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[57] ABSTRACT

A grounding backshell assembly is provided for achiev-
ing a grounded electrical connection to a conductive
braid of a cable, and for simultaneously achieving effec-
tive strain relief and environmental sealing. The back-
shell assembly comprises a generally cylindrical back-
shell having a toroidally configured coil spring
mounted therein. A plunger with a leading concave
cam surface is slidably inserted in the backshell for
camming engagement with the grounding spring. A
toroidally configured strain relief coil spring 1s disposed
around the cable at the rear end of the plunger. A com-
pression nut having a concave camming surface therein
is threadably engageable with the backshell such that
the concave cam surface thereof is operative to radially
compress the strain relief spring and to urge the plunger
into camming interengagement with the grounding
spring. An elastomeric seal 1s resiliently engaged with
the rear end of the compression nut and is further resil-
iently engaged with the cable. A tightening of the com-
pression nut onto the backshell deforms the elastomeric
seal into tight environmental sealing engagement with
the cable and further contributes to environmental seal-

ing.

34 Claims, 3 Drawing Sheets
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ENVIRONMENTALLY SEALED GROUNDING
BACKSHELL WITH STRAIN RELIEF

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

The transmission of high frequency electrically trans-
mitted signals often requires a shielded cable to prevent
signal interference or noise resulting from ambient
EMI/RFI. The shielding typically may be provided by
an electrically conductive braid that surrounds an array
of individual insulated conductors within the cable. The
braid will extend the entire length of the cable except
for the ends where the cable will be appropriately
dressed to enable the conductors therein to be electri-
cally connected to the terminals of a connector.

The above described shielded cables and associated
connectors frequently are used in military applications
and other applications requiring high frequency electri-
cal signal transmission. In many such applications the
connector/cable interface should be environmentally
sealed and should provide a superior strain relief con-
nection to ensure that the quality of the electrical con-
nection is not affected by any physical abuse to which
the connector and cable might be subjected. Further-
more, the electrical and mechanical termination of the
cable in the connector should ensure that the EMI/RFI
shield continues through the connector despite the re-
quired termination or dressing of the cable end. The
cable/connector interface should also account for the
inevitable fact that the termination and connection
work often will be performed by field personnel work-
ing in substantially uncontrolled environments with
possible limited access to tools.

The connectors for the above described shielded
cable, as used in the above described environments,
typically have been provided with backshell and front-
shell combinations that are mechanically connectable to
one another. The backshell is further mechanically
mounted to the cable, while the frontshell is mechani-
cally mounted to a connector housing. Both the back-
shell and frontshell have been formed from metallic
material, and the backshell has further included appro-
priate electrically conductive means for engaging the
cable braid to ensure that the EMI/RFI shield contin-
ves through the backshell, the front-shell and the re-
mainder of the connector assembly. Although many
prior art backshell assemblies have provided adequate
EMI/RFI shielding for the above described braided
cables, they have either not provided adequate strain
relief and environmental sealing, or have relied upon
complex multi-component structures for achieving
strain relief and environmental sealing.

One grounding backshell is shown in U.S. Pat. No.
3,739,076 which issued to Schwartz on June 12, 1973.
The connector shown in U.S. Pat. No. 3,739,076 com-
prises a rearwardly projecting neck portion having an
array of externally disposed threads thereon. An end
member or backshell is provided with an array of inter-
nal threads for threaded engagement over the rear-
wardly projecting neck of the connector. A coil spring
formed into a generally toroidal configuration 1s dis-
posed intermediate the rearwardly projecting neck of
the connector and the backshell. The toroidal spring ts
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further disposed to be aligned with the exposed conduc-
tive braid of the dressed cable. The threaded engage-
ment of the rearwardly projecting neck of the connec-
tor with the backshell radially compresses the toroidal
spring into electrical contact with the braid. The toroi-
dal spring thus electrically grounds the braid to the
backshell and connector housing to achieve a continu-
ous EMI/RFI shielding across the connector. The con-
nector shown in U.S. Pat. No. 3,739,076 is further pro-
vided with an O-ring disposed intermediate the toroidal
spring and the backshell. The O-ring is intended to
achieve environmental sealing of the connector. How-
ever, the O-ring is disposed at a location within the
connector that would permit the accumulation of mois-
ture or the like inside a portion of the connector assem-
bly. It generally is desirable to keep moisture and other -
such environmental contaminants entirely out of the
connector structure if possible. In many instances, a
single O-ring disposed within a connector is not consid-
ered sufficient environmental sealing. Furthermore, the
O-ring is not intended to and cannot achieve strain
relief, and the connector shown in U.S. Pat. No.
3,739,076 does not provide any alternate means for
achieving the necessary strain relief. -

