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SPECIFICATICN SYSTEM FOR TERM NATI NG THE SHI ELD OF A HI GH SPEED E$ | e
of the Invention This invention generally relates to the art of eHdc
connectors ‘and, particularly, to a systemfor termnating the netallic

shield of a hi gh speed cabl e, such as the netallic braid of the PARENT

Background of the Invention A typical

conductor or core surrounded by a tube-like inner dielectric. A shield is

di sposed outside the inner dielectrid
The shield typically is a tubular netal lic braid. However, one or
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g and/ or groundi ng the

Y Yidg STHE_SHIELD OF A HIGH SPEED CABLE

Field of e Invention

This invention generally relates to the art of
electrical connectors and, particularly, to a system for
terminating the metallic shield of a high speed cable, such
as the metallic braid of the cable.

ackgrogng of the Invention

A typical high speed cable includes a center
conductor or core surrounded by a tube-like inner
dielectric. A shield is disposed outside the ‘inner
dielectric for shielding and/or grounding the cable. The
shield typically is a tubular metallic braid. However, one
or more longitudinal conductive wires have also been used
and are commonly called "drain wires." An insulating
jacket surrounds the composite cable outside the shield.

Various types of connectors are used to terminate
high speed cables. The connectors typically have contacts
which are terminated to the center conductor or core of the
cable. The connectors also have one form or another of a
terminéting member for terminating the metallic shield of
the high speed cable, usually for grounding purposes. A
typical system in such connectors terminates the metallic
shield to the terminating member by soldering. Other
systems use crimping procedures to crimp at least a portion
of the terminating member securely to the metallic braid
for commoning purposes. '

With the ever-increasing .miniaturi'zation of the
electronics in various industries, such as in the computer
and telecommunications industries, along with the
accompanying miniaturization of electrical connectors,
considerable problems have been encountered in terminating
miniature high speed cables, particularly in terminating
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al so been used and are conmonly called "drain wres. An insul ating jacket
surrounds the conposite cable outside the shield. Various types of
connectors are used to termi nate high speed cables. The connectors
typically have contacts which are term nated to the center cond

core of the cable. The connectors also have one form or another 957130 SG
term nating

cabl e, usuall %imf& g’?’r?gsr&b g%st@ge gﬁtﬁalﬁl&l}? %‘Ihl glyg? #ﬁlﬁe%?ﬁ‘geh s%ed
outside diameter of a small coaxial cable may be on the
order of 0.090 inch. The outside diameter of the inner
dielectric surroﬁnding the conductor/core may be on the
5 order of 0.051 inch, and the diameter of the center
' conductor/core may be on the order 0.012 inch. Coaxial
cables having even smaller dimensional parameters have been
used.

The problems in terminating such very small
10 coaxial cables often revolve around terminating the
metallic shield of the cable. For instance, if soldering
methods are used, applying heat (necessary for soldering)
in direct proximity to the metallic shield can cause heat
damage to the underlying inner dielectric and, in fact,
15 substantiali&rdisintegrate or degrade the inner dielectric.
If conventional crimp-type terminations are used, typical
crimping forces often will crush or deform the inner
dielectric surroundlng the center conductor/core of the

cable.

" 20 The above problems are further complicated when
the metallic shield of the high speed cable is not
terminated to a cylindrical terminating member, but the
shield is terminated to a flat terminating member or
contact. For instance, it is known to terminate the

25 tubular metallic shield or braid of a coaxial cable to a
flat ground circuit pad on a printed circuit board. This
is accomplished most often by simply gathering the tubular
metallic braid of the coaxial cable into a twisted strand
or "pigtail" which, in turn, is soldered to the flat ground

30 pad on the circuit board.

' Another example of terminating the metallic
shield or braid of a coaxial cable to a flat ground member
is shown in U.S. Patent No. 5,304,069, dated April 19, 1994
and assigned to the assignee of the present invention. 1In

35 that patent, the metallic braids of a plurality of coaxial

cables are terminated to a ground plate of a high speed



connectors termnates the netallic shield to the term nati ng nenber by
sol dering. Qther systens use crinping procedures to crinp at |least a
portion of the term nating menber securely to the nmetallic braid_for
conmmoni ng purposes. Wth the ever-increasing mniaturization of

el ectronics in various industries, such as in the conputer and 96-130 SG

t el ecommuni cati ons | ndustries,,alo jth, the co nyi n I ni atuyization
of electrical BodnBL: breneniRul dar Eortlody eniis . R aphdidea/ddres,
t erm nati ng m of athe ecdaxiak padkid exlalres tepainatetlatbys ignakriverminals tde
netal lic shielgd of (LQg16able. For instance, the-outside dianeter of a small
coaxi al cable may be on the order of 0.090 inch. The outside dianmeter of

the inner dielectric surfaubermdnatingothetnbelar neyabiicn shieldsdQr of
5 braids of high speed cables to flat ground contact pads as

in a printed circuit board, or to a planar ground plate as

in the above-referenced U.S. patent, or to any other flat

or non-tubular terminating member, various design

considerations should be considered as has been found with

10 the present invention. It should be understood that there
is a transition =zone <created where the center

conductor/core of the high speed cable goes from a

"controlled environment" wherein the conductor/core is

completely surrounded by the tubular metallic shield or

15 braid, to an "uncontrolled environment" where the braid is

spread away from the conductor/core for termination to the

non-tubular terminating member. It is desirable that this

transition zone be held to as small an area as possible and

as short a length (i.e., longitudinally of the cable) as

© 20 possible. Preferably, the metallic shield or braid should

be terminated over an area (or at least at two points)
approximately 180° apart in relation to the center -

conductor/core of the cable. Preferably, the flat

terminating member should overlap or at least extend to the
25 point where the metallic shield or braid is separated from
its tubular configuration surrounding the conductor/core of
the cable. Still further, it is desirable that the
metallic shield or braid of any given high speed cable be
| terminated on the same side of the flat terminating member
30 as the center conductor/core of the cable.

- The present invention is directed to solving the
above-identified problems and satisfying as many of the
above-identified design parameters as possible in an
improved system for terminating the metallic shield of a

35 high speed cable to a terminating member, such as a ground
plate. '



0.051 inch, and the dianeter of the center conductor/core may be on the
order 0.012 inch. Coaxi al cabl es having even snall er dinmensional
par anet ers have been used. The problens in termnating such very snall
coaxi al cables often revolve around terminating the metallic shiBABERT the
cable. For instance, if soldering methods are used, applying hea?6-130 SG
(necessary for_soldering) in direct proximty to the nmetallic shield can
cause heat daneoeitel-tire—at Ferg—rnner dielectric and, in fact,
substantial |l y disintegraar abjéey,adehébeforepgr ofi ctret dinventifon is to
convent ional cgigpyhyPe, t ROl NaLLANS A6EYSAT: s kRERR! of/ | TR Al CFr
often will cr or deformThe I'nner cPEEYri EYSurtoul i ng_the center
conduct or/ cor eterminating| she metallic shields of a plurality of high
5 speed cables. _ .
In the exemplary embodiment of the invention, a
terminal is disclosed for terminating the shields of a
plurality of high speed cables each having an outer jacket
and an inner metallic shield with a portion of the outer
10 jacket removed to expose a portion of the metallic shield.

The terminal includes a conductive ground plate portion.

ot B VS

A gripping arm projects from the ground plate portion for
embracing the plurality' of high speed cables in direct
engagement with the exposed portions of the metallic

15 shields thereof. A solder connection is disposed between
the gripping arm and the metallic shields.

As disclosed herein, the ground plate is
generally planar, and the gripping arm projects inwardly
from an edge of the ground plate. Preferably, a pair of

" 20 the gripping arms proj ect from opposite sides of the ground
plate, with the gripping arms projecting inwardly from
opposite edges of the ground plate. In the preferred
embodiment, each gripping arm is contoured to cooperate
with the ground plate to define discrete chambers for

25 respectively receiving the plurality of high speed cables.
Specifically, each gripping arm is undulated to define
generally semi-cylindrical portions for respectively
embracing the plurality of high speed cables.

In one embodiment of the invention, each gripping

30 arm includes an opening for receiving the solder connection
therethrough. In the preferred embodiment, the opening is
a circumferentially extending slot. The slot is on the
order of 0.040 inch wide. In another embodiment, the _
solder connection is disposed on the inside of the gripping

35 arms by solder material having been deposited thei'eat and



The above problens are further conplicated when the netallic shield of the
hi gh speed cable is not termnated to a cylindrical termnating nenber, but
the shield is termnated to 3 aflat term nating nenber or contact. For
instance, it is known to termnate the tubular nmetallic shield o?Ade of
a coaxial cable to a flat ground circuit pad on a prlnted cwcw?

This is acconplished npbs at-heri th buI ar | 1, c
brard of the CEURFSRuEBELE FefTowdy, drarditly dhe & AL b
turn, is sol dedepositedicas|amn imbaydowacheninside of the gnpp:.ng arms.
' : Other objects, features and advantages of the
invention will be apparent from the following detailed

5 description taken in connection with the accompanying draw-
' ings.
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the circuit board. Another exanple of terminating the netallic shield or
braid of a coaxial cable to a flat ground nenber is shown in U S Patent
No. 5,304,069, dated April 19, 1994 and assigned to ‘the assignee of the
present invention. In that patent, the metallic braids of a pl urBATENT of
coaxi al cables are terminated to a ground plate of a high speed %% sG
transm ssi on ternlnal nodul e, The_conductors/cores of the coaxial cables
are terninat edBELE R AR Dt s R#e. In termnating the
tubul ar metallic shiel dsnm ﬂaaaﬂnﬂ%sabfhtnhssmﬁdntﬂ&amich felret byldjﬂvéd

" the above- Teith ARay BEE SekTERFeRPieh St St AV 1M ReBelie 0
ed clalms. The inventlon, together with 1ts objects and
5 the advantages thereof, may be best understood by reference
to the following description taken in conjunction with the
accompanying drawings, in which 1like reference numerals

identify like elements in the figures and in which:
' FIGURE 1 is a perspective view of an electrical
10 connector of a type in which the invention is applicable;
FIGURE 2 is a fragmented vertical section taken
generally along line 2-2 of Figure 1;
' FIGURE 3 is a plan view of a stamped metal blank
from which the terminal or ground plate is formed;
15 FIGURE 4 is a perspective view of the ground
plate with the gripping arms formed to receive the coaxial
cables; i
FIGURE 5 is a perspective view of the formed
ground plate.  with a pair of coaxial cables positioned
" 20 therein, and with the cables prepared by removing portions
of the outer jackets to expose the metallic shields;
FIGURE 6 is a view similar to that of Figure 5,
but showing four coaxial cables positioned in the ground
plate; .
25 FIGURE 7 is a perspective view of the terminal
module mountable in the connector of Figures 1 and 2; and |
FIGURE 8 is a view similar to that of Figure 7,
but showing an alternative embodiment of the invention
wherein the solder material is inlayed on the inside of the
30 gripping arms. '



term nating nmenber, various design considerations should be considered as
has been found with the present invention. It should be understood that
there is a transition zone created where the center conductor/core of the
hi gh speed cable goes froma "controlled environment” wherein t T
conductor/core is conpletely surrounded by the tubular netallic /TiF0 BF
braid, to an "yr [ € . ere.the braid is spread away from
t he conduct or / €ore~rt e o ro—tre—1oT T » Tng nenber

It is desirable that thiRefexmingitm thedrawings i greatey |[dehailk cand
possible and ag;pREr{o2FigHgkE @ aha 2, the invention is embodied in a

shielded electrical connector, generally designated 10,
5 which is a hybrid electrical connector for terminating both
the conductors of slower data transmission lines and the

conductors of high speed or high fregquency transmission

lines. In particular, electrical connector 10 includes a
dielectric housing 12 (Fig. 2) mounting a plurality of data

10 transmission terminals 14 (Fig. 1). A conductive shield,
generally designated 16, substantially surrounds dielectric

housing 12 and has a shroud portion 18 projecting forwardly

about the mating ends of data transmission terminals 14.

A two-piece backshell (not shown) substantially in

15 conformance with that shown in U.S. Patent No. 5,358,428,
dated October 25, 1994, projects rearwardly of housing 12

and shield 16. An overmolded boot 20 includes an integral

cable strain-relief 22 that is in engagement with a
composite electrical cable 24 which includes both the data

" 20 transmission lines and the high speed or high frequency
transmission lines. A pair of thumb screws 26 project

through the overmolded boot and include externally threaded

forward distal ends 26a for securing the connector to a
complementary mating connector, panel or other structure.

