-1 - SPECI@f%& L CABLE CONNECTOR Field of the Invention This
I nvention generéi&%iSéﬁggé%i¥%5¥¥% art of electrical connectors and,
particularly, to a shﬂh&ﬁrﬁpvgnttpnnmnme@ptipcrelatb-cMMuinewaﬁBsaﬂbly,
suchsas for ieReHildaiCedhndetod! &ha, ﬁ&%@%ﬁ&?&éf@ﬁ a\% %E@id% cQ gé'
cabl es have a conductor. core, wth a § f ati on erearaoun
out er |nsuIQHQH§% &leskrical, cPANectoxn  asgembi¥, 2 SMCh A%rfen| nse
bet ween t hewdlthaidoaxidlt kablagket . Coaxi al cables of the character
described are beconin%ﬂf@f&%ﬁ“fﬂﬂdﬁated wires or coaxial cables have
a conductor core with a sheath of insulation therearound,
10 an outer insulating jacket and a shield means, such as a
braid or foil, between the sheath and the jacket. Coaxial
cables of the character described are becoming increasingly
miniaturized and commonly are termed "microcoaxial" cables
and are used for high speed signal applications. For
15 instance, a 50 ohm microcoaxial cable may have an outside
diameter on the order of 1.9 mm which can be terminated on
a 2.5 mm pitch either in a single row or a multi-row
configuration. Contacts terminated to the cores of such
. cables are mated to compliant pins fixed in a plane of a
20 2.5 mm grid array.

' Such microcoaxial cable and connector systems are
available 'with the cables terminated to their respective
contacts by crimping or soldering termination techniques.
A proﬁlém with such technques\is that they require consid-

25 erable time in preparing the éables, such as exposing the
braided or foil shield means, as well as terminating the
cables to their respective contacts. _Terminatidn tooling
for such applications normally reqdire several tools to
carry out the completed terminating and grounding opera-

30 tions. Other problems involve discrepancies between the
electrical potential between separate cable/contacts, and
"crosstalk" may occur between any members of a multi-cable
system at different electrical potentials.
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readily applicable for high speed signal applications
utilizing impedance controlled microcoaxial cables.

As is known, a coaxial cable includes a conductor
core with a sheath of insulation therearound . an outer
insulating jacket and a shield means, such as a braid or
foil, between the sheath and the jacket. The invention
contemplates a connector assembly for terminating such a
coaxial cable or shielded insulated wire. The connector
assembly includes dielectric means mounting an electrically
conductive signal terminal for termination to the conductor
core of the insulated wire. Conductive grounding terminal
means are mounted in the assembly outside the dielectric
means and includes piercing means for displacing the outer
insulating jacket of the wire to engage the shield means
thereof. In the preferred embodiment, the piercing means
is structured to displace the insulating jacket upon
application of a force on the grounding terminal means
generally parallel to the longitudinal axjs of the wire.

The invention also contemplates a unique combina-
tion wherein the signai terminal has at least one deflect-
able wall portion for displacing the sheath of the wire to
terminate the conductor core, also upon application of a
force directed generally parallel to the longitudinal axis
of the wire, whereby the wire can be both grounded and
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10 individual terminals. The separator plates provide means
for reducing crosstalk in the connector. Preferably, the
dielectric means is a molded component, and the separator
plates are insert molded in the compohent. In addition,
the separator plates have portions exposed exteriorly of

i5 the dielectric means for engagement with the grounding
terminal means. Still further, the grounding terminal
means may comprise a unitary component including a
plurality of the piercing means for displacing the outer
insulating jackets of the plurality of wires, thereby

20 providing a ground for all of the wires at or near the same
electrical potential. The grounding terminal means also
has shielding arms juxtaposed outside the signal terminals
along two opposite sides thereof, with the separator plates
being disposed along the other opposite sides of the signal

25 terminals.

A shield or outer housing is disposed about the
dielectric means and conductive grounding terminal means.
The shield may be a die cast component of zinc, a copper
alloy or the like. The shield engages the conductive

30 grounding terminal means as well as the separator plates
and acts as an abutment means to facilitate termination of
the connector assembly by appropriate application tooling.

Other objects, features and advantages of the
invention will be apparent from the following detailed

35 description taken in connection with the accompanying
drawvings.
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appended claims. The invent on,\ﬁggﬁ$hﬁr wi its objects
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than prior mefeteardwmitguehe ﬁblIbWiﬂgL&éﬁri%Ei’bﬁiM?{ i&pﬁlbhﬁﬁhtbjﬁﬁ.ohzm i ng,
and whi ch L all cr . nar e | nvention An

obj ect, thz'}rie o?@éo.%ﬁéﬁl@# e??gi oél)éafc"ssﬁ?%s'prgm gﬁf%e%ﬁéﬁdrﬁ reves
connect or A¥MANALS f ddensifynalike nglementsl dinl itheul filguresr amd deaxi al
cabl e and WHighs s readily applicable for high speed signal applications

utiJj zing i npedance | l ed,m crocoaxi al, cables. As is known, a coaxi al
ca®% includes a conddFURE cbr dswia Perepeckive "iﬁ!’ul%ft idnCPRBLEEPEUNC, an
out er assembly of the invention, for terminating a plurality of

shielded insulated wires or coaxial cables;
FIGURE 2 is an exploded perspective view of the
major components of the connector of Figure 1;

15 FIGURE 3 is a vertical section taken generally
along line 3-3 of Figure 1;

FIGURE 4 is a vertical section taken generally
along the line 4-4 of Figure 1;
FIGURE 5 is a vertical section taken generally

20 along the line 5-5 of Figure 1:

FIGURE 6 is a front elevational view of one of
the signal terminals mounted in the connector assembly;:

FIGURE 7 is a side elevational view of the signal
terminal of Figure 6;

25 FIGURE 8 is a vertical section, similar to that
of Figure 3, with all of the interior components removed to
illustrate the interior configuration of the outer housing
or shield;

FIGURE 9 is a front elevational view of the inner

30 dielectric housing including the signal terminals mounted
therein and including the separator plates between the
terminals;

FIGURES 10A-10F represent sequential steps in the
termination of the connector assembly illustrated in Figure

35 1, and including the various components illustrated in the
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the groundipgniesfingbrf®88 pins, for termination to the electrical
connector assembly of the invention illustrated in Figures
1-12; and |
15 FIGURE 14 is a top plan view of the blank layout
for a portion of the ground terminal utilized with the

present invention.
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to term natg t.he Qg or core, also upon application of° a“force dfrected
generally|é%%ﬁqQ§ Li e |ongitudinal axis of the wire, whereby the wire

can be both grounded Thel connéstderassatlsly | s r shownseul dyappkeabliean of
those aXia&ﬁ(ﬁfﬁﬁréylvgﬁﬁf”égﬁéééﬁgﬂéf§?i8§1§03hi%%ter housing or
10 shield 18 and a lower mating connector entry cap 20 are
visible.