Other prior art connectors have included variations
of the structures shown in U.S. Pat. No. 3,739,076. For
example, one such prior art connector includes a metal-
lic ground ring secured intermediate the backshell and a
threaded adapter. The ground ring is dimensioned to
electrically ground the braid of the cable. These other
prior art backshell connector assemblies have rehed
upon internally disposed O-rings, grommets, washers or
the like to achieve some degree of environmental seal-
ing. Strain relief has been provided by separate cable
clamps which are connectable to the prior art backshell.
For example, an adapter which is engageable with the
prior art backshell may include a rearwardly directed
array of external threads. A strain rehef clamp may
include a corresponding array of internally disposed
threads which are engageable with the threads of the
adapter. The strain relief clamp further comprises a
rearwardly disposed cable clamp which comprises a
pair of bolts extending generally transverse to the cable
and on opposite sides thereof. The strain relief clamp 1s
first threaded onto the adapter and then the transversely
extending bolts are tightened to urge clamping members
into a tight strain relief clamping engagement with the
cable. Prior art backshell connector assemblies of this
general type are undesirable because of the complex
plural components required. Furthermore, the assembly
is time-consuming and complex-and requires field per-
sonnel to utilize several different tools.

In view of the above, it is an object of the subject
invention to provide a grounding backshell with im-
proved strain relief.

Another object of the subject invention is to provide
a grounding backshell which achieves exceptional envi-
ronmental sealing.

Still another object of the subject invention 1s to pro-
vide a grounding backshell that can be easily assembled
by field personnel.

An additional object of the subject invention is to .
provide a grounding backshell with means for simuita-
neously providing environmental sealing and strain
relief.

A further object of the subject invention is to provide
an environmentally sealed strain relief backshell which
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simultaneously provides grounding to a shielded cable
in one single connecting operation.

SUMMARY OF THE INVENTION

The subject invention is directed to an environmen-
tally sealed grounding backshell assembly that achieves
superior strain relief automatically as part of the mount-
ing of the assembly to the cable. The backshell assembly
includes forwardly disposed means for connecting the
backshell to the frontshell of the connector assembly.
For example, the forward end of the backshell may
comprise an array of threads which are engageable with
a corresponding array of threads on the frontshell.

The backshell assembly comprises a generally cylin-
drical metallic backshell having a central through aper-
ture for receiving the cable. The assembly further com-
prises a grounding coil spring disposed in a generally
toroidal configuration such that the axis of the coiled
spring defines a circle. The toroidally configured spring
is dimensioned to be disposed in the central through
aperture of the backshell. The backshell may be config-
ured to permit the toroidal grounding spring to be in-
serted therein from the rearward end of the backshell.
However, the backshell assembly further comprises
restriction means to prevent complete passage of the
toroidal grounding spring the entire distance there-
through. The coiled configuration of the grounding
spring enables the toroidal structure to be compressed
radially inwardly. The dimensions of the toroidal
grounding spring are such that the cable can be readily
passed therethrough prior to compression of the spring.
However, compression of the grounding spring, as ex-
plained herein, will be sufficient to achieve a grasping
electrical ground to the braid or other shield of the
cable.

The restriction means within the backshell against
which the toroidal grounding spring is urged may com-
prise a reversible washer of generally stepped cylindri-
cal configuration. The reversal of this washer can
change the axial position along the backshell at which
the grounding spring begins its compression. Thus, the
amount of compression can be varied by the orientation
of the reversible washer, as explained further below.

The backshell assembly further comprises means for
radially compressing the grounding spring, such as a
plunger having a central through aperture dimensioned
to receive the cable. The outer surface of the plunger 1s
dimensioned for telescoping engagement within the
rearward portion of the backshell. The forward end of

the plunger may define a cam surface of generally con- 50

cave frustoconical configuration. More particularly, the
orientation of the cam surface is such that radially out-
ward portions thereof are at axially forward positions
relative to the radially inward portions. As a result of
this construction, the axial telescoping movement of the
plunger within the backshell will urge the toroidal
grounding spring radially inwardly into electrical
grounding contact with the braid of the cable.

