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A bracket assembly Is provided which includes a connector housing and a mating bracket housing. The bracket housing mates
with the connector housing In a first mode such that the bracket housing may engage the connector housing In a first lockead
position. The bracket housing may then be pivoted relative to the connector housing such that the bracket housing engages the
connector housing in a second locked position. During such pivoting, the bracket housing bends a conductor that is coupled to the

connector housing such that a first length of conductor extends in a first direction and a second length of conductor extends at an
angle relative to the first length.
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ABSTRACT

A bracket assembly is provided which includes a connector housing and a mating
bracket housing. The bracket housing mates with the connector housing in a first
mode such that the bracket housing may engage the connector housing in a first
locked position. The bracket housing may then be pivoted relative to the
connector housing such that the bracket housing engages the connector housing in
a second locked position. During such pivoting, the bracket housing bends a
conductor that 1s coupled to the connector housing such that a first length of
conductor extends in a first direction and a second length of conductor extends at

an angle relative to the first length.
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BRACKET ASSEMBLY
TECHNICAL FIELD

The present invention relates to a bracket assembly which is useful in quickly
connecting an elongated conductor thereto in such a manner that a first length of
the conductor extends in a first direction and a second length of the conductor
extends 1n a second direction which is at an angle relative to the first direction. A

method for securing an elongated conductor in this manner is also provided.

BACKGROUND ART

The need for a bracket, which allows an elongated conductor to be bent so that the
conductor may be fixed in two directions, 1s well known. For example the
compact nature of a wiring system of an automobile requires bending of elongated
conductors and the use of brackets therewith to hold the bent conductors in place.

An example of such an elongated conductor is one that is used with an antenna
connector for an antenna cable such as that used in the automobile industry for
radios. Such conductors typically have a male connector body generally in the
form of a plug or a female connector body generally in the form of a ferrule that
forms a socket attached to one or both ends thereof. In use, the male connector
body 1s plugged into a mating female connector body to effect a mechanical and
electrical connection between the two. Typically the elongated conductor is in the
form of a coaxial cable at least one end of which is electrically and mechanically
attached to a connector. Cable clamps known in the art for use in forming a right
angle connector typically require the use of a dedicated right angle metal sleeve
that must be assembled inside of the conventional connector shell. Since a typical
application almost always requires straight connectors as well as such right angle
connectors, it 1S necessary to have access to two types of sleeves; that is sleeves
for use with such straight connectors and sleeves for use with such angled

connectors.
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SUMMARYOF THE INVENTION

It is an object of the present invention to provide an improved bracket assembly.

It 1s a further object of the present invention to provide a bracket assembly which

may be used with straight conductors and angled conductors.

Another object of the present invention is to provide a bracket assembly that will
retain an elongated conductor therein and provide resistance to axial movement of

the conductor relative to the bracket assembly.

Yet another object of the present invention is to provide a bracket assembly which

may be easily used in locations where access is not readily available.

Another object of the present invention is to provide an improved bracket

assembly for use with an antenna conductor.

A further object of the present invention is to provide an improved method for
securing an elongated conductor so that a first length extends in one direction and

a second length extends 1n another direction relative to the one direction.

This invention achieves these and other objects by providing a bracket assembly
that includes a connector housing and a mating bracket housing. The connector
housing extends 1n a first direction of a first axis from a connector front to a
connector rear. The connector housing is structured and arranged to hold in place
a first length of elongated conductor extending in the first direction. A first
connector stde includes a first camming surface and an opposite second connector

stde includes a second camming surface. The first connector side also includes a

third camming surface and the second connector side also includes an opposite
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fourth camming surface.

The bracket housing extends in a second direction of a second axis from a bracket
top to a bracket bottom. A first bracket side includes a first mating camming
5 surface and an opposite second bracket side includes a second mating camming
surface. The first bracket side also includes a third mating camming surface and
the second bracket side also includes an opposite fourth mating éamming surface.
The bracket housing mates with the connector housing. In a first mode, the first
camming surface and the second camming surface engage the first mating
10 camming surface and the second mating camming surface, respectively, sliding
being incurred therebetween to first locked positions. In a second mode, the first
mating camming surface and the second mating camming surface are rotated
relative to the first camming surface and the second camming surface,
respectively. The bracket housing thereby bends a second length of elongated
15 conductor, which extends from the connector housing at the rear thereof, until the
second length extends 1n a third direction of a third axis. The third axis extends at
an angle relative to the first axis. In the second mode, the third camming surface
and the fourth camming surface engage the third mating camming surface and the
fourth mating camming surface, respectively, sliding being incurred therebetween.
20
The present invention also provides a method for securing an elongated
conductor so that a first length extends in one direction and a second length
extends 1n another direction relative to the one direction. The method comprises
the steps of mating a bracket housing with a connector housing; locking the
25 bracket housing to the connector housing in a first locked position; coupling an
elongated conductor to the connector housing so that a first length of the
conductor 1s fixed in one direction; rotating the bracket housing relative to the
connector housing, the bracket housing thereby bending a second length of the
elongated conductor so that the second length extends in another direction relative

