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[57] ABSTRACT

A strain relief clamp for a wire bundle which may be
disposed at an angle to the axis of a mating connector
including a cylindrical collar for connection to the
mating connector, a wire guide having a tubular por-
tion located concentrically within the cylindrical col-
lar and secured to the collar by a snap ring within
aligned circumferential grooves in each, and an arm
portion joined to the tubular portion and extending
outwardly at an angle to the axis of the guide, the wire
guide being rotatable to a position where the arm por-
tion is aligned with the wire bundle prior to or after
the collar has been loosely connected to the mating
connector whereupon the guide may be non-rotatably
locked relative to the mating connector and a bundle
binder attaches the wire bundle to the arm portion.

5§ Claims, 9 Drawing Figures
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1
STRAIN RELIEF CLAMP

RELATED APPLICATION

This application is a continuation-in-part of applica-
tion Ser. No. 859,923, being abandoned concurrently
with the filing of the instant case.

BACKGROUND OF THE INVENTION

This invention relates to clamps for wire bundles and
more particularly to a strain relief clamp for a wire bun-
dle which permits the arm thereof to be rotated in
alignment with the wire bundie prior to or after the
clamp has been connected to a mating connector.

In most applications of wire bundles in vehicles,
notably aircraft, the bundles are subjected to flexing,
pulling and movement in general due to the flexing of
the structure of the aircraft itself, In such applications,
the individual wires of the wire bundle are connected to
other wires on the opposite side of a wall or bulkhead
by means of a connector assembly which is inserted
through an opening in the wall. The connector as-
sembly contains a multiplicity of pin plugs and each
wire of the bundle is connected to an individual wire
pin for insertion into a corresponding pin plug. Because
of the pulling on the wire bundle from the flexing of the
aircraft, and the vibration of the bundle, a strain relief
clamp may be provided. Such a clamp is attached to the
wire bundle and to the connector assembly to maintain
the bundle of wires secure in the presence of vibration
and to reduce the possibility of pulling on the individual
wire pins to which they are soldered or otherwise at-
tached.

The existing strain relieving clamp design has several
disadvantages. One such disadvantage is that the arm of
the clamp rotates as the clamp is being connected to
the connector assembly and once the clamp is tight, the

arm thereof extends outwardly in a direction which

usually does not correspond to the direction that the
wire bundle enters or leaves the connector. The clamp
must then be loosened to bring the arm into alignment
with the wire bundle or the wire bundie must be moved
to an aligned position with the arm. It is therefore a pri-
mary object of this invention to provide a strain relief
clamp for a wire bundle with a wire guide means which
is rotatable relative to the collar after the collar is
secured to a mating connector enabling the wire guide
means to be aligned with the wire bundle for at-
tachment thereof,

It is a further object of this invention to provide a
strain relief clamp for use with a wire bundle which has
a collar for connection to a mating connector and a
wire guide means including a tubular portion and an
arm portion which is independently rotatable prior to
or after the collar is connected, to align the arm portion
with the wire bundle for attachment thereto.
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It is an advantage of the strain relief clamp according .

to this invention that the wire guide means thereof may
be rotated to any position prior to or after the collar is
loosely secured to a mating connector.

It is a further advantage of such a clamp that the bun-
dle of wires need not be moved in order to attach the
bundie to the wire guide means of the clamp.

It is yet a further advantage of one embodiment of
such a clamp that the angle of approach of the wire
bundle to the connector can be rotated without loosen-
ing the collar thereof from the mating connector.
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It is yet a further advantage of such embodiment of
the clamp that locking means can be selectively
released enabling the angle of the approach of the bun-
dle to be changed without releasing the collar connec-
tion to the mating connector.

It is another advantage of such a strain relief clamp
that it is provided with a releasable locking means to
lock the collar and the wire guide means together
enabling the wire guide to help maintain the bundie of

wires in the desired position.