The backshell assembly further comprises a second

coil spring formed into a toroidal configuration as de- 60

scribed above. This second toroidal spring defines a
cable gripping strain relief spring having dimensions
approximately equal to or slightly greater than the di-
mensions of the grounding spring. The strain relief

spring is disposed adjacent the rearward end of the 65

plunger.
A compression means is provided for radially com-

pressing the strain relief spring and urging the strain

10

13

20

23

30

33

45

33

4

relief spring forward. The compression means may be a
nut threadably engageable with the rearward end of the
backshell. The compression nut may comprise a central
through aperture with a concave forwardly facing cam
surface which is engageable with the strain relief spring.
The strain relief spring may be disposed between the
cam surface of the compression nut and the rearwardly
facing surface of the plunger. Thus, the forward move-
ment of the strain relief spring will generate an equiva-
lent forward movement of the plunger and a resulting
compression of the grounding spring. The length of the
plunger and the location of the compression nut cam
surface preferably are such that the strain relief spring
will be urged into a portion of the dressed cable on
which the outer insulation is disposed. In particular,
each coil of the strain relief spring will deform the cable
insulating jacket to ensure a strain relief connection that
cannot be achieved by O-rings and the hke. The inward
compression of the toroidal strain relief spring will
securely grippingly engage the cable at a location
thereon spaced from the electrical grounding connec-
tion of the grounding spring to the braid. Thus, the
strain relief spring is structually and functionally dis-
tinct from the prior art which provides a single spring
for electrical grounding.

The compression means of the backshell assembly
may further comprise means for retaining an elasto-
meric seal. For example, the outer circumference of the
compression nut may be defined by a generally annular
groove or ridge.

An elastomeric seal is provided for secure environ-
mentally sealed connection to the backshell assembly.
For example, the elastomeric seal may comprise in in-
wardly directed flange extending thereabout and di-
mensioned to engage the groove or ridge of the com-
pression means. The rearward end of the elastomenc
seal extends rearwardly beyond the compression nut
and radially inwardly toward the cable. A through
aperture at the rearward end of the seal is dimensioned
to resiliently grip the cable for secure environmental
sealing. Preferably, the rearwardmost portion of the
seal is of generally frustoconical convex configuration.
As a result of this configuration, the forward movement
of the compression means relative to the backshell will
pull the forward portions of the elastomeric seal 1n an
axially forward direction. Therefore, the frustoconical
convex rearward portion of the seal will gradually
move into a more acute frustoconical configuration
with a correspondingly tighter resilient gripping en-
gagement around the cable. This interengagement of
the elastomeric seal with the cable ensures both an effi-
cient environmental sealing and further contributes to
the strain relief of the backshell assembly. It will be
appreciated that both the strain relief and the environ-
mental sealing are achieved as part of the interengage-
ment of the compression means and backshell for the
purpose of achieving the grounding electrical connec-
tion with the braid of the cable. In particular, the simple
rotational interengagement of the compression nut with
the backshell simultaneously achieves the grounding
electrical connection, the required strain relief and an
efficient environmental seal. No additional tools or
structures are needed to achieve these important objec-
tives.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded perspective view of the back-
shell assembly of the subject invention.
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FIG. 2 is a perspective view of the assembled back-
shell assembly.

FIG. 3 is a cross-sectional view of the backshell as-
sembly shown in FIG. 2 prior to secure interengage-
ment with the cable.

FIG. 4 is a cross-sectional view taken along line 4—4
in FIG. 3.

FIG. § is a cross-sectional view similar to FIG. 3 but
showing the backshell assembly fully engaged with the
cable.

FIG. 6 is a cross-sectional view taken along line 6—6
in FIG. §.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The backshell assembly of the subject invention 1s
identified generally by the numeral 10 in FIGS. 1-6. As
shown most clearly in FIG. 1, the backshell assembly 10
comprises a generally cylindrical, electrically conduc-
tive metallic backshell 12 having an externally threaded
forward end 14 and an externally threaded rearward
end 16. A generally cylindrical through aperture 18
extends entirely through the backshell 12 from the for-
ward end 14 thereof to the rearward end 16. The spe-
cific construction and configuration of the central
through aperture 18 is described in greater detail below.

The assembly further comprises a metallic reversible
washer 20 having a small diameter end 22 and a large
diameter end 24 which is defined by a generally annular
outwardly extending flange 26. A cable receiving aper-
ture 28 extends entirely through the washer 20. The
flange 26 is dimensioned to be slidably inserted into the
through aperture 18 of the backshell 12 from the rear-
ward end 16 thereof. More particularly, the flange 26 1s
diametrically dimensioned to be securely retained
against a shoulder in the backshell 12, while the small
diameter end 22 of the reversible washer 20 is dimen-
sioned to pass beyond the shoulder in the backshell 12.
Thus, as explained below, the axial position of the
washer 20 relative to the rearward end 16 of the back-
shell 12 can be changed by reversing the washer 20.

