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(57) ABSTRACT

An angled mounting plate 1s provided for mounting a con-
nector at a bulkhead 1n an angled manner, such as for a coaxial
or triaxial connector system. The angled mounting plate
mounts to a yoke mounted around the connector. The yoke
includes identical mounting halves held in place by fasteners.
The yoke 1s held to the mounting plate by further fasteners.
Vertical mounting plates can also be provided for mounting to
the connectors. The bulkhead can be provided with mounting
structure for mounting directly to the yokes.

21 Claims, 12 Drawing Sheets
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BULKHEAD CONNECTOR SYSTEM
INCLUDING ANGLED ADAPTER

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.

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation application of applica-
tion Ser. No. 09/789,301 filed Feb. 20, 2001, now U.S. Pat.
No. 6,811,432, which 1s a continuation application of appli-

cation Ser. No. 09/615,984 filed Jul. 14, 2000 now U.S. Pat.
No. 6,231,380, which 1s a continuation application of appli-
cation Ser. No. 09/283,834 filed Mar. 31, 1999 now U.S. Pat.

No. 6,146,192, which application(s) are incorporated herein
by reference.

FIELD OF THE INVENTION

The present invention relates to telecommunications trans-
mission line connector systems for connecting cables
between equipment, such as at a bulkhead.

BACKGROUND OF THE INVENTION

Various connection systems are known for connecting
cables and equipment. In the case of triaxial transmission
cables, a central bulkhead may be provided defining a plural-
ity of connection locations for connecting video cameras to
related equipment. The bulkhead typically holds the connec-
tor of a first cable for connection to the connector of the
second cable running to the remote camera or other equip-
ment.

Concerns 1n this area include ease of assembly and use of
the bulkhead and connection locations, and avoidance of
unnecessary stresses applied to the cables or the connectors.
There 1s a need for continued development of connection
systems which address these and other concerns.

SUMMARY OF THE INVENTION

One aspect of the present invention relates to a connector
mounting arrangement including an angled mounting plate
having a generally planar back face including opposed
mounting tlanges for mounting to a bulkhead, and an angled
front face positioned at an angle to the back face, and facing
partially vertically downwardly when mounted to the bulk-
head. The angled front face defines an opening for receipt of
a first connector. The connector system further includes a
yoke mountable to the angled mounting plate for holding the
first connector within the opening. The first connector 1s
connectable to a second connector at the bulkhead.

The present invention also relates to a connector mounting,
arrangement including a panel, and a plurality of yokes
mounted to the panel, with each yoke holding a connector to
the panel. The mounting arrangement further may include an
adapter plate mounted to the panel, wherein the yoke 1is
mounted to the adapter plate. The adapter plate may include
an angled front face extending at least partially vertically
downwardly.

The present mvention further relates to a yoke including
identical halves which surround a connector having a non-
cylindrical outer mating surface portion for mounting the
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connector to a mounting plate or a bulkhead. Each half of the
yoke includes front and rear faces, and opposed side faces.

One side face defines a central opening between the front and
rear faces, wherein the central opening has a mating surface
portion for engaging the non-cylindrical outer mating surface
portion of the connector. Each half generally includes two
fastener openings or other mounting structure, such as a snap,
for connecting the halves around the connector. Each half
further includes at least one fastener opening extending
between the front and rear faces for mounting each half to the
mounting plate or bulkhead.

The present invention also relates to an angled mounting
plate or bracket including a rear planar face having top and
bottom flanges, with each flange defining openings for receipt
of fasteners for mounting the plate to a bulkhead. The plate
further 1includes a top angled face and a bottom angled face
both extending away from the rear face toward each other.
The bottom angled face includes an opening for a connector,
and openings for receipt of fasteners for mounting a yoke to
the plate, wherein the yoke holds the connector. The plate
further preferably includes a designation strip on the top
angled face.