30 to the one direction; and locking the bracket housing to the connector housing in
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a second locked position so that the second length is fixed in such other direction.

BRIEF DESCRIPTION OF THE DRAWINGS

This invention may be clearly understood by reference to the attached drawings in

which:

FIG. 1 1s an exploded perspective view of one embodiment of a bracket assembly

of the present invention, having a conductor coupled thereto, in a first mode; and

FIG. 2 1s a perspective view of the bracket assembly of Fig. 1 in a second mode.

BEST MODE FOR CARRYING OUT THE INVENTION

For a better understanding of the present invention, together with other and further
objects, advantages and capabilities thereof, reference is made to the following

disclosure and appended claims taken in conjunction with the above-described

drawings.

The embodiment of this invention that is illustrated in the drawings is particularly
suited for achieving the objects of this invention. Figs. 1 and 2 illustrate a plastic
bracket assembly 10 which comprises a connector housing 12 and a mating

bracket housing 14.

Connector housing 12 extends in a first direction 16 of a first axis 18 from the
front 20 of the connector housing to the rear 22 thereof. The connector housing of
the present invention is structured and arranged to hold in place a length of
elongated conductor. For example, the connector housing 12 illustrated in Figs. 1
and 2 includes a bore 24 which extends in direction 16 from the front 20 to the

rear 22 of the connector housing, the bore being structured and arranged to contain
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a first length of an elongated conductor 26 extending therethrough as described
herein. The term conductor as used herein refers to a length of conventional
conductor cable such as, without limitation, a coaxial cable; a conventional male

or female contact; or a combination of a conventional conductor and conventional

contact.

The connector housing of the present invention includes a first side, which
includes a first camming surface, and an opposite second side that includes a
second camming surface. In a preferred embodiment, the first and second
camming surfaces extend from a top of the connector housing towards a bottom
thereot. For example, in the embodiment illustrated in Figs. 1 and 2, the
connector housing 12 includes a first side 28 and an opposite second side 30
which include, respectively, first and second camming surfaces in the form of
ramps 32 which extend outwardly from the top 34 of the connector housing
towards a bottom 36 thereof. The ramps 32 extend from the top 34 to respective
first and second locking recesses 38 that extend into sides 28 and 30 respectively.
In the drawings, only ramp 32 and locking recess 38 of side 28 are illustrated, the
ramp 32 and locking recess 38 of side 30 being identical thereto.

The first and second sides of the connector housing of the present invention also
include a third camming surface and an opposite fourth camming surface,
respectively, which in the preferred embodiment extend from the rear of the
connector housing towards the front thereof. For example, in the embodiment
illustrated 1n Figs. 1 and 2, the first side 28 and the second side 30 include,
respectively, third and fourth camming surfaces in the form of ramps 40 which
extend outwardly from the rear 22 towards the front 20 of the connector housing
12. The ramps 40 extend away from each other from the rear 22 to respective
latch walls 42. In the drawings, only ramp 40 and latch wall 42 of side 28 are
illustrated, the ramp 40 and latch wall 42 of side 30 being identical thereto.
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Bracket housing 14 extends in a second direction 44 of a second axis 46 from the
top 48 of the bracket housing to the bottom 50 thereof. The bracket housing of the
present invention includes a first side that includes a first mating camming surface
and an opposite second side that includes a second mating camming surface. For
example, in the embodiment illustrated in Figs. 1 and 2, the bracket housing 14
includes a first side 52 and an opposite second side 54 which include, respectively,
first and second mating camming surfaces in the form of opposing pins 56 which
extend 1nto the cavity 58 of the bracket housing from respective sides. In other
words, one pin 56 extends into cavity 58 from side 52 towards side 54 and the

other pin 56 extends into cavity 58 from side 54 towards side 52.