Figure 2 shows the major components of electrical
connector assembly 14 (with coaxial cables 16 not shown).
More particularly, outer housing 18 is shown at the top of
15 the depiction and lower entry cap 20 at the bottom of the
depiction, with the other components located therebetween
to facilitate the illustration, the other components being
assembled substantially within outer housing 18. The outer
housing comprises a shield for the connector assembly and,
20 preferably, is a molded component of zinc, a copper alloy
or the like by die casting techniques. The housing alter-
natively could be fabricated by folding, pressing or other
techniques. Entry cap 20 is unitarily molded of dielectric
material, such as plastic. The outer housing has a pair of
25 tabs 22 formed at opposite ends of the bottom of the
housing for locating in recesses 24 at opposite ends of
" entry cap 20. In final assembly, the tabs are crimped
inwardly to secure the entry cap to the outer housing. The
entry cap protects the mating ends of signal terminals

30 within housing 18, as will be seen below.
Figure 2 also shows a grounding terminal, gener-
ally designated 26, a signal module, generally designated
28, and a metal signal terminal, generally designated 30,
all of which are assembled together, as described herein-
35 after, within outer housing 18. It should be noted that
only one signal terminal 30 is shown in Figure 2, but there
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entry holes 32, grounding terminal 26 has four cable
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grounding petween signal terminals 30. Grounding terminal 26 is a
single member which grounds the internal shielding means of
all of the coaxial cables 16. Consequently, all of the
15 shields are maintained at or near the same electrical
potential, as will be evident hereinafter. Grounding
terminal 26 also includes shielding means ‘juxtaposed
outside of signal terminals 30. Specifically, four pairs
of depending arms 42 extend lengthwise along two opposite
20 sides of the respective terminals. With the arms being
disposed on two opposite sides of the signal terminals, and
with separator plates 40 being disposed between adjacent
signal terminals, the terminals are surrounded by shielding
members on all sides, including the end-most terminals
25 being shielded on the outsides thereof by the end walls of
outer housing 18 which forms an additional shield for the
entire connector assembly.
Still referring to Figure 2, it should be under-
-stood that the invention contemplates a unigue arrangement
30 whereby grounding terminal 26 is terminated to the shields
of all of the coaxial cables, and signal terminals 30 are
terminated to the conductor cores of respective ones of the
cables in response to forces directed generally parallel to
the 1longitudinal axes of the cables. This will be
35 described in greater detail hereinafter. However, suffice
it to say at this point that grounding terminal 26 has

This Sheet Has Been Replaced

AR




46, for piercing the insulating sheafh_s ﬂbout the inner .
termmnal means St undr n)gtg termnal means may conprise
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a di e cast forp@imwnltanedusly masmperminating one or more cables in
one or more rows thereof.
Figureé 3-5 are vertical sections through connec-
tor assembly 14 at various locations as described above in
15 the Brief Description Of The Drawings. It can be seen that
each coaxial cable 16 has a conductor core 48 with a sheath
of insulation 50 therearound, an outer insulating jacket 52
and a shield means 54, such as a braid or foil, between the
sheath 50 and the jacket 52. Heretofore, in preparing a
20 coaxial cable for termination in a connector assembly,
outer jacket 52 normally is stripped to a given length to
expose shield 54, and the shield is wrapped back over the
jacket for termination to a ground terminal, as by crimp-
ing. Most often, sheath 50 also is stripped to expose a
25 distal end of conductor core 48 for termination to an
appropriate signal terminal. As can be seen in Figure 4,
those preparation steps are significantly reduced by the
insulation displacement concepts of the invention. Specif-
ically, it can be seen in Figure 4 that outer jacket 52
30 (along with shield 54) has been cut back, as at 56, simply
to expose a given length of insulating sheath 50 without
exposing any length of the conductor core nor any length of
the shield. Therefore, the shield is not wrapped back onto
the outer insulating jacket.
35 As described in greater detail hereinafter,
piercing means 44 of grounding terminal 26 displaces the
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the longitudinal axes of cables 16, as described in greater

10 detail hereinafter.

As seen in Figures 4 and 5, piercing means 44 of
grounding terminal 26 is formed by a pair of inwardly
directed piercing sections 58 which are generally V-shaped.
Referring back to Figure 2 in conjunction with Figures 4

15 and 14, cut-outs 60 are stamped out of the grounding
terminal generally at the apex of the V-shaped piercing
sections. These cut-outs facilitate piercing the insulat-
ing material of jacket 52. Figures 2 and 14 also shows
triangular cut-outs 62 which simply are provided for

20 facilitating forming piercing sections 58 in V-shapes
uniformly along the length of grounding terminal 26.
Figure 14 shows a blank layout 150 corresponding to the
portion of ground terminal 26 that will pierce jacket 52 in
order to terminate one shield 54 of one coaxial cable 16.

25 On one half, each cut-out 60 can include three equally
spaced, rounded fingers 152 that project into cut-out 60
and displace the outer jacket 52 of the coaxial cable to
terminate shield 54. The other half of each cut-out 60
includes a semi-circular portion 154 dimensioned to support

30 the outer jackets 52 during termination without the semi-
circular portion 154 piercing the jacket. Such design is
extremely effective to permit displacement of outer jacket
52 with no or only minimal distortion of insulating sheath
50 which surrounds core 48.

35 Referring back to Figure 4, piercing means 46 of
each signal terminal 30 similarly is formed by opposed,
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within the connector assembly, notwithstanding the fact

that the entire connector assembly is substantially sur-
rounded by die cast housing 18. More particularly, it can
be seen in Figure 4 how arms 42 of grounding terminal 26
15 cover the entirety of opposite sides of each signal termi-
nal. Figure 5 shows the configurations of grounding
separator plates 40, and it can be seen that the separator
plates substantially cover the sides of the signal termi-
nals opposite the sides covered by arms 42 of the grounding
20 terminal.

Continuing to refer to Figure 5, as stated above,
grounding separator plates 40 are insert molded into inner
housing 38 during the forming of signal module 28. It can
be seen how the molded material of the housing flows

25 through holes 70 and vertically elongated slots 72 in the
separator plates. Whereas holes 70 simply are stamped out
of the metal of the plates, slots 72 are stamped on a bias
so that metal is displaced outwardly to form nibs 74
projecting outwardly for secure engagement of the grounding

30 separator plates with outer die cast housing 18. Alterna-
tively, nibs 74 could be stamped in the final shape of
plates 40, as shown, without displacing any metal while
stamping slots 72. Holes 70 and slots 72 are provided to
allow plastic material to flow through the separator

35 plates, thereby allowing module housing 38 and the entire
module 28 to be fabricated as a unitary part. Slots 72
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FIGURE 3 i supwag‘ri:tlll’cf?cj'sg%tsi%?;u:%%ilésn 7gser‘;’gri§ﬁ engfgﬁgtpfnlgogt_:gm%ﬂ%iog%r e 1,
FI GUEE 4 i ssi°¥§r§9cgfi%e@()i hetuaen, axmsc A2 p§ growading terminal 26. Figure
1, Fl GURE SThisa irtérengageménion nai_mx?elmeal hf&paﬁgﬁgftt le“:siég' gl-a‘i: of
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pgtrate Jhe b el 2hoson dISAl LY Rhre et housing
Figures 6 and 7 show the configuration of each
metal signal terminal 30 in a condition prior to being
deformed to displace the insulation of sheath 50 of a
respective coaxial cable. Each signal terminal can be
15 divided functionally into a termination area 84 and a
mating area 86. The termination area includes piercing
means 46 formed by piercing sections 64 and cut-outs 65.
Mating area 86 is provided by a pair of arms 88 which
define a female contact or receptacle for receiving a
20 mating signal pin of an appropriate mating connector. It
can be seen that shoulders 66 are disposed between the
termination and mating areas. The terminal is designed for
displacing the insulation of the coaxial cable in response
to or upon application of a force on the terminal generally
25 parallel to the 1longitudinal axis thereof, i.e., the
longitudinal axis of the coaxial cable. In essence,
piercing sections 64 are inwardly deflectable wall portions
of the signal terminal which are driven inwardly toward
each other, through the insulation, in response to the
30 longitudinally directed force. Terminals of this type are
shown in U.S. Patents Nos. 4,512,619 to Dechelette, dated
April 23, 1985, and 4,955,816 to Roberts et al., dated
September 11, 1990, both of which are assigned to the
assignee of this invention and which are incorporated
35 herein by reference. .
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expl oded deEthh9H56P9F€699e1201uﬂ§ﬁ aepairnofainteritopveboulders 94,
one at each opposite end of the housing. Referring to
10 Figure 3 in conjunction with Figure 8, shoulders 94 engage
upwardly facing shoulders 96 formed at opposite ends of
dielectric housing 38 of signal module 28.
Figure 9 shows a side elevational view of signal
module 28 to illustrate the relative spacing and separation
15 of grounding separator plates 40 and signal terminals 30.
It can be seen that the separator plates "cover" substan-
tially all of the entire longitudinal extent of the signal
terminals to provide shielding therebetween. This substan-
tially reduces crosstalk between the signal terminals.
20 Outwardly projecting stops 98 also are shown to define
upwardly facing shoulders 96 for engaging downwardly facing
shoulders 94 (Fig. 3) of outer housing 18.
Figures 10A-10F represent sequential steps in
assembling and terminating connector assembly 14 (Fig. 1),
25 illustrating the major components shown in Figure 2. More
particularly, signal terminals 30 are inserted into cavi-
ties 36 in housing 38 of signal module 28 having separator
plates 40 insert molded therein, to provide a signal module
subassembly 100 (i.e., 28 in Fig. 12). The signal termi-
30 nals are retained within the signal module by an interfer-
ence fit between retaining teeth 107 (Fig. 7) and the
insulating material within the cavities of the module.
Referring to 10B, grounding terminal 26 is
inserted into outer housing 18 to form a subassembly,
35 generally designated 102 in Figure 10C. The grounding
terminal is held within the housing by teeth 104 (Fig. 4)
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102 as shown in Figure 10B and is held therein by a press-
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back onto the outside of outer jacket 52.

