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& (57) Abstract: A coaxial module (40) includes a conductive housing, front and rear coaxial connectors (51), and circuitry disposed

N yithin the housing including a removable surge protector device (100). The circuitry within the housing includes a circuit board
(80), including a cutout (90). Disposed within the cutout is the surge protector device. The surge protector device includes pins for

O
=

mounting to an edge mount (86) of the circuit board, and the housing includes a removable cover (58) to allow access to the cutout
and the surge protector device.
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COAXIAL MODULE WITH SURGE PROTECTOR

This 1invention relates to panels for coaxial cables. More particularly

this invention relates to coaxial panels including surge protection.

Background of the Invention

In the telecommunications industry, high frequency signals are
commonly transmitted across coaxial cables. From time to time, such cables must
be interconnected. For example, it is desirable to provide an interconnection point
between two pieces of telecommunications equipment to provide a convenient
location 1n a telecommunications system for accessing signals as well as monitoring
signals from time to time. It is also convenient to aggregate these access locations in
a single rack of equipment both for efficiency and to allow patch cables to quickly
and easily route or reroute a communications signal between or around
telecommunications equipment.

There 1s a need to protect the coaxial cables from lightning and power
surges. Protecting the cables from power surges, while maintaining efficient use of

space assoclated with the racks, is a concern.

Summary of the Invention

One aspect of the present invention relates to a coaxial module
including a replaceable surge protector device. Preferably, the module includes an
electrically conductive housing including coaxial connectors. Disposed within an
intertor of the housing is a replaceable surge protector device. A portion of the
housing 1s removable to allow access to the replaceable surge protector device.

In the preferred embodiment, the module includes a circuit board
disposed within the housing. Preferably, the circuit board includes a cutout portion
for receiving the replaceable surge protector device. In one preferred embodiment,
the surge protector device includes three pins connectable to the circuit board along

an edge of the circuit board.

The preferred modules of the present invention are mountable
together in a panel. Preferably, the panel is mountable to a telecommunications

rack.
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Brief Description of the Drawings

FIG. 1 is a perspective view of a rack and a coaxial panel according
to the present invention.

FIG. 2 1s a perspective view of the panel of FIG. 1.

FIG. 3 is a front view of the panel of FIG. 2.

FIG. 4 1s a top view of the panel of FIG. 2.

FIG. 5 is a front view of the coaxial module of the panel of FIG. 2.

FIG. 6 1s a side view of the coaxial module of FIG. 5.

FIG. 7 1s a side view of the coaxial module of FIG. 5, shown with the

cover removed.

FIG. 8 1s an exploded perspective view of the coaxial module of FIG.

FIG. 9 1s a further exploded perspective view of the coaxial module
of FIG. 5.

FIG. 10 1s a side view of the coaxial module of FIG. 5, shown with
the cover and the main housing portion removed.

FIG. 11 1s a top view of the coaxial module of FIG. 10.

FIG. 12 1s a front view of the coaxial module of FIG. 10.

FIG. 13 1s a back view of the coaxial module of FIG. 10.

FIG. 14 1s a side view of the coaxial module of FIG. 10, shown with
the surge protector device removed from the mounting location.

FIG. 15 shows a module with an alternative circuit board to the
circuit board of FIG. 10.

FIG. 16 1s a top view of the module of FIG. 15.

FI1G. 17 1s a side view of the module of FIG. 15 showing the surge
protector device removed from the mounting location.

FIG. 18 1s a side view of a further alternative circuit board showing a
surge protector device mounted in the cutout of the circuit board, as well as an
alternative positioning with the pins of the surge protector device mounted through

the circuit board.
FIG. 19 1s a top view of the module of FIG. 18.

FIG. 20 1s an electrical schematic view of the coaxial module of FIG.
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FIG. 21 is an exploded perspective view of a first alternative
embodiment of a panel and a rack.

FIG. 22 is a perspective view of the panel shown in FIG. 21.

FIG. 23 is a front view of the panel of FIG. 22.

FIG. 24 is a top view of the panel of FIG. 22.

FIG. 25 is a side view of the panel of FIG. 22.

FIG. 26 is an exploded perspective view of a second alternative
embodiment of a panel and a rack.

FI1G. 27 1s a perspective view of the panel shown in FIG. 26.

FIG. 28 1s a front view of the panel of FIG. 27.

FIG. 29 1s a top view of the panel of FIG. 27.

FIG. 30 1s a side view of the panel of FIG. 27.