The present invention also relates to a triaxial connector
including a female connector body having a generally cylin-
drically shaped tip, with the tip being provided with a plural-
ity of equally spaced recesses 1n the outer surface for mating
with a yoke for mounting to a mounting plate or bulkhead.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a first embodiment of a
bulkhead including angle mounted male and female connec-
tors, and vertically mounted male and female connectors.

FIG. 2 1s a perspective view of the bulkhead of FIG. 1 with
some of the connectors and mounting plates removed from
the panel.

FIG. 3 1s a perspective view of an angle mounted female
connector.

FIG. 4 15 an exploded view of the angle mounted female
connector of FIG. 3.

FIG. § 1s a perspective view of an angle mounted male
connector.

FIG. 6 1s an exploded view of the angle mounted male
connector of FIG. 5.

FIG. 7 1s a front view of the angle mounted male connector
of FIG. S.

FIG. 8 1s a side view of the angle mounted male connector
of FI1G. 5, and a female connector positioned for connection to
the male connector.

FIG. 9 1s a perspective view of a vertically mounted female
connector with portions shown in cross-section.

FIG. 10 1s an exploded view of the vertically mounted
temale connector of FIG. 9.

FIG. 11 1s a perspective view of a vertically mounted male
connector.

FIG. 12 1s an exploded view of the vertically mounted male
connector of FIG. 11.

FIG. 13 1s a front view of the vertically mounted male
connector of FIG. 11.

FIG. 14 1s a side view of the vertically mounted male
connector of FIG. 11.

FIG. 15 1s a rear perspective view of the angled mounting
plate shown in FIGS. 1-8.

FIG. 16 1s a perspective view of one-half of the yoke, as
shown 1n FIGS. 4 and 10.

FIG. 17 1s a cross-sectional front view of the yoke half
shown 1n FIG. 16 through a center of the yolk half.
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FIG. 18 1s a perspective view of one-half of the yoke, as
shown 1n FIGS. 6 and 12.

FIG. 19 1s a cross-sectional front view of the yoke half
shown 1n FIG. 18 through a center of the yolk half.

FI1G. 20 1s a perspective view of a second embodiment of a
bulkhead showing vertically mounted connectors, where the
yokes mount directly to the panel.

FI1G. 21 1s an exploded view of the bulkhead shown 1n FIG.

20.
FIG. 22 1s a cross-sectional side view of one embodiment

of the female connector mounted to a cable.
FIG. 23 1s a cross-sectional side view of one embodiment

of the male connector mounted to a cable.
FIG. 24 shows an alternative mounting arrangement

between yoke halves.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to FIG. 1, a first embodiment of a bulkhead
20 defining a plurality of connection locations 22a-227 is
shown. Each connection location 22a-227 permits connection
of a telecommunications cable to a front side of bulkhead 20.
Each connection location 22a-221 1s connected to a connector
26, 28, each extending rearwardly to a cable 23 and then to
various pieces of telecommunications equipment. Bulkhead
20 1s shown with only four different types of connection
locations, best shown by the first four locations 22a-22d.
These different types of connection locations can be provided
in bulkhead 20 in different combinations, as desired, or as all
of the same type.

At bulkhead 20, rear connectors 26, 28 are preferably
mounted to bulkhead 20 1n a semi-permanent manner so as to
permit maintenance, upgrades, or repair of the system. Con-
nection location 22a includes a female connector 26 mounted
to an angled mounting plate 36. Connection location 22b
includes a male connector 28 mounted to an angled mounting
plate 36. Connection location 22¢ includes a female connec-
tor 26 mounted to a vertical mounting plate 38. Connection
location 22d includes a male connector 28 mounted to a
vertical mounting plate 38. A connector like female connector
26 1s connectable to each male connector 28 to permit con-
nection of a cable to the rearwardly extending cables 23. A
connector like male connector 28 1s connectable to each
female connector 26 to permit connection of a cable to the
rearwardly extending cables 23.