25 _ As seen best in Figure 2, a high speed signal
transmission terminal module, generally designated 30, is

inserted into a passage 31 in dielectric housing 12 from

the rear thereof. The terminal module includes a pair of

identical terminal blocks 30a and 30b which clamp a ground

30 plate, generally designated 32, therebetween. Each
terminal block includes a post 34 and a recess. The post

from each terminal block extends from each terminal block

through a hole or slot 44 (Fig. 3) in the ground'plate and

into a recess in the other terminal block to secure

35 terminal blocks 30a and 30b to ground plate 32 as a
subassembly. Once this subassembly is inserted into



4 longitudinally. of the cable) as possible. Preferably, the netallic
shield or braid should be term nated over an area (or at |east at two
poi nts) approximately 180[err] ‘apart in relation to the center

conductor/core of the cable. Preferably, the flat terM|“ﬂi§§ii§i?§¥ |
shoul d overlap or at |east extend to the point where the nmetal|iT" ¢ |0 or
braid is separated fr st s, tubul ar_ confi uratlon rou t .
conduct or / cor PHIS ﬁ%c}{%&r‘em’gﬁlpﬁ t4refe 10¥p ‘V% %d %a %Fﬁlé’nal

met al | i ¢ shi elklagksr aiadeof efifegtive hitgh sp@@dlpcabthebe gmlmdlat pdake t he
same side of Ufigfdidpddddll Nalgig hadS dﬁ@&uf&“tfsr REREYGH R £07

the cable. The_present invention is directed to solving t a ove-

i dentified pr dblwfeﬁkp shensing nBYa§an‘Eﬁ§1 datches, ify con each terminal
5 block. :

Each terminal block 30a and 30b is overmolded
about at least one high speed signal terminal 38. The
contact ends of a pair of the terminals 38, along with the
forward end of ground plate 32, are shown projecting

10 forwardly of the connector in Figure 1, within the
surrounding shroud portion 18 of shield 16. The rear ends
38a of terminals 38 (Fig. 7) are terminated to the center
conductor/cores 60 of a plurality of coaxial cables,
generally designated 40 in Figure 2. The invention is

15 particularljfﬁirected to the manner of termination of the
metallic shields of the coaxial cables to ground plate 32,
as described below.

More particularly, Figure 3 shows a blank,
generally designated "B," stamped from conductive sheet

" 20 - metal material and from which ground plate 32 is formed.
Blank "B" is generally T-shaped and includes a leg or stem
portion 42 which will form a blade portion for ground plate
32. The blade portion includes aperture 44 through which
posts 34 (Fig. 2) of terminal blocks 30a and 30b extend.

25 A wing or arm 46 projects outwardly at one end of leg 42
generally at each opposite edge thereof. These wings will
form the gripping arms of the grouhd plate, as will be seen
hereinafter. Each wing or gripping arm has an elongated
slot 48 to facilitate the solder termination described

30 hereinafter.

When soldering cable shields 56 to ground plate
32, it is desirable to use a soldering iron having a
relatively small tip. Although it is desirable to
dimension the slot wide enough to facilitate adequate

35 -solder flow throughout the slot, it should be narrow enough
to prevent the relatively small tip of the soldering iron



I dentified design paraneters as possible in an inproved system for
termnating the nmetallic shield of a high speed cable to a term nating
nmenber, such as a ground plate. Summary of the Invention An object
therefore, of the invention is to provide a new and i nproved sysPARENT
termnal for termnating the netallic shields of a plurality of %§§ﬁ3gp§§d
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each havi ng ancoulé@rrgsulktt inndamagenter tinet ainderlyling dnnerh dieleaetmic of

Ehe F’“ter.JaCkgé.reﬁQéfﬁd 16k SXP%SK _ﬂadé’ckfﬁd&“c&f &Jéﬁdiﬁ%ﬂéélé{ I dl- inkdie

erm nal includes a conductive ground pl-ate portian. grippi ng arm

projects fromwide, although it is believed that such slot could be

5 within the range of 0.010 to 0.110 inch wide. Finally,

barbs or teeth 49 are stamped at the opposite edges of
blade portion 42 to facilitate holding the subassembly of
the ground plate and terminal blocks 30a and 30b within the
housing.

10 ' As will be seen hereinafter, once formed, ground
plate 32 is provided with a positioning and gripping arm on
each side of the ground plate for positioning and gripping
a pair of coaxial cables. The arms are located at the
extreme rear distal end of blade portion 42. With this

15 structure, the ground plate can terminate from one to four
coaxial cables depending on the specifications of the

 connector. In some computer applications, three cables may

be used to carry the red, green and blue chroma signals for

a monitor. A fourth cable might be used for flat screen

" 20 monitors for carrying the pixel clock timing signals.

Figure 4 shows the stamped blank "B" of Figure 3

with wings 46 having been bent inwardly to form an upper
positioﬁing and gripping arm, generally designated 50a, and

a lower positioning and gripping arm, generally designated

25 50b. Each gripping arm is contoured in an undulated
configuration to define a pair of semi-cylindrical portions
52 which cooperate with blade portion 42 to define discrete
chambers 54 for receiving a plurality of coaxial cables, as
described hereinafter. It can be seen that, after forming,

30 slots 48 in the arms extend in a circumferential direction
about portions of each chamber 54. It also can be seen
that each gripping arm extends entirely across blade
portion 42, leaving only a very small gap 56 between the
distal end of the arm and the blade portion. Therefore,

35 the coaxial cables are substantially entirely surrounded by
the gripping arms and the blade portions. With this



the ground plate portion for enbracing the plurality of high speed cables
i'n direct engagenent with the-exposed portions of 5 the netallic shields
t hereof. A solder connection is disposed between the gripping armand the
metallic shields. As disclosed herein, the ground plate is gener

pl anar, and the gripping armprojects inwardly from an edge of 1R O

pl at e. Pr ef er abl a pair of th 1, ppin r s _.prqje from opposite

si des of the g?%%t‘b’r'%‘t e‘,'%wai?%ﬁ @§€%i‘f‘?§‘ }WHP%% M 9 dINPYY om

opposi te edgescadxiak cables depending on the specifications of the
connector.

Figure 5 shows the formed ground plate 32 of
5 Figure 4 with a pair of coaxial cables 40 positioned within
chambers 54 of upper gripping arm 50a. At this point, it

should be understood that each coaxial cable 40 is of a
conventional construction in that each cable includes a

center conductor or core 60 surrounded by a tube-like inner

10 dielectric 62. A metallic shield in the form of a tubular
metallic braid 64 surrounds inner dielectric 62. An
insulating jacket 66, as of plastic or the like, surrounds
metallic braid 64 to form the overall composite coaxial
cable 40.

15 Ffaure 5 also shows that center conductor/core 60
of each coaxial cable 40 has been stripped to expose a
given length thereof which will be soldered to the inner
end of one of the high speed signal transmission terminals
38 (Fig. 7). The outer insulating jacket 66 of each cable

" 20 also has been cut-back to expose -a given length of the
respective metallic shield 64. Therefore, the exposed
shields can be soldered to the gripping arms 50a or 50b of
ground plate 32 as discussed below. .

_ As stated, Figure 5 shows gripping arms 50a and

25 50b in position for receiving coaxial cables 40 prepared as
described above. Figure 5 shows two coaxial cables 40
positioned within upper gripping arm 50a ldngitudinally so
that metallic shields 64 of the cables are in registry with
the gripping arm on the inside thereof. Each coaxial cable

30 . is positioned longitudinally within one of the chambers 54
defined by semi-cylindrical portions 52. The coaxial
cables may be positioned within the gripping arm by a
slight press-fit. Alternatively, the gripping arms may be
initially formed to freely receive the coaxial cables

35 longitudinally thereinto, whereas the arms initially
function only to position the cables, and, thereafter, the

10



ground plate. In the preferred enbodi nent, each gripping armis contoured
to cooperate with the ground plate to deflne di screte chanbers for :
fespectively receiving the plurality of high speed cabl es. Specifically,
each gripping armis undul ated to define generally sem -cylindr i RAFENT
portions for respectively enbracing the pIurallty of hi gh” speed 2&mH3 8G n

one enbodi ment of the invention, e ch g g& cIudes %E peni g f or
recei vi ng t he &JtAIAY Jof LR Ehex o 5 Sitfive ¥ fFéPePE  COaX
enbodi nent , tPuhhnﬁynanu|cbmpxnﬁelyﬁ¢&dsé g&ps 861 enlhngushoembdddmendt, i s

on e Order Und RS URH, B d b AP Ighs CEBECIR 00 PEoRth Shciuce
mat eri al havi raymmehynepaﬁ t datcher(aot ashownhs&gucengyge coiroveverlap a
5 portion of ground plate 32 or the other gripping arm in
order to completely encircle the coaxial cable. It should

be understood that the gripping arms are not crimped onto

the metallic shields as is typical in the crimping art.

Rather, an amount'of-force is used to slightly form the

10 gripping arms inwardly, so as only to grip and retain the
coaxial cables prior to soldering. The gripping or
crimping pressure should not be excessive so as to damage
the underlying inner dielectric material 62 to any extent,
which could affect the electrical performance thereof.

15 Ground plate 32 then is mechanically and
electrically connected to metallic shields 64 of the
coaxial cables by soldering the metallic shields to
gripping arm 50a by applying solder through slot 48 in the
gripping arm, as at "S" in Figure 5. As stated above, the

T 20 slots are formed on the order of approximately 0.040 inch
wide to prevent the application of concentrated heat
directly to the metallic shield, which could cause heat
damage to the underlying inner dielectric. The slot should
be sufficiently narrow to at least prevent whatever

25 soldering iron or tool is used from passing through the
slot and into direct engagement with the metallic shield.
Such engagement may result in damage to the underlying
inner dielectric. In essence, the slots restrict the
amount of soldering heat which is transmitted inwardly to

30 the inner dielectric. On the other hand, the slots extend
in a circumferential direction to provide a large
circumferential area of access to the metallic shields in
a circumferential direction.

Once the two coaxial cables 40 are soldered to

35 the upper gripping arm 50a as shown in Figure 5, ground
plate 32 is inverted as shown in Figure 6 and another pair

11



Preferably, the solder material is deposited as an inlay on the inside of
the gripping arns. Gt her objects, features and advantages of the invention
will be apparent fromthe follow ng detailed description taken in
connection with the acconpanyi ng drawi ngs. 6 Brief Descripti FRATENT he
Drawi ngs The features of this invention which are believed to be?%odR? SFe

el T L PR SR bl L 20eded ! S MR o Ol ene
other gripping arm 50b and soldered thereto as described
above in relation to Figure 5. _
Once the subassembly of Figure 6 is fabricated,
5 including the soldering procedures, this subassembly is
assembled to terminal blocks 30a and 30b including high
speed signal transmission terminals 38 to form terminal
module 30 as shown in Figure 7 and described above in
relation to Figure 2. Center conductors/cores 60 of the
10 coaxial cables are then connected, as by soldering, welding
or otherwise securing to the inner ends 38a of terminals
38, while terminal blocks 30a and 30b clamp blade portion
42 of ground plate 32 therebetween, as shown in Figure 2
_ and described above. The terminal module then is mounted
15 within dieléctric housing 12 as shown in Figure 2. If
desired, terminal blocks 30a and 30b could be mounted to
blade portion 42 of ground plate 32 prior to inserting
cables 40 into gripping arms 50a and 50b. In other words,
the ground plate would have the terminal blocks mounted
" 20 thereon at the beginning of the termination process.

Figure 8 shows an alternative embodiment of <the
invention wherein slots 48 have been eliminated and solder
' material is deposited or inlayed on the inside of gripping
arms 50a and 50b as indicated by dotted lines 70 and
25 subsequently reflowed during the soldering process. Once
the gripping arms are formed as shown in Figure 8, the
inlayed solder material is not visible from the outside of
the structure. During processing, after the coaxial cables
are inserted into position within the gripping arms, and
30 with the metallic braids in registry with the arms, the
inlayed solder material is heated and reflowed to
mechanically and electrically connect the gripping arms to
the metallic shields of the coaxial cables.
In the alternative, it is believed that by using
35 | coaxial cables having inner dielectrics that can withstand

12



t hereof, may be best understood by reference to the follow ng description
taken in conjunction with the acconpanying drawi ngs, in which Iike
reference nunerals identify like elements in the figures and in which:
FIGURE 1 is a perspective view of an electrical -connector of ext?%ﬁf“%
which the invention is applicable; FIGIRE 2 is a fragnented vert 30 SG

section taken generalqif/)kal ong line 2-2 of Figure 1, FIGURE 3 is | an vi ew
of a stanped RRkAtHY thighyntempexatuzes nHitdiou o ﬁfﬁFﬁﬁEl? f &Fned:;

FIGURE 4 is aqufrdathtiion, vievmay bee poseibleptdi celinindte grovsi ag s

formed 1o reCol iy ®s 600 Yriihieey abhdFa> dria 585! P ' dcll BYad,

solder would be applied along the leading or trailing (or
5 both) edges of the gripping arms where they contact the
metallic shields.

