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_ Field of the Invention The present invention relates to a
10 grounding clip of the insulation displacement type.

Description of the Prior Art A multiconductor shielded
cable typically includes a plurality of individual conductors
concentrically surrounded by a flexible conductive shield and

15 an outer layer of insulation. The individual conductors may
each comprise one or more strands of conducting wire(s)
disposed within an insulating jacket. Although it may be
implemented in various ways, the shield is us—ally formed as a
sheath comprised of braided wire filaments.

20 .

It is common practice to interconnect electrically the
metallic shield of the cable to the housing, or shroud, within
which the cable is terminated. Exemplary of a device adapted
to effect such an interconnection between the housing and the

25 shield is the device shown in United States Patent 4,416,501
(Fusselman et al.), and the device’ shown in United States
Patent 4,641,902 (Fusselman), both ‘assigned to the assignee of
the present invention. As perhaps best described in the first-
referenced patent, the shielded cable grounding arrangement

30 includes a tubular ferrule that is inserted beneath the shield of
the cable. The grounding arrangement also includes a
generally U-shaped insulation displacement clip that is itself
received in slots formed in the housing. The bridge of the cli'p
has a protrusion thereon. The protrusion is generally centrally

- 35 disposed along the bridge of the clip. The exterior of the cable
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acking, the clip slices the insulating jacket of the cable to
contact against the shield. Contact between the clip and the
housing completes the grounding interconnection of the shield.
United States Patent 4,701,001 (Verhoeven) discloses a contact
of the insulation displacement type having cutting edges

thereon.

It is the typical practice to first insert the bridged end of
the clip within the slot in one of the housing sections, the
protrusion on the bridge serving to hold the clip in the slot in
which it is placed. Thereafter the cable is placed in the gap
between the tines of the clip. As the other housing section is
mated with the first housing section the jacket of the cable is
forced between the tines of the clip. This causes the jacket to
be severed and establishes the electrical contact between the
clip and the shield. |

It has, however, been noted that in some instances the
cable spreads the tines of the clip past their elastic limit as the
upper housing section closes onto the lower housing section and
forces the cable into the clip. Thus, when the housing sections
are mated the tines do not spring back toward the cable,
Instead, the jacket of the cable becomes compressed and the
clip is not able to sever completely the insulating jacket of the

cable. As a result the clip is not able to make electrical contact
with the shield.

In addition, it has also been noted that the free ends of
the tines of the clip are not at all times snugly received within
the slot provided in the other housing section. As a result the
grounding contact between the clip and the mated sections of
the housing is not achieved to the same degree in each housing
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In view of the foregoing it is believed advantageous to
5 provide a grounding clip for interconnecting the metallic shield
of a cable to the metallic housing of the cable connector or
other termination in a fashion that effectively severs the
insulating jacket of the cable and which uniformly connects the
clip to both sections of the housing.

10
MARY OF THE INVEN

The present invention relates to a grounding

arrangement for grounding a shield of a cable to a metallic

15 housing and to a grounding clip of the insulation dxsplacement
type useful in the grounding arrangement. The housing is
formed of conjoined first and second housing sections. The clip
has a bridge portion with a first and a second tine extending
therefrom. The clip has a first surface and a second surface

20 thereon. With respect to the bridge portion, each tine has a
first, proximal, beam region and a second, distal, beam region
thereon. A transition region is defined between the proximal
and distal beams of each tine. A first transverse distance :s
defined between the first beams and a second transverse

25 distance is defined between the second beams, the second
transverse distance being greater than the first transverse
distance. A coined portion having a cutting edge thereon is
defined in the transition region on each of the tines. The
cutting edges are confrontationally disposed with respect to

30 each other. Each tine has a line of demarcation thereon
subdividing each tine into a first portion and a second portion.
The first portion of each tine and the bridge thereof is
receivable in a first housing section while the second portion of

each tine is receivable in a second housing section.
35
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formed thereon, the first protrusion bemg_ formed on the first
portion of the tine while the second protrusion is formed on the
second portion of the tine. The protrusions are sized so that

5 when the bridge and the first portion of each tine are received
in the first housing section and the second portion of each tine
is received in a second housing section the protrusions on the
respective first and second portions are in an interference fit
with the respective first and second housing sections.

10
The distance from the line of demarcation to the tip of

each tine being sized such that as the housing sections are
conjoined the tip of each tine is within the second housing
section before the second housing section forces the cable into

15 the cutting edges. The ends of the tines are thus captured in
the second housing and are not spread past their elastic limit as
the cable is forced into the cutting edges. With the second
transverse distance being sized greater than the outer diameter
of the cable, as the cable is inserted into the clip the distal

20 beam regions serve to center the cable between the tines and
guide the jacket of the cable into the cutting edges. The edges
slice the jacket of the cable as the housing sections are joined
together. Moreover, since the first transverse distance is sized
smaller than the outer diameter of the metallic shield when the

25 housing sections are conjoined the shield electrically contacts
the. proximal beam regions of the clip.

F DESCRI

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

_\\_

This Sheet Has B

LT

‘.' .
e



-2- .1t is the typical practlce to fi rstll'ﬁg&sfmﬁﬁél@mﬁ@ye end of the clip
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bridge serving to hold the clip in the slot in which it is placed.
Thereafter the cable is placed in the gap between the tines of the clip. As .

the other housing sectgjguré S1 Rt @dpetspeciive viewtohansinsulation
displacement clip in accordance with the present invention;

Figure 2 is a side elevational view entirely in section of a
5 clip as shown in Figure 1 received within a housing formed of
mated first and second housing sections illustrating the receipt
of the clip in the slots provided in the housing sections, the
section being taken in a plane parallel to the plane of the
mating surfaces of the conjoined housing sections;
10 _
Figure 3 is a view, entirely in section, taken along section
lines 3-3 in Figure 2, illustrating the receipt of the clip in the
slots provided in the housing sections, the section of Figure 3
being taken in a plane perpendicular to the plane of the mating
15 surfaces of the conjoined housing sections; and

Figures 4A through 4D are sectional views, taken along
section lines 4-4 in Figure 3, that illustrate the disposition of
the various portions of the clip in accordance with the present

20 invention as the housing sections of a termination hc;izsing is
sequentially mated to cause the clip to electrically interconnect
with the shield of the cable.

DETAILED DESCRIPTION OF THE INVENTION
25
Throughout the following detailed description similar
reference numerals refer to similar elements in all figures of
the drawings.
30 Figure 1 illustrates a perspective view of a clip 10 of the

insulation displacement type in accordance with the present

invention. The clip 10 is integrally formed, as by stamping,

from any suitable conductive material, such as brass,

beryllium/copper or phosphorus/bronze. The clip 10 has a
35 predetermined basic thickness dimension 12T, a

\
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tion the jacket of the cable is forcedlBE{ _ﬁ&%?ﬁms of the clip. This '
ot weon WROBAEE.G (he ahi el d. It has, howsver. been not el CHESP Ee
I nstances the cabl e spreads the tlnes of the clip past their elastic limt
e e R L e
the tines do nobverall length dlmcnsxon 12L associated therethh The clip 1
has a first, generally planar, surface 14 and a second, opposed,
generally planar surface 16. The clip 10 is a generally U-
5 shaped member that includes a bridge portion 18. The bridge
has a width dimension 18W associated therewith. A first tine
20A and a second tine 20B extend from the bridge portion 18.
Measured from the outside surface 18E of the bridge 18 to the
tip 20T thereof, each tine has a predetermined length
10 dimension that is equal to the overall length 12L of the clip 10.
As is made clearer herein the predetermined width dimension
12W of the clip 10 is, at its maximum, slightly less than the
maximum width dimension Wi, W2 of the receptacle R, Rz of
the housing section Hj, Ha, as the case may be, in which the clip
15 10 is disposed (see width dimension Wi in Figure 2).

Each tine 20A, 20B has a first, enlarged beam region 24A,
24B, respectively, disposed proximally with respect to the
bridge 18. Distally located on each tine with respect to the

20 bridge 18 is a second, reduced width guidance beam region
26A, 26B, respectively. The transverse width dimension 24W
of each of the enlarged beam regions 24A, 24B is greater than
the transverse width dimension 26W of each of the guidance
beam regions 26A, 26B. Accordingly, a tapered transition

25 region 28A, 28B is defined on each respective tine 20A, 20B.
between the enlarged beam region' 24A, 24B and the guidance
beam region 26A, 26B. The tips 20T of the respective tines
20A, 20B have exterior lead-in surfaces 30A, 30B and interior
lead-in surfaces 32A, 32B, respectively:

30

The enlarged beam regions 24A, 24B are spaced apart by
a first predetermined transverse span distance that defines an
insulation displacement gap 34. Preferably, the dimension of
the insulation displacement gap 34 is substantially equal to the

35 outer diameter "d” of a ferrule F (seen, for example, in Figure
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spring, back toward the cable. Instead, tmsjmtﬂ'cﬁfﬂﬁmb*cabl e becones
"conpriessWD 026k clip is not able to sever BEWAG| v tile POTOUSIO/OTY46
jacket of the cable. As a result the clip is, not able to nake el ectri cal
contact with the shield. In addition, it has also been noted that the free

ends of the ti ne? aéed Ha ebhhection rwithatheacli tllmeSosmaq,l gsrwilgiyed within
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regions 24A 24B of the respective tines 20A, 20B of the clip 10
lies in an interference fit with the shield S of the cable C with

5 which the clip is to be used (Figure 4D). The respective
guidance beam regions 26A, 26B on the tines 20A, 20B are
spaced by a second predetermined transverse span distance
that defines a cable locating gap 36. The dimension of the
cable locating gap 36 is greater than the dimension of the

10 insulation displacement gap 34. As will be developed, the
dimension of the cable locating gap 36 is larger than the outer
diameter D (Figure 2) of a cable C with which the clip 10 is to
be used.

15 An imaginary line of demarcation 38 is defined on each
tine 20A, 20B. In Figure 1 the line of demarcation is shown as
being located on the enlarged beam region 24A, 24B. The tip
20T of each respective tine 20A, 20B is spaced a
predetermined distance 40 from the line of demarcation 38.

20 As will be discussed the location of the line of demarcation 38
along the tines is determined by the location on the tines at
which the mating surfaces of housing sections Hi, Hy defining a
housing are joined together. It should be understood tha:
depending upon the relative lengths of the beam portions 24,

25 26 and 28, and the location of the mating surfaces between the
housing sections with respect to the lengths of-these portions,
the line of demarcation may alternately be located on the
region 26A, 26B or on the region 28A, 28B.

30 A spur 42 extends from the inside surface 18I of the
bridge portion 18 into the insulation displacement gap 34. The
dimension 42L of the spur 42, as measured from the surface
18], is equal to the thickness of a jacket J on the cable.

_—
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mat ed sections of the housing is not acti'@ﬂﬁéﬂﬁsﬂfggs BEENe| degree in each
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difference in electrical characteristics of the cabl e. n_vi (
foregoing it is believed advantageous to prGV|de a grounding clip for
I nt erconnecting the BEe

t he cabl e connector or 85@%‘? el?i#;gﬁla ?rglke?nfgklf :%%l'o%gj?ﬁgé%“égg- h?:J\S;lalng °
severs the insupeavidedjerkeachottinen@0A020Barin the oticinity of the transition
region 28A, 28B, respectively. The members 44A, 44B each
have a respective cutting edge 46A, 46B thereon that confronts
5 each other across the cable locating gap 36. The cutting edges
46A, 46B are tapered, the widest gap therebetween being
substantially equal to the cable locating gap 36 while the
narrowest gap therebetween is substantially equal to the
insulation displacement gap 34, One end of each cutting edge is
10 adjacent to the proximal beam region of the tine on which the
cutting edge is disposed while the second end of each cutting
edge is adjacent to the distal beam region of the tine on which
the cutting edge is disposed.

15 In the preferred instance, a pair of protrusions, or
" dimples, 50A, 52A and 50B, 52B are respectively provided on

each of the tines 20A, 20B. The ‘dimples are conveniently
formed at the time the clip 10 is stamped. The protrusions
50A, 52A on the tine: 20A are located on each side of the line of

20 demarcation 38 on that tine 20A. Similarly, the protrusions
S0B, 52B on the tine 20B are located on each side of the line of
demarcation 38 on that tine 20B. This disposition of the
protrusions on the tines insures that, when the grounding
arrangement of which the clip 10 forms a part is assembled,

25 one of the protrusions on each tine contacts one of the housing
sections. In Figure 1 the dimples 50A, 52A are located on the
first tine 20A respectively adjacent to the bridge portion 18
and adjacent to the transition region 28A thereon while the
dimples 50B, 52B are similarly disposed on the second tine

30 20B. Although Figure 1 illustrates two dimples on each tine, it
should be understood that any convenient number of dimples
may be provided on each tine, so long as at least one dimple is
located on each side of the line of demarcation 38. |
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In Figure 1 all of the dimples 50A, 50B, 52A, 52B are
provided on the first surface 14 of the clip 10. It should be
understood that some of these protrusions 50A, 50B, 52A, 52B
could be alternately located on the opposite surface 16 of the
clip. If additional protrusions are provided some or all of these
additional protrusions could be located on the opposite surface
16.