Referring now to FIGS. 4 and 22 and FIGS. 6 and 23,
female connector 26, and male connector 28, respectively, are
shown 1n greater detail. Female connector 26 includes a body
40 including a cylindrical tip or end 42 defining a non-cylin-
drical mating portion for mating with a mounting yoke. In the
illustrated embodiment, connector 26 includes a plurality of
spaced apart flats 44 defimng the mating portion. In the
embodiment shown, four equally spaced flats 44 are pro-
vided. Flats 44 are formed by small recesses or notches in
cylindrical end 42. Flats 44 permit mounting with a yoke
which holds connector 26 to bulkhead 20 and prevents rota-
tion. Contained within body 40 1s a center conductor 25 and at
least one coaxial conductor 27 around the center conductor.
Preferably, female connector 26 and cable 23 are triaxial, with
a second coaxial conductor 29.

Referring now to FIGS. 6 and 23, male conductor 28
includes a body 50 defining a non-cylindrical mating portion
for mating with a mounting yoke. In the 1llustrated embodi-
ment, connector 28 includes flats 52 around an outer periph-
ery of the connector, spaced from an end of connector 28.
Flats 52 permit mounting with a yoke which holds connector
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28 to bulkhead 20 and prevents rotation. As noted, male
connectors 28 project from bulkhead 20 to enable connection
to a female connector on a front side of bulkhead 20. Flats 52
in the illustrated embodiment are differently shaped from
flats 44 of connector 26 to provide a one-way {it for the yokes
58, 58'. Flats 44 mate with yoke 38; flats 52 mate with yoke
58'. Body 350 also includes a longitudinal sliding sleeve 54
which 1s operable in retracting latching clips 56 to disconnect
male connector 28 from a female connector, like female con-
nector 26. Like female connector 26 and cable 23, male
connector 28 and 1ts corresponding cable 23 also include a
center conductor surrounded by at least one coaxial conduc-
tor. Preferably male connector 28 and cable 23 are triaxial.

Female and male connectors 26, 28 are mounted to the
respective mounting plates 36, 38 by a yoke or clamp 58, 58"
as will be described 1n greater detail below. Connectors 26, 28
may be constructed i1n accordance with the embodiments
shown 1n FIGS. 22 and 23, as further described 1n U.S. Ser.
No. 09/007,853, the disclosure of which 1s imncorporated by
reference. The connectors 26, 28 can also have other configu-
rations for triaxial systems. The connectors shown in Ser. No.
09/007,855 include field repairable center conductor tips.
While this 1s a preferred feature, the connectors can be more
conventional connectors with the front conductor portions of
the connector crimped to the conductors of the cable. The
connectors and cables may be coaxial (1 coaxial conductor
around the center conductor). The connectors and cables may
also be fiber based or hybrid.

For bulkhead 20, a main panel 60 1s provided with end
flanges 62 including fastener opemings 64 for mounting to a
rack or frame. Main panel 60 includes a top edge 66 and a
bottom edge 72. Top edge 66 and bottom edge 72 include
fastener openings 68, 74, respectively, for receipt of fasteners
59 of mounting plates 36, 38. An alternative bulkhead may
include a different main panel 60, or a different order or
composition for the various female and male connectors 26,
28, and the various angled and vertical mounting plates 36,
38, as desired.

Referring now to FIGS. 3-8 and 15, angled mounting plate
36 1s shown 1n greater detail. A rear face 90 defines a rear-
wardly facing vertical plane. Top and bottom flanges 92, 94
cach define a plurality of openings 96 for receipt of fasteners
59 for mounting angled mounting plate 36 to main panel 60,
or other panels 1n a bulkhead. Angled mounting plate 36
includes an angled top face 100, and an angled bottom face
102 which converge at apex 103. Bottom face 102 includes a
main opemng 104 for receipt of a connector. Bottom face 102
turther 1includes a plurality of openings 106 for receipt of
tasteners 108 of yoke 58. Yoke 38' 1s also mountable 1n a
similar manner to angled mounting plate 36. Angled mount-
ing plate 36 turther includes two opposed vertical side faces
110. Top face 100 preferably includes a designation strip 112
for 1dentitying the connection location.

