which it is disposed. The contact element 58 extends
rearwardly from the fingers 54 through the material of
the partition 50. The contact element 58 ends in an over-
lying relationship with the apertures 52 ih the body 46
just forwardly of the mouths of the trenches 48 therein.
As saen in the Figures the top surfaces of the walls 32
of the ground structure 22 extend above the contact el-
ements 58 when the same are raceived in the channels
34,

The plug terminator 10 may be madified as shown
in Figure 6 to carry groups of contacts 58 as opposed
to the individual contact elements carried by the fingers
54 shown in Figures 1 ta 3. In the medification shown in
Figure 6 the fingers 54 exhibit a greater lateral dimen-
sion measured in a plane parallel to the dividing plane
31 than the dimension of the fingers 54 of Figure 3. Each



of the ground structure 22 and the |eadi ng edge surface ] @Nm%‘%

pl at.e 302 which functions as a "choke joint" to provide

propagating ground current between the structure 22 and|the plate 302.
choke joint includes the confronting fraontal surfaces 294F. Q9&fulamg729
(Figure 19) on the respective up- righﬂ “294, 296 and 297](and the

he
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correspondi ng surfac- es on uprights 294', 296', 297') and the Tromteat
surfaces 32F (Figure 14) on the walls 32 of the ground B{tucture

of the laterally enlarged fingers carries a group of con-
tact elements 54. Each group of contact elements may
contain any predetemmined number (two or more) of the
contacts. It should be appreciated that each group of
contacts need not contain the same number of contacts
as contained in a group disposed on an adjacent en-
larged finger. It should also be realized that any prede-
termined number of enlarged fingers 54 may be provid-
ed, although in Figure 6 only two of such enlarged fin-
gers 54 are illustrated. The ground structure 22 contains
a number of channels 34 corresponding to the number
of enlarged fingers 54.
The terminator 10 includes a protective casing gen-
erally indicated by reference character 64. The casing
64 is defined by complementary sheil members 66A,
66B8. Each shell member 66A, 668 has a forward cutout
68 having a tongue 8T therein. The configuration of tbe
cutout 68 corresponds to the configuration of the body
portion 46 of the contact support member in the vicinity
of the partition 30. The rear wall of each of the shell
members 66A, 668 has cooperating grooved apenings
70 therein. The openings 70 are shaped to generally
conform to the exterior configuration of and are sized to
closely accept the transmission cable 12 in either round

or flat form.
Adjacent to the rear wall of the shells 66A. 66B is a

pair of abutments 72 with recesses 74. The recesses 74
are configured to accept snugly the posts 40 on the
ground structure 22 in a press fit relationship. In the pre-
ferred case the shells 66A, 668 are each fabricated of
a conductive material. It should be understood that the
shells may be fabricated from a plastic material in which
case a conductive surface 76 is formed by a suitable
conductor layer disposed on the inner surface of each
of the shells 66A, 668 (as shown in Figure 3 for economy



22. The engagenent of the ground contact 300 or 300 R@Lﬁ@a\’iﬁ or
212", respectively, with the top sur- face 32T of the[wa

: ground structure 22 ter- mnates the | ow i npedance S[?b‘s‘mlgﬂgqh né thoke
joint. The inductance of the term nation may be altdrqd om that shhown in
Figure 19 by physically 1ocating the <bhtacts 300 (ar 13
possible to the frontal surfaces of the uprights whi
choke joint and by configuring the contacts 300 (or

of illustration). The sidewalls of the shells 66A, 668 each
carry notches 78 sized to accept locking tabs 80 which
serve to hold the casing 64 together.

In the assembled condition shown in Figures 1
through 3 and in Figure 6 the complementary shells 66A
and 668 close on each other and are locked together
by the tabs 80 and the press fit engagement of the posts
40 in the recesses 74 in the abutments 72. When so
assembled the tongue 68T near the cutout 68 adjacent
the front of the casing 64 engages in the groove 50G.
The multiple conductor cable 12 extends through the
registered openings 70 in the rear of the shells 66A, 668
and into the volume defined in the rear of the casing 64.
The external jacket 14 of the cable 12 is stripped a pre-
determined distance from its end to expaosa the individ-
ual jacketed conductors 16 therein. An insulation dis-
placement contact 82 savers the exterior jacket 14 of
the cable 12 and electrically interconnects with the fer-
rule 20 of the cable 12. The insulation displacement con-
tact 82 is captured in the grooved openings 70 adjacent
the rear aperture of the shell to thereby electrically in-
terconnect the conductive surface 76 on the interior of
the casing 64 to a predetermined electrical potential.