As is also seen in Figure 1 each dimple 50A, 50B, 52A,
52B extends a predetermined distance 56 above the first
surface 14 of the clip 10 on which they are provided. The
distance 56 that each dimple extends above the surface 14 is
substantially uniform. As will be discussed herein the sum of
the basic thickness dimension 12T of the clip 10 and the
predetermined distance 56 that the dimples each extend above
the surface 14 on which they are formed defines an effective
overall thickness dimension 58 of the clip 12. The effective
overall thickness dimension 58 of the clip 12 is, at its
minimum, greater than the maximum thickness dimension T,
T2 (Figure 3) of the receptacle Rj, R2 in the housing section Hj,
H2, as the case may be, in which the clip 10 is disposed. If
protrusions are provided on the opposite surface, the
determination of the effective overall thickness dimension 58
of the clip 12 would, of course, take the location of. these
additional protrusions into account. However, in any event, the
effective overall thickness dimension of such a clip 12 would
meet the constraint that its effective overall thickness
dimension would be, at its minimum, greater than the
maximum thickness dimension of the receptacle in the housing
section in which such a clip is disposed.

The clip 10 in accordance with the present invention is.
especially adapted for use in a grounding arrangement for
interconnecting a shield S of a cable C to 2 housing H. A
multiconductor shielded cable C such as that illustrated in
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nent. type for receipt in a housi ng form S Y st and second

- hbusi'ng sect.i said clip having firs§ and osed 9

bri dge p‘Hpt lcff'fpzéﬁd a first and a second1 ' A ﬁﬂ, gﬁﬁ@m“?he
bri dge portion, each tine having a proxi nal bgamregion, a distal beam
region and a tran5|t|on regi on defined be- tween the proximl and distal

beam r egi ons, e9%2" an@! 3 1991 Rfudds ahplurality bﬁlhﬂiwhhmid apart a
first transverste:on Sét%rr]sc “$ne mcﬂwfunal' onadetors 'Sgyaﬁe collectively
concentrically surrounded by a flexible conductive shield S and
an outer insulating jacket J. The jacket J of the cable C has an
5 outer surface thercon and a predetermined outer diameter D.
The individual conductors I may each comprise one or more
strands of conducting wire(s) disposed within an insulating
jacket. The flexible conductive shield S generally takes the
form of a sheath comprised of braided metallic wire filaments.
10 The shield S, when connected to ground potential, collectively

isolates the conductors I carried within the cable C.

The cable C is typically terminated in a housing H formed
of two conjoined housing sections Hj, Hy (Figures 3 and 4D).

15 Each housing section is formed of a conductive material or lined
with a layer of a conductive material. The housing sections Hj,
H3 are matable along confronting mating surfaces Mj, Ma. '
Figure 2 is a sectional view in a plane parallel to the mating
plane Mj of one of the housing sections Hj, while Figure 3 is a

20 sectional view taken in a plane perpendicular thereto. Bolts B
(Figure 2) or any other suitable expedient may be used to hold
together the housing sections Hj, H2. Each housing section Hj,
Hy has a receptacle Ry, Ry in the form of a circumferential slot
that lies adjacent to an access openings P, P2 (Figure 4A)

25 respectively defined in each of the housing sections Hj, Hj.
When the sections Hjp, Hy are mated the openings Pj, P2 define
an access passage P (Figure 4D) for the cable C. Each receptacle
R1, R2 has a thickness dimension Ty, T2 (Figure 3) that is less -
than the overall thickness dimension 58 of the clip 10 and a

30 width dimension Wj, W2 (Figure 4A) that is slightly greater
than the width dimension 12W of the clip 10.

The termination and grounding of the shield of the cable
C is set forth in United States Patent 4,416,501, which is hereby
35 incorporated by reference herein. As noted in that patent the

_—
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ent-gap while the distal beamregi ons df THIRSHEETEASHBEENspaced apart a
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thanfthe first trans- verse distance. In conﬁ ast to US-A-4416501, and in
ac- tordance with the present invention a cofhed cutting edge is defined in
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confrontati onaldaplel G- ipaveRaredhdy d6MAGECHYS SISt AGSuAtME Jacke dnd a

sec- ond end thgiEeRe $Hield IS Tromnd porides ofc thé | cubledoe lédierain exposed
end of the cable C. A ferrule F, in the shape of a metallic sleeve
having an outwardly projecting collar, is inserted beneath the

5 shield S of the cable C. The ferrule F is usually formed a
cond.ctive material and has a predetermined outer diameter
dimension "d". The ferrule F is inserted under the shield S and
is in electrical contact therewith.

10 " The use of a clip 10 in accordance with the present
invention to form a grounding interconnection with the shield S
of the cable C may be understood from Figures 4A through 4D.
These Figures are vertical sectional views taken along view line
4-4 in Figure 3. The clip 10 is inserted into the receptacle Rj in

15 one of the housing sections, for example, the housing section Hj.
Because the overall thickness dimension 58 of the clip 10 is

- greater than the thickness dimensions Tj, T2 of the receptacles
Ri1, R2 when the clip 10 is received in the receptacles it is
received with an interference fit, and is thus maintained in

20 uniform electrical contact with both of the housing sections Hi,
H3. The clip 10 is inserted into the housing section H; with the
bridge 18 received in the receptaclie Ry and the tines 20A, 20B
projecting upwardly therefrom. The line of demarcation 38
aligns with the mating surface M; and the tines 20A, 20B

25 - extend above the mating surface Mj for the distance 40. With
the clip 10 so disposed, the cable C is laid into the cable locating

gap 36 between the guidance beam regions 26A, 26B (Figure
4A).

30 The other housing section Hz is lowered onto the housing
section Hj) in a direction 62 that is perpendicular to the axis of
the cable C. As may be appreciated from Figure 4B the
distance 40 of the clip 10 is selected such that the tips 20T of
the tines 20A, 20B extend into the receptacle Rz in the housing

35 section Hy before the portion of the housing section Hy that
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adj acent to the proxi mal beam regi on of| THI8 SHEEDHAStBREN | ne on whi ch the
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adj acent to the distal beamregion of the gssociated trne, each tine has a
| i ne of demarcation subdividing each tine ¥nto a first portion and a second

Fecei vabl e i n t HELREF thenqUSFags dok Ga0hn CRATY & HRAMILBEnRofGr Ao it eable
tine is receivalge Thu thecips 20Mofnchesaines are within the housing section
H7 before the cable C is force into the cuiting edges 46A, 46B in
the respective transitions 28A, 28B. The exterior lead-in
5 portions 30A, 30B on the tines 20A, 20B guide the tines into
the receptacle R2 in the housing section Ha.

With reference to Figure 4C, continued closing movement

of the housing section Hz in the direction 62 forces the cable C

10 into contact with the cutting edges 46A, 46B, respectively on
the cutting members 44A, 44B. This action severs the jacket J
of the cable C. Since the dimension of the insulation
displacement gap 34 is equal to the outer diameter of the
ferrule F, as the cable C is forced into the clip 10, an

15 interference fit is formed between the tines 20A, 20B and the
shield S of the cable C.

Since the part of the tines 20A, 20B in the vicinity of the

tips 20T are already within the housing section H2 when the

20 cable C is forced into the cutting edges 46A, 46B the tines are
held captive by the housing section Hy and the insulation
displacement gap is maintained at its original dimension and
are prevented from being spread apart past their elastic limit
by the cable C. That is, the tines cannot move in the direction

25 of the arrows 63. The cutting edges 46A, 46B can, therefore,
effectively slice through the insulaﬁng jacket J of the cable C
and no compression of the jacket J can occur. It should be
understood that some slight deflection of the tines in the
direction of the arrow 63 may be tolerated, as long as the tines

30 are not spread past their elastic limit. Further, the tines
generate a restoring force in the direction of the arrows 64
which holds the tines against the shield S of the cable after the
cut is made.
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tion and each tine has at |east a first TIIS| SHEEEL HAS BERNO} t rusi on for ned
- tthereon,  the first protrusion being foyned REMAEEDI rst por iy tine
whi | e t NOSLHGA6R protrusion is formed on the second portlonbm#ewwﬁg,
the protru- sions being sized so that when th¥ bridge portion and -4-

Finally, as may be seen in Figure 4D, as the mating
surfaces Mj, M2 on the housing sections Hj, Hy are brought
together, the spur 42 on the bridge portion 18 of the clip 10

- punctures the jacket J of the cable C. When the housing

5 sections Hj, Hy are mated, there is defined at least three-point
contact between the clip 10 and the shield S. Specifically, one
tine 20A contacts the shield S at a first contact point 66A, the
other tine 20B contacts the shield S at a second contact point
66B, while the spur 42 contacts the shield S at the third contact

10 point 66C. Whea mated, the passages P1, P2 register.to define
the opening P through which the cable C extends. Note also
that the tips 20T of the tines 20A, 20B may contact the housing
Ha. -

15 It should be appreciated that a clip 10 in accordance with
the present invention overcomes all of the perceived
disadvantages of the prior art. Since there is a protrusion
provided on the portion of each tine received in each housing
section, and since the overall thickness dimension 58 of the clip

20 10 exceeds the thickness dimension Tj, T2 of the receptacles Rj,
R2, the clip 10 is snugly received in the housing, thus providing
intimate electrical contact therewith. Further, since the tines
are permitted to deflect only a slight extent, the cutting edges
46A, 46B on the coined members 44A, 44B effectively sever

25 the jacket J of the cable C.

Those skilled in the art, having the benefit of the
teachings of the present invention, may impart numerous
modifications thereto. Such modifications are, however, to be

30 construed as lying within the contemplation of the present
invention, as defined by the appended claims.
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interference fit with the respective first ang second housi ng sections. The
| ine of demarcation can |lie on the proximl beamregion of each tine. The
di stance fromthe line of demarcation to the tip of each tine can then be

sized such that gy ARG O AIMED Is:
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15
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25

30

1. A grounding clip of the insulation displacement type
for receipt in a housing formed of conjoined first and second
housing sections, the clip having a bridge with a first and a
second tine extending therefrom, the clip having a first surface
and a second surface thereon,

each tine having a proximal beam region and a. distal
beam region thereon with a transition region defined between
the proximal and distal beam regions, the proximal beam
region on each of the tines being spaced apart a first transverse
distance to define an insulation displacement gap while the
distal beam region on each of the the tines is spaced apart a
second transverse distance, the second transverse distance
being greater than the first transverse distance,

a coined cutting edge defined in the transition region on
each of the tines, the cutting edges being confrontationally
disposed, each cutting edge having a first end and a second end
thereon, the first end of each cutting edge being adjacent to the
proximal beam region of the tine on which the cutting edge is
disposed while the second end of each cutting edge is adjacent
to the distal beam region of the tine on which the cutting edge
is disposed,

each tine having a line of demarcation thereon, the line of
demarcation subdividing each tine into a first portion and a
second portion, the first portion of each tine and the bridge
thereof being receivable in a first housing section while the

second portion of each tine is receivable in a second housing
section,
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sections are conjoined the tip of each E’WﬁA@'}ﬂaﬁNn' second housi ng

" section second housi ng sec- {t1on t hbl
cutting gg%es il@e ends of the tines are—m% tﬁ}e’t’.g};elzj:h()s{r?z@,146

- housing and are not spread past their elasti®linit as the cable is forced

into the cutting edges. Wth he, seco trani. verse di stanﬁe Si zed.o%[]eater
"than the outer di anefaghotinenbaviag at least @ fizsh and @ jsgeeptRIOMEN A e

- clip the distal fggAsd’ geredn, hev €irsp protiusion hbehah| forhmid\enn thee first
portion of the tine while the second protrusion is formed on the
second portion of the tine, the protrusions being sized so that

5 when the bridge and the first portion of each tine are received
in a first housing section and the second portion of each tine is
received in a second housing section the protrusions on the
respective first and second portions are in an interference fit
with the respective first and second housing sections.

10
2. The grounding clip of claim 1 wherein the housing
sections each have an opening therein that cooperate when the
housing sections are conjoined to define an aperture through
which a cable enters into the conjoined housing sections, the
15 cable having a jacket with predetermined outer diameter and
an outer surface thereon, the cable having a metallic shield
having a predetermined outer diameter thereon,

wherein each tine has a tip thereon, the tip being
20 disposed at the end of the distal beam region of the tine,

the distance from the line of demarcation to the tip of
each tine being sized such that as the housing sections are
conjoined the tip of each tine is within the second housing
25 section before the second housing section forces the cable into
the cutting edges on the transition regions;

the second transverse distance being sized greater than

the outer diameter of the cable, the distal beam regions serving
30 to center the cable between the tines and guide the jacket of
the cable into the cutting edges so that the cutting edges slice

the jacket of the cable as the housing sections are joined
together,
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tines and guide the jacket of the cab[erHinsHEFhBASBEENNG edges. The edges
- 8lice'the jacket of the cable as the housi REBASEEPoNs afe | gj-bf er.
Mor eoveWOSLAAB26R ed the first transv Tstance i S Si zedpts’.?n%%’r?&ﬁhgn

the outer dianeter of the netallic shield when'®he housing sections are

conjoined the shield Chl i e HaiRg | BBledPeEII&YItRRR e t e

clip. @ her pref erred%ga 1&#%?‘#%@%@& ?@%gar{{cr&or?%g‘r?é g%?df ?nec} ﬁ ﬁﬁe .

dependant . cl ai nouter diameter of the metallic shield so that when the housing
sections are conjoined the shield electrically contacts the

proximal beam regions of the clip.

3. The grounding clip of claim 2 wherein the line of
demarcation lies on the proximal region of each tine.

4. The grounding clip of claim 1 wherein the line of
10 demarcation lies on the proximal region of each tine.

5. The grounding clip of claim 2 wherein all of ithe
protrusions are located on the first surface of the clip.

15 6. The grounding clip of claim 1 wherein all of the
protrusions thereon are located on the first surface of the clip.