FIG. 31 1s a perspective view of the third alternative embodiment of a

panel.

FIG. 32 1s a front view of the panel of FIG. 31.
FIG. 33 1s a top view of the panel of FIG. 32.

Detailed Description
Referring now to FIG. 1, an embodiment of a telecommunications

system 10 1s shown. System 10 includes a rack 12 with vertical uprights 14, 16.
Disposed between uprights 14 and 16 1s a receiving area 18 for receiving

telecommunications panels 20, or other equipment. Rack 12 is preferably either a

19-inch or 23-1inch wide rack, both of which are standards in the telecommunications
industry. In FIG. 1, rack 12 1s a 19-inch rack.

Panel 20 and other equipment mount to rack 12 with fasteners into
fastener holes 22 1n uprights 14, 16. Fastener holes 22 are spaced apart as desired.
Preferably fastener holes 22 are spaced apart in accordance with either an EIA

standard (for a rack unit spacing of 1.75 inches) or a WECO standard (for a rack unit

spacing of 1 inch), both of which are standards in the telecommunications industry.

Referring now to FIGS. 2-4, panel 20 includes a frame 26 which

receives a plurality of individual coaxial modules 40. Frame 26 1s made from
electrically conductive materials, such as sheet metal. Fasteners 42 mount each

module 40 to frame 26. Frame 26 includes end brackets 28 defining fastener holes
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30 for use in mounting panel 20 to vertical uprights 14, 16 with fasteners (not
shown) received in fastener holes 22. Coaxial modules 40 are used to interconnect
coaxial cables. Preferably, each connector module 40 couples a first set of cables
from a first telecommunications component to a second set of cables leading to a
second telecommunications equiipment. FIG. 10 1llustrates the electrical schematic
for module 40 coupling equipment to a telecommunications line. Alternatively, the
present cable management system could be used 1n a cross-connect environment in
which typically two coaxial modules are used with intermediary patch cables to
selectively connect cables leading to telecommunications equipment. Panel 20
includes threaded studs 32 for attaching to a grounding lug and wire to ground panel
20.

The coaxial modules 40 include a front 50 and a back 52. The front
50 and the back 52 along with first sides 54, 56 and second sides 58, 60 define a
housing 62. Disposed along front 50 and rear 52 are cable connectors 51, such as
BNC, F, or 1.6/5.6 connectors for connecting to mating connectors on coaxial
cables. BNC connectors are shown. Front 50 1s spaced from back 52 providing the
module with a depth for including an electrical circuit 70 electrically connecting the
connectors 51. Connectors 51 include a center conductor pin 53, and two ground
shield pins 55 to connect to circuitry 70.

In the preferred embodiment, module 40 1s a dual monitor module
with two front connectors 51, defining two monitor signal connectors 60, 61, and
four rear connectors 51, defining four main signal connectors 62, 63, 64, 65. Circuit
70 preferably includes a circuit board 80 containing the circuitry for linking the
various connectors 51. As shown 1n FIGS. 7-9, circuit board 80 includes a cutout
90. A surge protector device 100 resides in cutout 90. Surge protector device 100
includes a body 101 with pins 102 which mount to sockets 86 on circuit board 80
along an edge 82 of circuit board 80.

Housing 62 1s made from an electrically conductive material, such as
metal. In the 1llustrated embodiment, housing 62 1s made from sheet metal
components. Alternatively, housing 62 can be made from die-cast materials, or
other manufacturing processes. Front 50 and back 52 are panel pieces mounted

perpendicularly relative to circuit board 80. A main housing portion 57 with a main
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panel 66 and two ends 68 are mounted to front and back 50, 52, such as with
fasteners 09.
Side 58 of housing 62 is preferably a removable cover separable from
a remainder of housing 62 by removing fasteners 44. By removing cover 58, surge
5  protector device 100 can be removed and replaced, 1f desired.

The following dimensions are provided with respect to the

embodiment 1llustrated 1n FIGS. 1-14:

A. 19 1mnches
B. 4 inches
10 C. 3.7 inches
D. 0.63 1nches
E.  3.224 inches
F. 3.04 inches
G. 0.625 inches
15 The embodiment 1llustrated 1in FIGS. 1-14 of panel 20 shows twenty-

four modules 40 disposed in a 19-inch panel, 4 inches high.

Referring now to FIGS. 15-19, alternative positions are shown for
surge protector device 100. In FIGS. 15-17, surge protector device 100 i1s shown
mounted with its pins 102 extending perpendicularly to pins 53, 55 of connectors 51.