The backshell assembly 10 further comprises a
grounding spring 30 which is a coiled spring formed
into a generally toroidal shape. The toroidal configura-
tion of the coiled grounding spring 30 enables the
grounding spring 30 to be compressed radially in-
wardly. The dimensions of the coiled toroidal ground-
ing spring 30 are such that the cable can be readily
inserted therethrough in the uncompressed condition of
the grounding spring 30. However, the inward com-
pression of the grounding spring 30 is sufficient to en-
able the grounding spring 30 to graspingly engage the
EMI/RFI shield of the cable. The dimensions of the
toroidal grounding spring 30 also are such that the
grounding spring 30 will achieve axial engagement with
the reversible washer 20 in either of the reversed orien-
tations of the washer 20, and in both the unbiased and
compressed conditions of the grounding spring 30. As
will be shown below, the grounding spring 30 is dis-
posed at a longitudinal location in the backshell assem-
bly 10 to achieve an electrically grounding connection
with the electrically conductive braid of a shielded
cable.

The assembly 10 further comprises a plunger 32
which also preferably is formed from a metallic matenal
and is of generally cylindrical configuration. More par-
ticularly, the plunger 32 includes a cylindrical outer
surface 34 which is dimensioned to be shdingly tele-
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scopingly received within the central through aperture
18 of the backshell 12. The plunger 32 further comprises
a generally cylindrical intenor surface 36 extending
entirely therethrough. The cylindrical interior through
aperture 36 is dimensioned to slidingly receive the cable
therethrough, as illustrated and described below. The
plunger 32 includes opposed rearward and forward
ends 38 and 40. The forward end 40 of the plunger 32
defines a camming surface as explained below for com-
pressing the toroidal grounding spring 30 radially in-
wardly and into grounding contact with the braided
shield of the cable secured in the backshell assembly 10.

The backshell assembly 10 further comprises a coiled
strain relief spring 42 which is formed into a generally
toroidal configuration and which preferably, but not
necessarily, is formed from metal. The toroidal strain-
relief spring 42 in its unbiased condition is dimensioned
to receive the insulated cable axially therethrough.
However, the strain relief spring 42 is radially com-
pressible to achieve a secure strain relief connection to
the jacketed cable. The strain relief spring 42 is further
dimensioned to be placed in abutting end-to-end rela--
tionship with the rear end 38 of the plunger 32 in both
the unbiased and compressed conditions of the strain
relief spring 42.

A generally cylindrical compression nut 44 which
may be formed from metallic or plastic material 1s fur-
ther provided as part of the backshell assembly 10. The
compression nut 44 includes opposed forward and rear-
ward ends 46 and 48. The forward end 46 1s provided
with an internal array of threads interengageable with
the externally threaded rearward end 16 of the back-
shell 12. The interior of the compression nut 44 1s fur-
ther provided with a forwardly facing cam surface for
engaging and compressing the strain relief spring 42.
The axial movement of the compression nut 44 to
achieve this radially inward compression of the strain
relief spring 42 is achieved by the simple threaded inter-
connection of the compression nut 44 with the backshell
12. The rearward end 48 of the compression nut 44 1s
provided with an inwardly directed annular groove 52
disposed around the exterior thereof. The annular
groove 52 is dimensioned to lockingly engage a seal as
explained further below.

The backshell assembly 10 further comprises an elas-
tomeric seal 54 having opposed forward and rearward
ends 56 and 58 and having a central through aperture 60
extending entirely therethrough. The through aperture
60 adjacent the rearward end 58 of seal 54 1s dimen-
sioned to resiliently engage the jacketed cable to which
the backshell assembly 10 is mounted. As will be ex-
plained in greater detail, the rearward end 58 of the seal
54 is of generally convex frustoconical configuration.
The forward end 56 of the seal 54 includes an inwardly
directed generally annular ridge (not shown in FIG. 1)
which is dimensioned to engage the annular groove 32
of the compression nut 44,

The backshell assembly 10 is illustrated in its assem-
bled condition in FIGS. 2-6. In particular, FIGS. 3 and
4 show the backshell assembly 10 in its assembled but
not fully tightened position relative to a cable 62. More
particularly, the cable 62 is provided with an insulating
jacket 64 extending thereabout. A braided electrically
conductive EMI/RFI shield 66 is disposed intermediate
the outer insulating jacket 64 and a plurality of separate
insulated conductors 68 are disposed therein as shown
in FIGS. 4 and 6. The cable 62 is prepared or dressed by
removing both the outer insulating jacket 64 and the
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conductive braid 62 from an extreme end thereof to
permit the conductors 68 therein to be securely con-
nected to terminals in a connector (not shown). The
dressing of the cable 62 further provides a portion of the
braided EMI/RFI shield 66 to be exposed to complete
the grounding throughout the metallic backshell 12 and
the connector (not shown) as explained further below.