Referring now to FIGS. 9-14, vertical mounting plate 38
includes opposite facing front and rear faces 120, 122. First
openings 124 are provided for receipt of fasteners 59 for
mounting vertical mounting plate 38 to main panel 60 or other
panel of a bulkhead. A central opening 126 1s provide for the
connector. Second opemings 128 are provided for receipt of
fasteners 108 for yoke 58. Yoke 58' 1s also mountable 1n a
similar manner to vertical mounting plate 38. Vertical mount-
ing plate 38 further includes a designation strip 130 for 1den-
tifying the connection location.

Referring to F1GS. 4,6,10,12, and 16-19, yokes 38, 58' are
shown. Yokes 58, 58' are generally configured 1n a similar
manner, but differ in the structure which mates to the respec-
tive mating structure of each connector ({or example, tlats 44,
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and flats 52 of each connector 26, 28). Yoke 58 for mating
with female connector 26 will be described now and includes
two voke halves 140, preferably constructed in an 1dentical
manner, and positioned 1n a flipped and 1nverted orientation
around each connector 26. Yoke halves 140 are held together
around connector 26 by a mounting arrangement. Corre-

sponding parts for yoke 58' are designated with an apostro-
phe. Each half 140 includes first and second main faces 142,
144. Openings 146 extend between the first and second faces
142, 144 for receipt of fasteners 108 to mount each half 140 to
one of mounting plates 36, 38. Each half preferably includes
two openings 146.

Each half 140 further includes opposite facing ends 148,
150. Each half 140 further includes an outwardly facing side
152 and an mnwardly facing side 154. Outwardly facing side
152 1ncludes an opening 153 for receipt of a fastener 160 to
mount the respective halves together. Inwardly facing side
154 includes a connector engagement surface 156 having an
arcuate portion 158 on opposite sides of each half 140. The
arcuate portions 158 define a central opening for yoke 58 for
receiving the connector. Adjacent a central portion of each
half 140 1s provided one or more tlats 162 for engagement
with flats 44 of each connector 26. As shown 1n the drawings,
wider (in the longitudinal axis direction) tlats 162" are pro-
vided for half 140' of yoke 58'. As shown, neither yoke 1s
mountable to the other connector, since the flats 162, 162' do
not mate securely around the other connector.

One preferred fastener 160 of yokes 38, 58' includes a
captivated screw including a threaded tip 164, and a cylindri-
cal shaft 165. Threaded tip 164 1s threaded past reduced
diameter portion 166 of opening 153a for retention 1n opening
153a, prior to threaded engagement with opening 153b with
the other half of yoke 58. Each half 140 preferably includes
one opening 153a for engaging the head 168, and one opening
153b for engaging threaded tip 164 of the second fastener
160. As shown, the axes for openings 153 intersect the axes
for openings 146, permitting a compact construction, in the
preferred embodiment.

Fasteners 160 are one example mounting arrangement
between halves 140. FIG. 24 shows a different mounting,
arrangement, including a snap system. Snap system includes
a flexible tab 180 which extends from one half 140", and a
recess on the other half 140" for receiving the tab 180 to hold
the halves 140" around connector 26.

As best shown by referring to FIG. 8, cable 23 1s allowed to
bend as 1t exits rearwardly from male connector 28 positioned
at an angle by angled mounting plate 36. On a front side of
male connector 28, a female connector 26 would be posi-
tioned in mating engagement therewith. Cable 23 extending,
from the female connector 26 1n FIG. 8 does not bend as
sharply as the cable exits from the female connector body 40,
as 1t would 11 it was extending horizontally. A similar situation
exists for the male connectors 28 mounted to the female
connectors 26 defining the connection locations 1n bulkhead
20.