As seen in Figure 10E, the coaxial cables then
are inserted into the connector assembly 14, freely through
holes 32 in the top of housing 18, to a position wherein

15 outer jacket 52 is in registry with piercing means 44 of
the grounding terminal and insulating sheath 50 is in
registry with the piercing means of the signal terminals.

A force "F" (Fig. 10E) then is applied in a direction
generally parallel to the 10n§itudina1 axis of the connec-

20 tor assembly, (i.e., generally parallel to the longitudinal
axes of coaxial cables 16) whereupon the piercing means of
the grounding terminal pierces insulating jacket 52 and the
piercing means of the signal terminals pierce insulating
sheath 50, thereby terminating both the shield means of the

25 cable as well as the conductor core of the cable.

Lastly, mating connector entry cap 20 (Fig. 10F)
is positioned into the bottom of connector assembly 14, as
shown in Figures 3-5, and connector assembly 14 is ready
for mating with a complementary connector assembly, partic-

30 ularly by receiving terminal pins from that assembly into
the receptacle means defined by arms 88 of signal terminals
30. Entry cap 20 is secured in position by means of
crimping tabs 22 on housing 18 and recesses 24 on the
retaining cap, as described above in relation to Figures 1

35 and 2.
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m crocoaxi al g&pdt£F1y 98M/AideY 10E shows a fixture "ew for fixedly
10 engaging the top of outer housing 18. Ram means "r" drive
the signal contacts and the grounding terminals upwardly,
as by force "F", relative to the fixed housing.
More particularly, Figure 11 shows somewhat
schematically a tooling system which might be used.
15 Specifically, the connector assembly, without entry cap 20
can be placed in a fixture schematically illustrated at 106
in Figure 11 so.that the top of outer housing 18 abuts
against a shoulder 108 of the fixture. A first ram 110 has
a pair of end fingers 112 and three intermediate fingers
20 114, and a second ram 116 has four fingers 118. As ram 110
is moved in the direction of arrow "B", fingers 112 and 114
move in paths as represented by arrows "C" and "DY, respec-
tively. Fingers 112 engage the bottoms of stops 98 of
signal module 28 (Fig. 9) and fingers 114 engage the distal
25 ends of grounding separator plates 40. Keeping in mind
that the grounding plates are insert molded in housing 38
of the signal module, the module thereby is firmly engaged
by the tooling of ram 110.
Referring to Figure 5 in conjunction with Figure
30 11, it can be seen that separator plates 40 engage ground-
ing terminal 26 at shoulders 76 of the separator plates.
Consequently, forces are applied to piercing means 44 of
the grounding terminal by fixture 106 engaging the top of
housing 18 which, in turn, engages the top of the grounding
35 terminal. Opposing these forces in the opposite direction
is the engagement of the grounding terminal by shoulders 76

heet Has Been Replaced

T



desi ‘ed fepr$ﬁented bytarroﬁé :ﬁ; and engage fhfrlders gg of sig?§1 1
esi gnat e . copnector _asse is ,shown ssenbl ed,in ure
and, gconseqﬁgf:ﬂ:ﬁﬁ'e”son:?'(é/‘| 2% oﬁﬁ@ R ve 1Y ﬁé’dorg%ﬁ?’éﬁae48%%dr§'llﬁgaﬁp nié i ng
connect or eRigyresap4 206 arand/i & bioppoBiingr th@sehforcescinttive appgeiiet s of
el ectrical gppaeeish fésﬁf@la}i%dé%]éﬁk %%ﬂbetaggbggegggrgéﬁéfm)m Mor e

particul arl out er housing, 18 1's shown at the epi.ctron and

| ower entry¥éﬁﬂr20%n wharei t Bae otopee ofepfe i shonatt feamdngdiserabut
conponents hgaghet shouzleirsc®s (¥ fsignal ahéahie hbuBshgateQn, giwcet her

conpgnent s DAY ARaa e 05121 R alithel. S "o Ra e W7 O
interengaging shoulders 76 and 78 (Fig. 5) when piercing
means 44 of the grounding terminal is deformed, and since
outer housing 18 in turn abuts against fixture 104, move-
ment of fingers 118 against shoulders 66 of the signal

15 terminals will effect deformation of piercing means 46 of

the terminals in response to the opposing forces longitudi-

nally of the connector assembly as indicated by arrow "B"

in Figure 11. Preferably, rams 110 and 116 are sequen-

tially moved by appropriate means so that the grounding

20 terminal is deformed and terminated before the signal
terminals are deformed and terminated.

Figure 12 shows an electrical connector assembly

14' having two longitudinal rows of coaxial cables termi-

nated to respective signal terminals. This alternative

25 connector assembly is illustrated simply so that it is

understood that the concepts of this invention are equally

applicable to connector assemblies for grounding and

terminating one or more coaxial cables in a single row or

in a multi~row array, or in practically any array depending

30 upon the design parameters of the electrical connection

systen.
Lastly, Figure 13 schematically illustrates a
complementary connector assembly, generally designated 120,
which may include a receptacle housing 122 mounting a pair
35 of outside grounding pins 124, a center grounding pin 126
and a pair of signal pins 128 disposed alternatively

This Sheet Has Been Replaced

AR




female contact means prOV1ded by contact arms 38 of s k
preferably Is.a onent of zinc, or the I| e by

ol
di e castlnBeFE&HﬁFﬁuéQ Tﬂggﬁ69§|ﬁ§°BP§§Pg H%??v @'Yﬁﬂﬁ% PRoagD tRAt ed by
fol di ng, poassidg airm hez ofctheugtouhding GRirmMihals U26} aandy theded of

dielectric ' ic..Th Ler; h ai r. of tabs
2|2 formreld agﬁggglo? e eng]go“’% étio t‘f’%‘r‘rf%f %teh géj é P’%?wﬁgi'at{"h
recesses 2ada@csp§o§nnereﬂn950¢2enfryheagrqmndlnqrt¢ abseewﬂﬁﬁerthe t abs
are cri ”DeﬁihevﬁaékYtécFﬁ?.%n&é?ﬂhQ %E‘AHW CPR ésni&eceﬂéﬁrwfmsr rdhe