Prior to the closing of the casing by the interengage-
ment of the shells 66A, 688, the individual conductors
16 of the cable 12 are themselves stripped of their jack-
ets 16J and the conductive wires 16W thereof laid in one

- of the trenches 48 extending in the body portion 48 of
the contact support structure 44. The end of each of the
wires 16W overlays the end of one of the contact ele-
ments 58. The wires 16W and the contacts 58 may be
suitably attached, as by welding, solder or insulation dis-
placement contacts to interconnect the wires 16W to the
contacts 58 and remain within the contemplation of the
present invention.
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Figures 7 and 8 illustrate an alternate embodiment
of the cable plug terminator form 10 generally similar to
the embodiment shown in Figures 1 to 3 and in Figure
6. In the alternate embodiment shown in Figures 7 and
8 the contact support member 44 is provided with a main
body portion 46, formed of an insulating material, from
which a plurality of fingers 54 extend. The fingers 54
each include a recess 55 having a lip 55L (Figure 8) pro-
vided therein. Each finger 54 is, therefore, a substan-
tially hollow member in which a spring electrical contact
element 58 is received. The tail portion of the contact
58 is provided with a slot 58S that imparts to the tail por-
tion of the contact 58 a configuration generally similar
to that of an insulation displacement contact. The head

or forward end of the contact 58 is captured by the lip

S50 while the tail end of the contact 58 projects rear-
wardly from the main body porticn 48 of the member 44,
The generally linear portion S8L of the contact 58 be-
tween the curved electrical engaging region 58C and the
slotted tail 58S is captured at each lateral horizontal
edge of the contact 58 in a groove 59 formed in each of

the sidewalls of the main portion of the support member .

44. In Figure 8 a portion of the contact 58 is cut away to
clearly illustrate the groove 59.

The member 44 is mounted to the ground structure
22 in a manner generally similar to the arrangement
formed and shown in connection with Figures 2 and 3.
The fingers 54 of the member 44 are each received in
one of the channels 34 defined by the walls 32 of the
ground structure 22. The member 44 is positioned on
the structure 22 by the engagement of the main partion
486 of the member 44 with the inner ends of the walls 34
of the structure, as is illustrated in the Figure 8. The



Y should preferably be on the order of forty-five degr Ny pTay=u
smald an angle may be nore difficult to manufacture. REPiA@E}W‘\ g&
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dependent upon tlhe .

member 44 is held in the pasition shown in drawing Fig-
ure 8 by an abutment 26A formed on the planar portion
26 of the baseplate 24 of the structure 22. Of courss,
any suitable expedient may be used to position a mem-
ber 44 on one (or both) surface(s) of the structure 22.
The welding apertures 52 (perhaps best seen in Figure
2) provided in the planar portion 26 of the structure 22
are eliminated inasmuch as the welded attachment of
the conductor wires 16W to the tail portion of the contact
58 may be effected, for example, by a facial welding
process disclosed and claimed in United States Patent
application Serial No. 07/092.199 (E1-4281), assigned
to the assignee of the present invention. To this end the
wires 16W of the conductors 16 are bent, as at 168 (Fig-
ure 8), to cause the axis of the portion of the wire 16W

"immediately rearwardly to the facial end of the wire 16W

to extend linearly through the tail end portion of the con-
tact 58.

The protective casing 64 of the terminator 10 is also
slightly modified from that shown in Figures 2 and 3 and
Figure 6 in that the shell portions 68A, 66B extend for-

wardly and turn downwardly and upwardly, respectively, -

to define the tongue portion 68T such that the forward
edge of the casing is coextensive with the forward face
44F of the contact support member 44, The shell mem-
bers 66A and 668 are held together in the same manner
as that described for the arrangement of the connector
shown in Figures 2 and 3. That is, the posts 40 on the
ground structure 22 are press-fit into recesses 74 in the
abutments 72 in the shells 86A, 66B. The sidewalls of
the shells 66A, 668 are notched, as at 78, to accept lock-
ing tabs 80. As is the case in the embodiment of the
invention shown in Figures 2 and 3 the casing 64 shown
in Figures 7 and 8 may be fabricated entirely of a con-
ductive material. However, as is also earlier noted, the
shells 66A. 668 can be fabricated of a nonconductive
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skilled in the art nay readily appreciate that in vi
- receptacl e has been provided that provides efficient{cpntinuation of
ground struc- ture of the termnatorthrough the receptacllel JUhel9Péad
skilled in the art may also readily apb*eciate nodifica- _tions to th
structure of the receptacle as herei nabove set forthjy It should be
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under st ood, however, that such

‘material. e.g., plastic, in which event conductive layers
76 should be provided on both the interior and exterior
surfaces thereof. The layers 76 are illustrated in the Fig-
ures for economy of illustration.

The embodiment of the plug terminator 10 shown
in Figures 7 and 8 may be madified to carry a group of
contact elements 58. In the modification shown in Figure
9 the hollow fingers 54 exhibit a greater lateral dimen-
sion measured in a plane parallel to the dividing plane
31 than the dimension of the fingers 54 of Figure 7. Each
of the laterally enlarged fingers 54 carries a group of
contact elements 54. Each group of contact elements
may contain any predetermined number (two or more)
of the contacts. It should be realized that, similar to the
modification of the embodiment of Figure 2, any prede-
termined number of enlarged fingers 54 may be provid-
ed, although in Figure 9 only two of such enlarged hollow
fingers 54 are illustrated. The ground structure 22 con-
tains a number of channels 34 corresponding to the
number of enlarged fingers 54. Moreovery, it should be
appreciated that each group of contacts need not con-
tain the same number of contacts as contained in a
group disposed on an adjacent enlarged finger.