The first and second sides of the bracket housing of the present invention also
include third and fourth mating camming surfaces. For example, in the
embodiment of Figs. 1 and 2, the bracket housing 14 includes third and fourth
mating camming surfaces in the form of two opposing ramps 60. Each ramp 60
extends into the cavity 58 of the bracket housing 14 from a respective side 52 and
54. Each ramp extends from the open front 62 of the bracket housing towards the

rear 64 to a respective latch wall 66.

In the operation of the bracket assembly of the present invention, a first length of
an elongated conductor is coupled to a connector housing so that such first length
extends 1n a first direction. The bracket housing is then mated with the connector
housing 1n a first mode wherein the first and second mating camming surfaces of
the bracket housing engage respective first and second camming surfaces of the
connector housing and slide in relation thereto to first locked positions. Of course,
if destred the first length of elongated conductor may be coupled to the connector
housing after the bracket housing is positioned in the first locked position relative
to the connector housing. In the embodiment illustrated in Fig. 1, the conductor
26 1s a cable having a first length 68 which is inserted into bore 24 so that length
68 extends in direction 16 of axis 18. The first length 68 extends entirely through
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bore 24 from front 20 of the connector housing 12 to the rear 22, a second length
of the cable extending outwardly from the connector housing at rear 22 and a third
length of the cable (not shown) extending outwardly from the front 20.
Alternatively, the length 68 may include a length of cable electrically and
5 mechanically attached to a conventional contact. In other words, the length 68

may include a male or female contact and a length of cable electrically and
mechanically connected thereto in the bore 24 of the connector housing, the
combination of the contact and cable length extending from the front 20 to the rear
22, a second length of the cable extending from the bore 24 at the rear 22.

10
After the conductor 26 has been inserted into bore 24, the bracket housing 14 is
mated with the connector housing 12 by moving the bracket housing towards the
connector housing until pins 56 engage respective ramps 32. The pins 56 and
ramps 32 are structured and arranged such that continued movement of the bracket

15 housing 14 towards the connector housing 12 will cause each pin to slide along a
respective ramp such that the pins are cammed away from each other by the
ramps. Such movement continues until each pin 56 snaps into a respective

locking recess 38 so that the pins are in a respective first locked position.

20 In a second mode of operation, the bracket housing is rotated relative to the
connector housing by rotating the first and second mating camming surfaces of the
bracket housing relative to respective first and second camming surfaces of the
connector housing. Such rotation causes the bracket housing to bend the second
length of conductor extending from the rear of the connector housing until the

25 second length of conductor extends at an angle relative to the first length of
conductor. During such rotational movement of the first and second mating
camming surfaces of the bracket housing relative to the first and second camming
surfaces of the connector housing, the third and fourth mating camming surfaces
of the bracket housing engage respective third and fourth camming surfaces of the

30 connector housing and slide in relation thereto to second locked positions. For
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example, 1n the operation of the embodiment of the present invention illustrated in
Figs. 1 and 2, bracket housing 14 is rotated relative to connector housing 12 by
rotating the pins 56 relative to respective locking recesses 38 in direction 70.

Such rotation causes the bracket housing 14 to bend a second length 72 of
conductor 26 which extends from the bore 24 at the rear 22 of the connector
housing 12 until the second length of conductor extends in the direction 74 of axis
76 as 1llustrated in Fig. 2. In the embodiment illustrated in Fig. 2 conductor length
72 extends at a 90° angle relative to conductor length 68 although other angular
relationships may be provided. During such rotational movement of bracket
housing 14 relative to connector housing 12, each ramp 60 will engage a
respective ramp 40. The ramps 40 and 60 are structured and arranged such that
relative movement in direction 70 between the connector housing 12 and the
bracket housing 14 will cause each ramp 60 to slide along a respective ramp 40
such that the ramps 60 are cammed away from each other by the ramps 40. Such
rotational movement continues until each latch wall 66 snaps against a respective
latch wall 42 so that each pair of ramps 40, 60 is in a respective second locked
position. Fig. 2 illustrates the bracket assembly 10 in the second mode wherein
the first length 68 (not shown) of conductor 26 extends in the direction 16 of axis
18 1nto bore 24, the second length 72 of conductor 26 extends in the direction 74
of axis 76, and each pair of ramps 40, 60 is in a locked position. The bracket
assembly 10 may be mounted to a supporting structure such as, for example, a

supporting surface of a motor vehicle, in any conventional manner.