The concepts of the invention have been shown and

described herein in conjunction with terminating the

- metallic shields of a plurality of coaxial cables to a

10 terminating member in the form of a ground plate. However,

it should be understood that the concepts of the invention

are equally applicable for terminating the metallic shields

to other types of terminating members, such as individual
“electrical terminals themselves.

-—

15 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

20 the invention is not to be limited to the details given
herein.

13



plate with a pair of coaxial cables positione ' it h the cabl es
prepared by renoving portions of the outer Jaa“mtmﬂumuﬂmu he netallic
Shields; FIGURE 6 is a viewsinmlar to that of *Fifurke 3, ut*show ng four
coaxi al cables positioned in the ground plate; FIGURE 7 is a pers é§EN?e
view of the terminal nodul e nountable in the connector of Figures?2 338 8¢
and FIGURE 8 is a.viewsimlar to that of Figure 7, but show ng an
alternative enbGHRRYBE of the invention wherein the solder material is
inlayed on the inside of the gAi permgnation assembly comprising:

a pair of cables (40) each of which cables having

an inner conductor (60), an inner dielectric (62)
5 surrounding at least a portion of said inner conductor, a

metallic shield (64) surrounding at least a portion of said

inner dielectric and an outer insulating jacket (66)

surrounding at least a portion of said metallic shield, a

portion of said outer jacket béing removed to expose an
10 exposed portion (64) of said metallic shield;

a terminal (32) to which said metallic shields
are to be terminated, said terminal being at least
partially disposed in a dielectric housing (12) of an
electrical connector (10) and having a termination portion

15 (42); and ~ :

a gripping arm (50a) projecting from said
termination portion and configured to grip at least a
portion of said exposed portion of said metallic shield of
each of said cables without deformation of said inner

20 dielectric, said gripping arm having a slot (48) used in
bonding said exposed portions of said metallic shields to
said gripping arm.

2. The termination assembly of claim 1 wherein
25 said termination portion (42) includes a generally planar
base (42) and wherein said slot (48) in said gripping arm
(50a) extends across a substantial portion of said gripping
arm.

14



Detai |l ed Description of the Preferred Enbodj to the drawi ngs
in greater detail, and first to Figures 1 a““M“ I":imﬂﬂg E’@Ion i s enbodi ed
in a shielded el ectrical connector, generally desiignate ) is a
hybrid el ectrical connector for terninating both the conductors cﬁA

data transmission lines and the conductors of high speed or high %% éHU%ﬁ¥§
transmssion lines. In partlc

el ectri,cal conn i_ncl yde
di el ectric housing 12 (Fidy. ;Hqﬁnﬁﬁﬁqﬁfé¥ AL JJFQ' ﬂsﬁ%ﬁﬁ%ﬁ?
terminals 14 (dain ﬂérmma@tmnobmu/msmm d;,ngkudeal hygéaergﬂayedalhﬁ;ar

subctanti il y SIPUREs) ha\AGl | Ui 'aifr 2L i’ Sl UlePOLL

projecting forwar the nsm Ssi on ern1na
14. A two- pi eciRndne [ary mtemﬁ/vﬁroyusseaﬂf;aﬁq/ lateral edges of said

5 base toward the other opposite lateral edge of said base
such that said gripping arm extends arcuately about said
exposed portions (64) of said metallic shields (64) to
thereby grip said exposed portions of said metallic
shields.

10
4. The termination assembly of claim 3 wherein
said gripping arm (50a) is contoured (52) and cooperates
with said base to generally form a pair of receiving areas
(54) for receiving said exposed portions (64) of said
15 metallic sHields (64), each of said receiving areas being
dimensioned such that said gripping arm maintains said
cable (40) relative to said base (42) by gripping said
exposed portion of said metallic shield disposed therein
without deformation of said inner dielectric.
20 |
5. The termination assembly of claim 4 wherein
said gripping arm (50a) is wundulated (52) to define
generally semi-cylindrical receiving areas (54) for
respectively embracing said exposed portions (64) of said
25 metallic shields (64) of said cables (40).

6. The termination assembly of claim 2. wherein

said exposed portions (64) of said metallic shields (64)

are bonded to said gripping arm (50a) by soldering (S) said

30 exposed portions (64) to said gripping arm by using said
slot (48) in said gripping arm.

7. The termination assembly of «claim 1

including at least one additional cable (40) terminated to

35 said termination portion (42), said additional cable
including an additional inner conductor (60), an additional

15



conformance with that shown in U S. Patent hb d October 25,
1994, projects rearwardly of housing 12 and si!ﬂlﬁﬂﬂ%mﬁ\ Ilﬂmﬂm)l ded boot
20 includes an integral cable strain- relief atLiswi s emgagenent th
a conposite electrical cable 24 which includes both the data tranEﬁT§§T

lines and the hlgh speed or high frequency transnission lines. 26pafP §§

t hunb screws 26, h the overnDId boot cIude e ternal y
t hr eaded f or war éﬁeé g&a 6% sswrrewnding E&diﬁﬁ%# SR
conpl enent ary nsamgammﬁma Jamet ebndubtorgt ramtaddltﬂsnaeermémﬂlim
Figure 2, a hi QthQde pal ﬁf@&@ﬁ&fﬁ% r%éle % rg)d che,pergf 12s?rom

deS|gnated 30, TS Tnser passage | ect ou5|ng
the rear add1t10nal 1nner dielectric and an add1t10na1 outer

5 insulating jacket (66) surrounding at least a portion of
said additional metallic shield, a portion of said
additional outer jacket being removed to expose an
additional exposed portion (64) of said additional metallic
shield and said termination assembly further including an

10 additional gripping arm (50b) projecting from said
termination portion, said additional gripping arm being
configured to be disposed about said additional exposed
portion of said additional metallic shield of said
additional cable and configured to grip a portion of said

15 additional metallic shield of said additional cable without
deformation of said additional inner dielectric of said
additional cable, said additional gripping arm having an
additional slot (48) used  in bonding said additional
exposed portion of said additional metallic shield to said

20 termination portion. '

8. The termination assembly of claim 7 wherein
said gripping arm (50a) is spaced longitudinally on said
termination portion (42) from said additional gripping arm

25 (50Db) .

9. The termination assembly of claim 8 wherein

said termination portion (42) includes a generally planar

base (42) and wherein said slot (48) extends along a

30 substantial portion of said gripping arm (50a) and wherein

said additional slot (40) extends along a substantial
portion of said additional gripping arm (50b).

16



t her eof . The term nal nodul e i ncludes a pas ' ' term nal bl ocks
30a and 30b which clanp a ground pl ate, genzﬂﬂlﬂm“ﬂmﬂmu 32,

ther ebet ween. Each term nal bl ock includes a*post t sand a recess. The
post from each terminal block extends from each termnal bl ock thPB'EENTa
hole or slot 44 (Fig. 3) in the ground plate and into a recess in2¢ne38tf&r

terminal block to secure termnal bl ocks 3pa and 30b, to ground plate 32 as
a subassenbly. Once this 1%basTRAHFSTRINELRR (aRpeRRlyY p‘?;l‘;s;’5"(339936,‘”%14 P ng

12 as shown in Sajdr exposelic pogitionsl (H4)Cckst asaidf hethalldct ehdledds t (61)
ground plate t“&ésbﬁsﬂﬁsa- t-lo-h%atig rH.ﬂilping arm (50a) by using said slot

(48) to solder (S) said exposed portions to said gripping

5 arm and wherein said additional exposed portion (64) of

said additional metallic shield (64) is bonded to said

 additional gripping arm (50b) by using said additional slot

(48) to solder (S) said additional exposed portion to said

additional gripping arm.
10
11. The termination assembly of claim 8 wherein
said <termination portion (42) has opposed edges and
opposite sides and wherein said additional gripping arm
(50b) extends from an opposite side of said termination
15 portion from the side from which said gripping arm (50a)
extends and from an edge of said termination portion
opposite to the edge of said termination portion from which
said gripping arm extends.

20 12. An electrical connector (10) for termination
to a pair of cables (40) each of which includes an inner
conductor (60), an inner dielectric (62) surrounding at
least a portion of said inner conductor, a metallic shield
(64) surrounding at least a portion of said inner

25 dielectric and an outer insulating jacket (66) surrounding
at least a portion of said metallic shield, a portion of
said outer jacket being removed to expose an exposed
portion (64) of said metallic shield, said electrical
connector comprising:

30 a dielectric housing (12) having a mating face,
a termination face and a plurality of terminal receiving
passages between said mating face and said termination
face;

a plurality of terminals'(38) extending through

35 at least some of said terminal receiving passages;

a ground member (32) disposed at least partially

17



nodule is held within the dielectric housin es 36 on each
term nal bl ock. Each term nal bl ock 30a and I“EWﬁﬁ H d about at
[ east one high speed signal termnal 38. The+CO a pa r of th

termnals 38, along with the forward end of ground plate 32 are BH
projecting forwardly of the connector in Figure 1, within the sur?%u1ﬁ9nﬁG

shroud portion 18 of shie 6., The re 38a.of tern1 | s .38, (Ei )
‘are terninated YHHRHR %ae’rd g’l"%(’? 3Feg OcBaLf TR ?‘t Frd (&ﬂ%ﬁ
cabl es, general:hgmbeiesugmhidachg A\Otemlnﬁltgonepoztlon (32) fiow crexmimatiisng
partlcularly di %;g ds
of the coaxi al éf # %%%?‘gun at e éﬁscr |tg; c#%% %&Hd %éﬂ&
_ sald termlnation portlon including a gripping arm (50a)
5 projecting from said termination portion and configured to

grip at least a portion of said exposed portions of said

metallic shield of each of said cables without deformation

of said inner dielectric, said gripping arm having a slot

(48) used in bonding said exposed portions of said metallic
10 shields to said termination portion.

13. The electrical connector (10) of claim 12
wherein said ground member (32) includes a generally planar
base (42) and wherein said slot (48) in said gripping arm

15 (50a) extends across a substantial portion of said gripping
arm.

14. The electrical connector (10) of claim 12

wherein said ground member (32) includes a generally planar

20 base (42) having opposed lateral edges and wherein said

gripping arm (50a) extends from one of said lateral edges

of said base toward the other opposite lateral edge of said

base such that said gripping arm extends arcuately about

said exposed portions (64) of said metallic shields (64) to

25 thereby grip said exposed portions of said metallic
shields.

15. The electrical connector (10) of claim 14

wherein said gripping arm (50a) is contoﬁred (52) and

30 cooperates with said base (42) to generally form a pair of

receiving areas (54) for receiving said exposed portions

(64) of said metallic shields (64), each of said receiving

areas being dimensioned such that said gripping arm

maintains said cable (40) relative to said base by gripping

35 said exposed portion of said metallic shield disposed
therein.

18



More particularly, Figure 3 shows a bl ank ted "B, "
st anped from conductive sheet netal materi il!ﬁ ﬂ @ ground plate 32
i's formed. = Blank "B" is generally T- shap | eg or stem

portion 42 which will forma blade portion for ground pl ate 32. TRA _
portion includes aperture 44 through whi ch posts 34 (Fig. -2) of t&&nk sa

o1 Ty Ao aPyat oo omah K SR A0 DT BhSRBLR 1S Yo PRI CRY
the gripping ar merfein-hsag.ﬂogndpphageams(sma) = undilated (52) to define
generally semi-cylindrical receiving areas (54) for

respectively embracing said exposed portions (64) of said

5 metallic shields (64) of said cables (40). ' -

17. The electrical connector (10) of claim 12

wherein said exposed portions (64) of said metallic shields

(64) are bonded to said gripping arm (50a) by using said

10 slot (48) to solder (S) said exposed portions to said
gripping arm.