[n all other raspects the embodiment of the inven-
tion shown in Figures 7-8, and in Figure 9 is identical to

‘that disclosed in connection with Figures 2, 3, and Fig-
ure 12. Accardingly the remaining reference characters
used in Figures 8 and 8 and in Figure 9 carrespond to
those used in Figures 2, 3, and 6 to identify correspond-
ing parts. It is noted that throughout this application no
significance should be attached to differences in the
number of walls 32, channels 34, fingers 54, etc., used
in depicting the various embodiments and mod:flcatlcns
of the various forms of the invention.

0]



nodi fications are to be construed as |ying within thg Hre—pr-esent
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_ el éctrical connector system conprising
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As is seen in Figure 8 the terminator 10 shown in
Figures 7-8 and in Figure 9 is received within a recep-
tacle not belongingto the invention and being in the form
of a mating header 81. The header is generally similar
to that shown in United States Patent 4,601.527 (Lem-
ke), assigned to the assignee of the present invention.
The header 81 includes an insulating housing 82 having
an array of pins 83 extending therefrom. Each pin 83 is
respectively received within one of the recesses 55 in

~ the fingers 54. Each pin 83 is in electrical engagement
with the electrical engaging region 58C of the contact
58. The housing 82 also contains spring contacts €4
which engage the metallic shells 66A, 68B (or the layer
76 disposed thereon in the event the shells 66A, 668
are formed of insulating material) thereby to establish a
grounded interconnection with the shells 66A, 668.

As may be seen by reference to Figures 4and 5, a
terminator 10 may be used in the environment of an
edge card temminator for substrates such as a printed
circuit board §6 having multiple conductive tracings 88
thereon. In the instance shown in Figures 4 and 5 a
ground structure 22 similar to that described in connec-
tion with Figures 1-3 is disposed both above and below
the board 86. To facilitate this mounting arrangement the

ground structures 22 are supported at their ends by a
bracket 90. Each of the structures 22 receives a contact

support member 44' generally similar to that discussed
in connection with Figures 1 through 3 with the excep-
tion that the body portion 46' thereof is truncated. As
seen in Figure 5, the contact elements 58 emanating
from the support member 46' are directed joined to the
conductive tracings 88 on the surfaces of the board 86.
It should be appreciated that the terminator may be used
to service only one of the surfaces of the board 86. It



a receptacle (100;200) having two arrays of contact ewrﬁﬁi ;zg@,mrr and
a fjrstsconduc- tive plate (302) between said two arrhYyp-6t—Eof—tact,

el enents (240, 242), a termnator (10) having two arrays} of contact eljenents
and a second conductive plate (22) between said two afrhy$ bgU ba’ﬁWcoFt act
ele- nments (58) of said term nator (10)135‘the first angd phe_second
conductive plate

should be understood that the edge card form of the ter-
minator shown in Figures 4 and 5 may be modified to
conform to that shown in Figure 6 in which each of the
fingers of the contact support member 44' is provided
with plural contact elements.

Alternatively, the terminator of Figures 4 and 5 may be
implemented using the finger having the hollow recess
therein, as is depicted in Figure 7 (single contact ele-
ment in the recess) or in Figure 9 (plural contact ele-
ments in each recess). Of course the ground structure
22 is appropriately modified to conform in each case.

In practice the ground structure 22 used in connec-
tion with any of the above discussed Figures 1 through

9 is connectable to a predstermined electrical potential
(2.g., chassis or logic ground). Since the walls 32 near
the forward projecting portions 28 of the baseplate 24
extend above the signal carrying contacts 58 generally
U-shaped receptacles are formed in which the signal
carrying contacts 58 are disposed. The ground structure
22 thus electrically shields and isolates each signal car-
rying contact 58 or group of contacts 58 from each ad-
jacent signal carrying contact or group, as the case may
be, whether these contacts are sidewise and/or vertical-
ly adjacent. It is noted in the cases where a group of
contacts are provided on each finger (as in Figure 6 and
in Figure 9) the effect of the ground structure is to pro-
vide a ground plane to the contact group resulting in im-
pedance control and lowered cross-talk. This would be
analogous to a "microstrip® in printed circuit technology.
With reference to Figures 10 through 12 shown are
perspective, sectional, and elevational views of a recep-
tacle assembly 100 not belonging to the invention and
being adapted to accept a plug terminator 10 as de-
scribed herstofore in connection with Figures 1-6. A re-
ceptacle useful for a terminator having hollow fingers -



(302, 22) having a |eading edge (302L,29) ther- eon resREREA@@MEﬁﬂESEEET

receptacle (100; 200) and said term nator (10) bei ng agapted—to—nate
together in a con- nected state so that sai d contact 3I iZ 24P 158)
of the receptacle (100;200) and the t -nat or (10) farwrgrigp J@%?
connections therebetween, and the conductive plates . (p0R-22)-heing

connectable to a predeterm ned

(Figures 7-9) has been described earlier in connection
with Figure 8. Also the receptacle according to the in-
vention and shown in Figures 14 to 19 may be used with
the temminator having hollow fingers as will be dis-
cussed.