The backshell assembly 10 is assembled by first dis-
posing the reversible washer 20 in the backshell 12 such
that the flange 26 of the reversible washer 20 ts firmly
seated against the annular ledge 70 within the backshell
12. It will be noted that the annular ledge 70 defines a
minor diameter portion 72 having an internal diameter
substantially equal to or slightly greater than the exter-
nal diameter of the small end 22 of the reversible washer
20. However, the internal diameter defined by portion
72 of ledge 70 is less than the diameter defined by the
annular flange 26 at the opposed end 24 of the reversible
washer 20. The ledge 70 further defines a major diame-
ter portion 74 having an internal diameter substantially
equal to or slightly greater than the diameter defined by
the annular flange 26 at end 24 of the reversible washer
20. As shown in FIG. 3, the reversible washer 20 is
positioned in the backshell 12 such that the flange 26
thereof is firmly seated in the large diameter portion 74
of ledge 70, and such that the small end 22 of washer 20
is directed toward the rear 16 of the backshell 12. It will
be appreciated, however, that the washer 20 can be
reversed such that the small end 22 thereof is slidably
inserted through the minor diameter portion 72 of the
ledge 70. This reversal of the washer 20 will change its
axial position relative to the rearward end 16 of the
backshell 12, and will thereby change the amount of
camming achieved by the plunger 32. Thus, the re-
versed orientations of the washer 20 enable the assem-
bly 10 to be used with cables of different diameters.

The backshell assembly 10 is further assembled by
inserting the generally toroidally configured grounding
coil spring 30 into the central aperture 18 of backshell
12 from the rearward end 16 thereof. More particularly,
the grounding spring 30 is advanced axially into contact
with the rearwardly disposed portion of the reversible
washer 20. The particular axial location of the ground-
ing spring 30 will depend upon the reversible orienta-
tion of the washer 20.

The plunger 32 is next slidably inserted into the back-
shell 12 such that the forward end 40 thereof i1s urged
toward the grounding spring 30. As shown most clearly
in FIG. 3, the forward end 40 of the plunger 32 is char-
acterized by a concave frustoconical cam surface 76
which is oriented such that the outer cylindrical surface
34 of the plunger 32 leads the inner cylindrical surface
36 thereof at the forward end 40. As will be explained
further below, the axial movement of the plunger 32
causes the cam surface 76 thereof to urge the grounding
spring 30 in a generally radially inward direction.

The backshell assembly 10 next includes the generally
toroidal strain relief coil spring 42 disposed in abutting
generally coaxial contact with the rear end 38 of the
plunger 32. The compression nut 44 i1s then disposed
over the strain relief spring 42 and over the rear end 16
of the backshell 12. More particularly, the compression
nut 44 includes an internally disposed array of threads
78 adjacent the forward end 46 thereof which are en-
gageable with the externally threaded rearward end 16
of the backshell 12. The compression nut 44 further
comprises a concave generally frustoconical cam sur-
face 80 disposed on an interior portion intermediate the
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opposed front and rear ends 46 and 48. The cam surface
80 is disposed to engage the toroidal strain rehef spring
42 upon the threaded engagement of the compression
nut 44 with the threaded rearward end 16 of the back-
shell 12. The inward compression of the strain relief
spring 42 progresses with additional threaded interen-
gagement of the compression nut 44 with the backshell
12.

As shown in FIG. 3, the elastomeric seal 54 of the
backshell assembly 10 includes an inwardly directed
flange 82 at the forward end 56 thereof. The flange 82 is
disposed and dimensioned to resiliently engage the in-
wardly directed groove 52 of the compression nut 44.

As illustrated more clearly in FIG. 3, the cable 62 is
directed axially through the above described compo-
nents of the backshell assembly 10. The cable 62 1s
dressed or prepared such that the conductive braid 66
thereof 1s exposed at a location to be substantially in line
with the grounding spring 30. The extreme end of the
cable 62 is prepared to expose the conductors 68 thereof
and to enable electrical connection to terminals 1n a
connector assembly (not shown). In this untightened
condition, as shown in FIGS. 3 and 4, 1t will be noted
that the cable 62 can readily move in an axial direction
relative to the backshell assembly 10, and 1n particular
with respect to the strain relhief spring 42 and the
grounding spring 30.

The grounding, strain relief and environmental seal-
ing for the backshell assembly 10 is simply accom-
plished by merely threadably completing the intercon-
nection of the compression nut 44 to the backshell 12 as
shown in FIGS. § and 6. More particularly, complete
threaded interengagement of the compression nut 44
with the backshell 12 causes the concave frustoconical
cam surface 80 of the compression nut 44 to move in an
axial direction into contact with the strain relief spring
42. The forces generated by this camming action urge
the strain relief spring in both an axial direction and a
radially inward direction. The axial movement of the
strain relief spring 42 generates axial forces on the
plunger 32, which in turn causes the concave frustocon-
ical cam surface 76 thereof to contact the grounding
spring 30. The grounding spring 30 is firmly seated
against the reversible washer 20 and cannot move 1n an
axial direction. Therefore, the grounding spring 30 re-
acts to the camming forces exerted by the plunger 32 by
compressing radially inwardly and into a graspingly
secure electrically grounding contact with the conduc-
tive braid 66 of the cable 62. As the grounding spring 30
tightens against the braid 66, continued longitudinal
movement of the plunger 32 is reduced. Therefore, the
further threaded interengagement of the compression
nut 44 with the backshell 12 causes the cam surface 80
of compression nut 44 to urge the strain relief spring 42
primarily in a radially inward direction and into a tight
strain relief circumferential engagement with the jack-
eted portion of the cable 62.