18. The electrical connector (10) of claim 12

1nc1ud1ng at least one additional cable (40) to be

15 terminated to said termination portion, said additional

cable including an additional inner conductor (60), an

additional inner dielectric (62) surrounding at least a

portion of said additional inner conductor, an additional.

metallic shield (64) surrounding at least a portion of said

20 additional inner dielectric and an additional outer

insulating jacket (66) surrounding at least a portion of

said additional metallic shield, a portion of said

additional outer jacket being removed to expose an

additional exposed portion (64) of said additional metallic

25 shield and said electrical connector further including an

additional gripping arm (50b) projecting from saiad

termination portion (42), said additional gripping arm

being configured to be disposed about said additional

exposed portion of said additional metallic shield of said

30 additional cable and configured to grip at least a portion

of said additional exposed portion of said additional

"metallic shield of said additional cable without

deformation of said inner dielectric, said additional

gripping arm having an additional slot (48) used in bonding

35 said additional gripping arm to said additional eprsed
portion of said additional metallic shield.
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seen hereinafter. Each wing or grippin gated slot 48 to
facilitate the solder term nation descrﬂmwﬂnEwnH When sol deri ng
cable shields 56 to ground plate 32, it kS desur ® use a sol derin
iron having a relatively small tip. Although it is desirable to 'gﬁigihgb
the sl ot wide enough to facilitate adequate sol der fIOM/througho T

o ket ng oo’ Penarr oAy | BEEKERD: | REphgbBbl XS | chhinoh gl °
could result |nﬂﬂanage sandhgrﬁpnenanmguoﬁﬂa)cnsﬂspaced BpngRfudinedly s

on the order p | e, thepgh | | tihat
such sl ot coul c? &59_& %ﬁgng‘é%’g f Oi(l)alrg t(g% 110 inc%]alﬁdgaldl%?\%?)a)}

bar bs or teethgﬂﬂﬂﬂkﬁgu%ﬁﬂ) eP) « he opposite edges of bl ade portion 42 to
5

20. The electrical connector (10) of claim 18
wherein said exposed portions (64) of said metallic shields
(64) are bonded to said gripping arm (50a) by using said
slot (48) to solder (S) said exposed portions to said

10 gripping arm and wherein said additional exposed portion
(64) of said additional metallic shield (64) is bonded to
said additional gripping arm (50a) by using said additional
slot'(48) to solder (S) said additional exposed portion to
said additional gripping arm.

15 -

21. The electrical connector (10) of claim 18
wherein said termination portion (42) has opposed edges and
opposite sides and wherein said additional gripping arm
(50b) extends from an opposite side of said termination

20 "portion from the side from which said gripping arm (50a)
extends and from an edge of said termination portion
opposite to the edge of said termination portion from which
said gripping arm extends.

25 22. A method of terminating a pair of cables
' (40) each of which cables having a inner conductor (60),
an inner dielectric (62) surrounding at least a portion of
said inner conductor, a metallic shield (64) surrounding
at least a portion of said inner dielectric and an outer
30 insulating jacket (66) surrounding at least a portion of
said metallic shield to an electrical connector (10) having
a dielectric housing (12) with a mating face, a termination
face and a plurality of terminal receiving passages between
said mating face and said termination face through which at
35 least some passages extend a plurality of terminals (38)
and having a ground member (32) at least partially disposed

20



faC|I|tate hol di ng the subassenbly of the gr rninal bl ocks
30a and 30b within the housing. As wll be ﬂ “m#gj g’ once forned,.
ground plate 32 is provided with a positioning and.grap arm on_each

side of the ground plate for positioning and gripping a pair of c g?ﬁg
cables. The arns are |located at the extrene rear distal end of bl s

Pour ' coaxial " CobPob it hiRhing, HHILLSHPHRE, Bl 156 10ARES W p 9?39‘ °
some conput er appritdehi of#2) t geperadibyesadimcent usaidt cmattamw faeerand a
P, 0o oo, SROUPR, Xl SUEELLA (e YRRl Sl basd
Figure 4 shows tREmipakien BRERK 581 PeFPSGr€°EPEﬂFHng the steps of
5 _ providing each of said cables with a portlon of
said outer insulating jacket of said cable being removed
from about said metallic shield so as to expose an exposed
portion (64) of said metallic shield;
positioning said exposed portion of each of said
10 metallic shields relative to said termination portion so
that said exposed portion of said metallic shield of each
of said cables is positioned on said termination portion;
forming a gripping arm (S50a) extending from a
lateral edge of said ground member into a generally arc-
15 shaped configuration such that said gripping arm defines a
pair of cable receiving areas (54) wherein said exposed
portions of said metallic shields are disposed and said
gripping arm grips said exposed portions of said metallic
shields of said cables disposed within said cable receiving
20 areas without deformation of said inner dielectrics; and
bonding each of said gripping arms to said
exposed portion of said metallic shield disposed within
said cable receiving area.

25 . 23. The method of claim 22 wherein said exposed
portion (64) of said metallic shield (64) of each of said
cables (40) has a longitudinal axis and each of said cables
is positioned within a respective one of said cable
receiving areas (54) by positioning said exposed portion

30 of said metallic shield at a location spaced from said
respective cable receiving area and then moving said cable
in a direction of its longitudinal axis and into said
respective cable receiving area.

35 24. The method of claim 22 wherein a slot (48)
is provided in said gripping arm (50a) and said exposed
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wi ngs 46 having been bent inwardly to forma m
grl pping arm generally designated 50a, and EI"IW!" lmlmml
L gre ppi ng ar mﬂASI'ENT

gripping arm generally designated 50b.
contoured in an undul ated configuration to deflne a pair of

ng and
ng and

sem -cylindrical portions 52 which cooperate with blade portionzﬁfT%?o SG

descri bed her SRR (84 of e E AR Fe Deyi@he (o8], ECPRGh f7eRa 00

arms ext end |nQﬁhi&SnKﬁ@&enS|bbndede¢m(ﬁﬁkﬁxﬂwoﬁndttenmloﬂtéaahnﬂmﬁﬂﬁﬂ

54.

It

10

15

20

25

30

35

(42) by using said slot to solder (S) said exposed portion
to said gripping arm.

25. The method of claim 22 further including
terminating said inner conductor (60) of each of said
‘cables (40) to one of said terminals (38) and forming said
ground member (32) with said metallic shields (64) bonded
thereto and said terminals with said inner conductors
terminated thereto into a subassembly (30) for disposition
in said housing (12).

26. The method of claim 22 wherein said ground
member (32f"includes a generally planar base (42) having
opposed lateral edges and wherein said gripping arm (50a)
extends from one of said lateral edges of said base toward
the other opposite lateral edge of said base such that said
gripping arm extends arcuately about said exposed portions
(64) of said metallic shields (64) to thereby grip said
exposed portions of said metallic shields.

'27. The method of claim 26 wherein said gripping
arm (50a) is contoured (52) and cooperates with said base
(42) to generally form a pair of receiving areas (54) for
receiving said exposed portions (64) of said metallic
shields (64), each of said receiving areas bDeing
dimensioned such that said gripping arm maintains said
cable relative to said base by gripping said exposed
portion of said metallic shield disposed therein.

28. The method of claim 27 wherein said gripping
arm (50a) is undulated (52) to define generaliy semi-~
cylindrical receiving areas (54) for respectively embracing
said exposed portions (64) of said metallic shields (64) of
said cables (40).
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al so can be seen that each gripping arm ext ss bl ade
portion 42, leaving only a very small gap 5 ﬂ%ﬂ!ﬂﬁﬂll?ﬁ end of the
arm and the bl ade portion. Therefore, the coaxd al

substantially entirely surrounded by the gripping arnms and the b

portions. Wth this structure the ground plate can termnate fr 6 201 3¢
four coaxial cables depe n the cific f e

Figure 5 shows the forne 'ro pP8F§8§2 gf c;ad%'r Zzéj #?ﬁ“ﬁfﬁ‘g 1east

coaxi al cabl es dhﬁlepcmddltxrmmhlm tdabile hafddr s to1 dde uhieamignatsd ng;car raagidh.
At this point, ﬂ?é‘éf’m?f%&[ﬂﬁféﬁt g&’ﬁ) Ef’ aasafﬁg%hah cabhe 4hdih ?Lfnga

convent i onal cons ructlon e includes a center con or
core 60 surrourRRdaggdikipppd- [innexn een WE‘P’éct‘ﬁPérG?n Aaﬁ@%‘a'F-PPi’:ler@Qi? in

‘the 5 dielectric (62) surrounding at least a portion of said
additional inner conductor, an additional metallic shield

(64) surrounding at least a portion of said additional

inner dielectric and an additional outer insulating jacket

_ (66) surrounding at least a portion of said additional
10 metallic shield, a portion of said additional outer jacket
being removed to expose an additional exposed portion (64)

of said additional metallic shield and said method further
including positioning said additional exposed portion of

said additional metallic shield of said additional cable

15 within one of a pair of receiving areas (54) formed by an
additional gripping arm (50b) projecting from said
termination portion, said additional gripping arm being
configured to encircle a portion of said additional

. metallic shield of said additional cable; forming said
20 additional gripping arm to grip said additional exposed
portion of said additional metallic shield without
deforming said additional inner dielectric and bonding said

additional gripping arm to said additional exposed portion
of said additional metallic shield.

25
30. The method of claim 29 wherein said gripping
arm (50a) is spaced longitudinally on said termination
portion (42) from said additional gripping arm (50b).
30 31. The method of claim 29 wherein said

‘termination portion (42) includes a generally planar base
(42), wherein said grippihg arm (50a) includes a slot (48)
extending along a substantial portion of said gripping arm,
said slot being used to bond said éxposed portions (64) of
35 said metallic shields (64) to said gripping arm and wherein
said additional gripping arm (50b) includes an additional
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formof a tubular netallic braid 64 surrounds j ' Mgt 62- An

insul ating jacket 66, as of plastic or -the I”M'Hﬂ’r“nﬂﬂﬂi”mt allic braid
64 to formthe. overall conposite coaxial cabl ex igwresb al so s

that center conductor/core 60 of each coaxial cable 40 has been st ‘E’éé’ '

expose a given length thereof which will be soldered to the inner T

one of the high speed,sjgnal .transnission ternminals 38 (Fig. 7). T .

i nsul ating j acke?slcg% Siégaﬁftg anlazjt?%sabgélﬁsg’ap-%ﬂ'gék lfl’o]ﬂ:'g‘%fjpr(l)sgfa%glé‘ltl\(aen

| ength of the reshrtiomlrefrdlpgping hirsl,ds84d additional slot being used to
bond said additional exposed portion (64) of said
additional metallic shield (64) to said additional gripping

5 arm.

32. The method of claim 29 wherein said
termination portion (42) has opposed lateral edges and
opposite sides and wherein said additional gripping arm

10 (50b) extends from one of said opposite sides of said
termination portion and said gripping arm (50a) extends
from said other of said opposite sides and said additional
gripping arm extends from said edge of said termination
portion opposite to the edge of said termination portion

15 from which “said gripping arm extends.

33. The method of claim 29 wherein said exposed
portion (64) of said metallic shield (64) of each of said
cables (40) has a longitudinal axis and each of said cables

20 is positioned within a respective one of said cable
receiving areas (54) by positioning said exposed portion
of said metallic shield at a location spaced from said
respective cable receiving area and then moving said cable
in a direction of its longitudinal axis and into said

25 respective cable receiving area and wherein said additional

' exposed 'portion (64) of said additional metallic shield
(64) of said additional cable (40) has an additional
longitudinal axis and said additional cable is positioned
within a respective one of said additional cable receiving

30 areas (54) by positioning said additional exposed portion
of said additional metallic shield at a location spaced
from said respective additional cable receiving area and
then moving said additional cable in a direction of its
additional 1longitudinal axis and into said respective