i

entgy, cap pestestacthe relins 107 o3 o Lol TS WL KelET e
aIIy deS|gshbtd 250 andi | ity rosEghu (20, igepebaﬁagddettgnnbedhes 132 for
accommodating outside grounding pins 124.
It will be understood that the invention may be
embodied in other specific forms without departing from the
15 spirit or central characteristics thereof. The preseht
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.
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Claims
28, and a netal signal termnal, generally designated 30, all of which are
assenbl ed toget her, as described herein- after, within outer housing 18.
It shoul d bk. n@te@nnhetounhqsemblsighﬁb fernteamiﬂ@tingshbmheaatthure 2,

but there b r n term t duc-
tor cores of eachﬁﬁégd §n§gg§t%ga§}g ﬁa&gﬁg z ?hﬂ?ﬁ g Q?E Sﬁgz
seen that outeVFihBugi Aheathhaf FBEPleﬁbPe éﬁ?#ytheregrsendgrennevﬁgr

term nal 26 hagnéquatenll gatheougb2hohps 84sRid1ai #8ahsPEY) ebeBubaa four

through the sheath (50) and the jacket (562) comprising:
dielectric means (38) mounting an electrically conductive
signal terminal (30) for termination to the conductor
core (48) of the wire (16), and
conductive grounding tefminal means (26) outside the
dielectric means (38) and having piercing means (44) for
displacing the outer insulating jacket'(52) of the wire
to engage the shield means (54) thereof, wherein said
grounding terminal means (26) include shielding portions
(42) juxtaposed outside the signal terminal (30).

2. The connector assembly of claim 1
wherein said piercing means (44) on the grounding
terminal means (26) for displacing the outer insulating
Jacket (52) is structured to displace the insulating
Jjacket upon application of a force (F; C; D) on the
grounding terminal means (26) generally parallel to the

longitudinal axis of the wire (16).

3. The connector assembly of claim 2
wherein said signal terminal (30) has at least one
deflectable wall portion (46) for displacing the sheath
(60) of the wire (16) to terminate the conductor core
(48) upon application of a force (F; E) directed
generally parallel to the longitudinal axis of the wire
{16) whereby the wire (18) can be both grounded and
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hol es 36 defining cavities for termnals 30. .The through holes 36 in signal
nodul e 28 % éﬂPﬁ)?‘iﬁﬂ"?%t%r cﬁséﬁeé'btfejrx &frﬁ?eﬁ’l"hcﬁjsﬁﬁg;neans 38 within which

si gnal term niohsldding ca noomdwedt i ves slebeld belB hedlsowiaf tles . d fldlkeact g UNdi Ng
separator pl 40 | NS L n, 4 [ ' | ans 38
and are di spgéi%'%e‘:\?;\%gnigig%%?%ﬁn&\%ki%%}éjo%%%if%%%@ei S a
si ngl e nmenberme#nh( 3 burkke tsleiedd ki) ndluding shutimenti mganpifae
coaxi al cabl esngddi i ndOPEEANOPKA Yardtind Blg eriidl dfede (@6 Nt@ ned at or

near the sane_ el ectrical pofential as wll be evident hereinafter.
G oundi ng t erftGititate ying | safed RIS & Jreanmh S 44k it AP IRRST de of
signal term nehes Msulspeind | jdtet (5R) Miréesponse to relative

movement between the conductive shield (18) and the

grounding terminal means {26).

5. The connector assembly of any of claims 1 through 4
wherein the dielectric means (28) is for mounting a
plurality of signal terminals (30) for termination to the
conductor cores (48) of a plurality of insulated wires
(16).

6. The connector assembly of claim 5
wherein said dielectrical means (28)_inc1udes a plurality
of conductive separator plates (40) fixed to the
dielectrical means and individually disposed between

adjacent individual signal terminals (30).

7. The connector assembly of claim 6
wherein said dielectric means is a molded component (28),
and said separator plates (40) are insert molded in the

component.
8. The connector assembly of claim 7

wherein said separator plates (40) have portions (76)

exposed exteriorly of the dielectric means (28) in

L



f d di I s along,t 0 si,te sid of the
?espgngv;gq'?e?{n{F\caﬁee %ﬁ%ﬂ‘ﬁ%%@&% s%&g%]é'gpsgnﬂf’\}ﬁ)u%b.g%si te sides
of the signal¥"heredmathe sreunding storminal meanws(2®) boatudesposed

bet ween adj acgnir#i DO o# S8l Ao} Ferd {18 LR AR £4 AT For8 Ui { HTUEFh PVt

shi el di ng Jme‘rrber_s oﬁﬂﬁl Sj des,%i ncl u mg thea‘end?rmst term na sé)bellleng _
shi el ded on t%‘bt%ﬂt’s'?ﬂ'éis‘“t’rféﬁ ARt ({R2 ERf e PIrakitey QbusivrRe 18 which
forms an addi¢i®hal shield for the entire connector assenbly. Still
referring to Figure 2, it should be tinder- stood that the invention
contenpl ates a uni que arrangenent whereby grounding termnal 26 is

t er mi nat ed 0.0 Thee osiningat mfasdembdfy tdfe cdeedbni @ cabl es, and si gnal

termnals 30Heérein said grounding terminal means comprises a unitary
component (26) having shielding portions (42) juxtaposed
outside the signal terminals (30).

11. The connector assembly of any of claims 1 through 10
including a shield (18) about the dielectric means (28)
in conductivity with the grounding terminal means (26).

12. The connector assembly of any of claims 1 through 11
wherein said shielding portions comprise arms (42)
extending along two opposite sides of the signal terminal
(30), the connector assembly (14) also includiﬁg a pair
of conductive separator plates (40) fixed to said
dielectric means (38) and disposed along the other

oppbsite sides of the signal terminal (30).
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terminated to. the conductor Eores Pssebly 1 (34)onE8%0r terminaking i3
response toshbﬁéggddFPEBﬁéGeéeHéFQIK}Gpamanﬂgta)anﬂudtngu¢chneﬁs)axes
of the cablesth a Thhéavh! |(50)c §£SAmMRARHIGNI ERELEaFE RS RS S %é%

Ho fi t o, i nt that roundln t ef m nal
- 8\Ae\|c/)|e;r Ci n%n gﬁéinag%%‘?%?gy(%& adﬁgtae&hiﬁ d F4b %?E‘f’ﬂgntﬂ%e dtheath
i nsul ati ng #ndkehe qfacket coThieahssahbly, incliudegnal dielettric Hsuding Ng

pi ercing "Eé‘f'§)t H‘Sﬁﬁ‘ﬁhby dif St PO £E-4Pry T 8bnBLEE VDY s&%%a'l“sé" Gimd

sheat hs about 1he
(30 for termlnation to the conductor core of the wire. A
10 conductive grounding terminal (26) is disposed outside the
dielectric housing and has an insulation piercing section
(44) for displacing the outer insulating jacket of the wire
to engage the shield thereof, in response to the applica-
tion of a force on the grounding terminal generally paral-
15 lel to the longitudinal axis of the wire. The assembly is
applicable for terminating a series of shielded insulated
wires, with a plurality of conductive separator plates (40)
insert molded to the dielectric housing and individually
disposed between adjacent individual signal terminals.
20 When the assembly terminates a plurality of shielded
insulated wires, the grounding terminal is a unitary
component having shielding portions (42) along two opposite
sides of the signal terminals, with the separator plates
along the other opposite sides of the signal terminals.
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proj ecting dﬁigh@ﬁgg_tng_snggng;gggagenent of the grounding separator
Ctamped In the final stace ofversieh gollesEnly atfide BLOIHE £ 6r
nmetal while %%a%rh@ay%%nqqtomaeyirmaamcsﬂlaﬁémtgre ﬁ*éﬂgéﬂgt%ﬂ%l | ow

pl astic mat egieinding! eVeldtrdeah td&xrw:ﬁtﬁséﬁlﬂ{ﬁ stBAr algy R ons&g
nodul e hou5|n 38 and t ?3€#Ire nodul e 28 to be fabricated as a unitary
p

part. Slot ¥ °3¥§3 ga- flexibility for nibs 74 when they engage
within slots 90 of houShihgld&d ihsuldadtedsiwdwed be mmeastial cables have

a conductor core with a sheath of insulation therearound,
an outer insulating jacket and a shield means, such as a
braid or foil, between the sheath and the jacket. Coaxial
cables of the character described are becoming increasingly
miniaturized and commonly are termed "microcoaxial" cables
and are used for high speed signal applications. For
instance, a 50 ohm microcoaxial cable may have an outside
diameter on the order of 1.9 mm which can be terminated on
a 2.5 mm pitch either in a single row or a multi-row
configuration. Contacts terminated to the cores of such
cables are mated to compliant pins fixed in a plane of a
2.5 mm grid array.