7. The grounding clip of claim 2 wherein the cable has a
jacket having a predetermined thickness dimension, and
20 wherein the clip further comprises a spur formed on the
bridge, the spur extending into the insulation displacement gap
a predetermined distance substantially equal to the thickness
dimension of the jacket of the cable.

25 8. The grounding clip of claim 1 wherein. the housing
sections each have an opening therein that cooperate when the
Tousing sections are conjoined to define an aperture through
which a cable enters into the conjoined housing sections, the
cable has a jacket having a predetermined thickness dimension,

30 and wherein the clip further comprises a spur formed on the
bridge, the spur extending into the insulation displacement gap
a predetermined distance substantially equal to the thickness
dimension of the jacket of the cable. |
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BRI EF DESCRI PTI ON OF THE DRAW NGS Th¢ THIY SREFPRAVEEE ge more fully
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connec- tion with the acconpanyi ng di

ma part of this

application and in which: REPLACENENY? SHEET
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9. A grounding arrangement for grounding a shielded
cable having a jacket thereon and a metallic shield under the
jacket, the grounding system being of the type having a
metallic ferrule insertable under the metallic shield, a first
conductive housing section and a second conductive housing
section, each housing section having a slot therein, and a clip of
the insulation displacement type, the clip having a bridge
portion with a first and a second tine extending therefrom, the
clip having a first surface and a second surface thereon,
wherein the improvement comprises:

each tine has a proximal beam region and a distal beam
region thereon with a transition region defined between the
proximal and distal beam regions, the proximal beam region on
each of the tines being spaced a first transverse distance to
define an insulation displacement gap while the distal beam
region on each of the tines is spaced a second transverse
distance, the second transverse distance being greater than the
first transverse distance,

a coined cutting edge defined in the transition region on
each of the tines, the cutting edges being confrontationally
disposed, each cutting edge having a first end and a second end
thereon, the first end of each cutting edge being adjacent to the
proximal beam region of the tine on which the cutting edge is
disposed while the second end of each cutting edge is adjacent
to the distal beam region of the tine on which the cutting edge
is disposed,

each tine having a line of demarcation thereon, the line of
demarcation subdividing each tine into a first portion and a
second portion, the first portion of each tine and the bridge
thereof being receivable in a first housing section while the

second portion of each tme is receivable in a second housing
section,
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Figure 1 is a perspective view of an ilriBUs SHEBh HASSBEEN hcement clip in

| accordarwggwid;“ he present in- ventiqn; FiMCEDi S_a_pi deperausdd/onak
view entirely in section of a clip as shown in Figure 1 received within a
hous- ing forned of mated first and secondshousing sec- tions illustrating
the receipt of the clip in the slots provided in the housing sections, the
section being taken in a plane parallel to the plane of the nmating,
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each tine having at least a first and a second protrusion
formed thereon, the first protrusion being formed on the first
portion of the tine while the second protrusion on each tine is
formed on the second portion thereof, the protrusions being
sized so that when the bridge and the first portion of each tine
is received in the slot in the first housing section and the
second portion of each tine is received in the slot in the second
housing section the protrusions on the respective first and
second portions are received in an interference fit with the
respective first and second housing sections.

10. The grounding arrangement of claim 9 wherein the
housing sections each have an opening therein that cooperate
when the housing sections are conjoined to define an aperture
through which a cable enters into the conjoined housing
sections, -the cable having a- jacket with predetermined outer
diameter and an outer surface thereon, the cable having a
metallic shield having a predetermined outer diameter thereon,

and wherein each tine has a tip thereon, the tip being
disposed at the end of the distal region of the tine,

the distance from the line of demarcation to the tip of
each tine being sized such that as the housing sections are
joined the tip of each tine is within the second housing section
before the second housing section forces the cable into the
cutting edges on the transition regions;

the second transverse distance being sized greater than
the outer diameter of the cable, the distal beam regions serving
to center the cable between the tines and guide the jacket of
the cable into the cutting edges so that the cutting edges slice
the jacket of the cable as the housing sections are joined

together,
-
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surfaces of the conjoi ned housi ng sgciﬁ@wlmr@@ s aview, entirely in
- secti dnwé?*?ﬁ&@' ong section lines 3-3 i nREMNCED 2, ||| ust rp¢rneso0leriae
0

recei pt

e clip in the slots provirded—Tmmthe housi ng sec- tions, the

section of Figure 3 being taken in a plane perpendicular to the plane of
the mating surfaces of the conjoined housing sections; and Figures 4A

t hrough 4D are sectional views, taken along section lines 4-4 in Figure 3,
that illustrate thethe first transverse distarice being sized smaller than the

5
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outer diameter of the metallic shield so that when the housing
sections are joined together the shield electrically contacts the
proximal beam regions of the clip.

11. The grounding arrangement of claim 10 wherein the
line of demarcation lies on the proximal region of each tine.

12. The grounding arrangement of claim 9 wherein the
line of demarcation lies on the proximal region of each tine.

13. The grounding arrangement of claim 10 wherein all
of the protrusions are located on the first surface of the clip.

14, The.grounding arrangement of claim 9 wherein all of
the protrusions thereon are located on the first surface of the

~clip.

15. The grounding arrangement of claim 10 wherein the
cable has a jacket having a predetermined thickness dimension,
and wherein the clip further comprises a spur formed on the
bridge, the spur extending into the insulation displacement gap
a predetermined distance substantially equal to the thickness
dimension of the jacket of the cable.

16. The grounding arrangement of claim 9 wherein the
housing sections each have an opening therein that cooperate
when the housing sections are conjoined to define an aperture
through which a cable enters into the conjoined housing
sections, the cable has a jacket having a predetermined
thickness dimension, and wherein the clip further comprises a
spur formed on the bridge, the spur extending into the
insulation displacement gap a predetermined distance

This Sheet Has Been Replaced
i

(R



di sposi tion of the vary he clip in ac- cordance with the

- present wowariozes as t :Wlmrs of a term nation poRAISSH/0T46
sequentially mated to fause NBMBACED p tofel ggtrically interconnect with the

shield of the cable. DETAI LED OF THE | NVENTI ON Thr oughout the

follow ng detail g ﬁqnillaﬁy' petdu%T o The bickh esseraeur}fe%sx&p%f‘ltﬁerficq{ett 8f

similar el ementy
the cable.

This-Sheet Has Been Re: plac

R0 Illl




-6-.figures of the drawings. Figure 1 illustrates a _perspective view of a
»clip 10 of the insulation displacement type in acqoTHRISHRRMHA hé" resent

invention. The clip 10 is integrally formed, as by stanRisGc "giy

sui tabl e conductive material, such as brass, berylTT UM TOpper—eF

phosphor us/ bronze. 1

ABSTRACT

"“Grounding clip of the insulation displacement type"

A grounding clip (10) has a bridge portion (18) with a first and a second
tine (20A, 20B) extending therefrom. The tines are subdivided by a line of
demarcation (38) into first and second portions (24A, 26A, 24B, 26B) respectively
defining the parts of the tine received in respective first and second housing (H1,
H2) sections. Each tine has a protrusion (50A, 524, 50B, 52B) on each portion
thereof. The protrusions are sized so that the protrusions snugly contact the

housing section in which they are received in an interference fit.
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The clip 10 has a predeterni ned basic thickness dinmen- sion 12T, a
“predet er ng ik h di mensi on 12W an ' veral | _1length

di mensi on ? g{mazggoci ated therew th. | TRES & ASBEENL fir st PczféHg?onYW
pl anar, sur- face 14 and a second, o E | anar sur- face 16.

The clip 10 is a generally U shaped nmenber that includes a bridge portion
18. The bridge has a wi dth di nension 18Wass")gi ted therewith. Afirst tine
r

20A and a second tine 20B extend fromthe b p&rt i on
0. This Sheet Has Been Replace
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18. ,Mpasured fromthe out5|de surfagce 18E of the bridge 18 to the tip 20T
. ther eof , WO1V10268 has a pr edet er m ndHIY SHERTTHAS BBAGIjON t hat PCEH/USH0AT146
t he overal | | ength 12L of the clip {LO. AREPEACEme cl qarer herein the
predeter- mned width dinmension 12Wof the_clTTp I0 TS, at its max- inmum
slightly less than the maxi mum wi dth di rrenﬂ}f Werr], Werr] of the
receptacle Rerr], Rerr] of the housing section Herr], Herr], as the
case may be in whi ch t he clip 10 is dis- pQ-i-d—éaqe wi dt h di mensi on Werr]
in Figure 2). :
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" .l'ocated On eac tlne with respect to the bridge .18 is a second. r

. Each tine 20A, 20B has afirst, enl arged beamre- gion 24A, 248,
_respe&:ti%y" ggposed proxi mal ly with respect to the bri dgeP(IIEIUSm)@U!M y

wi dt h gui dance beam region 26A, 26B, respectively. T
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the transverse w dth di nension 26W of eac the gui re- gions
26A, 26B. Accordingly, a tapered transition region
N
i
e Q —>»
0\ My
=)
= bl
\_4"'*
/ )
) cen Replaced
LT - -
(il \ g
oy Qv <&
S Q
« 9 KR =
- Y T g
4 H s 222 Z l
<+ T AL

2 3 @/ . v
D B < 3 <
| \

~
i
N
e

SUBSTITUTE SHEET

|



gt b/ : Vi 0l
g % — ) N s_\mwjv_

_ REPLACED

THIS SHEET HAS BEEN

7 1J 1

@VVV//W/////A s AT /.%////A
O 7 WM @/, 805 vos+—N[O = q\ r mWﬂ 605
/ 1, // / [

! \ / . _
t— — 3o : / 8c--1--
I lpe g sJ.._l -

14 4i%

}-e£ -829 T
“>1o @l |
voz —% _gor ob vas—
VOE— 80¢ h voZg——
<R 7 N VOE—

-7- gui dance beam regi on 26RCTAGS0/THE61t | pS

N ENW TR
N

ﬂuswm 4

BN
N 2

WO 914628 24B and the
OT of the respective tines 20A, 20B have exterior lead-in surfaces 30A,

28B is defined on each respective tine 20A, 20B between the enl arged

. beam-re

2
30B and interior lead-in surfaces 32A, 32B, respec-

28A,

o
©
S
r

Ml

This Sheet Has Been Replaced

SUBSTITUTE SHEET



tively: The enl arged beah1regions 24A, 24B are spaced apart '
. predet ew apado268ansver se span di stance that defines an insﬁqn(;%ngwdﬁ%

-di spl acenent gap 34. Prefer- ably, the dinension of the insulation
di spl acenent gap 34 is substantially equal to the outer ref gL

I

ferrule F (seen, for exanple, in Figure % ed in con-
clip 10 so that, as will be described at ast one poi nt
enl arged beam regi ons
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_24A, 24B apf{??’%‘fr’ésfp‘é’ct ive tines 20A, 20B of the clip 10 lies in an .
ihterference f%f with the shield S of the cable C vmtlrwhr-eh—-t—he—e—l—-l-p—i—s to
be used (Fi g 4D). The re- spective guidance beamr gﬁmCEMEﬁIT ﬂﬁ!BEbng t he

7

tinés 20A, 20B are spaced by a second predeterm ned tfaps- Verse spa

di stance that defines a cable |ocating gap 36. The di fyre Pof m%g cab‘l e
| ocating gap 36 is greater than the dimension of the |npu P

di spl acement gap 34. As will be devel oped, the dinens|o f—t~Ro—cabla |]o-

TITLE

GROUNDING CLIP OF THE INSULATION DISPLACEMENT TYPE

ACKGR E INVENTION

Field of the Invention The present invention relates to a
grounding clip of the insulation displacement type.

Description_of the Prior Art A multiconductor shielded

cable typically includes a plurality of individual conductors
concentrically surrounded by a flexible conductive shield and
an outer layer of insulation. The individual conductors may
each comprise one or more strands of conducting wire(s)
disposed within an insulating jacket. Although it may be
implemented in various ways, the shield is us—ally formed as a
sheath comprised of braided wire filaments.

It is common practice to interconnect electricaily the
metallic shield of the cable to the housing, or shroud, within
which the cable is terminated. Exemplary of a device adapted
to effect such an interconnection between the housing and the
shield is the device shown in United States Patent 4,416,501
(Fusselman et al.), and the device shown in United States
Patent 4,641,902 (Fusselman), both assigned to the assignee of
the present invention. As perhaps best described in the first-
referenced patent, the shielded cable gi'ounding arrangement
includes a tubular ferrule that is insérted beneath the shield of
the cable. The grounding arrangement also includes a
generally U-shaped insulation displacement clip that is itself
received in slots formed in the housing. The bridge of the clip
has a protrusion thereon. The protrusion is generally centrally
disposed along the bridge of the clip. The exterior of the cable
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cating gap 36 is larger than the outer diameter D (Fi gLrQEE‘)A%MEQTC%IﬁE«I
. With which the clip 10 is to be used. An imaginary |ling ¢f demarcationj3
is defined on each tine 20A, 20B. In Figure 1 the |ine {of
shown as being |located on the enl arged beam regi on 24A,
each respective tine 20A, 20B is spaced a predeterm neq d
the line of demarcation 38. As wll be discussed the Idcation of the |ling
of demarcation 38 along the tines is geterm ned by

hadi NP/

T{ of

D)

4?”‘?&; tip 2

is introduced into the clip and, with the ferrule serving as a
backing, the clip slices the insulating jacket of the cable to
contact against the shield. Contact between the clip and the
housing completes the grounding interconnection of the shield.
United States Patent 4,701,001 (Verhoeven) discloses a contact .
of the insulation displacement type having cutting edges
thereon.