The receptacle 100 includes a main body portion
102 fabricated of a suitable insulating material such as
molded plastic. The body 102 has a main opening that
receives the terminator 10 therewithin. The housing is
generally similar to that described in United States Pat-
ent 4,601,527, assigned to the assignee of the present
invention.

However, the upper and lower edges of the recep-

. ‘tacle body 102 are provided with an alternating array of

..lands 106A, 106B and grooves 108A, 1088, respective-

ly. The surfaces of the lands 106 A, 1068 and the troughs

of the grooves 108A, 1088 are provided with suitable

electrical contacts 110A, 1108 and 112A, 112B respec-

tively. The contacts are retained in the receptacle 100
in the standard manner. ,

As may be seen in Figure 12, the contacts 110 and
112 are supported in the body 102 of the receptacle 100
such that, as measured with respect to a predetermined
datum, the contacts 110 disposed on the lands 106 ex-
tend for a distance from the datum different than the dis-
tance that the contacts 112 extend from the datum. With
reference to the upper array of lands 106A and grooves
108A, the reference datum is selected as the plane 116
containing the upper surface of the housing 102. As so
defined it may be appreciated that the contacts 110A on
the lands 106A extend for a distance 118 from the datum
116 that is greater than the distance 120 that the con-
tacts 112A in the grooves 108A extend from the datum
116. A similar situation is extant with respect to the con-
tacts 1108 and 1128 respectively provided in the lands



potential, characterized by said | eadi ng edges (302L, T e S
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1068 and the grooves 1088 on the lower array. In the
latter instance the reference datum is selected to be the
plane 122 containing the lower surface of the housing
102 and the distances defined between the contacts
110A is indicated by the character 124 and the distance
defined by the contacts 1128 is indicated by the char-
acter 126. |

In the context of the dual array receptacile as shown

in the Figures 10 through 12, an equally useful datum
may be defined by a bisecting plane 130 (Figure 12) ex-
tending parallel to the arrays of contacts and midway
therebetween. In this event the contacts 110A, 1108 on
the lands 106A, 106B respectively are spaced a dis-
tance 134 from the datum 130 while the contacts 112A,
1128 in the grooves 108A, 1088, respectively are
spaced from the datum 130 by the distance 136.

As a result of the staggered structural relationship
of the contacts in the lands with respect to those in the
grooves a terminator 10 may be received in the recep-
tacle 100 such that the upper surfaces of the walls 32
on the ground structure 22 are brought into electrically
conductive engagement with the contacts in the grooves
108, while the contacts 58 supported in the contact sup-
port 44 are brought into electrically conductive engage-
ment with the contacts 110 on the lands 106. The loca-
tion of the signal and the ground connections on essen-
tially two levels of the receptacle 100 permits the density
of the connector to be increased. Since the ground con-
nection is provided by the walls of the structure 22, the
width dimension of the walls could be physically less
than the width dimension of the signal carrying contact
blades. This situation permits an increase in signal den-
sity while maintaining transmission line characteristics.
Moreover the staggering of the signal and ground inter-
connection points on two levels permits further com-



2. The systemof claim 1, wherein said receptacle (1 OCREBDACEMENT P SHEET
conducttve franme (212) vmth said first conductive platg duz) ey
integrally connected thereto. 3. The systemof claim1ljo w@@n%@? [
conductive plate (22) of the termnator_(10) has at | egs ong ti

wal I (32) upstanding therefrom betweernr Tontact el enentp 58)—ef-qne _arfy
4. The systemof claim2 or 3, wherein said frane (212
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pression of the structure leading to yet greater density.

Finally, since isolation is provided by the ground
structure 22 and not by individual ones of the contacts,
all of the blades can be used to carry signals, thus further
enhancing the density of the connector.

The structure of the receptacle shown in Figures 10
through 12 is modified slightly as shown in Figure 13. In
this embodiment the lands 106 are separated by slots
140. Instead of contacts 112 of the spring type, contact
plates 142 are provided that overlie a portion of the slots
140. The ground structure 22 is slightly modified in that

* the walls 32 are extended to a height sufficient to permit
the upper surfaces of the walls 32 to contact against the

_Contact plates 142. It should be understood that in this

- embodiment (as well as the embodiment shown in Fig-
ures 10 through 12) the plates 142 (and the ground con-
tacts 112) are preferably connected in common. It
should be understood that although in Figures 10
through 13 preloaded cantilevered beam contacts are
lustrated the receptacle 100 (or 100") can be imple-
mented using any suitable altemate form of contact.