20 Surge protector device 100 1s positioned m cutout 90 1n a stmilar manner as for the
embodiment shown in FIGS. 5-14. With respect to FIGS. 18 and 19, an alternative
surge protector device 100' 1s shown with its pins 102 mounted through circuit board
80. As shown by comparing surge protector device 100 and surge protector device
100" in FIG. 19, a wider profile for module 40 1s defined by the positioning of pins

25 102 through circuit board 80. For this reason, the cutout positioning of surge
protector device 100 as shown in FIGS. 10 and 16 1s preferred. The position of
device 100 in FIG. 10 1s preferred so that circuit tracings are more efficiently
directed to rear connectors S1.

With the location of the surge protector device 100 1n module 40, a

30  user can remove device 100 if 1t 1s necessary to replace 1t, by only removing cover
58. Also, the width profile of module 40 resulting from placing device 100 1n the
cutout 90 with an edge mount to board 80 allows for the densities noted heremn for

the 19 or 23 inch racks. Other pin mounted surge protector devices can be used, as

5
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well as non-pin mounted devices to achieve the densities in accordance with the
invention.

FIG. 21-25 show an alternative embodiment of a panel 120 including
ten modules 40 1n a 23-inch panel. FIG. 21 also shows modified modules 40' with
four connectors 51 on the front and two connectors on the rear. In both versions, the
monitor connectors are provided on the front. Either version can be provided for the
modules as desired. FIG. 21 also shows insulator pads 126 to insulate panel 120
from rack 12. Pads 126 mount with fasteners 128 to rack 12.

The modules 40 1n panel 120 are oriented horizontally, rather than
vertically in panel 20. The dimensions of panel 120 are as follows:

H. 23 inches
I. 2 inches

FIGS. 26-30 show a further alternative embodiment of a panel 220
including five modules 40. In a similar manner as panel 120, modules 40 are
oriented horizontally in panel 220.

The dimensions for panel 220 are as follows:

H. 23 inches
J. 1.75 inches

Referring now to FIGS. 31-33, thirty-two modules 40 are provided in
a panel 320. Modules 40 are oriented vertically, as 1 panel 20. The dimensions for
panel 320 are as follows:

H. 23 1nches
K. 5iches

An example of a surge protector device 100 in one preferred
embodiment 1s a gas tube or gas discharge tube surge protection device by
Littelfuse®. of Des Plaines, IL, part no. 1021 medium duty arrester series, 260 volts.
During a surge in power, the device connects the center conductor to ground, which
connects it to housing 62, and frame 26. Device 100 includes a fail safe element
103. While the preferred surge protection device 1s removable, a non-removable

device 1s also contemplated.

Since many embodiments of the invention can be made without
departing from the spirit and scope of the invention, the invention resides in the

claims hereinafter appended.
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What is claimed 1s:
1. A coaxial module comprising:
a housing having a front and a back of electrically conductive material;
a first plurality of coaxial connectors mounted at the back of the housing
with outer shields of the connectors electrically coupled to the back of the housing;
a second plurality of coaxial connectors mounted at the front of the housing
with outer shields of the connectors electrically coupled to the front of the housing;
circuitry connecting the first and second plurality of coaxial connectors, the
circuitry including a removable surge protector device disposed within the housing;
wherein the housing includes a removable portion to allow access to the

removable surge protector device.

2. The coaxial module of claim 1, wherein the replaceable surge protector

device 1s a three-pin device.

3. The coaxial module of claim 1, wherein the circuitry includes a circuit board
having an edge, wherein the replaceable surge protector device is an edge mount

device mounted to the edge of the circuit board.

4 The coaxial module of claim 3, wherein the replaceable surge protector

device 1s a three-pin device.

5. The coaxial module of claim 1, wherein the circuitry includes a circuit board
defining a cutout, wherein the replaceable surge protector device includes a body at

least partially positioned in the cutout of the circuit board.

6. The coaxial module of claim 5, wherein the replaceable surge protector
device 1s an edge mount device mounted to an edge of the circuit board along the

cutout.

7. The coaxial module of claim 1, wherein the circuitry includes two main

signal lines through the module, wherein the circuitry includes a monitoring signal
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line for each of the main signal lines, wherein the first and second plurality of

coaxial connectors are connected to one of the main and monitoring signal lines.