As noted above, the elastomeric seal 54 i1s dimen-
sioned such that the rearward aperture 60 thereof resil-
iently engages the jacket 64 of the cable 62. The
threaded interengagement of the compression nut 44 to
the backshell 12 effectively moves the compression nut
44 in an axial direction relative to the backshell 12. This
longitudinal movement of the compression nut 44 de-
flects the frustoconical end 58 of the elastomeric seal 54
Into a more acute alignment relative to the cable 62.
This deflection tightens the elastomeric seal 54 around
the cable 62 thereby enhancing the environmental seal-
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ing effect and further contributing to strain relief. As a
result, the simple threaded interengagement of the com-
pression nut 44 onto the backshell 12 achieves a high
quality grounding of the braided cable 62 by virtue of
the radially inward compression of the grounding
spring 30. Furthermore, the simultaneous radially in-
ward compression of the strain relief spring 42 against
the jacketed portion of the cable 62 provides effective
strain relief for the cable 62. This same threaded interen-
gagement causes a deformation of the elastomeric seal
54 which enhances the environmental sealing effect and
further contributes to strain relief.

While the invention has been described with respect
to certain preferred embodiments, it is apparent that
various changes can be made without departing from
the scope of the invention as defined by the appended
claims.

What is claimed is: |

1. An environmentally sealed grounding backshell
assembly for strain relief mounting to a jacketed cable
having an electrically conductive EMI shield, said as-
sembly comprising:

a metallic backshell having opposed forward and
rearward ends and a cable receiving aperture ex-
tending therethrough; |

a toroidally configured, radially compressible, metal-
lic coil grounding spring disposed in said backshell
for surrounding the cable disposed therein;

restriction means in said backshell forwardly of said
grounding spring for limiting axial movement of
the grounding spring relative to said backshell;

plunger means disposed in the backshell for selective
longitudinal movement relative thereto, said
plunger means comprising opposed forward and
rearward ends, the forward end of said plunger
means defining a cam for urging the grounding
spring against the restriction means and for radially
compressing said grounding.spring;

a toroidally configured, radially compressible strain
relief spring for surrounding the cable and disposed
adjacent the rear end of said plunger means;

compression means engageable with the backshell for
selective longitudinal movement relative thereto,
said compression means comprising a forwardly
facing concave cam surface for engaging and radi-
ally compressing the strain relief spring; and
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compression means and for environmentally seal-
ing the cable mounted in said assembly, whereby
the axial advancement of said compression means
relative to said backshell radially compresses the
grounding spring into grounding contact with the
shield of the cable and radially compresses the
strain relief spring into strain relief engagement
with the jacketed cable.

2. A backshell assembly as in claim 1 wherein said
environmental seal is formed from an elastomeric mate-
rial.

3. A backshell assembly as in claim 2 wherein said
environmental seal comprises opposed forward and
rearward ends, said forward end of said environmental
seal being resiliently engageable with said compression
means, the rearward end of said environmental seal
being of generally frustoconical convex outward con-
figuration, whereby the axial movement of said com-
pression means relative to said backshell deforms said
elastomeric environmental seal into tight environmen-
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tally sealing engagement with the jacketed cable and
contributes to the strain relief of said assembly.

4 A backshell assembly as in claim 3 wherein the
compression means comprises an inwardly directed
generally annular groove extending thereabout, and
wherein the forward end of said elastomeric environ-
mental seal includes an inwardly directed generally
annular flange for resiliently engaging the groove of
said compression means.

8. A backshell assembly as in claim 1 wherein said
rearward end of said backshell comprises an array of
threads, and wherein the forward end of said compres-
sion means comprises an array of threads mateable with
the threads on the rearward end of said backshell, the
threaded engagement between said backshell and said
compression means defining the means for longitudi-
nally advancing the compression nut relative to the
backshell.

6. A backshell assembly as in claim 5 wherein the
restriction means comprises a generally annular in-
wardly directed ledge integral with said backshell.

7. A backshell assembly as in claim 6 wherein the
restriction means further comprises a reversible washer
engageable with said ledge of said backshell and dis-
posed intermediate said ledge and said grounding
spring.