35 additional cable receiving area.
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11 Therefore, the exposed shields can be soldered to the gripping arns 50a
or 50b of ground plate 32 as discussed below. As stated, Figure 5 shows
gripping arnms 50a and 50b in position for receiving coaxial cables 40
prepared as described above. Figure 5 shows two -coaxial cables 40 PATENT
posi tioned wi thin upper gripping arm50a |ongitudinally so that met&riie Sé

shields 64 of t G | gs are in registry with the gripping armon the
i nsi de thereof. e ial cable is positioned |ongitudinally within one
of the chanbers S¥STEM FOR AT | THE |SHIE n HIH 267 AR LH

cables may be positioned within the gripping armby a slight press-fit.
Alternatively, the gripping arns jmay be initially formed to, freely
receive the coaxial caftederminal is disclosed for terminating the
5 ‘shields of a plurality of high speed cables each having an’
outer jacket and an inner metallic shield with a portion of
the outer jacket removed to expose a portion of the
metallic shield. The terminal includes a conductive ground
. plate portion. A gripping arm projects from the ground
10 plate portion for embracing all of the plurality of high
speed cables in direct engagement with the exposed portions
of the metallic shields thereat. A solder connection is
disposed between the gripping arm and the metallic shields.
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| ongitudinally thereinto, whereas the arns initially function only to
position the cables, and, thereafter, the arns may be further fornmed to
positively grip the coaxial cables and conpletely close gaps 56. In such
enbodi ment, the free end of gripping arnms 50a and 50b coul d include sone
type of latch (not shown) to engage Of |9 rlap a portion of ground plate 32
or the other gripping armin order to Lbﬁgletely encircle the coaxi al '
cable. It should be understood that the gripping-arns are not crinped onto
the metallic shields as.is typical in the crinping art. Rather, an anount
of force is used . \\Iy formthe gripping arns inwardly, so as only to
grip and retain cables prior to soldering. The gripping or
Crinping pressy be excessive so as to damage the underlying

i nner

8




dielectric material 62 to any extent, which could affect the electrical
performance thereof. Gound plate 32 then is nmechanically and electrically
connected to netallic shields 64 of the coaxial cables by 12 sol dering
the netallic shields to gripping arm50a by applying solder through slot 48
in the gripping arm as at "S" in Figure 5. As stated above, the slots
are fornmed on the order of approxiw&%ghy 0.040 inch wide to prevent the
iYectlTy to the netallic shield, which

application of concentrated heat d
could




cause heat danmge to the underlying.inner dielectric. The slot should be
sufficiently narrow to at |east prevent whatever soldering iron or tool is
used from passing through the slot and into direct engagenent with the
metallic shield. Such engagehent may result in danmage to the underlying

i nner dielectric. I n essence, the slots restrict the anount of sol dering
heat which is transmtted inwardly to the(i3w4) dielectric. On the other
hand, the slots extend in a circunferential direction to provide a |arge
circunferential area of access to the netallic shields in a circunferenti al
direction. Once the two coaxi al |l es 40 are soldered to the upper
gripping arm50a as shown in Fig 5, ground plate 32 is inverted as shown
in Figure 6 and ‘anot her pair of c%?xial cabl es :




are inserted into chanbers 54 of the other gripping arm50b and sol dered
thereto as described above in relation to Figure 5. Once the. subassenbly of
Figure 6 is fabricated, including the soldering procedures, this :
subassenbly is assenbled to termnal blocks 30a and 30b i ncludi ng high
speed signal transmission terminals 38 to formterm nal nodule 30 as shown
in Figure 7 and described above in relatiqun4p Figure 2. Center
conductors/cores 60 of the coaxial cables are then connected, as by

sol deri ng,




13 ;and descri bed above. The term nal nmodule then is rmunt ed W|th| n

di_el'ectric housing 12 as shown in Figure 2. |ff de%@@ﬁ% “"' bl-ocks 303
and 30b could be nmounted to bl ade portion 42 ; g B?$or g
inserting cables 40 into gripping arns 50a an 'ﬂuﬁ i ?h@jﬁe\vq# to, paged 1

paged E&
’éﬁ{s)a{ f«@ﬁ ’vwege .....
W:eIHWLﬂ ograged 7

-----

begi nning of the term nation process. Figure
enbodi nent of the invention wherein slots48
solder material is deposited or inlayed on the inside of grlpplng ns 50a
and 50b as indicated by dotted lines 70 and s bDaTEOF RECE] )GL

ground plate would have the term nal bl ocks g%g
a

SPECIFICATION
SYSTEM FOR TERMINATING THE SHIELD OF A HIGH SPEED CABLE

Field of the Invention

This invention _generally relaEés to the art of
electrical connectors and, particularly, to a system for
terminating the metallic shield of a high speed cable, such as

the metallic braid of the cable.

Background of the Invention

A typical high speed cable includes a center conductor
or core surrounded by a tube-like inner dielectric. A shield is
disposed outside the inner dielectric for shielding and/or
grounding the cable. The shield typically is a tubular metallic
braid. Howe#er, one or more longitudinal conductive wirés have
alsd. been used and are éommonly‘ called "drain wires." An
insulating jacket surrounds the composite cable outside the
shield. |

Various types of connectors are used to terminate high
speed cables. The connectors typically have contacts which are
terminated to the center conductor or core of the cable. Thé
connectors alsc have one form or.another of a tefminating member
for terminating the metalllc ghield of the hlgh speed cable,

usually for groundlng purposes. A typical system in such



| . REPLACEMENT SHEET |
t hersol dering process. Once the gripping arns are forngd as—shvmn i'n
Figure 8, the inlayed solder material is not visible fromtlh Quﬁ@gd?gpf
i NSerted

the structure. During processing, after the coaxial cablgs

into position within the gripping arns, and with the metq | -

registry with the arns, the inlayed sol er material is hejpted and refl owed

to necha d cal | conn ct .t.he grJ pping ar tothe TTETal 11 C

shi el ds g{:ﬁﬁ%é*fgggmt% tr{) te@ =t & gﬁﬂ‘é?naﬁqﬁﬁg"d i EO' | FetRe Hn"[”f'lh?g byI

using co cabl |n t re |ve y
S Ng COfKhBL-CBY S31ARLLN reftrhecy S udd Uit rgé&g e
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sol der woul d be applied along
the metallic braid for commoning purposes.

With the ever-increasing miniaturization of the
electronics in various industries, such as in the computer and
telecommunications industrigs, along with the accompanying-
miniaturization of electrical connectors, considerable problems
have been encountered in terminating miniature high speed cables,
particularly in terminating the metallic shield of the cable.
For instance, the outside diameter of a small coaxial cable may
be on the order of 0.090 inch. The outside diameter of the inner
dielectric surrounding the conductor/core may be on the order of

- 0.051 inch, and the diameter of the center conductor/core may be
on the order 0.012 inch. Coaxial cables having even smaller
dimensional parameters have been used.

The problems in terminating such very small coaxial
cables often revolve around terminating the metallic shield of
the cable. For instance, if soldering methods are used, applying
heat (necessary for soldering) in direct proximity to the
metallic shield can cause heat damage to the upderlying inner
dielectric and, in fact, subétantially disintegrate or degrade
the inner dielectric. If conventional crimp-type terminations
are used, typical crimping forces often will crush of deform the
inner dielectric surrounding the center conductor/core of the
cable.

The above problems are further complicated when the
metallic shield of the high;spéed cable ié not terminated to a

cylindrical terminating member, but the shield is terminated to
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the-l eadi-ng or trailing (or both) edges of the gripping arns wher e t hey

contact the netallic shields. The concepts of the invention

and described herein in conjunction with term nating the HE;
t

. shields of a plurality of coaxial cables to a term nating
formof a ground plate. However, it sho#l d be under st ood at the concepts

oo BAEBRL Lo EREUL PRl GO Gy ot Lo ek el TEL S o

el ectrical E@Eﬁhﬂﬁk% BBV SSr metallic shield or braid of a coaxial
cable to a flat ground circuit pad on a printed circuit board.
This is accomplished most often by simply gathering the tubular
metallic braid of the coaxial cable into a twisted strand or
"pigtail" which, in turn, is soldered to the flat ground pad on
the circuit board.

Another example of terminating the metallic shield or
braid of a coaxial cable to a flat ground member is shown in U.S.
Patent No. 5,304,069, dated April 19, 1994 and assigned to the
assignee of the present invention. In that patent, the metallic
braids of a plurality of coaxial cables are terminated to a
ground plate of a high speed signal transmission terminal module.
The conductors/cores of the coaxial cables are terminated to
signal terminals of the module.

In terminating the tubular metallic shields or braids
of high speed éables to flat ground contact pads as in a printed
circuit board, or ﬁo a planar ground plate as in the above-
referenced U.S. patent, or to any other flat or non-tubular
terminating member, various design considerations should be
considered as has been found with the present invention. It
should be understood that there is a transition zone created
where the center conductor/core of the high speed cable goes from
a "controlled environment" wherein the conductor/core is
completely surrounded by the tubular metallic shield or braid, to
an "uncontrolled environment" where the braid is spread away frqm
the conductor/core for termination to the non-tubular terminating
meﬁber. It is deéirable that this transitibn zone be held to as

small an area as possible and as short a length (i.e.,



It -will "be understood that the invention may be enbodied in other specific
forms without departing fromthe spirit or central characteristics thereof.
The present exanples and enmbodi nents, therefore, are to be consi dered in
all respects as illustrative and not restrictive, and the invention is not
to be limted to the details given hereén. 15 CLAI M. 1. A termnation
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metallic shield or braid should be terminated over an area (or at
least at two points) approximately 180° apart in relation to the
center conductor/core of the cable. Preferably, the flat
termihating member should overlap or at least extend to the point
where the metallic shield or braid is separated from its tubular
configuration surrounding the conductor/core of the cable. Still
further, it is desirable that the metallic shield or braid of any
given high speed cable be terminated on the same side of the flat
terminating member as the center conductor/core of the cable.
The present invention is directed to solving the above-
identified problems and satisfying as many of the above-
identified design parameters as possible in an improved system

for terminating the metallic shield of a high speed cable to a

terminating member, such as a ground plate.

Summary of the Invention

An object, therefore, of the invention is to provide a
new and improved system or terminal for terminating the metallic
shields of a plurality of high speed cables.

In the exemplary embodiment of the invention, a
terminal is disclosed for terminating the shields of a plurality
of high speed cables each having an outer jacket and an inner
metallic shield with a portion of the outer jacket removed to
expose a portion of the metallic shield. The terminal includes
a conductive ground plate portion. A gripping arm projects from
the ground plate portion for embracing the plurality of high

speed cables in direct engagement with the exposed portions of
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i nner cdnductor (60), an inner dielectric (62) surrounding at least a
portion of said inner conductor, a netallic shield (64) surrounding at

| east a portion of said inner dielectric and an outer insulating jacket
(66) surrounding at |east a portion ofogald nmetal lic shield, a portion of
said outer jacket being renoved to expose an exposed portion (64) of said

, . . i whi ch sai talli hiel ds.are to_be
or mi nat S10. Bar A 4FnERaT 1581 R TEOTdast SRAISH [SPHATR Hh SLRRreRL i c

housi ng pdekesh @Heeéfibﬁiﬁélafﬂn?ﬁﬁt€ﬁe(&9éaffgch 10948 termnation

portion (42); and a gripping arm (50a) projecting fromsaid term nation

portion and confi gusedilse1¢ded HeteRs! BhRO'JrRhP psatd DPU5Ekra11y
planar, and the gripping arm projects inwardly from an edge of
the ground plate. Preferably, a pair of the gripping arms
project from opposite sides of the ground plate, with the
gripping arms projecting inwardly from opposite edges of the
ground plate. In the preferred embodiment, each gripping arm is
contoured to cooperate with the ground plate to define discrete
chambers for respectively receiving the plurality of high speed
cables. Specifically, each gripping arm is undulated to define
generally semi-cylindrical portions for respectively embracing
the plurality of high speed cables.

In one embodiment of the invention, each gripping arm
includes an opening for receiving the solder connection
therethrough. In the preferred embodiment, the opening is a
circumferentially extending slot. The slot is on the order of
0.040 inch wide. In another embodiment, the solder connection is
disposed on the-inside of the gripping arms by solder material
having been deposited thereat and subsequently reflowed.
Preferably, the solder material is deposited as an inlay on the
inside of the gripping arms.

Other 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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portion of said netallic shield of each of said cables w thout deformation
of said inner dielectric, said gripping armhaving a slot (48) used in
bondi ng sai d exposed portions of said netallic shields to said gripping
arm 2. The term nation assenbly of claim1l wherein said termnation
portion (42) includes a generally plané% base (42) and wherein said slot

(49 a3, SR G Wy Sl 05 2 Subetant 1l port 1o of
sai d The features of this invention which are believed to be
novel are set forth with particularity in the appended claims.
The inventidn, together with its objects and the advantages
thereof, may be best understood by reference to the following
description taken in conjunction with the accompanying drawings,
in which like reference numerals identify like elements in the
figureé and in which:
FIGURE 1 is a perspective vigw of an electrical
connector of a type in which the invention is applicable;
FIGURE 2 1is a fragmented vertical section taken
generally along line 2-2 of Figure 1;
FIGURE 3 is a plan view of a stamped metal blank from
which the terminal or ground plate is formed;
FIGURE 4 is a perspective view of the ground plate with
the gripping arms formed to receive the coaxial cables;
| FIGURE 5 is a perspective view of the formed ground
plate with a pair of coaxial cables pogitioned therein, and with
the cables prepared by removing portions of the outer jackets to
expose the metallic shields;
FIGURE 6 is a view similar to that of Figure 5, but
showing four coaxial cables positioned in the ground plate;
FIGURE 7 is a perspective view of the terminal module
mountable in the connector of Figures 1 and 2; and |
FIGURE 8 is a view similar to that of Figure 7, but
showing an alternative embodiment of the invention wherein the

solder material is inlayed on the inside of the gripping arms.
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t erm nat’ion portion (42) includes a generally planar base (4 )RE@VW@Q ------- ‘Ei
opposed | ateral edges and wherein said gripping arm extends
said | ateral edges of said base toward the other opposite |a e ed
sai d base such that said gripping armextends arcuately abou >a| e&ﬂb

portions (64) of said netallic shields L64) to thereby grip pald exposed
portions OE .' d ern1n tion assepbly of claim3~
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Cl . d
e oy 83??[3%%%%?@?19& %omgf S ef‘fali%seé% b8kaig  Sal FLRBt Ui g
areas betgg ity of gnauef that iﬁernQEpr'l'ég érﬁﬁ%&'laé&t ahns, sg f-£abhe

(40) relativeTto sai
electrical connector, generally designated 10, which is a hybrid

electrical connector for terminating both the conductors of
slower data transmission lines and the conductors of high speed
or high frequency transmission lines. In particular, electrical
connector 10 includes a dielectric housing 12 (Fig. 2) mounting
a plurality of data transmission termina;s 14 (Fig. 1). A
conductive shield, generally designated 16, substantially
surrounds dielectric housing 12 and has a shroud portion 18
projecting forwardly about the mating ends of data transmission
terminals 14. A two-piece backshell (not shown) substantially in
conformance with that shown in U.S. Patent No. 5,358,428, dated
October 25, 1994, projects rearwardly of housing 12 and shield
16. An overmolded boot 20 includes an integral cable strain;
relief 22 that is in engagement with a composite electrical cable
24 which includes both the data transmission lines and the high
speed or high frequency transmission lines. A pair of thumb
screws 26 project through the overmolded boot and  include
externally'threaded forward distal endé 26a for securing the
connector to a complementary mating connector, panel or other
structure.