Engagement of the second length of the elongated conductor, and the bending
thereot, by the bracket housing 14 may be facilitated by providing the bracket
housing with an arm into which the second length of conductor extends. For
example, in the embodiment of Figs. 1 and 2, an arm 78 extends in direction 44 of
axis 46 from the bottom 50 of the bracket housing. Arm 78 includes a channel 80
that extends in direction 44. Channel 80 is structured and arranged to contain
length 72 of the conductor 26. In particular, channel 80 is structured and arranged

96-2-222/WORD/APPLN
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such that the channel will engage and contain therein length 72 during the first
mode. In the second mode, channel 80 will contain length 72 therein and will
cause length 72 to bend so that length 72 extends in direction 74 as described
herein. In a preferred embodiment, the bracket housing 14 is attached to the
connector housing 12 in the first locked position as described herein and then the
conductor 26 1s inserted through the channel 80 of the arm 78 and bore 24 before
the bracket housing is rotated in direction 70 to bend the second length 72 and
engage the connector housing in the second locked position. Alternatively, the
conductor 26 may first be inserted into bore 24 and the bracket housing 14 then
attached to the connector housing 12 in the first locked position as described
heremn. Such attachment will cause the second length 72 to be captured by the
channel 80 in the first mode of operation. For example, in the embodiment
illustrated 1n Figs. 1 and 2, the channel 80 comprises a base 82, a first resilient
channel wall 84 and an opposite second resilient channel wall 86. Channel wall
84 extends from the base 82 to a distal edge 88 and channel wall 86 extends from
the base 82 to a distal edge 90. The resilient walls 84 and 86 extend towards each
other and are dimensioned such that the distance between the distal edges 88 and
90 1s less than the diameter of the conductor 26. In those instances where the
conductor 26 1s inserted into the bore 24 before the bracket housing 14 is mated
with the connector housing 12, such feature will allow the length 76 to snap into
the channel 80 as the bracket housing is mated to the connector housing in the first
mode. In addition, such feature provides structure that firmly fixes the second

length of the elongated conductor in place and thereby prevents any axial

movement of the conductor.

In order to facilitate the camming of the pins 56 by the ramps 32, the side walls 52
and 54 comprise opposing resilient legs 92 and 94. The opposing pins 56 extend
into the cavity 58 of the bracket housing 14 from respective legs 92 and 94.

Similarly, in order to facilitate the camming of the ramps 60 by the ramps 40, the

side walls 52 and 54 comprise opposing resilient legs 96 and 98. The opposing

-10 -
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ramps 60 extend into the cavity 58 of the bracket housing 14 from respective legs
96 and 98.

The bracket assembly of the present invention may be easily used in locations
5 where access 1s not readily available. For example, the bracket assembly 10 may
be easily used 1n the crowded environment of an automobile to attach an antenna
coaxial cable at relatively inaccessible locations. To this end, the bracket housing
14 may be attached to the connector housing 12 in the first locked position in the
first mode, and the cable may be inserted through the channel 80 and bore 24.
10 The bracket assembly 10 may then be mounted as desired either before or after the
bracket housing is rotated in the second mode to the second locked position, If
desired, the connector housing may be used without the bracket housing for use in
mounting straight conductors. To this end, the conductor is merely inserted

through the bore 24 and the conductor housing is mounted as desired.

15
The embodiments which have been described herein are but some of several
which utilize this invention and are set forth here by way of illustration but not of
limitation. It 1s apparent that many other embodiments, which will be readily
apparent to those skilled in the art, may be made without departing materially
20 from the spirit and scope of this invention.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS.

5 . A bracket assembly compnsing:

a connector housing extending in a first direction of a first axis from a connector
front to a connector rear, said connector housing being structured and arranged to
hold in place a first length of elongated conductor extending 1n said first direction,
10 a first connector side including a first camming surface and an opposite second
connector side including a second camming surface, said first connector side

including a third camming surface and said second connector side including an

opposite fourth camming surface; and

15 a bracket housing extending in a second direction of a second axis from a bracket
top to a bracket bottom, a first bracket side including a first mating camming
surface and an opposite second bracket side including a second mating camming
surface, said first bracket side including a third mating cammuing surface and said
second bracket side including an opposite fourth mating camming surface, said

20 bracket housing mating with said connector housing 1n (a) a first mode wherein
said first camming surface and said second camming surface engage said first
mating camming surface and said second mating camming surface, respectively,
sliding being incurred therebetween to first locked positions, and (b) a second
mode wherein (1) said first mating camming surtace and said second mating

25 camming surface are rotated relative to said first camming surface and said
second camming surface, respectively, said bracket housing thereby bending a
second length of said elongated conductor extending from said connector housing
at said rear until said second length extends in a third direction of a third axis
relative to said first direction, said third axis extending at an angle relative to said

30 first axis, and (2) said third camming surface and said fourth camming surface
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engage said third mating camming surface and said fourth mating camming
surface, respectively, sliding being incurred therebetween to second locked

positions.