Such microcoaxial cable and connector systems are
available with the cables terminated to their respective
contacts by crimping or soldering termination techniques.
A problem with such techniques is that they require consid-
erable time in preparing the cables, such as exposing the
braided or foil shield means, as well. as terminating the
cables to their respective contacts. Termination tooling
for such applications normally require several tools to
carry out the completed terminating and grounding opera-
tions. oOther problems involve discrepancies between the
electrical potential between separate cable/conté\cts, and
"crosstalk" may occur between any members of a multi-cable
system at different electrical potentials.
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quires less cable prep arat:.on than prJ.or art techniques,
t hat each separ tor Late is pr oy % upwar dl fac
shoul ders 7% d5§8 THE bﬁt"f"Bﬁ\?r?ngF‘lggg‘ll?nS © 16’9'2¥‘n8e &égﬁ arms
42 of grounduhgtant:mahay 2educkeiss crosstaldfagenent bet ween t he separat or
pl ates, at shoulders 78, with the grounding termnal is oppositely directed

to an interengagenent between an end wall 81 of outer housing 18 and a top
wal | 82 of Summanyngfithei Iavepkionor purposes described hereinafter.

Figures 6 and 7 show Ahe cswj\éwpr%hb&@f@,freeacafmxﬂ $heenatibfr dako30 in
a condition 9 e‘:,n f or med |slacet ulatlgn of _sheath 50
of a respec‘i’f éﬁa‘i‘u% s rﬁ‘r%tqreﬁ r]'é’aﬁ o tErPLinaL~
functi onal | ingm shiebied ninsulhated widde ax cwaxial cable and which is
readily applicable for high speed signal applications
utilizing impedance controlled microcoaxial cables.

As is known, a coaxial cable includes a conductor
core with a sheath of insulation therearound, an outer
insulating jacket and a shield means, such as a braid or
foil, between the sheath and the jacket. The invention
contemplates a connector assembly for terminating such a
coaxial cable or shielded insulated wire. The connector
assembly includes dielectric means mounting an electrically
conductive signal terminal for termination to the conductor
core of the insulated wire. Conductive grounding terminal
means are mounted in the assembly outside the dielectric
means and includes piercing means for displacing the outer
insulating j'ackét of the wire to engage the shield means
thereof. In the preferred embodiment, the piercing means
is structured to displace the insulating 3jacket upon
application of a force on the groundihg terminal means
generally parallel to the longitudinal axis of the wire.-

The invention also contemplates a unique combina-
tion wherein the signal terminal has at least one deflect-
able wall portion for displacing the sheath of the wire to
terminate the conductor core, also upon application of a
force directed generally parallel to the longitudinal axis
of the wire, whereby the wire can be both grounded and
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dielectric means is a molded component, and the separator
plates are insert molded in the compohent. In addition,
the separator plates have portions exposed exteriorly of
the dielectric means for engagement with the grounding
terminal means. Still further, the grounding terminal
means may comprise a unitary component including a
plurality of the piercing means for displacing the outer
insulating jackets of the plurality of wires, thereby
providing a ground for all of the wires at or near the same
electrical potential. The grounding terminal means also
has shielding arms juxtaposed outside the signal terminals
along two opposite sides thereof, with the separator plates
being disposed along the other opposite sides of the signal
terminals.

A shield or outer housing is disposed about the
dielectric means and conductive grounding terminal means.
The shield may be a die cast component of zinc, a copper
alloy or the 1like. The shield engages the conductive
grounding terminal means as well as the separator plates
and acts as an abutment means to facilitate termination of
the connector assembly by appropriate application tooling.

Oother objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying

drawings.
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appended ciaims. 1he invention, togeiher witnh 1Ts oObjects
each ot her andr thgh adeanhagest itherdaf,r empypndee t beistte Linderstdodal by
directed f I | p,
4,512, 619 ;i{)ef%ecﬁ?:féeq%& a °&H ¥ink gigé%bégf n‘égﬁ%%“sé%aﬁ febPon o o
al ., dat ed"i&h chher accompany Qﬁnﬂr%V DEFch aréﬂﬁkgﬂg éEQ(F% fRYeRnee gnee

of this lnmem@ndd&m&ffyarnkecm&it@i DRr ete bfilRhiLNEAd in- 12-
Figure 8 s‘§§§ a vertical, longitudinal section through outer die cast
gbe0|f|cally

housi ng 18 show t hat
- FIGURE 1 is a perspective view of a connector

assembly of the invention, for terminating a plurality of
shielded insulated wires or coaxial cables;

FIGURE 2 is an exploded perspective view of the
major components of the connector of Figure 1;

FIGURE 3 is a vertical section taken generally
along line 3-3 of Figure 1;

FIGURE 4 is a vertical section taken generally
along'the line 4~4 of Figure 1;

FIGURE 5 is a vertical section taken generally
along the line 5-5 of Figure 1;

FIGURE 6 is a front elevational view of one of
the signal terminals mounted in the connector assembly;

FIGURE 7 is a side elevational view of the signal
terminal of Figure 6;

FIGURE 8 is a vertical section, similar to that
of Figure 3, with all of the interior components removed to
illustrate the interior configuration of the outer housing
or shield;

FIGURE 9 is a front elevational view of the inner
dielectric housing including the signal terminals mounted
therein and including the separator plates between the
terminals;

FIGURES 10A-10F represent sequential steps in the
termination of the connector assembly illustrated in Figure
1, and including the various components illustrated in the
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terminate the connector assembly; _
\tAﬂe ihntﬁri or si dg val | BTefrREhE2 rmsa %ﬂ:ri%anr %&b@&@g\é&h& anéoﬂﬂebﬂtol
ich the si edge grqundin plLat es ar.e osed, as al so
seen in Fi gd:rg: sqsﬁ"ﬁgiYnﬁéfn gﬁ(}g Qﬁ}% FHofiguges dne Q{%psg‘l’f'b’cﬂ'%e?g 92
agai nst whi @i tsmndtier embeodiment Syhetefhe tseparewsr ¢f attermimals TARd
housing al SQda@ﬁd’ldeéaﬁ?%‘ ér&ftéﬁgﬁéeédsgﬁ%ﬂéréo% gne.at each opposite

end of the housing rrin OR UNCEIOn Wi t h Fi gure 8,
shoul ders 94 engage uFEFREY ¥hds@ §HEGPBEFss%emétﬂrédi&%uébpétipa efids of

dielectric houeomglaﬁentas:lygnabnﬁﬁdubﬁ %&seimwe Qn&hﬁ?ﬁn@ SgFSunding

el evati onal w dul.e 28t0|l er Iatlves C|ng and

separation hg%r S ddl %@%ﬂ% anP pl gf’é'stﬁ Q:I" é?n%]a?% ggc
connector assembly of the J.nvent:n.on J.llustrated in Figures
1-12; and

FIGURE 14 is a top plan view of the blank layout
for a portion of the ground terminal utilized with the
present invention.
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electrical connector assembly, generally designated 14, for