When the terminator is introduced into a corre-

sponding receptacle not belongmg to the invention and
being of the type shown in Figures 10 to 13 there still

exists the potential that the individual signal carrying
contacts within the body of the receptacle itself may in-
terfers electrically with each other. Accordingly Figures
14 through 19 illustrate an embodiment of a receptacle
according to the invention. The receptacle is useful with
any terminator as hereinbefore disclosed which mini-
mizes the potential of cross-talk between contacts within
the receptacle.

Figure 14 shows a side elevational view, entirely in
section, of a receptacle 200 in accordance with the
presentinvention in the fully assembled state and ready
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to accept a plug terminator 10 shown in phantom lines.
Figures 15 and 16 are respectively exploded side ele-
vation and plan views of the receptacle 200 shown as-
sembled in Figure 14. In the discussion that follows it is
assumed that the terminator is of the type shown in Fig-
ure 16 (generally similar to that shown in Figure 6) hav-
ing two fingers 54A, 54B. Each finger 54A, 548 is pro-
vided with a plurality of contact elements 58. As may be
seen from Figure 16, the ground structure 22 of the ter-
minator is provided with three walls 32A, 328 and 32C
whereby two channels 34A, 34B are defined. The lead-
ing edge surface of the ground structure 22 is again in-
dicated in the Figures 14 and 16 by reference character
29. It should be understood that the receptacle may be
modified to accept a terminator of the type in which a
single contact element 58 is dispcsed on each finger. Of
course any of the other terminator structures shown in
this application may be used, if desired, with appropriate
modification of the receptacle in accordance with the
teachings herein.

One of the arrays (e.g. array 240Q) is lying above a
bisecting plane 243 containing the axis 204A and the
other of the arrays (e.g., the array 242) is lying below
the bisecting plane 243 of the connector. If the embod-
iment of the receptacle of Figures 14 to 19 or the em-
bodiment shown in Figure 20 is to be used in connection
with a terminator as shown in Figures 7 and 9, the
springs 238 may be replaced by corresponding pins.

In the preferred instance the block 204 is formed by
the jointure of a first and a second bar element 244 and
248, respectively. Each of the bars 244, 246 is a molded
member fabricated from a plastic material. The bars
244, 246 are held to each other along a jointure line 248

to
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when the bars 244, 248 are received within the housing
204, as will be discussed. The latch spaces 230 and the
spacers 236 may be defined by registered cut outs
formed in each of the bars 244, 246 if this mode of fab-
rication of the contact block is used. It should be appre-
ciated, however, that the block 204 may be integrally
fabricated and it is shown in Figures 14 and 15 as being
formed as an integral member for convenience of illus-
tration.

As noted earlier, the contact block 204 is recsived
within a housing 208. Figure 18 illustrates a perspective
view of a typical arrangement for a housing. The housing
208 shown in Figure 18 is formed from two conjoined
housing sections 208-1, 208-2 connected in end to end
relationship by webs 250. The structure shown in Figure
18 may be conveniently formed by malding as an inte-
gral place. A housing section (e.g.. the section 208-1)
may be used singly or may form to any convenient
length by molding or by connecting individual housing
sections using any convenient mode of connection.

Each housing section 208 is a molded plastic mem-
ber having an upper end and a lower sidewall 252, 254
joined by end walls 256, 258. The forward portion of
each of the sidewalls 252. 254 is provided with an array
of fingers 268, 268. The fingers in each array 266, 268
are themselves joined at their forward ends by a retain-
ing lip 270 (best seen in Figures 14 and 15). The side-
walls 252, 254 are joined together by ribs 272 which are
spaced axially along the sidewalls. The ribs 272 serve
to join the sidewall 252 to the sidewall 254 and thereby
to stabilize the structure of the housing 208.

The inside surface of each of the end walls 260, 262
is provided with latches 278. In the assembled condition
the block 204 is introduced into the housing 208 such
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that the slots 228 in the contact block 204 (Figure 17)
each accept one of the ribs 272 of the housing 208.
When so arranged, each of the pillars 229 (Figure 17)
of the contact block 204 is paired with and abuts a cor-
responding one of the ribs 272 of the housing. The con-
tact springs 240, 242 in the upper and lower spring ar-
rays, respectively, project into the spaces between ad-
jacent fingers in the upper array 266 and in the lower
array 268. The curved forward ends 238F of the contact
springs are retained by the lip 270, as is best seen in
Figures 14 and 15. The block 204 is held in position in
the housing 208 by the interengagement of the latch 278
on the end walls 256, 258 with the spaces 230, 232 in
the end walls 224, 226. Standoffs 280 are provided at
any convenient location on the housing 208.