5 2. The bracket assembly of claim 1 wherein said first and second camming
surface extend from a connector top towards a connector bottom, and said third
and fourth camming surfaces extend from said connector rear towards said

connector front.

10 3. The bracket assembly of claim 2 wherein said first mating camming
surface includes a first pin extending into said bracket housing from said first
bracket side towards said second bracket side, and said second mating camming
surface includes a second pin extending into said bracket housing from said
second bracket side towards said first bracket side, and further wherein said first

15 camming surface includes a first ramp which extends outwardly from said
connector top to a first locking recess, and said second camming surface includes
a second ramp which extends outwardly from said connector top to a second
locking recess, said first pin and said second pin engaging said first ramp and said
second ramp, respectively, and sliding in relation thereto to said first locked

20 positions at said first locking recess and said second locking recess, respectively,

in said first mode.

4. The bracket assembly of claim 3 wherein said third mating camming
surface includes a third ramp which extends into said bracket housing from said
25 first bracket side towards said bracket rear to a first latch wall and said fourth
mating camming surface includes a fourth ramp which extends into said bracket
housing from said second bracket side towards said bracket rear to a second latch
wall, and further wherein said third camming surface includes a fifth ramp and
said fourth camming surface includes a sixth ramp, said fifth and sixth ramps

30 extending away from each other, said fifth ramp extending towards said
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connector front to a third latch wall and said sixth ramp extending towards said
connector front to a fourth latch wall, said third ramp and said fourth ramp
engaging said fifth ramp and said sixth ramp, respectively, and sliding in relation
thereto in said second mode, and said first latch wall engaging said third latch wall
and said second latch wall engaging said fourth latch wall in said second locked

positions.

J. The bracket assembly of claim 1 wherein said bracket housing further
includes an arm extending in said second direction from said bracket bottom, said
arm comprising a channel extending in said second direction, said channel being

structured and arranged to contain said second length of said elongated conductor.

6. The bracket assembly of claim 5 wherein said channel comprises a base,
and first and second resilient channel walls extending from said base to respective
first and second distal channel wall edges, said first and second resilient channel
walls extending towards each other, the distance between said first and second

distal channel wall edges being less than a diameter of said elongated conductor.

7. The bracket housing of claim 1 wherein said angle is about 90°.

8. The bracket assembly of claim 1 wherein said housing includes a bore
extending in said first direction from said connector rear to said connector front,
said bore being structured and arranged to contain said first length of elongated

conductor.

0. The bracket assembly of claim 7 wherein said housing includes a bore
extending in said first direction from said connector rear to said connector front,

said bore being structured and arranged to contain said first length of elongated

conductor.
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10. The bracket assembly of claim 3 wherein said first bracket side includes a
first resilient leg and said second bracket side includes an opposite second resilient
leg, said first pin and said second pin extending into said bracket housing from

said first resilient leg and said second resilient leg, respectively.

11. The bracket assembly of claim 4 wherein said first bracket side includes a
third resilient leg and said second bracket side includes an opposite fourth resilient
leg, said third ramp and said fourth ramp extending into said bracket housing from

said third resilient leg and said fourth resilient leg, respectively.

2. A method for securing an elongated conductor so that a first length
extends 1n one direction and a second length extends in another direction relative

to said one direction, comprising the steps of:

mating a bracket housing with a connector housing;

locking said bracket housing to said connector housing in a first locked position;
coupling an elongated conductor to said connector housing so that a first length of

said conductor is fixed in one direction and a second length of said conductor

extends from said connector housing;

rotating said bracket housing relative to said connector housing, said bracket
housing bending a second length of said conductor so that said second length

extends 1 another direction relative to said one direction; and

locking said bracket housing to said connector housing in a second locked

position so that said second length is fixed in said another direction.

13.  The method of claim 12 further comprising the step of clamping said
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second length to said bracket housing before said rotating step.

14.  The method of claim 12 wherein said step of coupling includes inserting

said elongated conductor into a bore that extends through said connector housing

in said one direction.
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