8. A backshell assembly as in claim 7 wherein said
reversible washer is formed from a metallic matenal and
has opposed forward and rearward ends, the forward
end of said washer defining a major diameter portion,
and the rearward end of said washer defining a minor
diameter portion, said minor diameter portion being
dimensioned to pass through the ledge of said backshell,
while the major diameter portion thereof i1s dimen-
sioned to engage said ledge, whereby the relative axial
position of said washer relative to the rear end of said
backshell can be varied by reversing the washer relative
to the ledge.

9. A backshell assembly as in claim 1 wherein the
camming surface of said plunger means is generally
frustoconical in configuration.

10. A backshell assembly as in claim 1 wherein the
camming surface of said compression means is generally
frustoconical in configuration.

11. A backshell assembly as in claim 1 wherein the
forward end of said backshell comprises an array of
threads.

12. An environmentally sealed backshell asembly for
strain relief mounting to a jacketed cable having an
electrically conductive braid therein, said backshell
assembly comprising:

a metallic backshell having opposed forward and
rearward ends and a longitudinally aligned cable
receiving aperture extending entirely there-
through, said rearward end of said backshell com-
prising an array of threads;

a toroidally configured, radially compressible, metal-
lic coiled grounding spring disposed in said back-
shell:

a plunger slidably disposed in the rearward portion of
said backshell, said plunger having opposed for-
ward and rearward ends and a cable receiving
aperture extending therebetween, the forward end
of said plunger defining a concave frustoconical
camming surface for engaging and radially com-
pressing the grounding spring;
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a toroidally configured, radially compressible coiled
strain relief spring disposed adjacent the rearward
end of said plunger;

a compression nut having opposed forward and rear-
ward ends and a cable receiving aperture extending
therebetween, the forward end of said compression
nut being provided with an array of threads en-
gaged with the threads on the rearward end of said
backshell, the cable receiving aperture of said com-
pression nut defining a forwardly facing concave
camming surface engaged with the strain relief
spring; and

an elastomeric seal having opposed forward and rear-
ward ends and a cable receiving aperture, the for-
ward end of said elastomeric seal resiliently engag-
ing said compression nut, the rearward end of said
elastomeric seal being of generally frustoconical
convex configuration and being dimensioned to
resiliently grip the cable, whereby the threaded
interconnection of said compression nut to said
backshell urges the grounding spring into ground-
ing electrical connection with the braid of the cable
and simultaneously urges the strain relief spring
into gripping engagement with the cable while
tightening the resilient engagement between the
elastomeric seal and the cable for enhanced envi-
ronmental sealing protection and additional strain
relief.

13. A backshell assembly as in claim 12 comprising
restriction means for limiting the movement of the
grounding spring in the backshell.

14. A backshell assembly as in claim 13 wherein the
restriction means comprises a stop integral with the

backshell.

15. A backshell assembly as in claim 14 wherein the
restriction means further comprises a reversible washer
having opposed first and second ends, said first end of
said washer being dimensioned to pass through the stop,
the second end of said washer being dimensioned to
engage the stop, whereby the position of the washer
relative to at least one end of the backshell 1s deter-
mined by the reversible orientation of the washer.

16. An environmentally sealed grounding backshell
assembly for strain relief mounting to a cable, said as-
sembly comprising:

a metallic backshell having opposed forward and
rearward ends and a cable receiving aperture ex-
tending therebetween;

a metallic coiled grounding spring formed into a
compressible toroidal configuration and disposed
in the metallic backshell;

a first concave cam means disposed adjacent said
grounding spring for radially compressing the
grounding spring;

plunger means for effecting relative movement be-
tween the grounding spring and the first concave
cam means; |

a coiled strain relief spring formed into a compress-
ible toroidal configuration and disposed adjacent
said plunger means and spaced from said ground-
ing Spring;

a second concave cam means disposed adjacent said
strain relief spring for radially compressing the
strain relief spring;

compression means engaged with the metallic back-
shell for generating relative movement between
the second cam means and the strain relief spring,
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and for generating corresponding movement of the
plunger means; and

elastomeric environmental sealing means resiliently
engaging the cable and mounted to at least one
other portion of said assembly.

17. An assembly as in claim 16 wherein at least one of
said first and second cam means is integral with the
plunger means. |

18. An assembly as in claim 16 wherein said second
cam means is integral with the compression means.

19. An assembly as in claim 16 further comprising
means for adjustably limiting the movement of the
grounding spring in the backshell.

20. An assembly as in claim 16 wherein said metallic
backshell and said compression means each comprises
an array of threads, said threads comprising the means
for generating relative movement between the second
cam means and the strain relief spring.