While the 1llustrated preferred angle for angled mounting,
plate 36 1s 45 degrees for the connector positioning, other
angles are anticipated where the connector 1s positioned at
angles greater than 45 degrees from the horizontal, or angles
less than 45 degrees from the horizontal.

Referring now to FIGS. 20 and 21, yokes 58, 58' are shown
mounted directly to a panel 170 to define an alternative bulk-
head 168.

The above specification and examples provide a complete
description of the manufacture and use of the invention. Since
many embodiments of the invention can be made without
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departing from the spirit and scope of the invention, the
invention resides in the claims heremnafter appended.

What 1s claimed 1s:

1. A telecommunications connector mounting arrangement
comprising;

a) a plurality of mounting plates, each mounting plate
defining an opening for receipt of a connector, each
mounting plate including a planar back face including
opposed mounting flanges;

b) a plurality of yokes, each yoke including a non-cylin-
drical central opening for receiving the connector, each
yoke including two 1dentical halves, wherein each yoke
1s mountable to one of the mounting plates for mounting,
to the connector;

¢) apanel, wherein the mounting flanges of the back face of
the mounting plates are mountable to the panel.

2. The arrangement of claim 1, further comprising a con-
nector held by one of the yokes, a longitudinal axis of the
connector at a non-perpendicular angle to the back face of the
mounting plate.

3. The arrangement of claim 1, further comprising a con-
nector held by one of the yokes, a longitudinal axis of the
connector at a perpendicular angle to the back face of the
mounting plate.

4. The arrangement of claim 1, wherein a first plurality of
the mounting plates includes an angled front face at an angle
to the back face and facing partially downwardly, the angled
front face defining the opening for receipt of the connector.

5. The arrangement of claim 1, wherein each half of each
yoke includes first and second opposite planar faces, and
opposed side faces, one side face of one half cooperating with
one side face of the other half to define the central opening for
the yoke;

wherein each half of each yoke further includes a first
fastener opening extending between the opposed side
faces for receipt of a first fastener to mount the halves
around the connector, each half including a second fas-
tener opening extending from one of the first and second
faces toward the other of the first and second faces for
receipt of a second fastener for mounting each half to a
planar surface of the mounting plate generally parallel to
the first and second faces.

6. The arrangement of claim 3, further comprising a cap-
tivated screw as the first fastener mounted to the first fastener
opening ol each half of each yoke.

7. The arrangement of claim 35, wherein the first fastener
opening and the second fastener opening of each yoke each
define a longitudinal axis which intersects one another,
wherein each yoke half includes two first fastener openings
and two second fastener openings.

8. A telecommunications connector mounting system com-
prising:

a) a plurality of mounting plates, each mounting plate
defining an opening for receipt of a comnnector, each
mounting plate including a planar back face including
opposed mounting flanges;

b) a mounting arrangement for mounting the connectors to
the mounting plates wherein the mounting arvangement
includes a plurality of vokes mountable to the mounting
plates, each yvoke including identical halves, wherein
each half of each voke includes first and second opposite
planar faces, and opposed side faces, one side face of
one half cooperating with one side face of the other half
to define a central opening for the yoke;

wherein each half of each voke further includes a first
Jastener opening extending between the opposed side
Jaces for receipt of a first fastener to mount the halves
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around the connector, each half including a second fas-
tener opening extending from one of the first and second
Jaces toward the other of the first and second faces for
receipt of a second fastener for mounting each half to a
planar surface of the mounting plate generally parallel
to the first and second faces;

c) a panel, wherein the mounting flanges of the back face of

the mounting plates are mountable to the panel;

d) a connector terminating a cable and mounted to one of

the mounting plates, a longitudinal axis of the connector
at a non-perpendicular angle to the back face of the
mounting plate.

9. The system of claim 8, further comprising a captivated
screw as the first fastener mounted to the first fastener open-
ing of each half of each yvoke.

10. The system of claim 8, wherein the first fastener open-
ing and the second fastener opening of each voke each define
a longitudinal axis which intersects one another, wherein
each voke half includes two first fastener openings and two
second fastener openings.