It is the typical practice to first insert the bridged end of
the clip within the slot in one of the housing sections, the
protrusion on the bridge serving to hold the clip in the slot in
which it is placed. Thereafter the cable is placed in the gap
between the tines of the clip. As the other housing section is
mated with the first housing section the jacket of the cable is
forced between the tines of the clip. This causes the jacket to
be severed and establishes the electrical contact between the
clip and the shield.

It has, however, been noted that in some instances the
cable spreads the tines of the clip past their elastic limit as the
upper housing section closes onto the lower housing section and
forces the cable into the clip. Thus, when the housing sections
are mated the tines do not spring back toward the cable.

" Instead, the jacket of the cable becomes compressed and the
clip is not able to sever completely the insulating jacket of the

cable. As a result the clip is not able to make electrical contact
with the shield.

In addition, it has also been noted that the free ends of
the tines of the clip are not at all times snugly received within
the slot provided in the other housing section. As a result the
grounding contact between the clip and the mated sections of
the housing is not achieved to the same degree in each housing
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t e location on the tines at which the mating surfac sﬂl(g '@ﬁﬁgﬁﬁﬁt'

. Herr], Herr] defining a housing are joined together}
under st ood t hat dependi ng upon the relative | engths t he beam porti
24, 26 and 28, and the location of the mating surfac bep iENQV 11896 he
sections with respect to the lengths of these

o1
ug

3

section. This condition usually manifests itself as a detectable
difference in electrical characteristics of the cable.

In view of the foregoing it is believed advantageous to
provide a grounding clip for interconnecting the metallic shield
of a cable to the metallic housing of the cable connector or
other termination in a fashion that effectively severs the

-insulating jacket of the cable and which uniformly connects the

clip to both sections of the housing.

SUMMARY OF THE INVENTION

The present invention relates to a grounding
arrangement for grounding a shield of a cable to a metallic _
housing and to a grounding clip of the insulation displacement
type useful in the grounding arrangement. The housing is
formed of conjoined first and second housing sections. The clip

 has a bridge portion with a first and a second tine extending

therefrom. The clip has a first surface and a second surface
thereon. With respect to the bridge portion, each tine has a
first, proximal, beam region and a second, distal, beam region
thereon. A transition region is defined between the proximal
and distal beams of each tine. A first transverse distance :s
defined between the first beams and a second transverse
distance is defined between the second beams, the second
transverse distance being greater ‘than the first transverse
distance. A coined portion having a cutting edge thereon is
defined in the transition region on each of the tines. The
cutting edges are confrontationally disposed with respect to
each other. Each tine has a line of demarcation thereon
subdividing each tine into a first portion and a second portion.
The first portion of each tine and the bridge thereof is
receivable in a first housing section while the second portion of
each tine is receivable in a second housing section.
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-8 - portions, the line of demarcation may alternatel hEPrﬂKQENEﬂTe"mEE‘F he
. region 26A, 268 oron the region 28A, 28B. A spur 42 e)jtegh afa-t-Re-— NEI de
surface 181 of the bridge portion 18 into the insul atifog di spl acenent{gfp
34. The dimension 42L of the spur 42, as neasured frorh §he2 §INOLIWb138), |i s
equal to the thickness of a jacket J on the cable. A doilned cutting menber
44A, 44B is respectively 4

Each tine has at least a first and a second protrusion
formed thereon, the first protrusion being formed on the first
portion of the tine while the second protrusion is formed on the
second portion of the tine. The protrusions are sized so that
when the bridge and the first portion of each tine are received
in the first housing section and the second portion of each tine
is received in a second housing section the protrusions on the
respective first and second portions are in an interference fit
with the respective first and second housing sections.

The distance from the line of demarcation to the tip of
each tine being sized such that as the housing sections are
conjoined the tip of each tine is within the second housing
section before the second housing section forces the cable into
the cutting edges. The ends of the tines are thus captured in
the second housing and are not spread past their elastic limit as
the cable is forced into the cutting edges. With the second
transverse distance being sized greater than the outer diameter
of the cable, as the cable is insented into the clip the distal
beam regions serve to center the cable between the tines and
guide the jacket of the cable into the cutting edges. The edges
slice the jacket of the cable as the housing sections are joined
together. Moreover, since the first transverse distance is sized
smaller than the outer diameter of the metallic shield when the
housing sections are conjoined the shield electrically contacts

. [ 3 ______———--——’—'—'___—'—’
the. proximal beam regions of the clip.
eet Has Been Replaced
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The invention will be more fully understood from the
following detailed description thereof, taken in connection with
the accompanying drawings, which form a part of this
application and in which:
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prbvi ded on each tine 20A, 20B in the vicinity of the tra ”E‘.’MCSMEPEqS*@ﬁT
egpective cuttipg

he bHINOV 9998t i Ng

. 28A, 28B, respectively. The nenbers 44A, 448 each have a

edge 46A, 46B ther- eon that confronts each other across
gap 36. The cutting edges 46A, 46B are tapered, the w des

bei ng substantially equal to the cable |ocating gap 36 whil €

gap ther- ebetween is substantially eéual to the insul ati
gap 34. Cne end ?-tx SgeChl Getg! ngrspeguvc Svid% of an insulation

dis-

ap therebetwe

4
t
pl acement

displacement clip in accordance with the present invention;

Figure 2 is a side elevational view entirely in section of a
clip as shown in Figure 1 received within a housing formed of
mated first and second housing sections illustrating the receipt
of the clip in the slots provided in the housing sections, the
section being taken in a plane parallel to the plane of the

mating surfaces of the conjoined housing sections;

Figure 3 is a view, entirely in section, taken along section
lines 3-3 in Figure 2, illustrating the receipt of the clip in the

slots provided in the housing sections, the section of Figure 3

being taken in a plane perpendicular to the plane of the mating

surfaces of the conjoined housing sections; and

Figures 4A through 4D are sectional views, taken along
section lines 4-4 in Figure 3, that illustrate the disposition of

the various portions of the clip in accordance with the present

invention as the housing sections of a termination housing is

sequentially mated to cause the clip to electrically interconnect

with the shield of the cable.

ETAILE RIPTI F NTION

Throughout the following 'detailcd dcscription similar

reference numerals refer to similar elements in all figures of

the drawings.

Figure 1 illustrates a perspective view of a clip 10 of the

insulation displacement type in accordance with the present
invention. The clip 10 is integrally formed, as by stamping,

from any suitable conductive material, such as brass,

beryllium/copper or phosphorus/bronze. The clip 10 has a

predetermined basic thickness dimension 12T, a
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jacent to the proxi mal beamregion of the tine on which thBEBLhQEMfQTeﬂ!ﬁHl $
. di sposed while the second end of each cutting edge is adjjadent to the

di stal beamregion of the tine on which the cutting edgel{i g n
the preferred instance, a pair of protrusions, or dinpled, 8&5‘@%%
50B, 52B are respectively pro- vided on each of the tiney 26A—28B—e
dinpl es are conveniently forned at thg tine the clip 10 i|s stanped. The
protrusions 50A, 52A on the tine 20A are | ocated

predetermined width dimension 12W and a predetermined
overall length dimension 12L associated therewith. The clip 10
has a first, generally planar, surface 14 and a second, opposed,
generally planar surface 16. The clip 10 is a generally U-
shaped member that includes a bridge portion 18. The bridge
has a width dimension 18W associated therewith. A first tine
20A and a second tine 20B extend from the bridge portion 18.
Measured from the outside surface 18E of the bridge 18 to the
tip 20T thereof, each tine has a predetermined length
dimension that is equal to the overall length 12L of the clip 10.
As is made clearer herein the predetermined width dimension
12W of the clip 10 is, at its maximum, slightly less than the
maximum width dimension Wj, W2 of the receptacle Ry, Rz of
the housing section Hj, Hj, as the case may be, in which the clip
10 is disposed (see width dimension Wi in Figure 2).

Each tine 20A, 20B has a first, enlarged beam region 24A,
24B, respectively, disposed proximally with respect to the
bridge 18. Distally located on each tine with respect to the
bridge 18 is a second, reduced width guidance beam region
26A, 26B, respectively. The transverse width dimension 24W
of each of the enlarged beam regions 24A, 24B is greater than
the transverse width dimension 26W of each of the guidance
beam regions 26A, 26B. Accordingly, a tapered transition
region 28A, 28B is defined on each respective tine 20A, 20B
between the enlarged beam region' 24A, 24B and the guidance
beam region 26A, 26B. The tips 20T of the respective tines
20A, 20B have exterior lead-in surfaces 30A, 30B and interior
lead-in surfaces 32A, 32B, respectively:

The enlarged beam regions 24A, 24B are spaced apart by
a first predetermined transverse span distance that defines an
insulation displacement gap 34. Preferably, the dimension of
--the insulation displacement gap 34 is substantially equal to the
outer diameter "d" of a ferrule F (seen, for example, in Figure
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on each side of the line of demarcation 38 on that tineg MLA%ﬁWNTaW%Tthe
. protrusions 50B, 52B on the tine 20B are |ocated on each gide of the lijn
of demarcation 38 on that tine 20B. This disposition offthe2pr ROVUIIPEHN n
the tines insures that, when the grounding arrangénent pf}which the clijp J10
forms a part is assenbled, one of the protrusions on eafh-tTTE ne
of the housing sections. In Figure 1 the dinples 50A, 5PA are |ocated o
the first tine 20A respectlvely adj acent to the bridge
2) used in connection with the clip 10 so that, as will be

d=scribed, at least one point along each of the enlarged beam
regions 24A, 24B of the respective tines 20A, 20B of the clip 10
lies in an interference fit with the shield S of the cable C with
which the clip is to be used (Figure 4D). The respective
guidance beam regions 26A, 26B on the tines 20A, 20B are
spaced by a second predetermined transverse span distance
that defines a cable locating gap 36. The dimension of the
cable locating gap 36 is greater than the dimension of the
insulation displacement gap 34. As will be developed, the
dimension of the cable locating gap 36 is larger than the outer
diameter D (Figure 2) of a cable C with which the clip 10 is to
be -used.

—

An imaginary line of demarcation 38 is defined on each
tine 20A, 20B. In Figure 1 the line of demarcation is shown as
being located on the enlarged beam region 24A, 24B. The tip
20T of each respective tine 20A, 20B is spaced a
predetermined distance 40 from the line of demarcation 38.
As will be discussed the location of the line of demarcation 38
along thé tines is' determined by the location on the tines at
which the mating surfaces of housing sections Hj, Hy defining a
housing are joined together. It should be understood tha:
depending upon the relative lengths of the beam portions 24,
26 and 28, and the location of the mating surfaces between the
housing sections with respect to the lengths of-these portions,
the line of demarcation may alternately be located on the
region 26A, 26B or on the region 28A, 28B.

A spur 42 extends from the inside surface 18I of the
bridge portion 18 into the insulation displacement gap 34. The
dimension 42L of the spur 42, as measured from the surface

181, is equal to the thickness of a jacket J on the cable,
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. the dinples 50B, 52B are simlarly disposed on the seco I ne ZOB

portion 18 and adjacent to the transition region 28A t her REPLAGEMENToSHER] |

Al though Figure 1 illustrates two dinples on each tine, |t s ﬂ
under stood that any conveni ent nunber of dinples may be prpvi on eacr

8

A coined cutting member 44A, 44B is respectively
provided on each tine 20A, 20B in the vicinity of the transition
region 28A, 28B, respectively. The members 44A, 44B each
have a respective cutting edge 46A, 46B thereon that confronts
each other across the cable locating gap 36. The cutting edges
46A, 46B .are tapered, the 'wide_st gap therebetween being
substantially equal to the cable locating gap 36 while the
narrowest gap therebetween is substantially equal to the
insulation displacement gap 34. One end of each cutting edge is
adjacent to the proximal beam region of the tine on which the
cutting edge is disposed while the second end of each cutting
edge is adjacent to the distal beam region of the tine on which
the cutting edge is disposed.

In the preferred instance, a pair of protrusions, or
dimples, 50A, 52A and 50B, 52B are respectively provided on
each of the tines 20A, 20B. The ‘dimples are conveniently
formed at the time the clip 10 is stamped. The protrusions
50A, 52A on the tine 20A are located on each side of the line of
demarcation 38 on that tine 20A. Similarly, the protrusions
30B, 52B on the tine 20B are located on each side of the line of
demarcation 38 on that tine 20B. This disposition of the
‘protrusions on the tines insures that, when the grounding
arrangement of which the clip 10 forms a part is assembled,
one of the protrusions on each tine contacts one of the housing
sections. In Figure 1 the dimples 50A, 52A are located on the
first tine 20A respectively adjacent to the bridge portion 18
and adjacent to the transition region 28A thereon while the
dimples 50B, 52B are similarly disposed on the second tine
20B. Although Figure 1 illustrates two dimples on each tine, it
should be understood that any convenient number of dimples
may be provided on each tine, so long as at least one dimple is

located on each side of the line of demarcation 38.
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tine,

are provided sone or all of these addjtional protrusiopns could be |ocatdgd
on the opposite surface 16.

so long as at least one dinple is |ocated on eadh REPUACEMENThSHEETnG of

.demarcation 38. In Figure 1 all of the dinples 50A 508,
provi ded on the first surface 14 of the clip 10. It s | d 0(
that sonme of these protrusions 50A, 50B, 52A, 52B coul ZEF@g?dé?i
| ocated on the opposite surface 16 of the clip. If add thk Horls

In Figure 1 all of the dimples 50A, 50B, 52A, 52B are
provided on the first surface 14 of the clip 10. It should be
understood that some of these protrusions 50A, 50B, 52A, 52B
could be alternately located on the opposite surface 16 of the
clip. If additional protrusions are provided some or all of these
additional protrusions could be located on the opposite surface
16.