A gap 282 (Figure 16) is provided between the fin-
gers in the upper array 266 and in the lower finger array
268. As will be appreciated from Figure 16, the gap 282
is located on the housing 208 in a position that coincides
with the position at which the wall 328 on the terminator
10 will lie when the terminator is introduced into the re-
ceptacle. In addition, at each end of the housing 208
there is provided a step 284, which is sized and located
to accept the walls 32A, 32C on the terminator. It should
be understood that the fingers in the arrays 268, 268
may be appropriately interrupted by gaps analogous to
the gap 282 to correspond to the locations of the walls
32 on the ground structure of the terminator being used

with the receptacle.
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The remaining component of the receptacle 200 is
the frame 212, illustrated in Figure 19. The frame 212 is

a generally rectangular member formed from metal or

metalized plastic. The frame 212 has upper and lower
crossbars 290, 292 which are interconnected at corre-
sponding ends thereof by uprights 294. 296 and at the
midpaint thereof by an upright 297. Mounting wings 298
extend from the uprights 294, 296 to facilitate the mount-
ing of the frame to the board B or the like. Forwardly
projecting ground spring contacts 300 extend from the
crossbars 290, 292 at predetermined spaced locations
therean, genarally in the vicinity of the uprights 294, 296
and 297. In the embodiment shown in Figures 14to 19,
~ the spring contacts 300 are press fit into blind openings
301 in the crossbars 290, 292. The location of the
ground contacts 300 corresponds tao the locations of the
gap 282 andthe steps 254 on the housing 208. If desired
the openings 301 could take the form of through bares
dimensioned to closely accept the contacts 300.

In the embodiment of the receptacle 200' shown in
Figures 20 and 21, the frame 212' is modified to elimi-
nate the necessity of press fitting the springs 300 into
the blind openings 301. In the modified frame 212’ the
ground contacts 300' take the form of generally U-
shaped spring members 350 having a base 352 portion
and forwardly extending legs 354A, 354B. I desired, two
or more U-shaped springs 350 may be spaced axially
and connected by axially extending webs 358 (shown in
section in Figure 20). The corners between the legs
354A, 3548 and the base 352 are provided with stiffen-
ers 358A. 3588.
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addjtionally conprises an insulative contact bl ock (204 Or—Stpe--RY
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The frame 212' is also modified to accept the mod-
ified springs 300Q'. To this end the frame 212' is provided
with either a through bore 362 formed in the upright 297"
substantially midway between the uprights 294', 296"
(as seen in Figure 21) or with slots 364, 366 respectively
formed in the uprights 294'. 296'. As may be seen in Fig-
ure 21, in the case of the slot 364 in the upright 294", a
corresponding slot 370 is provided in an endpiece 376
to form a bore to receive the spring member 350. n the
case of the slot 366 in the upright 236', the registration
with the slot 364 in the upright 294' on the frame 212' of
an adjacent receptacle 200’ closes the slot 366 thereby
to define a bore.

When mounted to a board B each the spring mem-
ber 350 is clamped thereagainst by standoffs 280 (Fig-
ure 20) which form part of the contact block 204. The
standoffs 280 act against the stiffeners 358A, 3588, to
clamp the springs 350 against the board 8 when the re-
ceptacle 200' is secured to the board B, as by screws -
384.

The crossbars 290°, 292' are modified from that
shown in Figure 14 in that in Figure 20 they extend fur-
ther forwardly to overlie a greater portion of the contact
block 204. The crossbars 290', 292' have gaps, as at
386 (Figure 21), which accept the legs 354A, 3548 of
the spring 350 that extends through the central upright
287'. The lateral ends of the crossbars 290", 292' do not
extend to the lateral ends of the uprights 294', 296", as
the case may be, whereby the legs 354A, 3548 of the
springs passing through these uprights may be accom-
modated, as seen in Figure 21, at 388. 390, respectively.
It should be noted that the full extent of the trailing por-
tion 240T, 242T of the contacts 240, 242 respectively,
are not shown in Figure 20, but may be arranged in any
fashion to permit any form of surface or through mount-
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tions of the contacts 240, 242, respectively, that are iso-
lated by the plate 302.

Since the remaining discussion is to understood as
applyi‘ng to both the embadiment of the receptacle 200
having the frame 212 or to the embodiment of the re-
ceptacle 200" having the frame 212, the recitation of cor-
responding structural elements in the latter is omitted.
A central plate 302 having a planar top and a planar bot-
tom surface 302T and 3028, respectively, and a leading
edge surface 302L thereon, extends between the up-
rights 294, 296 and 297 and across the frame 212 or
212'. The plate 302 is disposed generally parallel to the
crossbars 290, 292. The central plate 302 is provided
with an array of slots 304 which define a piurality of
tongues 306. The lateral dimension of the slots 304 is

sized such that as the frame 212 or 212’ is inserted into

the housing 208 the slots 304 accept the ribs 272 formed
in the housing 208 (Figure 18) and the pillars 229 in the
contact block 204 (Figure 17). The slots 304 may be en-
larged, it necessary, as shown at 304k, to accommo-
date the spacing between the webs 250 in the housing
208, if the same are provided.