21. A terminal backshell assembly for strain relief
mounting to a cable having a conductive shield, compris-
ing.

a backshell member;

compression means engageable with the backshell mem-
ber for longitudinal movement relative thereto;

means defining an axial passage through the engaged
backshell member and compression means for receiv-
ing said cable;

an annular plunger member disposed between the back-
shell member and the compression means,

a first resilient ring disposed between the compression
means and the plunger member for engaging the
cable;

a second resilient, electrically conductive ring disposed
between the plunger member and the backshell mem-
ber for engaging the conductive shield of the cable;
and

variable means mounted on one of said backshell mem-
ber and compression means for engaging the respec-
tively adjacent ring on a side thereof opposite the
plunger means, the variable means being positionally
variable axially to vary the distance said adjacent ring
can restliently move radially and thereby accommo-
date cables of varying diameters.

22. The assembly of claim 21 wherein one of said resil-

ient rings comprises an annular spring.

23. The assembly of claim 21 wherein both of said resil-
fent rings comprise annular springs.

24. The assembly of claim 21 wherein said variable
means is ring-shaped and includes surface means for en-
gaging said respectively adjacent ring at different axial
locations in response to positionally varying the variable
means.

25. The assembly of claim 24 wherein said backshel!
member has ledge means for mounting the ring-shaped
variable means, the variable means being shaped to have
different axial dimensions in a direction facing said respec-
tively adjacent ring depending on the position in which the
variable means is mounted on said ledge means.

26. The assembly of claim 25 wherein said ring-shaped
variable means has a radially outwardly directed flange for
engaging the ledge means of the backshell member, the
variable means having a greater axial dimension on one
side of the flange than the other whereby the variable
means can be positionally reversed to change the axial
location at which the variable means engages said respec-
tively adjacent ring.

27. The assembly of claim 21 wherein said backshell

“member and said variable means have complementarily
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engageable mounting means, and the variable means has a
greater axial dimension on one side of the mounting means
than the other whereby the variable means can be position-
ally reversed to change the axial location at which the
variable means engages said respectively adjacent ring.

28. A backshell assembly for strain relief mounting to a
cable, comprising:

first and second members assembled for relative longitu-

dinal movement and defining an axial passage
through the assembly for receiving said cable;

a resilient ring between said members about the axial

passage;

means for engaging one side of the ring to compress the

ring and grip the cable in response to longitudinal
connecting movement of said members toward each
other; and |

variable means mounted on one of said members for

engaging an opposite side of the ring, the variable
means being positionally adjustable axially on said
one member to vary the distance the ring can resil-
iently move radially and thereby accommodate cables
of varying diameters.

29 The assembly of claim 28 wherein said ring com-
prises an annular spring.

30. The assembly of claim 28 wherein said variable
means is washer-shaped and includes surface means for
engaging the ring at different axial locations in response to
positionally varying the variable means.

31. The assembly of claim 30 wherein said one member
has ledge means for mounting the washer-shaped variable
means, the variable means being shaped to have different
axial dimensions in a direction facing the ring depending
on the position in which the variable means is mounted on
said ledge means.

32 The assembly of claim 31 wherein said washer-
shaped variable means has a radially outwardly directed
flange for engaging the ledge means of said one member,
the variable means having a greater axial dimension on one
side of the flange than the other whereby the variable
means can be positionally reversed to change the axial
location at which the variable means engages the ring.

10

15

20

235

30

35

40

45

50

53

6>

14

33. The assembly of claim 28 wherein said one member
and said variable means have complementarily engageable
mounting means, and the variable means has a greater
axial dimension on one side of the mounting means than
the other whereby the variable means can be positionally
reversed to change the axial location at which the variable
means engages the ring. |

34, A backshell assembly for strain relief mounting to a

cable, said assembly comprising.

a metallic backshell having opposed forward and rear-
ward ends and a cable receiving aperture extending
therebetween;

a metallic coiled grounding spring formed into a com-
pressible toroidal configuration and disposed in the
metallic backshell;

a first concave cam means disposed adjacent said
grounding spring for radially compressing the ground-
ing spring,

plunger means for effecting relative movement between
the grounding spring and the first concave cam
means,

a coiled strain relief spring formed into a compressible
toroidal configuration and disposed adjacent said
plunger means and spaced from said grounding
spring,

a second concave cam means disposed adjacent said
strain relief spring for radially compressing the strain
relief spring;

compression means engaged with the metallic backshell
for generating relative movement between the second
cam means and the strain relief spring, and for gener-
ating corresponding movement of the plunger means;
and

variable means mounted on one of said backshell and

compression means for engaging the respectively adja-
cent spring on a side thereof opposite the plunger
means, the variable means being positionally variable
axially to vary the distance said adjacent spring can
resiliently move radially and thereby accommodate

cables of varying diameters.
¥ W * * *
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