As is also seen in Figure 1 each dimple 50A, 50B, 52A,
52B extends a predetermined distance 56 above the first
surface 14 of the clip 10 on which they are provided. The
distance 56 that each dimple extends above the surface 14 is
substantially uniform. As will be discussed herein the sum of
the basic thickness dimension 12T of the clip 10 and the
predetermined distance 56 that the dimples each extend above
the surface 14 on which they are formed defines an effective
overall thickness dimension 58 of the clip 12. The effective
overall thickness dimension 58 of the clip 12 is, at its
minimum, greater than the maximum thickness dimension Ti,
T2 (Figure 3) of the receptacie Ry, R in the housing section Hj,
H2, as the case may be, in which the clip 10 is disposed. If
protrusions” are provided on the opposite surface, the
determination of the effective overall thickness dimension 58
of the clip 12 would, of course, take the location of. these
additional protrusions into account. However, in any event, the
effective overall thickness dimension of such a clip 12 would
meet the constraint that its effective overall thickness
dimension would be, at its minimum, greater than the
maximum thickness dimension of the receptacle in the housing
section in which such a clip is disposed.

The clip 10 in accordance with the present invention is
especially adapted for use in a grounding arrangement for
interconnecting a shield S of a cable C to a housing H. A
multiconductor shielded cable C such as that illustrated in
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As is also seen in Figure 1 each dinple 50A, 50B, 52A 52@@%{;}_@5@5‘ SHEET
- predeterm ned di stance 56 above the first surface 14 offt

whi ch they are pro- vided. The distance 56 that each di
the surface 14 is substantially uniform As will be di
sum of the basic thickness dinension 12T of the clip 1

predeterm ned distance 56 that the dinplgs each extend jabove the surface

on which they are formed defines an effectlve overal |

t bete
Figures 2 and 3 typically includes a plurality of individual
conductors 1. The individual conductors I may be collectively
concentrically surrounded by a flexible conductive shield S and
an outer insulating jacket J. The jacket J of the cable C has an
outer surface thereon and a predetermined outer diameter D.
The individual conductors I may each comprise one or more
strands of conducting wire(s) disposed within an insulating
jacket. The flexible conductive shield S generally takes the
form of a sheath comprised of braided metallic wire filaments.
The shield S, when connected to ground potential, collectively
isolates the conductors 1 carried within the cable C.

The cable C is typically terminated in a housing H formed
of two conjoined housing sections Hj, H; (Figures 3 and 4D).
Each housing section is formed of a conductive material or lined
-with a layer of a conductive material. The housing sections Hj,
Hz are matable along confronting mating surfaces Mj, Ma. '
Figure 2 is a sectional view in a plane parallel to the mating
plane Mj of one of the housing sections Hj, while Figure 3 is a
sectional view taken in a plane perpendicular thereto. Bolts B
(Figure 2) or any other suitable expedient may be used to hold
together the housing sections Hj, Hj. Each housing section Hj,
H2 has a receptacle Ry, Ry in the form of a circumferential slot
that lies adjacent to an access openings Pj, P2 (Figure 4A)
respectively defined in each of the housing sections Hj, H».
When the sections Hj, Hy are mated the openings P, P2 define
an access passage P (Figure 4D) for the cable C. Each receptacle
R1, R2 has a thickness dimension Ti, T2 (Figure 3) that is less
than the overall thickness dimension 58 of the clip 10 and a
width dimension W1, W3 (Figure 4A) that is slightly greater
than the width dimension 12W of the clip 10.

The termination and grounding of the shield of the cable
C is set forth in United States Patent 4,416,501, which is hereby
incorporated by reference herein. As noted in that patent the
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ness di mension 58 of the clip 10. The effective overa

.58 of the clip 10 is, at its mninum greater than thg

dimension T[err], T[err] (Figure 3) of the receptacle
housi ng section Herr], Herr], as the case nay be, i
di s- posed. If protrusions are provided on the opposi|
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determ nation of the effective overall H}l ckness di ne
10 woul d, of course, take the | ocation t hese addi &4

hsi on 58 of thga cl

nto accountble C is prepared by removing the outer insulating jacket J
and the shield S from a portion of the cable to leave an exposed
end of the cable C. A ferrule F, in the shape of a metallic sleeve
having an outwardly projecting collar, is inserted beneath the
shield S of the cable C. The ferrule F is usually formed a
cond:ctive material and has a predetermined outer diameter
dimension "d". The ferrule F is inserted undcr the shield S and
is in electrical contact therewith.

The use of a clip 10 in accordance with the present
invention to form a grounding interconnection with the shield S
of the cable C may be understood from Figures 4A through 4D.
These Figures are vertical sectional views taken along view line
4-4 in Figure 3. The clip 10 is inserted into the receptacle Rj in
one of the housing sections, for example, the housing section Hj.
Because the overall thickness dimension 58 of the clip 10 is
greater than the thickness dimensions Tj, T2 of the receptacles
R1, R2 when the clip 10 is received in the receptacles it is
received with an interference fit, and is thus maintained in
uniform electrical contact with both of the housing sections Hj,
Hj. The clip 10 is inserted into the housing section Hj with the
bridge 18 received in the receptacle R and the tines 20A, 20B
projecting upwardly therefrom. The line of demarcation 38
aligns with the mating surface M; and the tines 20A, 20B
+ extend above the mating surface M; for the distance 40. With
the clip 10 so disposed, the cable C is laid into the cable locating
gap 36 between the guidance beam regions 26A, 26B (Figure
4A).

The other housing section Hj is Jowered onto the housing
section Hi in a direction 62 that is perpcndlcular to the axis of
the cable C. As may be appreciated from Figure 4B the
distance 40 of the clip 10 is selected such that the tips 20T of
the tines 20A, 20B extend into the receptacle Ry in the housing
section H2z before the portion of the housing section Hj that

-
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defines the passage P can exert a downward force on the cable
C. Thus the tips 20T of the tines are within the housing section
H, before the cable C is force into the cutting edges 46A, 46B in
the respective transitions 28A, 28B. The exterior lead-in
portions 30A, 30B on the tines 20A, 20B guide the tines into
the receptacle Rz in the housing section Hj.

With reference to Figure 4C, continued closing movement
of the housing section Hj in the direction 62 forces the cable C
into contact with the cutting edges 46A, 46B, respectively on
the cutting members 44A, 44B. This action severs the jacket J
of the cable C. Since the dimension of the insulation
displacement gap 34 is equal to the outer diameter of the
ferrule F, as the cable C is forced into the clip 10, an
interference fit is formed between the tines 20A, 20B and the
shield S of the cable C.

Since the part of the tines 20A, 20B in the vicinity of the
tips 20T are already within the housing section Hz when the

.cable C is forced into the cutting edges 46A, 46B the tines are

held captive by the housing section Hz and the insulation

displacement gap is maintained at its original dimension and

are prevented from being spread apart past their elastic limit

by the cable C. That is, the tines cannot move in the direction

of the arrows 63. The cutting edges 46A, 46B can, therefore,

effectively slice through the insulating jacket J of the cable C

and no compression of the jacket J can occur. It should be

understood that some slight deflection of the tines in the

direction of the arrow 63 may be tolerated, as long as the tines

are not spread past their elastic limit. Further, the tines

generate a restoring force in the direction of the arrows 64

which holds the tines against the shield S of the cable after the

cut is made. e
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conductors |I. The individual con- ductors 1 may be cqjl Ive
concentrically surrounded by a flexible conductive shigtd it gr
i nsul ati ng 13

- 10 - The clip 10 in accordance wth the present invemtTom=ts csEeeo'-a-l-ly
-adapted for use in a grounding arrange- nent for inte héGEMENj HERT gl d
of a cable Cto a housing H. A multiconductor shielde abl'e Csuch gs |t ha
illustrated in Figures 2 and 3 typically includes a a?i-'tN?vfﬁ'%‘ndi vijdua
c y

Finally, as may be seen in Figure 4D, as the mating
surfaces Mj, M2 on the housing sections Hi, Hy are brought
together, t.e spur 42 on the bridge portion 18 of the clip 10
punctures the jacket J of the cable C. When the housing
sections Hj, Ha are mated, there is defined at least three-point
contact between the clip 10 and the shield S. Specifically, one
tine 20A contacts the shield S at a first contact point 66A, the
other tine 20B contacts the shield S at a second contact point
66B, while the spur 42 contacts the shield S at the third contact
point 66C. Whena mated, the passages Pj, P2 register.to define
the opening P through which the cable C extends. Note also
that the tips 20T of the tines 20A, 20B may contact the housing
Hj. .

It should be appreciated that a clip 10 in accordance with
the present invention overcomes all of the perceived
disadvantages of the prior art. Since there is a protrusion
provided on the portion of each tine received in each housing
section, and since the overall thickness dimension 58 of the clip
10 exceeds the thickness dimension Tj, T2 of the receptacles R,
R2, the clip 10 is snugly received in the housing, thus providing
intimate electrical contact therewith. Further, since the tines
are permitted to deflect only a slight extent, the cutting edges
46A, 46B on the coined members 44A, 44B effectively sever
the jacket J of the cable C.

Those skilled in the art, having the benefit of the
teachings of the present invention, may impart numerous
modifications thereto. Such modifications are, however, to be
construed as lying within the contemplation of the present
invention, as defined by the appended claims.
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| acket J. The jacket J of the cable C has an outer sur Tant—a
‘Jpredeterm' ned Jouter di aneter D. The in- dividual condu“?@éwgm'r SHERT

conpri se one or nore strands of conducting wire(s) di sao ed within aninsu-
lating jacket. The flexible conductive shield S generajl gawqgvthg“ rm of
a sheath conprised of braided netallic wire filanents. e shield gn

connected to ground potential, collectively isolates the conmductors—-
carried within the cable C 14

WHAT IS CLAIMED IS:

1. A grounding clip of the insulation displacement type
for receipt in a housing formed of conjoined first and second
housing sections, the clip having a bridge with a first and a
second tine extending therefrom, the clip havmg a first surface
and a second surface thereon,

each tine having a proximal beam region and a- distal
beam region thereon with a transition region defined between
the proximal and distal beam regions, the proximal beam
region on each of the tines being spaced apart a first transverse
distance to define an insulation displacement gap while the
distal beam region on each of the the tines is spaced apart a
second transverse distance, the second transverse distance
being greater than the first transverse distance,

a coined cutting edge defined in the transition region on
each of the tines, the cutting edges being confrontationally
disposed, each cutting edge having a first end and a second end
thereon, the first end of each cutting edge being adjacent to the
proximal beam region of the tine on which the cutting edge is
disposed while the second end of each cutting edge is adjacent

to the distal beam region of the tine on which the cutting edge
is disposed,

each tine having a line of demarcation thereon, the line of
demarcation subdividing each tine into a first portion and a
second portion, the first portion of each tine and the bridge
thereof being receivable in a first housing section while the

second portion of each tine is receivable in a second housing
section,
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The cable Cis typically termnated in a housing H f DrRﬁﬂiLAﬁEMEW)SHEEﬁ di ned

- housing sections Herr], Herr] (Fig- ures 3 and 40) tion
is formed of a con- ductive material or lined with a tive
ma- terial. The housing sections Herr], Herr] are
confronting mating surfaces Merr], Merr]. Figure 2}i Vi ew

in a plane parallel to the nmating pl an& Merr] of ong¢ of the housing
sections Herr], while Figure 3 is a sec- tional viewtakemTITa prane

perpendicul ar thepelige BRUing at least a first and a second protrusion
formed thereon, the first protrusion being formed on the first
portion of the tine while the second protrusion is formed on the
second portion of the tine, the protrusions being sized so that
when the bridge and the first portion of each tine are received
in a first housing section and the second portion of each tine is
received in a second housing section the protrusions on the
respective first and second portions are in an interference fit
with the respective first and second housing sections.

2. The grounding clip of claim 1 wherein the housing
sections each have an opening therein that cooperate when the
housing sections are conjoined to define an aperture through
which a cable enters into the conjoined housing sections, the
cable having a jacket with predetermined outer diameter and
an outer surface thereon, the cable having a metallic shield
having a predetermined outer diameter thereon,

wherein each tine has a tip thereon, the tip being
disposed at the end of the distal beam region of the tine,

the distance from the line of demarcation to the tip of
each tine being sized such that as the housing sections are
conjoined the tip of each tine is within the second housing
section before the second housing section forces the cable into
the cutting edges on the transition regions;

the second transverse distance being sized greater than
the outer diameter of the cable, the distal beam regions serving
to center the cable between the tines and guide the jacket of
the cable into the cutting edges so that the cutting edges slice

the jacket of the cable as the housing sections are joined
together, R
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B'(Figure 2) or any other suitable expedient may be u
. the housing sections Herr], Herr]. Each hous- ing s ,
has a recéptacle R err], Rerr] inthe formof a cir eReN0I 1994 Ot} t

| i es adj acent to an access - 11 - openings Plerr],} Herr] (Figure}44
respectively defined in each - '

16

the first transverse distance being sized smaller than the
outer diameter of the metallic shield so that when the housing
sections are conjoined the shield electrically contacts the
proximal beam regions of the clip.