11. The system of claim 8, wherein a first plurality of the
mounting plates includes an angled front face at an angle to
the back face and facing partially downwardly, the angled
front face defining the opening for receipt of the connector

12. The system of claim 8, further comprising a designation
strip positioned on an angled face of one of the mounting
plates.

13. A telecommunications connector mounting system
COMpPrising:

a) a main panel extending in a generally vertical plane;

b) a plurality of vokes individually mounted to the main
panel, the vokes each having an inner surface defining
an aperture for receipt of a connector;

c) a plurality of connectors each terminating a cable, each
connector mounted to one of the vokes, whevein the inner
surface of each voke engages an exterior surface of the
connector to mount each connector to the main panel,
wherein a first plurality of the connectors is positioned at
a non-perpendicular angle relative to the vertical plane
defined by the main panel, each connector of the first
plurality of connectors defining a connector end facing
partially downwardly;

d) wherein each voke includes two identical halves, and the
aperture includes a non-cyvlindrical shape, and each
connector includes a non-cvlindrical mating shape for
mating with the non-cvlindrical mating shape of the
aperture.

14. A telecommunications connector mounting system

COmprising:

a) a main panel extending in a generally vertical plane, the
main panel including opposite end flanges on opposite
horizontal ends of the main panel; each end flange
including a plurality of fastener openings for mounting
the main panelto a vack or frame, the main panel includ-
Ing @ main opening,

b) a plurality of mounting plates mounted to top and bottom
edges of the main panel over the main opening, each
mounting plate including a connector opening for
receipt of a connector;
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c) a plurality of vokes individually mounted to a vespective
one of the mounting plates, the vokes each having an
inner surface defining an aperture for receipt of one of
the connectors, wherein each voke includes two identi-
cal halves, and the aperture includes a non-cylindrical
shape.

15. The system of claim 14, wherein the aperture in each of
the vokes extends horizontally and perpendicularly to the
vertical plane.

16. The system of claim 14, wherein the aperture in each of
the vokes extends at a non-perpendicular angle to the vertical

plane, whervein each of the apertures extends at least partially

vertically downwardly and each of the apertures defines a
connector axis which lies in a plane non-perpendicular to the
vertical plane.

17. A telecommunications connector mounting system
COmprising:

a) a main panel extending in a genervally vertical plane, the
main panel including opposite end flanges on opposite
horizontal ends of the main panel; each end flange
including a first plurality of fastener openings for
mounting the main panel to a vack or frame, the main
panel including a second plurality of fastener openings,
the main panel including a main opening, the second
plurality of fastener openings positioned around the
periphery of the main opening;

b) a plurality of mounting plates mounted to the main panel
at top and bottom edges of the main opening, each
mounting plate including a connector opening for
receipt of a connector, wherein the connector opening in
each of the mounting plates extends at a non-perpen-
dicular angle to the vertical plane, whervein each of the
connector openings extends at least partially vertically
downwardly and each of the connector openings defines
a connector axis which lies in a plane non-perpendicu-
lav to the vertical plane, whervein each mounting plate
includes a first set of four mounting openings for mount-
ing the mounting plate to the second plurality of fastener
openings of the main panel, wherein each mounting
plate includes a second set of four openings for mount-
ing to the connector.

18. The system of claim 17, further comprising a plurality
of vokes individually mounted to a rvespective one of the
mounting plates with fasteners to the second set of four open-
ings, the vokes each having an inner surface defining an
aperture for veceipt of one of the connectors, wherein each

voke includes two identical halves, and the aperture includes

a non-cylindrical shape.

19. The system of claim 17, wherein the connector opening
is circular.

20. The system of claim 17, wherein the main opening is
rectangular.

21. The system of claim 17, wherein each mounting plate
includes vertically oriented top and bottom mounting flanges
each including two mounting openings of the first set of
mounting openings.
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