SUMMARY OF THE INVENTION

A strain relief clamp according to the present inven-
tion including a generally cylindrical collar for con-
necting to a mating connector and a wire guide means
rotatably secured to the collar and to which is secured a
wire bundle which may approach the connector at an
angle to the axis thereof. The strain relief clamp also in-
cludes releasable locking means to non-rotatably lock
the wire guide means relative to the mating connector.
In the preferred embodiment, the wire guide means in-
cludes a tubular portion concentrically rotatably
mounted within the collar and an arm portion attached
to the tubular portion and extending outwardly
therefrom. The collar may have threads for screwing
onto a mating connector and prior to or after the collar
is loosely threaded on the mating connector, the arm
portion is rotated into an aligned position with the wire
bundle and the wire bundle is secured to the arm por-
tion by a binder strap. The wire guide means is then
locked with respect to the mating connector by suitable
means such as the engaging edges of the connector and
tubular portion which may frictionally prevent rotation
(or the edges may be sawtoothed and interlocking), or
splines may be provided on the connector and tubular
portion, or a set screw may be mounted in the collar for
engaging the tubular portion so as to non-rotatably lock
the guide means relative to the mating connector.

These and various other objects and advantages of
the strain relief clamp according to this invention will
become apparent to those skilled in the art from con-
sideration of the following detailed description and
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevation view of a wall to which a
conventional wall connector assembly with an exem-
plary embodiment of a strain relief clamp according to
this invention is mounted;

FIG. 2 is an enlarged side elevation view of the strain
relief clamp of FIG. 1 with a section thereof partially
cut away to show the internal conmstruction of the
clamp,

FIG. 3 is an end view of the strain relief clamp of
FIG. 1;

FIG. 4 is a bottom view of the strain relief clamp of
FIG.1;

FIG. 5§ is a side elevation view of the strain relief
clamp of FIG. 1 with a modified guide cylinder portion;

FIG. 6 is a side elevation view of a modified strain re-
lief clamp with a section thereof partially cut away;

FIG. 7 is a view of the clamp shown in FIG. 6 taken
along the line VII—VII;

FIG. 8 is a side elevation view of a second modified
strain relief clamp with a section thereof partially cut
away; and
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" FIG. 9 is a partial view of the clamp shown in FIG. 8
taken along the line IX—IX,

DETAILED DESCRIPTION OF A PREFERRED ,
EMBODIMENT OF THE INVENTION

Referring now to the drawings and -particularly FIG.
1, the exemplary embodiment of a strain relief clamp in
accordance with the present invention is illustrated in
connection with a conventional wall mounted conduc-
tor assembly indicated generally at 10. Assembly 10 is
secured in a manner well known in the art through an
opening in a wall 11 such as would be found in vehicles,
for example, an aircraft. The wall mounted connector
assembly 10 provides a coupling or connection for each
individual wire of a wire bundle 12, oriented with
respect to the connector assembly 10 at a position
other than along the axis thereof. As shown in FIG. 1,
the wire bundle 12 approaches the connector assembly
10 from a direction generally at a right angle to the axis
thereof.

The wall connector assembly 10 includes an exem-
plary embodiment of a strain relief clamp 15 according
to this invention. The strain relief clamp 15 generally
includes a ring or cylindrical collar, indicated generally
at 20, wire guide means, indicated generally at 30,
means securing the collar 20 and the wire guide means
36 together for relative rotation therebetween, in-
dicated generally at 35, and means for attaching, posi-
tioning or holding the wire bundle 12 to the wire guide
means 30, indicated generally at 49. The clamp 15 also
includes releasable locking means, indicated generally
at 45, to lock the collar 20 and the wire guide means 30
against relative rotation therebetween, and thus lock
means 39 relative to the connector.

The ring or cylindrical collar 20 of the exemplary
embodiment of the strain relief clamp 15 as best seen in
FIG. 2 is generally tubular in shape and may be either
male or female depending upon the particular connec-
tor assembly 10 with which it is to be used. In the exem-
plary embodiment, a female collar is shown, having
connecting means, indicated generally at 21, at the left
end thereof for connecting to a mating connector, not
shown. The particular connecting means 21 shown is
an internal thread 22 for mating to an external thread
(not shown). It will be appreciated that other connect-
ing means such as J-slots or the like may be employed
with collar 20 for effecting the connection.

Externally, the collar 20 has a neck 23 inserted into
the mating connector and torque means 24 for applying
rotative torque to the collar 20, such means in the ex-
emplary embodiment comprising a knurled surface 25.