3. The grounding clip of claim 2 wherein the line of
demarcation lies on the proximal region of each tine.

4. The grounding clip of claim 1 wherein the line of
demarcation lies on the proximal region of each tine.

5. The grounding clip of claim 2 wherein all of ithe
protrusions are located on the first surface of the clip.

6. The grounding clip of claim 1 wherein all of the
protrusions thereon are located on the first surface of the clip.

7. The grounding cli'p of claim 2 wherein the cable has a
jacket having a predetermined thickness dimension, and
wherein the clip further comprises a spur formed on the
bridge, the spur extending into the insulation displacement gap
a predetermined distance substantially equal to the thickness
dimension of the jacket of the cable.

8. The grounding clip of claim 1 wherein. the housing
sections each have an opening therein that cooperate when the
Tiousing sections are conjoined to define an- aperture through
which a cable enters into the conjoined housing sections, the
cable has a jacket having a predetermined thickness dimension,
and wherein the clip further comprises a spur formed on the
bridge, the spur extending into the insulation displaccment gap
a predetermined distance substantially equal to the thickness
dimension of the jacket of the cable.
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of the housi ng sections Hl, H2. Wen the sections Herl{]
- openi ngs Plerr], Plerr] define an access pas- sage P (ki gure 40 for

(F| gure 3) that is less than the overall thickngsg
the clip 10 and a w dth di nension V\[err] Werr] (Figute 4A) that is
slightly greater than the wi dth di rrizslon 12W of the clMHp—10—FHae
term nation and groundi ng of the sh

REPLACEMENT SHEET

Each receptacle Rlerr], Rerr] has a thicknes$
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| d of the
9. A grounding arrangement for grounding a shielded

cable having a jacket thereon and a metallic shield under the
jacket, the grounding system being of the type having a
metallic ferrule insertable under the metallic shield, a first
conductive housing section and a second conductive housing
section, each housing section having a slot therein, and a clip of
the insulation displacement type, the clip having a bridge
portion with a first and a second tine extending therefrom, the
clip having a first surface and a second surface thereon,
wherein the improvement comprises:

each tine has a proximal beam region and a distal beam
region thereon with a transition region defined between the
proximal and distal beam regions, the proximal beam region on
each of the tines being spaced a first transverse distance to
define an insulation displacement gap while the distal beam
region on each of the tines is spaced a second transverse
distance, the second transverse distance being greater than the
first transverse distance,

a coined cutting edge defined in the transition region on
each of the tines, the cutting edges being confrontationally
disposed, each cutting edge having a first end and a second end
thereon, the first end of each cutting edge being adjacent to the
proximal beam region of the tine on which the cutting edge is
disposed while the second end of each cutting edge is adjacent
to the distal beam region of the tine on which the cutting edge
is disposed,

each tine having a line of demarcation thereon, the line of
demarcation subdividing each tine into a first portion and a
second portion, the first portion of each tine and the bridge
thereof being receivable in a first housing section while the
second portion of each tine is receivable in a second housmg

section, |
:\

This Sheet Has B eplaced

T T S

REPLACED

o—o —
=)

e



cable Cis set forth in United States Patent 4,416,501} wep
-incorporated by reference herein. As noted in that patgn
prepared by renoving the outer insulating jacket J and|the shield S frb
por- tion of the cable to | eave an exposed end of the ¢atpl & CNOV 1994 u
in the shape of a netallic sleeve having an outwardly pr¢jecting coll a}
I nserted beneath the shield S of the ggble C. The ferrgyle F Is usualTy
formed a conductive material and has a predetern ned obter

=

each tine having at least a first and a second protrusion
formed thereon, the first protrusion being formed on the first
portion of the tine while the second protrusion on each tine is
formed on the second portion thereof, the protrusions being
sized so that when the bridge and the first portion of each tine
is received in the slot in the first housing section and the
second portion of each tine is received in the slot in the second
housing section the protrusions on the respective first and
second portions are received in an interference fit with the
respective first and second housing sections. '

10. The grounding arrangement of claim 9 wherein the
housing sections each have an opening therein that cooperate
when the housing sections are conjoined to define an aperture
through which a cable enters into the conjoined housing
sections, ‘the cable having a jacket with predetermined outer
diameter and an outer surface thereon, the cable having a
metallic shield having a predetermined outer diameter thereon,

and wherein each tine has a tip thereon, the tip being
disposed at the end of the distal region of the tine,

the distance from the line of demarcation to the tip of
each tine being sized such that as the housing sections are
joined the tip of each tine is within the second housing section
before the second housing section forces the cable into the
cutting edges on the transition regions;

the second transverse distance being sized greater than
the outer diameter of the cable, the distal beam regions serving
to center the cable between the tines and guide the jacket of
the cable into the cutting edges so that the cutting edges slice
the jacket of the cable as the housing sections are joined
together,

LB
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.in electrical contact therewith. The use of a clip 10 i
the present invention to forma groundi ng i nterconnecti
of the cable C may be understood from Fi gures 4A throug
are vertical sectional views taken along view line 4-4
clip 10 is inserted into the receptacle Rerr] in one o
secti ons,

di nension "d". The ferrule F is inserted under
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for exanple, the housing sectii®n Herr]. Bec

the first transverse distance being sized smaller than the
outer diameter of the metallic shield so that when the housing
sections are joined together the shield electrically contacts the
proximal beam regions of the clip.

11. The grounding arrangement of claim 10 wherein the
line of demarcation lies on the proximal region of each tine.

12. The grounding arrangement of claim 9 wherein the
line of demarcation lies on the proximal region of each tine.

13. The grounding arrangement of claim 10 wherein all
of the protrusions are located on the first surface of the clip.

14. The grounding arrangement of claim 9 wherein all of
the protrusions thereon are located on the first surface of the
clip.

15. The grounding arrangement of claim 10 wherein the
cable has a jacket having a predetermined thickness dimension,
and wherein the clip further comprises a spur formed on the
bridge, the spur extending into the insulation displacement gap
a predetermined distance substantially equal to the thickness
dimension of the jacket of the cable.

16. The grounding arrangement of claim 9 wherein the
housing sections each have an opening therein that cooperate
when the housing sections are conjoined to define an aperture
through which a cable enters into the conjoined housing
sections, the cable has *a jacket having a predetermined
thickness dimension, and wherein the clip further comprises a
spur formed on the bridge, the spur extending into the
insulation displacement gap a predetermined distance

\
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the overall thickness dinension 58 of the clip 10 is gm{gt_p\cmgmhgngmhe
t hi ckness di nensions T[err], T[err] of the recepta- d Rf-et-rf—Rfet
when the clip 10 is received in the recepta- cles it {s Ece‘ﬁsww n
interference fit, and is thus maintained in uniform ¢ gct it agqt fwith
both of the housing sections HL, H2. The clip 10 is ijskrted into th
housi ng section Herr] wth the bridge 18 received in}the

20

substantially equal to the thickness dimension of the jacket of

the cable.
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- 12 - receptacle Rerr] and the tines 20A, 20B proj ecting.upward- v
therefrom The line of demarcation 38 aligns with the Tengmn_gcgmm'p €
and the tines 20A, 20B extend above the mating surface] Mreti—tet (SﬁEM
di stance 40. Wth the clip 10 so disposed, the cable Qip lLajd |nto t e
2621 l’”g I g

')

cabl e locating gap 36 between the gui dance beam region
4A) . - 21 -

ABSTRACT

"Grounding clip of the insulation displacement type"

A grounding clip (10) has a bridge portion (18) with a first and a second
tine (20A, 20B) extending therefrom. The tines are subdivided by a line of
demarcation (38) into first and second portions (24A, 26A, 24B, 26B) respectively
defining the parts of the tine received iﬁ respective first and second housing (HI,
H2) sections. Each tine has a protrusion (50A,- 52A,I 50B, 52B) on each portion
thereof. The protrusions are sized so that the protrusions snugly contact the’

housing section in which they are received in an interference fit.
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The ot her housing section H2 is | owered onto the housingiseeb%eﬂ~#¥eLLL_L§
a direction 62 that is perpendicular to the axis of the paBIfésCEMENT SHEEDE
appreciated from Figure 4B the distance 40 of the clip 1 S serectret ch
that the tips 20T of the tines 20A, 20B extend into the eceftpﬁéﬁ,é? in

t he housi ng section H2 before the por- tion of the housing Sect @rr
that defines the passage P[err] can exert downwar d f orjce~ena~t-he-cahle]

Thus the tips 20T of the tines are within jthe housing sqction H2

O|—|

ig. |

50A

24A
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‘before the cable Cis force into the cutting edges 4

oA BT rthe—-
respective transitions 28A, 28B. The exterior |ead-in [:REFMMWOWE@OB on
the tines 20A, 20B guide the tines into the receptacl err] rn tne

e
housi ng section H2. Wth reference to Figure 4C, contj e? 1%69'1?96
of the housing section Herr] in the direction 62 forj he Cable” C

contact with the cutting edges 46A,2468, respectively

menbers 44A.
~t—m.
t

- Q ¥

vdnment
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44B. This action severs the jacket J of the cable C  SiingeptATEMENTESHEEDPN| Of
“the insulation displacenent gap 34 is equal to the outdr peh-areter—at—ific
ferrule F, as the cable Cis forced into the clip 10, gnfinterference {i{

is fornmed between the tines 20A, 20B and the shield S {f {t ) §i pce

the part of the tines 20A, 20B in the vicinity of the t}i ds._20T are aIrLady
within the housing section Herr] when the cable Cis florced into the

cutting edges 46A.
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46B the tines are held captive by the housing section H am{mbmgkf\ss#@l n
~ displacenment gap is naintained - 13 - at its origina pw-m*ne-o—en—a.ns_gr

prevented from being spread apart past their elastic i % t he cabl e G
That is, the tines cannot nove in the direction of the fr}o#s! NOV 1996
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63. The cutting edges 46A, 46B can, therefore, effec- tilvREPLAIEMENT! gh

the insulating jacket J of the cable C and no conpressidn ' Ji

can occur. It should be understood that some slight deflleqtion of the tings
in the direction of the arrow 63 may be tol erated, as | ¢nd & 1NQY 1996cs]|af e
not spread past their elastic limt. Fur- ther, the tingsigepnerate a

restoring force in the direction of the arrows 64 which|holds the tines
agai nst the shield S of the cable af ter” the cut is nade.
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3Fr nal | y, %é"%}ff%e seen in Figure 4D, as the mating sur{aBERLACGEMENT SHEEr']

- on the ho;zwqg sections Herr], Herr] are brought togefh§r —The—Spur
the bridge portion 18 of the C|Ip 10 punctures the jacket Jﬁgﬂiﬁﬁg
VWhen the housing sections Herr], Herr] are mated, theje d

| east three-po
Speci fically,

66A, the other
66B, while the

I nt contact between the clip 10 and the shi

one tine 20A contactslthe shield S at a flrst contact poi nt

02
(@)

tine 20B contacts the shield S at a seconu Tonmtactr—pornt
GROUNDING CLIP OF THE INSULATION DISPLACEMENT TYPE

Description

- BACKGROUND OF THE INVENTION

Field of the Invention The present invention relates
to a grounding clip of the insulation displacement type.

Description of the Prior Art A multiconductor shield-
ed cable typically includes a plurality of individual con-
ductors concentrically surrounded by a flexible conduc-
tive shield and an outer layer of insulation. The individual
conductors may each comprise one or more strands of
conducting wire(s) disposed within an insulating jacket.
Although it may be implemented in various ways, the
shield is usually formed as a sheath comprised of braid-
ed wire filaments.

It is common practice to interconnect electrically the
metallic shield of the cable to the housing, or shroud,

within which the cable is terminated. Exemplary of a de-

vice adapted to effect such an interconnection between

the housin_g and the shield is the device shown in US--

A- 4,416,501, and the device shown in US-A-4,641,802
As perhaps best described in the first-referencea patent,

the shielded cable grounding arrangement includes a
tubular ferrule that is inserted beneath the shield of the -

cable. The grounding arrangement also includes a gen-
erally U-shaped insulation displacement clip that is itself
received in slots formed in the housing. The bridge of
the clip has a protrusion thereon. The protrusion is gen-
erally centrally disposed along the bridge of the clip. The
exteriqr of the cable is introduced into the clip and, with

‘the ferrule serving as a backing, the clip slices the insu-

lating jacket of the cable to contact against the shield.
Contact between the clip and the housing completes the

_grounding interconnection of the shield. US-A-

4,701,001 discloses a contact of the insulation displace-
ment type having cutting edges thereon.



spur 42 contacts the shield S at the third contact point
. the passages Plerr], Plerr] register to de- fine the ope

whi ch the cable C extends. Note also that the tips 20T o
20B may contact the housing Herr]. It should be appreci
I n accordance with the present invention overcones all o
di sadvant ages of the prior art. Since there is a protrus
portion of each tine received

_2..

reEe—Wrer—rat-ed .
hi B@’MCEMEM[: GHHEET

Itis the typical practice to first insert the bridged end
of the clip within the slot in one of the housing sections,
the protrusion on the bridge serving to hold the clip in
the slot in which it is placed. Thereafter the cable is
placed in the gap between the tines of the clip. As the
other housing section is mated with the first housing sec-
tion the jacket of the cable is forced between the tines
of the clip. This causes the jacket to be 'severed and es-
tablishes the electrical contact between the clip and the

shield.