As seen best in Figure 2, a high speed signal
transmission terminal module, generally designated 30, is
inserted into a passage 31 in dielectric housing 12 from the rear
thereof. The terminal module includes a pair of identical
terminal blocks 30a and 30b which clamp a grbund plate, generally

designated 32, therebetween. Each terminal block includes a post
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(42) by ’gripping said exposed portion of said metal I c shi el'd"drsposgeq
therein without deformation of said inner dielectric 5 ﬁgﬁ.ﬁszn1nctlon
assenbly of claim4 wherein said gripping arm(50a) | s unéu e to
define generally sem - cylindrical rece|V|ng areas ({5 vgly
enbraci ng sai d exposed portions (64) of 8sai d netal lilc shields (64) of sald
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using said slot (48) in said
ground plate and into a recess in the other terminal block to

secure terminal blocks 30a and 30b to ground plate 32 as a
subassembly. Once this subassembly is inserted into passage 31
in housing 12 as shown in Figure 2, the terminal blocks are
effective to clamp the ground plate therebetween. The terminal
module is held within the dielectric housing by ramped latchés 36
on each terminal block.

Each terminal block 30a and 30b is overmolded about at
least one high speed signal terminal 38. The.contact ends of a
pair of the terminals 38, along with the forward end of ground
plate 32, are shown projecting forwardly of the connector in
Figure 1, within the surrounding shroud portion 18 of shield 16.
The rear ends 38a of terminals 38 (Fig. 7) are terminated to the
center conductor/cores 60 of a plurality of coaxial cables,
generally designated 40 in Figure 2. The invention is
particularly directed to the manner of termination of the
metallic shields of the coaxial cables to ground plate 32, as
desqribed below.

- More particularly, Figure 3 shows a blank, generally
designated "B, " stamped from conductive sheet metal material and
from which ground plate 32 is formed. Blank "B" is generally T-
shaped and includes a leg or stem portion 42 which will form a
blade portion for ground plate 32. The blade portion includes
aperture 44 through which posts 34 (Fig. 2) of terminal blocks
30a and 30b extend. A wing or arm 46 projects outwardly at one
end of leg 42 generally af each opposite.edge thereof. These

wings will form the gripping arms of the ground plate, as will be
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additional cable (40) termnated to said term na Ortlﬁb’$§2 sTld
addi ti onal cable including an additional inner nduc e ‘
additional inner dielectric (62) surrounding at t_a portjg said
addi tional inner conductor, an additi éhal netall c shield (64) surréunding
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renoved 1O expose an a ex i-onal

metal lic shield aRg GAIdL IR IHPHA 2888001 56 to ground plate 32, it

is desirable to use a soldering iron having a relatively small

tip. .Although it is desirable to dimension the slot wide enough
to facilitate adequate solder flow throughout the slot, it should
be narrow enough to prevent the relatively small tip of the
soldering iron from contacting the braid or shield 56 of the
cable, which could result in damage to the underlying inner
dielectric 62. Each slot is on the order of approximately 0.040
inch wide, although it is believed that such slot could be within
the range of 0.010 to 0.110 inch wide. Finally, barbs or teeﬁh
49 are stamped at the opposite edges of blade portion 42 to
facilitate holding the subassembly of the ground plate and
terminal blocks 30a and 30b within the housing.

As will be seen hereinafter, once formed, ground plate
32 is provided with a positioning and gripping arm on each side
of the ground plate for positioning and gripping a pair of
coaxial cables. The arms are located at the extreme rear distal
end.of'blade portion 42. With this structure, the ground plate
can terminate from one to four coaxial cables depending on the
specifications of the connector. 1In some computer applications,
three cables may be used to carry the red, green and blue chroma
signals for a monitor. A fourth cable might be used for flat
screen monitors for carrying the pixel clock timing signals.

Figure 4 shows the stamped blank "B" of Figure 3 with
wings 46 having been bent inwardly to form an upper positioning
and gripping arm, generally designated. 50a, and a lower

positioning and gripping arm, generally designated 50b. Each
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further ‘i ncluding an additional gripping arm (50b ect-ngjiéﬁr aid
termnation portion, said additional gripping armib 3? confi j 0 be
di sposed about said additional exposed portion of AdHN it tallic
shield of said additional cable and configured to g |p a portlon pf | sai d
additional metallic shield of said addid onal cab
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addi tion gripping arm
plurality of coaxial cables, as described hereinafter. It can be

seen that, after forming, slots 48 in the arms extend in a
circumferential direction about portions of each chamber 54. It
also can be seen that each gripping arm extends entirely across
blade portion 42, leaving only a very small gab 56 between the
distal end of the arm and the blade portion. Therefore, the.
coaxial cables are substantially entirely surrounded by the
gripping arms and the blade portions. With this structure, the
ground plate can terminate from one to four coaxial cables
depending on the specifications of the connector.

Figure 5 shows the formed ground plate 32 of Figure 4
with a pair of coaxial cables 40 positioned within chambers 54 of
upper gripping arm 50a. At this point, it should be understood
that each coaxial cable 40 is of a conventional construction in
that each cable includes a center conductor or core 60 surrounded
by a tube-like inner dielectric 62. A metallic shield in the
form of a tubular metallic braid 64 surrounds inner dielectric
62. An insulating jacket 66, as of plastic or the like,
surrounds.metallic braid 64 to form the overall composite coaxial
cable 40.

Figure 5 also shows that center conductor/core 60 of
each coaxial cable 40 has been stripped to expose a given length
thereof which will be soldered to the inner end of one of the
high speed signal transmission terminals 38 (Fig. 7). The outer
insulating jacket 66 of each cable also has been cut-back to

expose a given length of the respective metallic shield 64.
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9.:. THe term nation assenbly of claim$8 mherelnlsald ternination ortlon
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(42) includes a generally planar base (42) and erelgzsguﬂ-pypt (
extends al ong a substantial portion of 18 sai grlpplng arm ( f ) and
wherein said additional slot (40) extends al ong tijon of

sai d additional gripping arm (50b).

Therefore, the exposed shields can be soldered to the gripping
arms 50a or 50b of ground plate 32 as discussed below.

As stated, Figure 5 shows gripping arms 50a and 50b in
position for receiving coaxiél cables 40 prepared as described
above. Figure 5 shows two coaxial cables 40 positioned within
upper gripping arm 50a longitudinally so that metallic shields 64
of the cables are in registry_with the gripping arm on the inside
thereof. Each coaxial cable is positioned longitudinally within
one of the chambers 54 defined by semi-cylindrical portions 52.
The coaxial cables may be positioned within the gripping arm by
a slight press-fit. Alternatively, the gripping arms may be
initially formed to freely receive the coaxial «cables
.longitudinally thereinto, whereas the arms initially function
only to position the cables, and, thereafter, the arms may be
further formed to positively grip the coaxial cables and
completely close gaps 56. In such embodiment, the free end of
gripping arms 50a and 50b could include some.type of latch (not
shown) to engage or overlap a portion of ground plate 32 or the
other gripping arm in order to completely encircle the coaxial
cable. It should be understood that the gripping arms are not
crimped onto the metallic shields as is typical in the crimping
art. Rather, an amount of force is used to slightly form the
gripping arms inwardly, so as only to grip and retain the coaxial
cables prior to soldering. The gripping or crimping pressure
should not be excessive so as to damage the undeflying inner
dielectric material 62 to any extent, which could affect the
electrical performance thereof.

Ground plate 32 then is mechanicélly and electrically

connected to metallic shields 64 of the coaxial cables by
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19.10. *'The term nati on assenbly of claim9 wierpeirn said ex edl portions
(64) of said netallic shields (64) are bonded tlo 3 b I hglarm (50a) by
using said slot (48) to solder (S) said expode d@%t'@ﬂé Qﬁ ajd gripping
arm and wherein said additional exposed portijo Saidlaglditiona
metallic shield (64) is bonded to sai &Zadditijonal gripping arm/(50b) by
ixposed

usi ng said _additional slot _(48) to_solder (S
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approximately 0.040 inch wide to prevent the application of
concentrated heat directly to the metallic shield, which could
cause heat damage to the underlying inner dielectric. The slot
should be sufficiently narrow to at least prevent whatever
soldering iron or tool is used from passing through the slot and
into direct engagement with the metallic shield. Such engagement
may result in damage to the underlyihg inner dielectric. In
essence, the slots restrict the amount of soldering heat which is
transmitted inwardly to the inner dielectric. On the other hand,
the slots extend in a circumferential direction to provide a
large circumferential area of access to the metallic shields in
a circumferential direction.

Once the two coaxial cables 40 are soldered to the
upper gripping axrm 50a as shown in Figure 5, ground plate 32 is
inverted as shown in Figure 6 and another pair of coaxial cables
are inserted into chambers 54 of the other'gripping arm 50b and
soldered théreto as described above in relation to Figure 5.

Once the subassembly of Figure 6 is fabricated,
including the solderinghprocedures, this gsubassembly is assembled
to terminal blocks 30a and 30b including high speed signal
transmission terminals 38 to form terminal module 30 as shown in
Figure 7 and described above in relation td Figure 2. Center
conductors/éores 60 of the coaxial cables are then connected, as
by soldering, welding or otherwise securing to the inner ends 38a
of terminals 38, while terminal blocks 30; and 30b clamp blade

portion 42 of ground plate 32 therebetween, as shown in Figure 2
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face

plate 32 prior to inserting cables 40 into gripping arms 50a and
50b. In other words, the ground plate would have the terminal
blocks mounted thereon at the beginning of the termination

process.

Figure 8 shows an alternative embodiment of the invention
wherein slots 48 have been eliminated and solder material is
deposited or inlayed on the inside of gripping arms 50a and 50b
as indicated by dotted lines 70 and subsequently reflowed during
the soldering process. Once the gripping arms are formed as
shown in Figure 8, the inlayed solder material is not visible
from the outside of the structure. During processing, after the
coaxial cables are inserted into position within the gripping
arms, and with the metallic braids in registry with the arms, the
inlayed solder material is heated and reflowed to mechanically
and electrically connect the gripping arms to the metallic
shields of the coaxial cables.

In the alternative, it is believed ﬁhat by using
coaxial cables having inner dielectrics that can withstand
relatively high temperatures without deformation or degradation,
it may be possible to eliminate slots 48 or inlays 70 in gripping
arms 50a and 50b. In such case, solder would be applied along
the leading or trailing (or both) edges of the gripping arms
where ;hey contact the metallic shields.

The concepts of the invention have been shown and

described herein in conjunction with terminating the metallic



termnation face and a plurality of term nal receiving passages between
said mating face and said term nation face; 20 a plurality of termnals
(38) extending through at |east sone of said term nal receiving passages; a
ground nmenber (32) disposed at |east partially within said housing relative
to said termnals, said ground nenber ¥$c|uding a termnation portion (42)
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in the form of a ground plate. However, it should be understood
that the concepts of the_ invention are equally applicable for
terminating the metallic shields to other types of terminating
members, such as individual electrical terminals themselves.