When the frame 212 or 212", as the case may be,
is inserted over the housing 208 the crossbars 290, 292
lie exteriorly to the surfaces 252, 254, respectively, of
the housing 208. In addition, the tongues 306 on the
frame 212 project through the housing 208 and into the
spaces 236 formed in the block 204. As seen in Figure
14 the tips 306T of the tongues 306 extend through the
block 204. When the receptacle is arranged with respect
to the board B as shown in Figure 14 the board may be
provided with a ground tracing T such that the tips 306T
may abut the tracing T or lie within a predetermined
close distance thereof. Also in the assembled condition,

he receptacle 200" to the board B. As will be de-
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(290, 292) such that one array of contacts (240) is di pppsed between sfaiid
upper crossbar (290) and said conductive plate (302),|ahdg $3ud er
of contact elenents (242) is dis- posed,between said [oper crossbar (

‘and said conductive plate (302), said off~array of cohtact—et—ements
being deflectable in the direction to- ward said uppef crossbar (292)

said other array
the tongues 306 of the frame surround each rib 272 and

the abutted pillar 229 paired therewith.

As may be appreciated from the foregoing and as
is best illustrated in Figure 14, when the components of
the receptacle are assembled the central metallic plate
302 of the frame 212 extends through the receptacle to
isolate electrically the trailing portions 240T, 242T (Fig-
ure 14) of the contact springs in the spring arrays 240,
242. The full extent of the trailing portions of the contact
§prings 24QT. 242T is best illustrated in Figure 14. That

" Is to say, when the central plate 302 is positioned in the
receptacle andis connected to a suitable predetermined
electrical potential the plate 302 forms a structure that
Serves lo isalate the trailing portions 24QT, 242T of the
sp_ring contacts in the contact arrays 240, 242 they ex-
tend through the bleck 204 to the board B.

Moreover, when the terminator is introduced into
the assembled receptacle the leading edge surface 28
of the ground structure 22 is brought, in accordance with
the present invention, into a predetermined close adja-
cency or, not falling within the scope of the present in-
yention, into abutted relationship with the leading edge
302L of the central plate 302. At the same time tha
ground contacts 300 on the frame 212 (or the legs 354A,
3548 of the spring member 350 in the casa of the frame
212') electrically engage the wails 32 on the ground
structure.

When the edge 29 on the ground structure 22 s
brought within a predetermined close distance of (onthe

- order of 0.005 inch typically) or abutment with the edge
302L of the central plate 302 it should be apparent that
the ground structure 22 is, in effect, extended by the ac-
tion of the central plate 302 through the receptacle. The
cooperating interaction of the ground structure 22 in the
terminator and the central plate 302 in the receptacle
serves to electrically isolate and control the impedance




(290). 14. The system of one of claims 11 -13, wherei
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of the grouped contacts on the terminator and on the
receptacle.

This structure inherently forms a low impediance
transmission line between the forward edge surface 29
of the ground structure 22 and the leading edge surface
302L of the central plate 302 which functions as a
*choke joint* to provide continuity of propagating ground
current between the structure 22 and the plate 302. The
choke joint includes the confronting frontal surfaces
294F. 296F and 297F (Figure 13) on the respective up-
rights 294, 296 and 297 (and the corresponding surfac-
es on uprights 294, 296', 297") and the frontal surfaces
32F (Figure 14) on the walls 32 of the ground structure
22. The engagement of the ground contact 300 or 300"
of the frame 212 or 212', respectively, with the top sur-
face 32T of the walls 32 of the ground structure 22 ter-
minates the low impedance transmission line choke
joint. The inductance of the termination may be altered
from that shown in Figure 19 by physically lecating the
contacts 300 (or 350) as close as possible to the frontal
surfaces of the uprights which form part of the choke
joint and by configuring the contacts 300 (or 350) such
that they contact the top surfaces 32T of the walls 32 as

close as possible to the choke joint.
As may be seen in Figure 22 the impedance of the

choke joint may be lowered by increasing the confront-
ing surface areas of the forward surface 29 of ground
structure 22 and the leading edge surface 302L of the
plate 302. This may be accomplished by chamfering
these surfaces at corresponding angles X and Y. Al-
though any angle could be used, magnitudes of X and
Y should preferably be on the order of forty-five degrees
(45°) since too small an angle may be more difficuit to
manufacture.
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By chamfering surfaces the impedance of the choke
joint is made less dependent upon the clearance dis-
tance C defined between the plate 30L and the ground
structure 29.

Those skilled in the art may readily apprecuate that

in view of the foregaing a receptacle has been provided |

that provides efficient continuation of the ground struc-
ture of the terminator through the receptacle. The reader
skilled in the art may also readily appreciate modifica-
tions to the structure of the receptacle as hereinabove

set forth. It should be undearstood, however, that such
modifications are to be construed as lying within the
scope of the prasent invention as set forth in the append-
ed claims.
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Claims

1.