It has, however, been noted that in some instances
the cable spreads the tines of the clip past their elastic
limit as the upper housing section closes onto the lower
housing section and forces the cable into the clip. Thus,
when the housing sections are mated the tines do not
spring.back toward the cable. Instead, the jacket of the
cable becomes compressed and the clip is not able to
sever completely the insulating jacket of the cable. As
a result the clip is not able to make electrical contact

with the shield.

In addition, it has also been noted that the free ends

of the tines of the clip are not at all times snugly received
within the siot provided in the other housing section. As

a result the grounding contact between the clip and the
- mated sections of the housing is not achieved to the
same degree in each housing section. This condition
usually manifests itself as a detectable difference in

electrical characteristics of the cable.

In view of the foregoing it is believed adVantageous
to provide a grounding clip for interconnecting the me-
tallic shield of a cable to the metallic housing of the cable
connector or other termination in a fashion that effec-
tively severs the insulating jacket of the cable and which
uniformly connects the clip to both sections of the hous-

ing.



I n each housing section, and since the overall thickness dlnen5|on 58 of

. the clip 10 exceeds the thickness di- nension T[err],

receptacles Rerr], Rerr], the clip 10 is snugly rece v%ﬂ“ﬁﬁEMﬁﬂTﬁ%ﬁan ,

tines are permtted to deflect only a slight extent, the
46A, 46B on the coined nenbers 44A, 44B effective- |y ge

t hus providi ng intinate electrlcal contact therewth. ulther
the cable C

since t

gr ?he Jgﬁ?ét

e
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SUMMARY OF THE INVENTION

As is known from US-A-4416501 the present inven-
tion relates to a grounding clip of the insulation displace-
ment type for receipt in a housing fermed of conjoined
first and second housing sections, said clip having first
and second opposed surfaces, a bridge portion and a
first and a second tine extending outwardly from the
bridge portion, each tine having a proximal beam region,
a distal beam region and a transition region defined be-
tween the proximal and distal beam regions, the proxi-
mal beam regions of the tines being spaced apart a first
transverse distance, to define an insulation displace-
ment gap while the distal beam regions of the tines are
spaced apart a second transverse distance, the second
transverse distance being greater than the first trans-
verse distance. In contrast to US-A-4416501, and in ac-
cordance with the present invention a coined cutting
edge is defined in the transition region of each of the
tines, the cutting edges being confrontationally dis-
posed, each cutting edge having a first end and a sec-
ond end thereon, the first end of each cutting edge being
adjacent to the proximal beam region of the associated
tine on which the cutting edge is disposed while the sec-
ond end of each cutting edge is adjacent to the distal
beam region of the associated tine,

each tine has a line of demarcation subdividing
each tine into a first portion and a second portion, the
first portion of each tine and the bridge portion being
receivable in the first housing section while the second
portion of the tine is receivable in a second housing sec-
tion and each tine has at least a first and a second pro-
trusion formed thereon, the first protrusion being formed
on the first portion of the tine while the second protrusion
is formed on the second portion of the tine, the protru-

sions being sized so that when the bridge portion and



;. receipt in a housing (H fornmed of conjoined first ana

Clainms 1. A grounding clip (10) of the insulation displ

eBORLACRMENT rigicET -
sections (Herr], Herr]), said clip having first and s¢c Jo pumam
surfaces (14, 16). a bridge portion (18) and a first and- 0 lae
(20A, 20B) extending outwardly fromthe bridge por- %Jﬂl%

-4 -

the first portion of each tine are received in a first hous-
ing section and the second portion of the tine is received
in a second housing section the protrusions on the re-
spective first and second portions are in an interference
fit with the respective first and second housing sections.

The line of demarcation can lie on the proximal
beam region of each tine.

The distance from the line of demarcation to the tip
of each tine can then be sized such that as the housing

sections are conjoined the tip of each tine is within the
second housing section before the second housing sec-
tion forces the cable into the cutting edges. The ends of
the tines are thus captured in the second housing and
are not spread past their elastic limit as the cable is
forced into the cutting edges. With the second trans-
verse distance sized greater than the outer diameter of
the cable, as the cable is inserted into the clip the distal
beam. regions serve to centre the cable between the
tines and guide the jacket of the cable into the cutting
edges. The edges slice the jacket of the cable as the
housing sections are joined together. Moreover, provid-
ed the first transverse distance is sized smaller than the
outer diameter of the metallic shield when the housing
sections are conjoined the shield electrically contacts
the proximal beam regions of the clip. '

Other preferred features of the invention are de-
fined in the dependant. claims.

BRIEF DESCRIPTION OF THE DRAWINGS

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



. distal beamregion (26A, 26B) and a transition region '

tion (18), each tine (20A, 20B) having a proximal beamregion (24A 24B), a

Lv2

be- tween the proximal and distal beamregions, the pr xREﬁJACEMEMTMEDn
(24A, 24B) of the tines being spaced apart a first trapsyerse urstanc

(24W to define an insulation displacenent gap (36) whil ¢ td}fr@\l’c@b bpam

regi ons (26A, 26B) of the tines are spaced apart a secpnfl fra
di stance (26W,

-5 -

Figure 1 is a perspective view of an insulation dis-
placement clip in accordance with the present in-
vention;

Figure 2 is a side elevational view entirely in section
of aclip as shown in Figure 1 received within a hous-
ing formed of mated first and second housing sec-
tions illustrating the receipt of the clip in the slots
provided in the housing sections, the section being
taken in a plane. parallel to the plane of the mating
surfaces of the conjoined housing sections;

Figure 3 is a view, entirely in section, taken along
section lines 3-3 in Figure 2, illustrating the receipt
of the clip in the slots provided in the housing sec-
tions, the section of Figure 3 being taken in a plane -
perpendicuiar to the plane of the mating surfaces of
the conjoined housing sections; and

Figures 4A through 4D are sectional views, taken
along section lines 4-4 in Figure 3, that iliustrate the
disposition of the various portions of the clip in ac-
cordance with the present invention as the housing
sections of a termination housing is sequentially
mated to cause the clip to electrically interconnect
with the shield of the cable.

DETAILED DESCRIPTION OF THE INVENTION

Throughout the following detailed descr_ibtion simi-
lar reference numerals refer to similar elements in all



the second transverse distance (26W being great- er than the fi rst
- transverse distance (24W. characterised in that a co
" (46A, 46B) is defined in the transition region of eac - “Et h
cutting edges (46A, 46B) being con- frontationally di $§ppsed, each cu%i

edge having a first end and a second end thereon, the|f}r¢9 JAN 19ge
cutting edge (46A, 46B) being adJ acent to the proxi maf beam region (2
24B) of the associ ated

-6 -

figures of the drawings.

Figure 1 illustrates a perspective view of a clip 10
of the insulation displacement type in accordance with
the present invention. The clip 10 is integrally formed,
as by stamping, from any suitable conductive material,
such as brass, beryllium/copper or phosphorus/brenze.
The clip 10 has a predetermined basic thickness dimen-
sion 12T, a predetermined width dimension 12W and a
predetermined overall length dimension 12L associated
therewith. The clip 10 has a first, generally planar. sur-
face 14 and a second, opposed, generally planar sur-
face 16. The clip 10 is a generally U-shaped member
that includes a bridge portion 12. The bridge has a width
dimension 18W associated therewith. A first tine 20A
and a second tine 208 extend from the bridge portion
18. Measured from the outside surface 18E of the bridge
18 to the tip 20T thereof, each tine has a predetermined
length dimension that is equal to the overall length 12L
of the clip 10. As is made clearer herein the predeter-
mined width dimension 12W of the clip 10 is, at its max-
imum, slightly less than the maximum width dimension
W,, W, of the receptacle R,, R, of the housing section

- Hy. Hy, as the case may be. in which the clip 10 is dis-
posed (see width dimension W, in Figure 2).

Each tine 20A, 208 has a first, enlarged beam re-
gion 24A, 248, respectively, disposed proximally with
respect to the bridge 18. Distally located on each tine
with respect to the bridge 18 is a second. reduced width
guidance beam region 26A. 26B, respectively. The
transverse width dimension 24W of each of the enlarged
beam regions 24A, 24B is greater than the transverse
width dimension 26W of each of the guidance beam re-
gions 26A, 26B. Accordingly, a tapered transition region
28A, 28B is defined on each respective tine 20A, 208
between the enlarged beam region 24A, 248 and the



tine on which the cutting edge is disposed while the se h

.cutting edge is adjacent to the distal beamregion (26A REPBACEMENThWSHEET

associated tine, each tine (20A, 20B) has a line of denprgatTom{38) -
subdi viding each tine into a first portion and a second| ppr i t [
portion of each h'qOBAN ‘BSS

r

S
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guidance beam region 26A. 25B. The tips 20T of the
respective tines 20A, 20B have exterior lead-in surfaces
30A, 30B and interior lead-in surfaces 32A, 32B, respec-
tively: '

The enlarged beam regions 24A, 24B are spaced
apart by a first predetermined transverse span distance
that defines an insulation displacement gap 34. Prefer-
ably, the dimension of the insulation displacement gap
34 is substantially equal to the outer diameter "d" of a
ferrule F (seen, for example, in Figure 2) used in con-
nection with the clip 10 so that, as will be described. at
least one point along each of the enlarged beam regions
24A, 248 of the respective tines 20A, 208 of the clip 10
lies in an interference fit with the shield S of the cable C
with which the clip is to be used (Figure 4D). The re-
spective guidance beam regiorqs 26A, 268 on the tines
20A, 208 are spaced by a second predetermined trans-
verse span distance that defines a cable locating gap
36. The dimension of the cable locating gap 36 is greater
than the dimension of the insulation displacement gap
34. As will be developed, the dimension of the cable lo-
cating gap 36 is larger than the outer diameter D (Figure
2) of a cable C with which the clip 10 is to be usec.

An imaginary line of demarcation 38 is defined on
each tine 20A, 208. In Figure 1 the line of demarcation
is-shown as being located on the enlarged beam region
24A, 248B. The tip 20T of each respective tine 20A, 208
is spaced a predetermined distance 40 from the line of
demarcation 38. As will be discussed the location of the
line of demarcation 38 along the tines is determined by

-the location on the tines at which the mating surfaces of
housing sections H,;, H, defining a housing are joined
together. It should be understood that depending upon
the relative lengths of the beam portions 24, 26 and 28,
and the location of the mating surfaces between the
housing sections with respect to the lengths of these



tirne and the bridge portion (18) being receiva- ble in the first housing
~section (Herr]) while the second ponion of the tine ifs vabie =
" sec- ond housing section (H2) and each tine (20A, 20B}. Q@EEM?@QHE&H rst
and a second protrusion (50A, 52A, SOB, 52B) forned theteon, the firs
protrusion being forned on the first portion of the ting @9 UAN R9g

-8 -

portions, the line of demarcation may alternately be lo-
cated on the region 26A, 268 or on the region 28A, 28B.

A spur 42 extends from the inside surface 18! of the
bridge portion 18 into the insulation displacement gap
34. The dimension 421 of the spur 42, as measured from
the surface 18I, is equal to the thickness of a jacket J
on the cable.

A coined cutting member 44A, 448 is respectively
provided on each tine 20A, 208 in the vicinity of the tran-
sition region 28A, 28B, respectively. The members 44A,
448 each have a respective cutting edge 46A, 46B ther-
eon that confronts each other across the cable locating
gap 36. The cutting edges 46A, 46B are tapered, the
widest gap therebetween being substantially equal to
the cable locating gap 36 while the narrowest gap ther-
ebetween is substantially equal to the insulation dis-
placement gap 34. One end of each cutting edge is ad- -
jacent to the proximal beam region of the tine on which
the cutling edge is disposed while the second end of
each cutting edge is adjacent to the distal beam region
of the tine on which the cutting edge is disposed.

In the preferred instance, a pair of protrusions, or
dimples, 50A, 52A and 508, 52B are respectively pro-
vided on each of the tines 20A, 208. The dimples are
conveniently formed at the time the clip 10 is stamped.
The protrusions 50A, 52A on the tine 20A are located
on each side of the line of demarcation 38 on that tine
20A. Similarly, the protrusions 508, 528 on the tine 208
are located on each side of the line of demarcation 38
on that tine 20B. This disposition of the protrusions on
the tines insures that, when the grounding arrangement
of which the clip 10.forms a part is assembled, one of
the protrusions on each tine contacts one of the housing
‘sections. In Figure 1 the dimples 50A, 52A are located

on the first tine 20A respectively adjacent to the bridge
portion 18 and adjacent to the transition region 28Ather-



second protrusion is formed on the second por- tion of |

. protrusions being sized so that when the bridge portio

-9 -

eon while the dimples 508, 52B are similarly disposed
on the second tine 20B. Although Figure 1 illustrates two
dimples on each tine, it should be understood that any
convenient number of dimples may be provided on each
tine, so long as at least one dimple is located on each
side of the line of demarcation 38.

In Figure 1 all of the dimples 50A, 508, 52A, 528
are provided on the first surface 14 of the clip 10. It

should be understced that some of these protrusions
S50A, 508, 52A, 528 could be alternately located on the

opposite surface 16 of the clip. If additional protrusions
are provided some or all of these additional protrusions
could be located on the opposite surface 16.