The wire guide means 30 in the exemplary embodi-
ment of the strain relief clamp 18 includes a tubular
portion 31 with an external diameter less than the inter-
nal diameter of the collar 20 and an internal diameter
greater than the diameter of the wire bundie 12. The
tubular portion has an arm portion 32 associated
therewith which is joined at its upper end to the tubular
portion 31 as an integral part thereof. The arm portion
32 extends outwardly from the tubular portion 31 radi-
ally; or may extend at an angle to the axis thereof which
corresponds to the angle that the wire bundle 12 ap-
proaches the wall connector assembly 18 which in the
exemplary embodiment is at a right angle thereto.

As best seen in FIG. 4, the arm portion 32 is of a
curved cross section so as to more readily receive the
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wire bundle 12. As best seen in FIG. 3, the arm portion
32 is slightly tapered from the tubular portion 31
towards the outward end and terminating in an arcuate
member 33 for engaging and holding the wire bundle
12. -

As best seen in FIGS. 3 and 4, the wire guide means
30 is inserted into the collar 26 with the tubular portion
31 positioned concentrically therein. The collar 20 and
the wire guide means 30 are secured together by secur-
ing means indicated generally at 35 which prevents
relative axial movement while permitting relative rota-
tion of the collar 20 and the wire guide means 30. In the
exemplary embodiment, the securing means 35 in-
cludes an internal circumferential groove 36 in the col-
lar 20 adjacent the right hand end thereof, and a cor-
responding external circumferential groove 37 cen-
trally located in the tubular portion 31. The groove 36
opens inwardly toward the axis of the collar, and the
groove 37 opens outwardly so that when the grooves 36
and 37 are aligned, an opening is formed for a ring 38
such as a snap ring. The ring 38 seats in both grooves to
maintain the grooves in axial alignment while per-
mitting rotation of the wire guide means 39 relative to
the collar 20.

Once the strain relief clamp 15 has been assembled,
the wire bundle 12 is inserted through the tubular por-
tion 31 of the wire guide means 39 and the pins (not
shown) containing the ends of the individual wires are
inserted into a corresponding pin plug in the wall con-
nector assembly 10. The strain relief clamp 15'is next
secured to the wall connector assembly 10 by the collar
20 being partly screwed onto the connector assembly
10. After the collar 20 is on, the wire guide means 30 is
rotated until the arm portion 32 is aligned with the wire
bundle 12 so that the wire bundle 12 rests against the
arm portion 32 and the arcuate member 33, The wire
guide means 30 rotates relative to the collar 20 by slid-
ing with and/or along the ring 38.

Once the arm portion 32 and the wire bundle 12 are
aligned, means 490 for holding or positioning the arm
portion 32 to the wire bundle 12 is secured. In the ex-
emplary embodiment the means 40 includes a conven-
tional non-conducting wire bundle binder 41 which en-
circles both the wire bundle 12 and the outer end of the
arm portion 32 to seat in a notch 42 adjacent the outer
end of the arm portion 32. The notch 42 prevents the
binder 41 from being pulled off the outer end of the
arm portion 32,

Once the wire bundle 12 and the arm portion 32 are
secured together, the wire guide means 30 is locked to
the collar 20 by releasable locking means 45. The
locking means may comprise the end faces of the tubu-
lar portion 31 and the end face of the connector (not
shown) which axially abuts the tubular portion 31.
Where collar 20 threadably engages the mating con-
nector, collar 20 when tightened will force the ends
into tight contact so that they will be frictionally inter-
locked. Where severe vibration is encountered how-
ever, other locking means are preferred such as that
shown in the first exemplary embodiment which in-
cludes a tapped hole 46 through the collar 20 to the in-
terior thereof, and a set screw 47 screwed into the
tapped hole 46. The inner end of the set screw 47 en-
gages the tubular portion 31 of the wire guide means 3¢
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to lock the wire guide means 30 to the collar 20 so that
the weight of the wire bundle 12 or the vibration of the
environment will not rotate the wire guide means 30
out of its proper position. The tubular portion 31 may
be provided with axially extending striations 48 on its
exterior surfaces for contact with the end of the set
screw to aid in locking, as illustrated in FIG. §. Also,
locking of the wire guide means 30 and the collar 20
relative to one another enables the wire bundle 12 via
the arm portion 32 to hinder any tendency of the collar
20 to unscrew because of vibration, etc. It will be un-
derstood that other locking means, for example, end
serrations of the wire guide means and on the mating
connector to which collar 20 is secured, as shown in
FIGS. 6 and 7, may be provided. In the latter example
the wire guide means is not locked relative to the collar
but is locked directly to the connector assembly, since
the teeth 51 on the tubular portion 31 mesh with the
teeth 52 on the mating connector body 53. Another al-
ternative locking means is shown in FIGS. 8 and 9
wherein the tubular portion 31 is provided with axial
slots §5 and the mating connector body 53 carries mat-
ing splines 56. The strain relief clamp 15 securely holds
the wire bundle 12 so as to transfer any pull on the bun-
dle 12 to the connector assembly rather than having
such pull applied to the individual wires at the pins.