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 consi@ered 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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fromsaid termnation portion and configured to grip. at lea '
sai d exposed portions of said netallic shield of each of saimmaﬂﬁi“ﬂ“yj H“I
wi t hout deformation of said inner dielectric, said gripping c | *
slot (48) used in bonding said exposed portions of said metallic shields to
said termnation portion. 13. The el ec#® cal connector (10) of claim 12

wher ei n | round menber (32) includes a generally planar base (42) and
wherein égégﬂgfot (48) in said gripping arm (50a) extends across a

b tial ti f ' | pPi ) : | ectrical connector (10)
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inner conductor (60), an inner dielectric (62) surrounding at
least a portion of said inner conductor, a metallic shield (64)
surrounding at least a portion of said inner dielectric and an
outer insulating jacket (66)'surrounding at least a portion of
said metallic shield, a portion of said outer jacket being
removed to expose an exposed portion (6{;) of said metallic
shield;

a terminal (32) to which said metallic shields are to
be terminated, said terminal being at least partially disposed in
a dielectric housing (12) of an electrical connector (10) and
having a termination portion (42); and

a gripping arm (50a) projecting from said termination
portion and configured to grip at least a portion of said eprsed
portion of said.metallic shield of each of said cables without
deformation of said inner dielectric, said gripping arm having a

"slot (48) used in bonding said exposed portions of said metallic

shields to said gripping arm.

2. The termination assembly of claim 1 wherein said
termination portion (42) includes a generally planar base (42)
and wherein said slot (48) in said gripping arm (50a) extends

across a substantial portion of said gripping arm.




ot her opposite lateral edge of said base such that said gripgg
extends arcuately about said exposed portions (64) of said !\M;JIEHI“QUHIHH“I
(64) to thereby grip said exposed portions of said netallic shi g. .S *
The el ectrical connector (10) of claim_14 wherein said gripping arm (50a)

is contoured (52) and cooperates with 16 71 sai d base (42) to generally

(64) of sai d metal o SRS GETpbARt B APEFRELy cOF cELRifnh SPEEETDerRL

di mensi opggnsHgPibhabortion (42) includes a generally planar base (42)
having opposed lateral edges and wherein said gripping arm
extends from one of said lateral edges of said base toward the
other opposite lateral edge of said base such that said gripping
arm extends arcuately about said exposed portions (64) of said .
metallic shields (64) to thereby grip said exposed portions of

said metallic shields.

4. The termination assembly of claim 3 wherein said
gripping arm (50a) is contoured (52) and cooperates with said
base to generally form a pair of receiving areas (54) for
receiving said exposed portions (64) of said metallic shields
(64), each of said receiving areas being dimensioned such that
said gripping arm maintains said cable (40) relative to said base
(42) by gripping said exposed portion of said metallic shield

disposed therein without deformation of said inner dielectric.

5. The termination assembly of claim 4 wherein said
gripping arm (50a) is undulated (52) to define generally semi-
cylindrical receiving areas (54) for respectively embracing said
exposed portions (64) of said metallic shields (64) of said

cables (40).

6. The termination assembly of claim 2 wherein said
exposed portions (64) of said metallic shields (64) are bonded to
said gripping arm (50a) by soldering (S) said exposed portions
(64) to said gripping arm by using said slot (48) in said
gripping arm. ' ' - REPLACEMENT SHEET |
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sai-d gripping armneintains said cable (40} relative to sa
gri pping said exposed portion of said ne ai\;jlm%[ﬁuwml sp Smﬂiﬂ&ﬁmm{! tﬂl"l
The el ectrical connector (10) of claim1 erein said gri

i's undul ated (52) to define generallyéﬁf -cytTdricat :ec i ving areas (54)

for respectively enbracing said expos ortions (64) of spid netallic

iPL?LEiZ(Sﬂérgrnssald expose%%por |ons-1‘;'%%2$&)‘?L trkcghaiﬁn??ﬁ%ggﬁligé g%’64)
are Dondea o il (i PRl 2EaBL0pd0 PYliph{fat@l Ies) 8hib18brhdnaRlide’ (S)

sai d expos portions to sald gripping a e electri connect or
(10) of gdr@i®Bnl342), said additional cable including an additional inner

conductor (60), an additional inner dielectric (62) surrounding
at least a portion of said _additiohal inner conductor, an
additional metallic shield (64) surrounding at least a portion of
said additional inner dielectric and an additional outer
insulating jacket (66) surrounding at least a portion of said
additional metallic shield, a portion of said additional outer
jacket being removed to expose an additional exposed portion (64)
of said additional metallic shield and said termination assembly
further including an additional gripping arm (50b) projecting
from said termination.portion, said additional gripping arm being
configured to be disposed about said additional exposed portion
of said additional metallic shield of said additional cable and
configured to grip a portion of said additional metallic shield
of said additional cable without deformation of said additional
inner dielectric of said additional cable, said additional
gripping arm having an additional slot (48) used in bonding said
additional exposed portion of said additional metallic shield to

said termination portion.

8. The termination assembly of claim 7 wherein said
gripping arm (50a) is spaced longitudinally on said termination

portion (42) from said additional gripping arm (50b).

9. The termination assembly of claim 8 wherein said
termination portion (42) includes a generally planar base (42)

and wherein said slot (48) extends along a substantial portion of



i ncluding at | east one additional cable (40) to be term nat ed-l- to said
termination portion, said additional cable including an addi tl"ﬂ'ﬁlll"llMﬁmlmm
conductor (60), an additional inner dielectric (62) surroundi I '

portion of said additional inner condug or, an additional netal 15 ¢ “shi'el &

(64) surrounding at least a portion of=Said additional inner dielectric and
ddi t] I ' | at,i j acket .(66). di i | [
of aai d SN (FORRRLHE AP o SO LR R o A R aare o paC oLty
Cack . _ . 15 anal ‘. . af: sai d
R T
arm (50b). '
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el ectri‘cal connector further including an additional grippin
projecting fromsaid termnation portion (42), said additi onglﬂﬂmﬂmmumm"l
bei ng configured to be di sposed about said additional exposed*postiOnmo

said additional netallic shield of sahg%additional cable and configured to
grip at least a portion of said additi | exposed portion of said

addi tional retall b Shifed (abmidlat 1800b65a0R1 ,CBR B1dihngUindecabmpLyan of

sai d inner dlelectrlc qr i onal grippi g arm havi ng an additi1ona

sl ot (4@kpaed bBrEQBHb”@G&?'cS’E agddid h@'ﬂah.lgli:' Bﬁiéﬂdér g64)0 S borddd tenal

exposed portion of said additional netallic shield. The el ectri cal
connect @alal@nqa‘plcﬂgalaﬂnw(%@r eby GaidglicalRl A Y M4PHOagoi sospageds)
| ongi tudi nall'y on said

gsaid exposed portions to said gripping arm and wherein said

additional exposed portion (64) of said additional metallic
shield (64) is bonded to said additional gripping arm (50b) by
using said additional slot (48) to solder (S) said additional

exposed portion to said additional gripping arm.

11. The termination assembly of claim 8 wherein said
termination portion (42) has oﬁposed edges and opposite sides and
wherein said additional gripping arm (50b) extends from an
opposite side of said termination portion from the side from
which said gripping arm (50a) extends and from an edge of said
termination portion opposite to the edge of said termination

portion from which said gripping arm extends.

12. BAn electrical connector (10) for termination to a
pair of cables (40) each of which includes an inner conductor
(60) , an inner dielectric (62) surrounding at least a portion of
said inner conductor, a metallic shield (64) surrounding at léast
a portion of said inner dielectric and an outer insulating jacket
(66) surrounding at least a portion of said metallic shield, a
portion of said outer jacket being removed to expose an exposed
portion (64) of said metallic shield, said electrical connector
comprising:

a dielectric housing (12) having a mating face, a

termination face and a plurality of terminal receiving passages

between said mating face and said termination facej REPLACEMENT SHEET
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term nation porti
el ectrical connecfo
said netallic shi
said slot (48) to

wher ei n

shield (64) is b
addi ti onal sl ot (4%)

)
"Blodk | B0hE LA B FlecHhtn) S EPIng UGS (10) of claim 18

ges and opposite sides

additio
wher ei n
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t|03—(64) of said addltlonal metallic

eifinali; fB5T0 Skoaaul BhelReil AL

sai d addi

ional exposed por

£ ar Q

sald term nation portion

and wherein sai d agddidaRahefibeRPi(89) MBS £X18868 H4LFL AT HPRPAH 1rf

si de of

said termnation portion fromthe side from
said housing relative to said terminals, said ground member

including a termination portion (42) for terminating . said
metallic shield of said cables to said ground member, said
termination portion including a gripping arm (50a).projecting
from séid termination portion and configured to grip at least a
portion of said exposed portions of said me;allic shield of each
of said cables without deformation of said inner dielectric, said
gripping arm having a slot (48) used in bonding said exposed

portions of said metallic shields to said termination portion.

13. The electrical connector (10) of claim 12 wherein
said ground member (32) includes a generally planar base (42) and
wherein said slot (48) in said gripping arm (50a) extends across

a substantial portion of said gripping arm.

'14. The electrical connector (10) of claim 12 wherein
said ground member (32) includes a generally planar base (42)
having opposed lateral edges and wherein said gripping arm (50a)
extends from one of said lateral edges of said base toward the
other opposite lateral edge of said base such that said gripping
arm extends arcuately about said exposed portions (64) of said
metallic shields (64) to_thereby grip said exposed portions of

said metallic shields.

15. The electrical connector (10) of claim 14 wherein

said gripping arm (50a) is contoured (52) and cooperates with

-Sahd faddi ti onal gr!pping.arn](5
T S N

dpr (S) sai exposed portions to said gripping arm and
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23 which said-gri ppmg—armtSeay hx egds a][\d frgm an edge of ﬂmﬂllﬂlﬂ lH)"I"l”“I
whi ch ai d or i ppi ho| attd SEMET ‘D3 “Arethod of term nating & 1
cabl es (40) each Bf hich cabl es havin%%g i nner conduct or (60) an I nner

dielectric (62) sprroundi ng at Iea%t aortion of said inner conductor, a
metal licg %qz—guggpggﬁg?gIﬁﬁ tian |

di el ectric an% an ou?er I'nsul"at'i ng Jac gg?gsggrggﬁaiﬁaggtg?ggs (54)
portion ?Ersi‘égeWS.ﬁlglé&l&@:@ﬂ&é@p@@tlons (64) of said metallic shields

{64), each of said receiving areas being dimensioned such that

said gripping arm maintains said cable (40) relative to said base
by gripping said exposed portion of said metallic shield disposed

therein.

16E The electrical connector (10) of claim 15 wherein
said gripping arm (50a) is undulated (52))to define generally
semi-cylindrical receiving areas (54) for reépectively embracing
said exposed portions (64) of said metallig shields (64) of said

cables (40).

17. The electrical connector (10) of claim 12 wherein
said exposed portions (64) of said metallic shields (64) - are
bonded to said gripping arm (50a) by using said slot (48) to

solder (8S) said exposed portions to said gripping arm.

18. The -electrical connector (10) of claim 12
inc;uding at.least one additional cable (40) to be terminated to
said termination portion, said additional cable including an
additional inner conductor (60), an additiohal inner dielectric
(62) surrounding at least a portion of said additional inner
conductor, an additional metallic shield (64) surrounding at
least a portion of said additional inner dielectric and an
additional outer insulating jacket (66) surrounding at least a
portion of said additional metallic shield, a portion of said
additional outer jacket being removed to.expose an additional

exposed portion (64) of said additional metallic shield and said
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el ectrircal conneqtdr (lU) nmavingija:dielectric housing (12) w '
face, a term natijor eJ'Z'Rﬂ”Z’ p[ urality of term nal recei VE:H g}ﬂ I"IIIl
bet ween sai d mat ijng face ai ernlnatlon face through *

sone passages ex ehé—a—pLu&aLLLyJo gg- mnals (38) and having a ground

menber (32) at |4ast partially dispos I n said housing, said ground nenber

i ncl udi gengﬁghl-l §J LT e e

ground Eern1naF|on por

sai d ”Et(ags)cog%aéeeg %hef:?érﬁpssé)fd I Qfartq %oﬁ}ftl%ﬁ'd(%‘?" esgyijh a

portion of said oUter sul ati ng | acket sal I'e bei'ng renbved from
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metallic shie

said additional exposed portion of said additional metallic

shield of said additional cable and configured to grip at least
a portion of said additional exposed portion of said additional .
metallic shield of said addi;ional cable without deformation of
said inner dielectric, said additional gripping arm having an
additional slot (48) used in bonding said adqitional gripping arm
to.said additional exﬁosed portion of said additional metallic

shield.

19. The electrical connector (10) of claim 18 wherein
said gripping arm (50a) is spaced longitudinally on said

termination portion (42) from said additional gripping arm (50Db).

20. The electrical connector (10) of claim 18 wherein
said exposed portions (64) of said metallic shields (64) are
bonded to said gripping arm (50a) by using said slot (48) to
solder (S) said exposed portions to said gripping arm and wherein
said additional ekposed portion (64) of said additional metallic
shield (64) is bonded to said additional gripping arm (50a) by
using said additional slot (48) to.solder (S) said additional

exposed portion to said additional gripping arm.