An electrical connector system, comprising

a receptacle (100;200) having two arrays of
contact elements (240,242) and a first conduc-
tive plate (302) between said two arrays of con-
tact elements (240,242),

a terminator (10) having two arrays of contact
elements and a second conductive plate (22)
between said two arrays of said contact ele-
ments (58) of said terminator (10),

the first and the second conductive plate
(302,22) having a leading edge (302L,29) ther-
eon respectively,

said receptacle (100;200) and said terminator
(10) being adapted to mate together in a con-
nected state so that said contact elements
(240,242,58) of the receptacle (100;200) and
the terminator (10) form electrical connections
therebetween, and the conductive plates
(302,22) being connectable to a predetemmined
potential,

characterized by

said leading edges (302L,29) being arranged with
a predetermined close adjacency to each other in
the connected state.
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2.

The system of claim 1, wherein said receptacle
(100;200) comprises a conductive frame (212) with
said first conductive plate (302) being integrally
connected thereto.

The system of claim 1 or 2, wherein said conductive
plate (22) of the terminator (10) has at least one
conductive wall (32) upstanding therefrom between

contact elements (58) of one array.

The system of claim 2 or 3, wherein said frame (212)
further comprises at least one crossbar (290,292)
extending in parallel to said conductive plate (302),
the crossbar (290,292) having a contact (300) ther-
eon, the contact (300) being electrically engagable
with the conductive plate (22) of the terminator (10)
in the connected stats. '

The system of one of claims 1-4, wherein the lead-
ing edges (29, 302L) of said conductive plates

The system of ane of claims 1-5, wherein said pre-
determined close distance is less than or equal to
about 0.127 mm.

The system of one of claims 4-6 wherein the cross-
bar (290,292) has ablind opening (301) therein, and
wherein the contact (300) is press fit within the blind
opening (301) and the crossbar (290,292).
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8. The system of one of claims 4-6 wherein the cross-
bar (290,292) has a bore (362) extending there-
through, and wherein the contact is at least one
generally U-shaped member (300') comprising a
base portion (352) with a pair of legs (354A,354B)
extending therefrom, the legs of the U-shaped
member (300') extending through the bore (362) in
the crossbar (290,292).

9. The system of claim 8 wherein U-shaped member
(300" has a stiffener (358A,258B) disposed be-
tween the base (252) and each leg (254A, 254B),
the housing (208) having standoffs (280) thereon,
the standoffs (280) being engagable against the

 stiffeners or the U-shaped member (300") to clamp
the U-shaped member (30Q') against a surface.

10. The system of claim 8 or 9 wherein the U-shaped
members (300') are connected by a web.

11. The system of one of claims 2-10, wherein said re-
‘ceptacle (200) additionally comprises an insulative
contact block (204) for supporting at least a portion

of an array of said contact elements (240,242), the
contact block (204) being received in said conduc-

tive frame (212).

12. The system of one of claims 2-11, wherein said con-
ductive frame (212) comprises an upper crossbar
(290) and a lower crossbar (292), said first conduc-
tive plate (302) being centrally disposed between
said upper and lower crossbars (290,292) and be-
ing disposed in a plane substantially parallel with
said upper and lower crossbars (290,292).




REPLACEMENT SHEET

\ .
LT | 0 1JuL 1997

- 13. The system of claim 12, wherein each of said two
arrays of contact elements (240,242) extend from
said insulative contact block (204} in a plane parallel
to said crossbars (290,292) such that one array of
contacts (240) is disposed between said upper
crossbar (290) and said conductive plate (302), and,
said other array of contact elements (242) is dis-
posed between said lower crossbar (292) and said
conductive plate (302), said one array of contact el-

ements (240) being deflectabie in the direction to-
ward said upper crossbar (292) and said other array

of contact elements (242) being deflectable toward
said lower crossbar (290).

- 14. The system of cne of claims 11-13, wherein said re-
ceptacle (200) further comprises an insulative
. housing (208) being recsived in said conductive
frame (212) for receiving said insulative contact
block (204), said housing (208) having a plurality of
fingers (268) forming spaces therebetween and a
retaining member (270) connecting said fingers
(2686}, each said contact element (240,242) extend-
ing from said contact block (204) into a correspond- -
ing one of said spaces such that the extended ends
{238) of each of said contact element (240,242) is
deflected and retained by said retaining member

(270).
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15. The system of claim 12 or 13, wherein said recep-
tacle (200) further comprises an insulative retaining
member connected to said conductive frame (212)
proximate to said upper and lower crossbars
(290,292), said retaining member having a plurality
of openings for receiving the ends of said contact
elements (240,242) and retaining said ends therein.
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CONNECTOR SYSTEM FOR
MULTIPLE ELECTRICAL, CONDUCTORS

ABSTRACT OF THE DISCLOSURE
- A receptacle (200) for terminator (10) for multiple conductors includes a housing
(208), a contact block (204) having a first (240) and second (242) array of contacts, and
a frame (212) with a central plate is connected to ground potential the contract arrays are

electrically isolated from each other.

FIGURE 15.