Thus the strain relief clamp 15 according to this in-
vention for a wire bundle 12 permits the wire guide
means 30 to rotate relative to the secured collar 20 to
any position to be aligned with the wire bundle 12 for
securing the wire bundle 12 to the strain relief clamp
15.

The foregoing description of the exemplary embodi-
ment of the strain relief clamp of this invention is in-
tended to be exemplary only and it should be un-
derstood that other modifications or alterations of the
construction and method of assembly of the clamp may
be made and are within the scope of the present inven-
tion which is defined and limited only by the following
claims.

I claim:

1. A strain relief clamp for a wire bundle, the clamp
adapted to be attached to an electrical connector, com-
prising:

a generally cylindrical collar including means for at-

taching said collar to the connector;

wire guide means including a tubular portion posi-

tioned concentrically within the collar for receiv-
ing the wire bundle and having an arm extending
away from said tubular portion from one edge
thereof, said arm tapering toward the outer end
and terminating in a transverse member, said arm
having a notch adjacent the outer end thereof;
means securing the collar and the tubular portion of
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the wire guide means together, said securing
means preventing relative axial movement while
permitting relative rotation between said collar
and said wire guide means;

releasable locking means to non-rotatably lock said
tubular portion of said wire guide means relative to
the connector; and

a wire bundle binder encircling the wire bundle and
said arm and seated in said notch.

2. The clamp of claim 1 wherein said releasable

locking means comprises a screw threadably mounted
in said collar for selective engagement with said tubular

portion of said wire guide means, whereby when said
collar is non-rotatably attached to said connector, said
screw may be made to engage said tubular portion of
said wire guide means so that said arm is non-rotatably
locked to said connector.

3. The clamp of claim 2 wherein said tubular portion
of said wire guide means includes axially directed stria-
tions on the outer surface thereof to be engaged by the
end of said screw to aid in locking said wire guide
means relative to said collar.

4. The strain relief clamp of claim 7 adapted to be at-
tached to a connector having a threaded cylindrical
body with a serrated end wall, said means for connect-
ing said collar to said connector comprising threads,
said tubular portion having a diameter approximately
equal to the diameter of the connector body and said
releasable locking means comprising a serrated end
wall for engagement with said connector body serrated
and wall, whereby said collar may be (initially
threadably attached to the electrical connector so that
said arm is free to be rotated to a desired position and
said collar subsequently tightened on the electrical
connector to effect mating engagement of said serra-
tions on said connector body and said tubular portion
of said wire guide means to non-rotatably lock the arm
relative to the connector.

5. The strain relief clamp of claim 1 adapted to be at-
tached to a connector having a threaded cylindrical
body, said means for connecting said collar to said con-
nector comprising threads, said tubular portion having
a diameter approximately equal to the diameter of the
connector body, and said releasable locking means
comprising axial splines on the exterior surface of said
connector cylindrical body and axial slots on said tubu-
lar portion of said wire guide means, whereby said col-
lar may be initially threadably attached to the electrical
connector so that said arm is free to be rotated to a
desired position and said coliar subsequently tightened
on the electrical connector to effect mating engage-
ment of said splines on said connector body with said
slot on said tubular portion of said wire guide means to
non-rotatably lock the arm relative to the connector.

* % % * *
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