As is also seen in Figure 1 each dimple S50A, S0B,
S52A, 52B extends a predetermined distance 56 above
the first surface 14 of the clip 10 on which they are pro-
vided:. The distance 56 that each dimple extends above
the surface 14 is substantially uniform. As will be dis-
cussed herein the sum of the basic thickness dimension
12T of the clip 10 and the predetermined distance 56
that the dimples each extend above the surface 14 on
which they are formed defines an effective overall thick-
ness dimension 58 of the clip 10. The effective overall
thickness dimension 58 of the clip 10 is, at its minimum,
greater than the maximum thickness dimension Ty, T,
(Figure 3) of the receptacle R, R, in the housing section

" Hy, Hp, as the case may be, in which the clip 10 is dis-
posed. If protrusions are provided on the opposite sur-
face, the determination of the effective overall thickness
dimension 58 of the clip 10 would, of course, take the
location of. these additional protrusions into account.
However, in any event, the effective overall thickness
dimension of such a clip 10 would meet the constraint
that its effective overall thickness dimension would be.
at its minimum. greater than the maximum thickness di-
mension of the receptacle in the housing section in
which such a clip is disposed.



tions (Herr],

wherein a spur (42) is provided on the bridge portionf(

Herr]). 2. A groundlng clip accor di Ngei-emtt-gi-Ar-t-hreret
the line of demarcation (38) lies on the proxinal aJmREP@AGiME!ﬂh&HEEME

each tine (20A, 20B). 3. A grounding clip according tp
all of the protrusions (50A, 52A 50B, 526) are locat-}|e t hé St
[ [ [ [ hg t @Ia)c r’gﬁn{"?é q
. . : . : NP

surface (14) of the clip. 4. A grounding clip accordi

) of
drein

r 3

- 10 -

The clip 10 in accordance with the present invention
is especially adapted for use in a grounding arrange-
ment for interconnecting a shield S of a cable C to a
housing H. A muiticonductor shielded cable C such as
that illustrated in Figures 2 and 3 typically includes a
plurality of individual conductors I. The individual con-
ductors 1 may be collectively concentrically surrounded
by a flexible conductive shield S and an outer insulating
jacket J. The jacket J of the cable C has an outer surface
thereon and a predetermined outer diameter D. The in-
dividual conductors | may each comprise one or more
strands of conducting wire(s) disposed within an insu-
lating jacket. The flexible conductive shield S generally
takes the form of a sheath comprised of braided metallic
wire filaments. The shield S, when connected to ground
potential, collectively isolates the conductors | carried
within the cable C.

The cable C is typically terminated in a housing H
formed of two conjoined housing sections H,, H, (Fig-
ures 3 and 4D). Each housing section is formed of a con-
ductive material or lined with a layer of & conductive ma-
terial. The housing sections H,, H, are ratable along
confronting mating surfaces M,, M,. Figure 2 is a sec-
tional view in a plane parallel to the mating plane M, of
one of the housing sections H,, while Figure 3 is a sec-
tional view taken in a plane perpendicular thereto. Boits
B (Figure 2) or any other suitable expedient may be used
to hold together the housing sections H,, H,. Each hous-
ing section H,, H, has a receptacle B, R, in the form
of a circumterential slot that lies adjacent to an access



. conbination of a grounding clip according to any one g

- 16 - project ‘into the insulation displacenent gap (3 Tire

+ REPRAGEMENT: SrgETo ¢
t he housing forned of conjoined first and second housifng sections ( ry{],
Herr]) and a cable (C) leading into the housing and 09 JAN 1998
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openings P,, P, (Figure 4A) respectively defined in each
of the housing sections H,, H,. When the sections H;,
H, are mated the openings P,, P, define an access pas-
sage P (Figure 4D) for the cable C. Each receptacle R,,
R, has a thickness dimension T,, T, (Figure 3) that is
less than the overall thickness dimension 58 of the clip
10 and a width dimension W,, W, (Figure 4A) that is
slightly greater than the width dimension 12W of the clip
10.

~ The termination and grounding of the shield of the
cable C is set forth in United States Patent 4,416.501,
which is hereby incorporated by reference herein. As
noted in that patent the cable C is prepared by removing
the outer insulating jacket J and the shield S from a por-
tion of the cable to leave an exposed end of the cabie
C. Aferrule F, in the shape of a metallic sleeve having
an outwardly projecting collar, is inserted beneath the
shield S of-the cable C. The ferrule F is usually formed
a conductive material and has a predetermined outer
diameter dimension *d". The ferrule F is inserted under
the shield S and is in electrical contact therewith.

The use of a clip 10 in accordance with the present
invention to form a grounding interconnection with the
shieid S of the cable C may be understood from Figures
4A through 4D. These Figures are vertical secticnal
views taken along view line 4-4 in Figure 3. The clip 10
is inserted into the receptacle R, in one of the housing
'sections, for example, the housing section H,. Because
the overall thickness dimension 58 of the clip 10 is great-
er than the thickness dimensions T,, T, of the recepta-
Cles R, Ry when the clip 10 is received in the recepta-
cles it is received with an interference fit, and is thus
maintained in uniform electrical contact with both of the
housing sections H,, H,. The clip 10 is inserted into the
housing section H, with the bridge 18 received in the
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receptacle R, andthe tines 20A, 208 projecting upward-
ly therefrom. The line of demarcation 38 aligns with the
mating surface M, and the tines 20A, 208 extend above
the mating surface M, for the distance 40. With the clip
10 sodisposed, the cable C is laid into the cable locating
gap 36 between the guidance beam regions 26A, 268
(Figure 4A).

The other housing section H, is lowered onto the
housing section H, in a direction 62 that is perpendicular
to the axis of the cable C. As may be appreciated from
Figure 4B the distance 40 of the clip 10 is selected such
that the tips 20T of the tines 20A, 208 extend into the
receptacle R, in the housing section H, before the por-
tion of the housing section H, that defines the passage
P2 can exert a downward force on the cable C. Thus the
tips 20T of the tines are within the housing section Ho
before the cable C is force into the cutting edges 46A,
468 in the respective transitions 28A, 288. The exterior
lead-in portions 30A, 308 on the tines 20A, 208 guide
the tines into the receptacle R, in the housing section
H2.

With reference to Figure 4C, continued closing
movement of the housing section Hj, in the directicn 52
forces the cable C into contact with the cutting edges
46A, 46B, respectively on the cutting members 44A.
448B. This action severs the jacket J of the cable C. Since
the dimension of the insulation displacement gap 34 is
equal to the outer diameter of the ferrule F, as the cable
C is forced into the clip 10, an interference fit is formed
between the tines 20A, 20B and the shield S of the cable
C.

Since the part of the tines 20A, 208 in the vicinity
of the tips 20T are already within the housing secticn H,
when the cable C is forced into the cutting edges 48A.
468 the tines are held captive by the housing section
H2 and the insulation displacement gap is maintained
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tine being sized such that as the housing sections are conj¢i ped the tip of
each tine is wthin the second housing section (H err]) befpre the secona
housi ng section '

at its original dimension and are prevented from being
spread apart past their elastic limit by the cable C. That
is, the tines cannot move in the direction of the arrows
63. The cutting edges 46A, 46B can, therefore, eifec-
tively slice through the insulating jacket J of the cable C
and no compression of the jacket J can occur. It should
be understood that some slight deflection of the tines in
the direction of the arrow 63 may be tolerated, as long
as the tines are not spread past their elastic limit. Sur-
ther, the tines generate a restoring force in the direction
of the arrows 64 which holds the tines against the shield
S of the cable after the cut is made.
Finally, as may be seen in Figure 4D, as the mating
surfaces M,, M, on the housing sections H,, H, are
brought together, the spur 42 on the bridge portion 18
of the clip 10 punctures the jacket J of the cable C. When
the housing sections H,, H, are mated, there is defined
at least three-point contact between the ciip 10 and the
shield S. Specifically, one tine 20A contacts the shieid
‘S atafirst contact point 66A, the other tine 208 contacts
the shield S at a second contact point 668, while the
. spur 42 contacts the shield S at the third contact point
66C. When mated, the passages P,, P, register to de-
fine the opening P through which the cable C extends.

Note also that the tios 20T of the tines 20A, 208 may
contact the housing Ha,.

- It should be appreciated that a clip 10 in accordance
with the present invention overcomes all of the per-
ceived disadvantages of the prior art. Since there is a
protrusion provided on the portion of each tine received
in each housing section, and since the overall thickness
dimension 58 of the clip 10 exceeds the thickness di-
mension T,, T, of the receptacles R, Ry, theclip 10 is
snugly received in the housing, thus providing intimate
electrical contact therewith. Further, since the tines are
permitted to deflect only a slight extent, the cutting edg-
es 46A, 46B on the coined members 44A, 44B effective-
ly sever the jacket J of the cable C.
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Claims

1.

A grounding clip (10) of the insulation displacement
type for receipt in a housing (H) formed of conjcined
first ana second housing sections (H,, Hy). saic clip
having first and second opposed surtaces (14, 16).
a bridge portion (18) and a first and a second tine
(20A, 208) extending outwardly from the bridge por-
tion (18), each tine (20A, 20B) having a proximal
beam region (24A, 24B), a distal beam region (26A,
268) and a transition region (28A, 288) defined be-
tween the proximal and distal beam regions, the
proximal beam regions (24A, 248) of the tines being
spaced apart a first transverse distance (24W) to
define an insulation displacement gap (36) while the
distal beam regions (26A, 26B) of the tines are
spaced apart a second transverse distance (26W),
the second transverse distance (26W) being great-
er than the first transverse distance (24W).
characterised in that a coined cutting edge
(46A, 46B) is defined in the transition region of each
of the tines, the cutting edges (46A, 46B) being con-
frontationally disposed, each cutting edge having a
first end and a second end thereon, the first end of
each cutting edge (46A, 46B) being adjacent to the
proximal beam region (24 A, 24B) of the associated
tine on which the cutting edge is disposed while the
second end of each cutting edge is adjacent to the
distal beam region (26A, 26 B) of the associated
tine,

each tine (20A, 20B) has a line of demarcation
(38) subdividing each tine into a first portion
and a second portion, the first portion. of each
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tine and the bridge portion (18) being receiva-
ble in the first housing section (H;) while the
second ponion of the tine is receivable in a sec-
ond housing section (H,)
and each tine (20A, 20B) has at least a first and
a second protrusion (50A, 52A, 50B, 52B)
formed thereon, the first protrusion being
formed on the first portion of the tine while the
second protrusion is formed on the second por-
. tion of the tine, the protrusions being sized so
that when the bridge portion (18) and the first
portion of each tine are received in a first hous-
ing section (H,) and the second portion of the
tine is received in a second housing section
~ (Hy) the protrusions on the respective first and
second portions are in an interference fit with
the respective first and second housing sec-
tions (H,, Hy).

2. A grounding clip according to claim 1 wherein the
line of demarcation (38) lies on the proximal beam
region (24A, 24B) of each tine (20A, 20B).

3. A grounding clip according to claim 1 or 2 wherein
all of the protrusions (S0A, 52A 508, 52B) are locat-
" ed on the first surface (14) of the clip.

4. Agroundingclip accordingtoclaim 1, 2 or 3 wherein
a spur (42) is provided on the bridge portion (18) to
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project into the insulation displacement gap (36).

5. The combination of a grounding clip according to
any one of claims 1 to 4 with the housing formed of
conjoined first and second housing sections (H,,
H,) and a cable (C) leading into the housing and
grounded with said clip. -

6. The combination according to claim 5 wherein: the
housing sections (H,, Hy) have openings (P,, P,)
therein that cooperate when the housing sections
are conjoined to define a passage (P) through which
the cable (C) enters into the conjoined housing sec¢-
tions,. the cable having a jacket (J) with predeter-
mined outer diameter (D) and an outer surface ther-
eon, the cable having a metallic shield (S) having a
predetermined outer diameter thereon,

each tine has a tip (20T) thereon, the tip being
disposed at the end of the distal beam region
~ of the tine,
the distance from the Ilne of demarcation (38)
_ to the tip (20T) of each tine being sized such
- that as the housing sections are conjoined the
tip of each tine is within the second housing
section (H,) before the second housing secticn
(Hg) section forces the cable (C) onto the cut-
ting edges (46A, 46B) on the transition region
of the tines and
the second transverse distance (26W) is sized
-greater than the outer diameter (D) of the cable,
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so that the distal beam regions (26A. 26B)
serve to center the cable between the tines and
guide the jacket (J) of the cable onto the cutting
edges so that the cutting edges slice the jacket
(J) of the cable as the housing sections (H,, H,)
are joined together.

7. The combination according to claim 6 when ap-
pended to claim 4 wherein the jacket (J) has a pre-
determined thickness dimension and the spur (42)
formed on the bridge (18) extends into the insulation
displacement gap a predetermined distance sub-
stantially equal to the thickness dimension of the
jacket (J) of the cable.

8. The combination of claim 6 or 7, whersin the hous-
ing sections (H,, H,) have slots (R,, R,) adjacent
the openings (P, P,) for receiving the tines of the
clip.

9. The combination according to claim 5, 6, 7 or 8 and
further comprising a metallic ferrule (F) insertabie
under the metallic shield of the cable and coopera-
ble with the clip.
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ABSTRACT

L]

‘Grounding clip of the insulation displacement type"

A grounding clip (10) has a bridge portion (18) with a first and a second
tine (20A, 20B) extending therefrom. The tines are subdivided by a line of
demarcation (38) into first and second portions (24A, 26A, 24B, 26B) respectively
defining the parts of the tine received in respective first and second housing (H1,
H2) sections. Each tine has a brotmsion (50A, 52A, 50B, 52B) on each portion
thereof. The protrusions are sized so that the protrusions snugly contact the

housing section in which they are received in an interference fit.

FIGURE 1.