It b A rs. Rl s "cover" suhstans tially all _of the
enti e on gt Eipai iy EERRIAREInG EhE ordfifinaly K diinat ha o arng
t her ebet wed?PTehilnsiated- wires y oreduiexsocoarxiakl icabdtesengeheraliyal

term nal s. fadyghatyapiei.ecting stops 98 al'so are shown to define upwardly

faci ng shoul ders 96 for engagi ng downwardly facing shoul ders 94 (Fig. 3) of
outer housing 18. Fi g'ai‘ss C%G‘%‘%%P”r AFERHY de Uiy felbpsasrerbiednl i ng
and ter ni nain ngigareed oandss@unsequentiyy. dnly i hbuiil.ilh’&z* ﬂ%ﬁ&t&@g&aﬁr
conponent s §howy i RgFi e_2 e | cul arl signal termn are
inserted int0 cavi -Est iag'gi 3B Fr?w%gus’?a?\%f %?n%%/%%%f BB§EYe <P ?#a(?/iﬂﬁe
separator Mi#Eleo insert nolded therein, to provide a signal nodule

Figure 2 shows the major components of electrical
connector assembly 14 (with coaxial cables 16 not shown).
More particularly, outer housing 18 is shown at the top of
the depiction and lower entry cap 20 at the bottom of the
depiction, with the other components located therebetween
to facilitate the illustration, the other components being
assembled substantially within outer housing 18. The outer
housing comprises a shield for the connector assembly and,
preferably, is a molded component of zinc, a copper alloy
or the like by die casting techniques. The housing alter-
natively could be fabricated by folding, pressing or other
techniques. Entry cap 20 is unitarily molded of dielectric
material, such as plastic. The outer housing has a pair of
tabs 22 formed at opposite ends of the bottom of the
housing for locating in recesses 24 at opposite ends of
entry cap 20. In final assembly, the tabs are crimped
inwardly to secure the entry cap to the outer housing. The
entry cap protects the mating ends of signal terminals
within housing 18, as will be seen below.

Figure 2 also shows a grounding terminal, gener-
ally designated 26, ‘a signal module, generally designated
28, and a metal signal terminal, generally designated 30,
all of which are assembled together, as described herein-
after, within outer housing 18. It should be noted that
only one signal terminal 30 is shown in Figure 2, but there
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entry holes 32, grounding terminal 26 has four cable
subassenbl y ﬂ%&qn ehold® |34 Fagid lignallhRoghvealag ehas ﬂﬁizs €hLoh
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Three grounding separator plates 40 are insert molded
in inner dielectric housing means 38 and are disposed
between signal terminals 30. Grounding terminal 26 is a
single member which grounds the internal shielding means of
all of the coaxial cables 16. Consequently, all of the
shields are maintained at or near the same electrical
potential, as will be evident hereinafter. Grounding
terminal 26 also includes shielding means juxtaposed
outside of signal terminals 30. Specifically, four pairs
of depending arms 42 extend lengthwise along two opposite
sides of the respective terminals. With the arms being
disposed on two opposite sides of the signal terminals, and
with separator plates 40 being disposed between adjacent
signal terminals, the terminals are surrounded by shielding
members on all sides, including the end-most terminals
being shielded on the outsides thereof by the end walls of
outer housing 18 which forms an additional shield for the
entire connector assembly.

still referring to Figure 2, it should be under-

.stood that the invention contemplates a unique arrangement

whereby grounding terminal 26 is terminated to the shields
of all of the coaxial cables, and signal terminals 30 are
terminated to the conductor cores of respective ones of the
cables in response to forces directed generally parallel to
the longitudinal axes of the cables. This will be
described in greater detail hereinafter. However, suffice
it to say at this point that grounding terminal 26 has
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46, Ifor plercing the i1insulating sheaths about the inner
housi ng. Subassbadityr IE6réseos i tshe ey ﬁethxaxﬁmb se:rﬁ):flnrtﬁarae_gabman in
Figure 10B ' [ - Jfi egt Jllystrated in
Figure 4. Cozi{';]f'&j idgﬁi Jc%?%é&]% aé}éi)%rp:op%tg}%salgrfp ng%qsq it&ﬁ ﬁ“EVSPE&BPt Fﬁg
back outer jshawn B2 magtspifethensinayidys ssmincorposayedt tneapoetea-
llength of ingulcdl NecHIRAEL1O0 aldadnd vt NEof ORI Ha PG HRAE- chhkih-

The core does_.not have to be eﬁggied aqg t he shlg*d of 1he cabl e does not
have to be«ﬁﬁéiﬁﬁi%ﬁ 8t FPHped Kasats e QiR Stakerkion: aFej agrallyn. As
seen in Fi gappliitiablécdamooiledr canfiguriations ofneenhedtont ass&sbLdasect or
assenbl y L4 edil pinfu] CLAUGRS Y G332 etulib 1Ny Und %P HOrd Peabfed in

posi tion wherel
one or more rows thereof.

Figures 3-5 are vertical sections through connec~
tor assembly 14 at various locations as described above in
the Brief bescription Of The Drawings. It can be seen that
each coaxial cable 16 has a conductor core 48 with a sheath
of insulation 50 therearound, an outer insulating jacket 52
and a shield means 54, such as a braid or foil, between the
sheath 50 and the jacket 52. Heretofore, in preparing a
coaxial cable for termination in a connector assembly,
outer jacket 52 normally is stripped to a given length to
expose shield 54, and the shield is wrapped back over the
jacket for termination to a ground terminal, as by crimp-
ing. Most often, sheath 50 also is stripped to expose a
distal end of conductor core 48 for termination to an
appropriate signal terminal. As can be seen in Figure 4,
those preparation steps are significantly reduced by the
insulation displacement concepts of the invention. Specif-
ically, it can be seen in Figure 4 that outer jacket :52
(along with shield 54) has been cut back, as at 56, simply
to expose a given length of insulating sheath 50 without
exposing any length of the conductor core nor any length of
the shield. Therefore, the shield is not wrapped back onto
the outer insulating jacket.

As described in greater detail hereinafter,
piercing means 44 of grounding terminal 26'disp1aces the

This is the raplacement sheet

= 1 00T 8%

Cata:



dlioUlatliViil Jva Ul sllicalnl ov LU Lelilililave Siylial Lerlisildl 2V

outer jackeVith ronpnctey sore wWis withdncthg kpsndating sheaty.oulbilsg

term nal anﬂetﬁiﬂh%&bﬂg&hﬁﬁbhcége' §nd ”l:l{e?%tﬁtél)a Wt tHd'@daix3adl e ns of
t he signal %ermnas f orce "F" ( el then is applied in a direction
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er eupon t p s t ter s _insul ating
j acket 52 an N %‘% iggggﬁga aQLs Q? %ﬁje r‘bg Em%%ﬁlg’ eﬁé‘?’ greﬁ'gﬁlratl ng
sheat h 50, @ﬁé@éby easedmn@ﬁe:rg both t he Shl eI d means of the cable as well
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dlrected piercing sections 58 which are generally V-shaped.
Referring back to Figure 2 in conjunction with Figures 4
and 14, cut-outs 60 are stamped out of the grounding
terminal generally at the apex of the V-shaped piercing
sections. These cut-outs facilitate piercing the insulat-
ing material of jacket 52. Figures 2 and 14 also shows
triangular cut-outs 62 which simply are provided for
facilitating forming piercing sections 58 in V-shapes
uniformly along the length of grounding terminal 26.
Figure 14 shows a blank layout 150 corresponding to the
portion of ground terminal 26 that will pierce jacket 52 in
order to terminate one shield 54 of one coaxial cable 16.
On one half, each cut-out 60 can include three equally
spaced, rounded fingers 152 that project into cut-out 60
and displace the outer jacket 52 of the coaxial cable to
terminate shield 54. The other half of each cut-out 60
includes a semi-circular portion 154 dimensioned to support
the outer jackets 52 during termination without the semi-
circular portion 154 piercing the jacket. Such design is
extremely effective to permit displacement of outer jacket
52 with no or only minimal distortion of insulating sheath
50 which surrounds core 48.
Referring back to Figure 4, piercing means 46 of
each signal terminal 30 similarly is formed by opposed,
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above in relation 10 FhgUrgtaded hisove, sibfal 'LePhifh1b® 76" @B
those at the ends of the rows) are substantially shielded
within the connector assembly, notwithstanding the fact
that the entire connector assembly is substantially sur-
rounded by die cast housing 18. More particularly, it can
be seen in Figure 4 how arms 42 of grounding terminal 26
cover the entirety of opposite sides of each signal termi-
nal. Figure 5 shows the configurations of grounding
separator plates 40, and it can be seen that the separator
plates substantially cover the sides of the signal termi-
nals opposite the sides covered by arms 42 of the grounding
terminal.