21. The electrical connector (10) of claim 18 wherein
said termination portion (42) has opposed edges and opposite
sides and wherein said additional gripping arm (50b) extends from

an opposite side of said termination portion from the side from
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positioning said or f each of said netallic sh
to said term nafi %M t said exposed portion of. D "Im““l
shield of each ¢f}s ositioned on said ternlnatl

n

formng a gripp : endlng%ironla | ateral edge of said ground
nmenber into a ggnerally arc- shap configuration such that said

gri ppi nquAIY 4elid e@r} %té’ﬂ gé)ﬁ )gt?éHAQ eféorfé% @’8 Lebp i%'lﬁ

exposed portlons of s are sSposed and-s |d gr i ppi ng
arm gri Re,$@ifhtion portion opposite to the edge of said termination

portion from which said gripping arm extends.

22. A method of terminating a pair of cables (40) each

of which cables having a inner conductor (60), an inner
dielectric (62) surrounding_at least a portion of said inner
conductor, a metallic shield (64) surrounding at least a portion
of said inner dielectric and an outer insulating jacket (66)
surroﬁnding at least a portidn of said metallic shieid to an
electrical connector (10) having a dielectric housing (12) with
-a mating face, a termination face and a plurality of terminal
receiving passages between said mating face and said termination
face through which at least some passages extend a plurality of
terminals (38) and having a ground member (32) at least partially
disposed in said housing, said ground member including a mating
portion (42) generally adjacent said mating face and a ground
termination portion (42) generally adjacent said termination
face, said method comprising the steps of:

providing each of said cables with a portion of said
outer insulating jacket of said cable being removed from about
said metallic shield so as to expose an exposed portion (64) of
said metallic shiéld;

positioning said exposed portion of each of said
metallic shields relative to said termination portion so that
said exposed portion of said metallic shield of each of said
cables is positioned on said termination portion;

forming a gripping arm (50a) exténding from a lateral

edge of said ground member into a generally arc-shaped
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exposed portiong gf sard metall
sai d cabl e receijvilngg2r ggN 1997 hd
and bondi ng eac f said grlpplr arns to said exposed portion*o
metal lic shield jdisposed-wrthimsaid capl e receiving area. 23. The nethod
of claim 22 wherdein sai d exposed: porti (64) of said netallic shield (64)

of each ol i GANLS AL, D852, d ongi budinat 2uls; and eqeh oloesalglygabl es
Pl PRI §end e & G

i s positione a respec i'VE 0 recel I g areas (54) by
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spaced fromsai d respective cable receiving a en noving said cable
in a di MREd1onOfshile dPnotd Ul diidsed and said gripping arm grips said
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exposed portions of said metallic shields of said cables disposed
within said cable receiving areas without deformation of said
inner dielectrics; and

| bonding each of said gripping arms to said exposed
portion of said metallic shield disposed within said cable

receiving area.

23, The method of claim 22 wherein said exposed
portion (64) of said metallic shield (64) of each of said cables
(40) has a longitudinal axis and each of said cables is
positioned within a respective one of said cable receiving areas
(54) by positioning said éxposed portion of said metallic shield
at a-location spaced from said respective cable receiving area
and then moving said cable in a direction of its longitudinal

axis and into said respective cable receiving area.

24. The method of claim 22 wherein a slot (48) is
provided in said gripping arm (50a) and said exposed portion (64)
of said metallic shield (64) of each of said cables (40) is
bonded to said ground termination portion (42) by using said slot

to solder (S) said exposed portion to said gripping arm.

25. The method of claim 22 further including
terminating said inner conductor (60) of each of said cables (40)
to one of said terminals (38) and forming'said ground member (32)

with said metallic shields (64) bonded thereto and said terminals
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axi-s and into saiid jrespective calpl ¢ receiving area. 24. The
22 wherein a sl ot 48@? JUR'OYy ded{in said gripping arn1(50a Iﬁ uﬁl "ﬂIW]H
exposed portion (|64) sald netal llic shield (64) of each of sal

(40) is bonded tg sard—ground rc.n1natbgn portion (42) by using said slot

to solder (S) sai{d exposed portionjto Said gripping arn1 25 The net hod of

cl ai m 22,4fuyf LAl ﬁ%&%&gdﬁe&gke%gmiﬁakggg@&ee DM U hfifaduegeh of

said cables (40) to one of said term na and groun

nenber (&) Wdh Sirdgbdmid 1ih U &l dodbhg banded thereto and said

term nal s

_b/—\

26. The method of claim 22 wherein said ground member
(32) includes a generally planar base (42) having opposed lateral
edges and wherein said gripping arm (50a) extends from one of
said lateral edges of said base toward the other opposite laterai
edge of said base such that said gripping arm extends arcuately
about said exposed portions (64) of said metallic shields (64) to

thereby'grip said exposed portions of said metallic shields.

27. The method of claim 26 wherein said gripping arm
(50a) is contoured (52) and cooperates with said base (42) to
generally form a pair of receiving areas (54) for receiving said
exposed portions (64) of said.metéllic shields (64), each of said
receiving ar;as being dimensioned such thét said gripping arm

maintains said cable relative to said base by gripping said

exposed portion of said metallic shield disposed therein.

28. The method of claim 27 wherein said gripping arm
(50a) is undulated (52) to define generally semi-cylindrical
receiving areas (54) for respectively embracing said exposed

portions (64) of said metallic shields (64) of said cables (40).

29. The method of claim 22 including at least one
additional cable (40) to be terminated to said termination
portion (42), said additional cable_including an additional inner
conductor (60), an additional inner dielecéric (62) surrounding

at least a portion of said additional inner conductor, an
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25.-with said inngr}c qguctors terni nated thereto into a subas

for disposition |n|s JBLBHg [(142). 26. The nethod of cl al m mmuﬂm"m "IIII
sai d ground nenbpr L(32) incl udes general ly planar base (42) haviengt ™
opposed | ateral pdges and wherein aldbgrlpplng arm (50a) extends from one

of said |ateral ' toward the ot her opp05|te | at er al edge
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exposed portions ( sald netallic s 4) to thereby grip said

exposed gaqit | @aaﬂfloi@ld eindhl | @ighiedhdSc 24ndThanm™hbad t9bnalal Buter
wherein said gripping arm(50a) is contoured (52) and cooperates with said
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additional metallic shield, a portion of said additional outer
jacket being removed to expose an additional exposed portion (64)
of said additional metallic shield and said method further
including positioning said additional exposed portion of said
additional metallic shield of said additional cable within one of
a pair of receiving areas (54) formed by an additional gripping
arm (50b) .projecting from said termination portion, said |
additional gripping arm being configured to encircle a portion of
said additional metallic shield of said additional cable; forming
said additional gripping arm to grip said additional exposed
portion of said additional metallic shield without deforming said
additional inner dielectric and bonding said additional gripping
arm -to said additional exposed portion of said additional

metallic shield.

30. The method of claim 29 wherein said gripping arm
(50a) is spaced longitudinally on said termination portion (42)

from said additional gripping arm (50b).

31. The method of claim 29 wherein said termination
portion (42) includes a generally planar base (42), wherein said
gripping arm (50a) includes a slot (48) extending along a
substantial portion of said gripping arm, said slot being used to
bond said exposed portions (64) of said metallic shields (64) to
said gripping arm and wherein said additionél gripping axrm (50b)

includes an additional slot (48) extending along a substantial



exposed portions (64) of said netallic shields (64), each of sgj Vi _
areas being di nensioned such that said gripping arm naintai nszm(&limmmﬂ”“‘
relative to said base by gripping said exposed portion of sai s  *
shi el d di sposed therein. 28. The nethog,of claim 27 wherein said gripping

arm (50a) is undulated (52) to define Generally sen -cylindrical receiving

areas (3brdidn &6P8EEHY a4 ri% gl | % %ﬂ%%edsgfat gga&;&éfmofs

nmetalli ¢ shields (64) of sal 9. The meth alm

i ncl udi ngesatg hensd t%‘%&ﬂﬂ'édﬂi‘%d&lﬁﬁ&xa(ﬂ@xﬁd&é&e dotitlionat(@d )t @ FS@zd g
term nation portlon (42), said additional cable incCluding an additional

i nner colicdivnd B@et A iadehiiieddal(caNned shid esddittidf) griippiurfiaieh at
| east a portion of said additional inner conductor, an
32. The method of claim 29 wherein said .termination
portion (42) has opposed lateral edges and opposite sides and
wherein said additional gripping arm (50b) extends from one of
said oﬁposite sides of said tefmihation.portion and said gripping
arm (50a) extends from said other of said oppoéite sides and said
additional gripping arm extends from ;aid edge of said
termination portion opposite to the edge of said termination

portion from which said gripping arm extends.

33. The method of claim 29 wherein said éxposed
portion (64) of said metallic shield (64) of each of said cables
(40) has a longitudinal axis and each of said cables is
positioned within a respective oﬁe of said cable receiving areas
(54) by positioning said exposed portion of said metallic shield

- at a location spaced from said respective cable receiving area
and_then moving said cable in a direction of its longitudinal
axis and into said respective cable receiving area and wherein

" said additional exposed portion (64) of said additional metallic
shield (64) of said additional cable (40) has an additional
longitudinal axis and said additional cable is positioned within
a respective one of said additional cable receiving areas (54) by
positioning said additional exposed portion of said additional
metallic shield at a location sgpaced from said respective

additional cable receiving area and then méving said additional
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26.addi‘tional -netallic shield (64) surrounding at |east a por

addi tional inner dielectric and an additional outer insulati mﬂgﬂﬂ&ln Bﬂl I”III N
surrounding at |east a portion of said additional netallic shi:€

portion of said additional outer jackef_being renoved to expose an

addi ti onal exposed portion (64) of sai®+additional nmetallic shield and said
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arm (50b) projecting fromsaid term nation portion, said additional
gripping armbeing configured to encircle a portion of said additional
nmetallic shield of said additional cable; formng said additional gripping
armto grip said additional exposed portéon of said additional netallic
shield w thout deformng said addition i nner dielectric and bondi ng said

add!t!onghsggkeglng arm to said additional exposed portion of said

addi ti on c shield. 30. The nethod of cIa|n129 mhereln sai d
grlpplngs§§ XS > nRPR portion
(42) from cl aim 29

wherein said tern1nat|on portion (42) |ncludes a generally pl anar base
(42), wherein said

A terminal is disclosed for terminating the shields of
a plurality of high speed cables each having an outer jacket and
an inner metallic shield with a portion of the outer jacket
removed to expose a portion of the metallic shield. The terminal
includes a conductive ground plate portion. A gripping arm
projects from the ground plate portion for ;embracing all of the
plurality of high speed cables in direct.engagement with the
exposed portions of the metallic shields thereat. A solder
connection is disposed between the gripping arm and the metallic
shields.

FIG. 7
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gripping arm (50a) includes a slot (48) extending along a substanti al
portion of said gripping arm said slot being used to bond said exposed
portions (64) of said netallic shields (64) to said gripping arm and
wherein said additional gripping arm (50b) includes an additional slot (48)
extendi ng al ong a substanti al 27 pbrtion of said additional gripping
arm said additional slot being used to bond said additional exposed
portion (64) of said additional nmetallic shield (64) to said additional
gripping arm 32 A\t hod of claim?29 wherein said termnation
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portion (42) has opposed | ateral edges and opposite sides and wherein said
addi tional gripping arm (50b) extends from one of said opposite sides of
said termnation portion and said gripping arm(50a) extends fromsaid

ot her of said opposite sides and said additional gripping armextends from
said edge of said term nation portion §pposite to the edge of said
termnation portion fromwhich said gréppi ng armextends. 33. The net hod of
cl aim 29 wherein said exposed portion (64) of said nmetallic shield (64) of
each of said cables (40) has a longitudinal axis and each of said cables is
positioned within a respective one of 53i cabl e receiving areas (54) by
positioning said exposed portion of sai tallic shield at a | ocation
spaced from sai.d respecti V@ cabl e-fece®iying ar &5

32
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and then noving said cable in a direction of its longitudinal axis and into
sai d respective cable receiving area and wherein said additional exposed
portion (64) of said additional nmetallic shield (64) of said additional
cable (40) has an additional |ongitudinal axis and said additional cable is
positioned within a respective one of saig additional cable receiving areas
(54) by positioning said additional exposed portion of said additional
nmetallic shield at- a | ocation spaced from said respective additional cable
recei ving area and then noving %ﬁéd addi ti onal 28
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cable in"a direction of its additional |ongitudinal axis and into said

respective additional cable receiving area.
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