Continuing to refer to Figure 5, as stated above,
grounding separator plates 40 are insert molded into inner
housing 38 during the forming of signal module 28. It can
be seen how the molded material of the housing flows
through holes 70 and vertically elongated slots 72 in the
separator plates. Whereas holes 70 simply are stamped.out
of the metal of the plates, slots 72 are stamped on a bias
so that metal is displaced outwardly to form nibs 74
projecting outwardly for secure engagement of the grounding
separator plates with outer die cast housing 18. Alterna-
tively, nibs 74 could be stamped in the final shape of
plates 40, as shown, without displacing any metal while
stamping slots 72. Holes 70 and slots 72 are provided to
allow plastic material to flow through the separator
plates, thereby allowing module housing 38 and the entire
module 28 to be fabricated as a unitary part. Slots 72
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upwardly facing shoulders 76 which engage the bottoms 78 of
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30 or out er Tdfi ARterengagenent x hetyaan #bﬁcesﬁpamedpbﬂtest heabt her
conpo- nent shbuldexn bhe,darkEtiby thar igHéundinld oeéfﬂﬂnaﬁzoli@%p §P£1é1'§1ct'0n

th th ti,ons between .t connect or
\(,:Morrpone(ra]t\s{ar e%clé?:ldoer%e{?ciggaggl tersng I‘%Ft‘f—‘?eg'hr%nlﬁﬂ I‘I’ 59]“9@ ure
"fr for fixowbterethpusingt hé amd (a‘ mpewahbuazngflagrd?amimﬁﬂse indglri ve
the signal ogn gei piikhddics COMEEINGA éﬂéfﬁéfté'?wd'% as by force "F,

relative to the flxed ou5| n More particu ure 11 shows sorrewhat
schematically a tool i nfwRngn. 7m§}?ﬂ" b’éh%séenf guration of each

metal signal terminal 30 in a condition prior to being
deformed to displace the insulation of sheath 50 of a
respective coaxial cable. Each signal terminal can be
divided functionally into a termination area 84 and a
mating area 86. The termination area includes piercing
means 46 formed by piercing sections 64 and cut-outs 6S5.
Mating area 86 is provided by a pair of arms 88 which
define a female contact or receptacle for receiving a
mating signal pin of an appropriate mating connector. It
can be seen that shoulders 66 are disposed between the
termination and mating areas. The terminal is designed for
displacing the insulation of the coaxial cable in response
to or upon application of a force on the terminal generally
parallel to the 1longitudinal axis thereof, i.e., the
longitudinal. axis of the coaxial cable. In essence,
piercing sections 64 are inwardly deflectable wall portions
of the signal terminal which are driven inwardly toward
each other, through the insulation, in response  to the
longitudinally directed force. Terminals of this type are
shown in U.S. Patents Nos. 4,512,619 to Dechelette, dated
April 23, 1985, and 4,955,816 to Roberts et al., dated
September 11, 1990, both of which are assigned to the
assignee of this invention and which are incorporated

herein by reference.
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grooves 90 into which the side edges of grounding separator

Speci fical | g copn r y ngbe ed in
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outer housi AGNEF s of Fhet 9xoryes rfinm stap shovlders 92 mgainst ram
110 has a pwhi.chf smdﬂd@ﬁersle(Eigndsyhbeethat Qbiﬁ&d:la&icﬁ: fpneds e, and a

d d d
of arrow - iney PRGs Y A1 4dCldanides ¥ AR HIC Lk aRAGE anpulfens Houe.
"C' and "D pnﬁsesqieceatclwed:ppomﬁen@am dﬂZthe\ghgasu.hg.bot Rerﬁercrf:.ngt(ms 98
of signal npdyhee?8 G Q:ox%uﬁ@glcf:ﬁ WA Fikhe 4508t Jl?}]&’éér Oungé}g%gg[ At os

groundi ng ngarator pl at es Keepi n
are insert W8KFaEGL¥, fﬂ%ﬁé}‘ﬁg sj'[p@de@.ﬁ;e gﬁﬁm%d&fte °PH@sh‘BEuP@d§hé-?feby is

firmy engaggdiectric housing 38 of signal module 28.

Figure 9 shows a side elevational view of signal
module 28 to illustrate the relative spacing and separation
of grounding separator plates 40 and signal terminals 30.
It can be seen that the separator plates “cover" substan-
tially all of the entire longitudinal extent of the signal
terminals to provide shielding therebetween. This substan-
tially reduces crosstalk between the signal terminals.
Outwardly projecting stops 98 also are shown to define
upwardly facing shoulders 96 for engaging downwardly facing
shoulders 94 (Fig. 3) of outer housing 18.

Figures 10A-10F represent seguential steps in
assembling and teminating connector assembly 14 (Fig. 1),
illustrating the major components shown in Figure 2. More
particularly, signal terminals 30 are inserted into cavi-
ties 36 in housing 38 of signal module 28 having separator

" plates 40 insert molded therein, to provide a signal module
subassembly 100 (i.e., 28 in Fig. 12). The s:':gnal termi-
nals are retained within the signal module by an interfer-
ence fit between retaining teeth 107 (Fig. 7) and the
insulating material within the cavities of the module.

Referring to 10B, grounding terminal 26 is
inserted into outer housing 18 to form a subassembly,
generally designated 102 in Figure 10C. The grounding
terminal is held within the housing by teeth 104 (Fig. 4)
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shield of the cable does not have to be exposed or stripped
back onto the outside of outer jacket 52.

As seen in Figure 10E, the coaxial cables then
are inserted into the connector assembly 14, freely through
holes 32 in the top of housing 18, to a position wherein
outer jacket 52 is in registry with piercing means 44 of
the grounding terminal and insulating sheath 50 is in
registry with the piercing means of the signal terminals.

A force "F" (Fig. 10E) then is applied in a direction
generally parallel to the longitudinal axis of the connec-
tor assembly, (i.e., generally parallel to the longitudinal
axes of coaxial cables 16) whereupon the piercing means of
the grounding terminal pierces insulating jacket 52 and the
piercing means of the signal terminals pierce insulating
sheath 50, thereby terminating both the shield means of the
cable as well as the conductor core of the cable.

Lastly, mating connector entry cap 20 (Fig. 10F)
is positioned into the bottom of connector assembly 14, as
shown in Figures 3-5, and connector assembly 14 is ready
for mating with a complementary connector assembly, partic-
ularly by receiving terminal pins from that assembly into
the receptacle means defined by arms 88 of signal terminals
30. Entry cap 20 is secured in position by means of
crimping tabs 22 on housing 18 and recesses 24 on the
retaining cap, as described above in relation to Figures 1

and 2.
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1na1 26 and si nal terminal 3 or Suter housin 8
of separator tes , rﬂ 9 n% ancf 114 of ram 110 nove ggai‘i nst
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in turn abutghegsignalf iconteciddandO¥ige grounding terminals upwardly,

as by force "F", relative to the fixed housing.

More particularly, Figure 11 shows somewhat
schematically a tooling system which might be used.
Specifically, the connector assembly, without entry cap 20
can be placed in a fixture schematically illustrated at 106
in Figure 11 so.that the top of outer housing 18 abuts
against a shoulder 108 of the fixture. A first ram 110 has
a pair of end fingers 112 and three intermediate fingers
114, and a second ram 116 has four fingers 118. As ram 110
is moved in the direction of arrow "B", fingers 112 and 114
move in paths as represented by arrows "C" and "“D", respec-
tively. Fingers 112 engage the bottoms of stops 98 of
signal module 28 (Fig. 9) and fingers 114 engage the distal
ends of grounding separator plates 40. Keeping in mind
that the grounding plates are insert molded in housing 38
of the signal module, the module thereby is firmly engaged
by the tooling of ram 110. -

Referring to Figure 5 in conjunction with Figure
11, it can be seen that separator plates 40 engage grouﬁd-
ing terminal 26 at shoulders 76 of the separator plates.
Consequently, forces are applied to piercing means 44 of
the grounding terminal by fixture 106 engaging the top of
housing 18 which, in turn, engages the top of the grounding
terminal. Opposing these forces in the opposite direction
is the engagement of the grounding terminal by shoulders 76
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arrow "8 | rAEFEEFAORIIS Bhe arlafgeneit deprrihen phove 4N Zalation ko
nmoved by appFbguret ¢,nsdnereidnt the ttopsgrofinthegstignalnatersinzisr abdtand
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of coaxial cHBfeSighad medule Willeabud: iagainsthaputernheusing 18 by
alternative fpbepehgagingeElonliderd |165tdmd ePls Si(FRlGY ) tWidéni pikfcing
under st ood tﬁgéné h$4cgr%c%?;tes goxlcot}n isngI Ve(i-nmilnoarl airse fgf‘g,l_—,l,zd, and since
outer housing 18 in turn abuts against fixture 104, move-
ment of fingers 118 against shoulders 66 of the signal
‘terminals will effect deformation of piercing means 46 of
the terminals in response to the opposing forces longitudi-
nally of the connector assembly as indicated by arrow "B"
in Figure 11. Preferably, rams 110 and 116 are sequen-
tially moved by appropriate means so that the grounding
terminal is deformed and terminated before the signal
terminals are deformed and terminated.
Figure 12 shows an electrical connector assembly
14' having two longitudinal rows of coaxial cables termi-
nated to respective signal terminals. This alternative
connector assembly is illustrated simply so that it is
understood that the concepts of this invention are equally
applicable to connector assemblies for grounding and
terminating one or more coaxial cables in a single row or
in a multi-row array, or in practically any array dependj.ng
upon the design parameters of the electrical connection
systen.
Lastly, Figure 13 schematically illustrates a
complementary connector assembly, generally designated 120,
which may include a receptacle housing 122 mounting a pair
of outside grounding pins 124, a center grounding pin 126
and a pair of signal pins 128 disposed alternatively
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alternatlveu%' it can be seen that outer housing 18 is provided with
slots 130 and entry cap 20 is provided with notches 132 for
accommodating outside grounding pins 124.

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.
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- 16 - between the grounding pins. This cor%‘l%t ary connector can be
mated with the two-row connector assenbly 14' shown in Figure 12. Signal
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rrodating Oﬁﬁihéitrf@ﬂﬂégﬁspkgi)lﬁﬁﬁnting an electrically conductive
signal terminal (30) for termination to the conductor
core (48) of the wire (16),. and
conductive grounding terminal means (26) outside the
dielectric means (38) and having piercing means (44) for
displacing the outer insulating jacket (52) of the wire
to engage the shield means (54) thereof, wherein said
grounding terminal means (26) include shielding portions

(42) juxtaposed outside the signal terminal (30).

2. The connector assembly of claim 1
wherein said piercing means (44) on the grounding
terminal means (26) for displacing the outer insulating
jacket (52) is structured to displace the insulating
jacket upon epplication of a force (F; C; D) on the
grounding terminal means (26) generally parallel to the

longitudinal axis of the wire (16).

3. The connector assembly of claim 2
wherein said signal terminal (30) has at least one
deflectable wall portion (46) for displacing the sheath
{50) of the wire (16) to terminate the conductor core
(48) upon application of a force (F; E) directed
generally parallel to the longitudinal axis of the wire
(16) whereby the wire (16) can be both grounded and
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engaging (104) the groundlng terminal means (26) to

facilitate moving said piercing means (44) to displace
the insulating jacket (52) in response to relative
movement between the conductive shield (18) and the

- grounding terminal means (26).

5. The connector assembly of any of claims 1 through 4
wherein the dielectric means (28) is for mounting a
plurality of signal terminals (30) for termination to the
conductor cores (48) of a plurality of insulated wires
(16).

6. The connector assembly of claim 5
wherein said dielectrical means (28) includes a plurality
of conductive separator plates (40) fixed to the
dielectrical means and individually disposed between

adjacent individual signal terminals (30).

7. The connector assembly of claim 6
wherein said dielectric means is a molded component (28),
and said separator plates (40) are insert molded in the

component.
8. The connector assembly of claim 7

wherein said separator plates (40) have portions (76)

exposed exteriorly of the dielectric means (28) in
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(26).
shiel ded insulated wire (16) having a conduct or core (48) with a sheath of
I nsul ation (5 t her ear qund nsula cket nd a shield
means (54)9 ﬁkéeﬁ%’é*%%tﬁs?%'gﬁuf t?féyj"fclfgltég%ﬁ Eg ;‘ Sg
dielectric rreaher(eaﬂ-) theing rognding!| eeiminal Iryes::mduzel)vanszllgldals wer m nal

Contiuct | ve' or ARSI Tor naf aphrets yig ol P PEr B an ding? Hhe

conductive ¢ s | de rnc ans (38)
and havi ng pi et&enry J{mﬂsa’(ms .i%ﬁk%ﬂ- m\@ the plezalisyuldt Mdgejsacket
(52) of the wiyg)t,o engage the shield neans (54) thereof, wherein said
groundi ng term nal nmeans (26) include shielding portions (42) juxtaposed
outside the signal term nal (30).

10. The connector assembly of claim 9

wherein said grounding terminal means comprises a unitary
component (26) having shielding portions (42) juxtaposed
outside the signal terminals (30).

11. The connector assembly of any of claims 1 through 10
including a shield (18) about the dielectric means (28)

in conductivity with the grounding terminal means (26).

12. The connector assembly of any of claims 1 through 11
wherein said shielding portions comprise arms (42)
extending along two opposite sides of the signal terminal
(30), the connector assembly (14) also includiﬂg a pair
of conductive separator glates (40) fixed to said
dielectric means (38) and disposed along the other

opposite sides of the signal terminal (30).
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connector assembly (14) for terminating

the or ound T °£?ﬁ$ﬁ§%‘%'ﬁég?f§df e S, BoSnb i, e i) "
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t f
force (o0 rE0F HPEBHBRLERY B HhroPoROUERET) bRYR: Bf e Hre-of & ne

wre : conductive groundlng terminal (26) is disposed outside the
dielectric housing and has an insulation piercing section
(44) for displacing the outer insulating jacket of the wire
to engage the shield thereof, in response to the applica-
tion of a force on the grounding terminal generally paral-
lel to the longitudinal axis of the wire. The assembly is
applicable for terminating a series of shielded insulated
wires, with a plurality of conductive separator plates (40)
insert molded to the dielectric housing and individually
disposed between adjacent individual signal terminals.
When the assembly terminates a plurality of shielded
insulated wires, the grounding terminal is a unitary
component having shielding portions (42) along two opposite
sides of the signal terminals, with the separator plates
along the other opposite sides of the signal terminals.
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