8. A method of using a coaxial module comprising the steps of:
providing a module including a removable cover;

removing the cover from the module;

removing a surge protector device from electrical contact with a circuit board

of the module;

inserting a replacement surge protector device into electrical contact with the

circuit board;

replacing the cover on the module.



CA 02517855 2005-08-26

WO 2004/079864 PCT/US2004/005072
1/20

16

1

FIG.

14

10

SUBSTITUTE SHEET (RULE 26)



CA 02517855 2005-08-26

WO 2004/079864 PCT/US2004/005072
2/20

FIG. 2

28

SUBSTITUTE SHEET (RULE 26)



CA 02517855 2005-08-26

WO 2004/079864 PCT/US2004/005072
3/20

o x
<J
[.
E; ,
\[ﬁI i 0
I
% — -
1 T 1 N O
o =
.
I >
I 3
=
8/
i
[
0 -

SUBSTITUTE SHEET (RULE 26)



CA 02517855 2005-08-26

WO 2004/079864 PCT/US2004/005072
4/20
-
m T
o Lo ‘)
d-
~ 1 L~ N
Ol -
\ — o [Ho- Yy
] ]
i s s O - ~
s e ] e e S P
IR ;
M) 1) -
™~ Ol 8 -_ 0 L"‘n) @ Ol | 8
|
. LELNl ‘
Lo 0
L

FIG. S

SUBSTITUTE SHEET (RULE 26)



WO 2004/079864

/ =N
/
.
/
/
/
/
S
o ANEANEAN o
O / ) [ A K\ «—
< I |/
/ ] ]
/ ) ] 1]
/] ]
/ /
] ]
/ / —
| ]/ o
/ / —
] |/
o~ / / | ]
¢
© |/ / © ; /]
/ | © // 0
SN (B SN 1SN /

CA 02517855 2005-08-26

5/20
K 0
| = 0
[

SO YR Y
DTN [

(D) XGO)) X))

T\
e/ N
ANATES V< N

SUBSTITUTE SHEET (RULE 26)

PCT/US2004/005072




CA 02517855 2005-08-26

WO 2004/079864 PCT/US2004/005072
6/20

5 ))
l
.
25

(N (TN SN N

’

66
S57

SUBSTITUTE SHEET (RULE 26)



WO 2004/079864

92

11

FIG.
100

CA 02517855 2005-08-26

7/20

\

PCT/US2004/005072

l l

O

SUBSTITUTE SHEET (RULE 26)

10

FIG.



WO 2004/079864
N
o
B
O <9
L.
M)
FD
®
O
L

CA 02517855 2005-08-26

8/20

e T s e e W —

ey [ e [ sy [ moen

YUY YUY
O 0

SUBSTITUTE SHEET (RULE 26)

PCT/US2004/005072

a0




PCT/US2004/005072

CA 02517855 2005-08-26
9/20

WO 2004/079864

ZS
— 08
- N IS ._m i "o
L [ = —_.. _
o : ..__ ]
ax WE A
: 'y Belis

i h O | | a —@u—- —ll E _—_ —_

_
06 _ _ _
_ |

. \ I OO

_ _ _ B

oF N

001 - | v
- AANE TR
He——=0s] T[T

| Nl 001

1S

SUBSTITUTE SHEET (RULE 26)



CA 02517855 2005-08-26

WO 2004/079864 PCT/US2004/005072
10/20

FIG. 19

102 g

: 11
. ﬂﬂ% M ;

90
RO LR
| |

IIIH ﬁ] “@I

51 L
[ I '
] 100 —:I | G)
=) Ny
5] "=
FiE, °3m
51 I O ] i
80 B
—
FIG. 18

SUBSTITUTE SHEET (RULE 26)



CA 02517855 2005-08-26

PCT/US2004/005072

WO 2004/079864

11/20

G/

X4 HOLINOW V%3

\

1S

Or K

GL

XL ¥OLNOW A

/

1S

IS

G/
& ININAIND3 wﬁ C

1S

<R

5L AR
N >E&

\mﬁ

1G

X1 ININdIND3

GOBOLWS
Al
MO0
GZ8

4

GOBOINS
o1
M0L0
GZ8

e

0L

0¢ Old

001
c—LF
_ J8n1 SYO
¢-L0
=L

1AS
NGE lnwn

(3

INS
A0GZ_V03

14

JNT ANNCYD

18P

1S

|/

N

l

P
7N
\__/

N o, 9L

l

<IN

¢ Xd AN

1S
/
G/
NG

P XL 3N

SUBSTITUTE SHEET (RULE 26)



CA 02517855 2005-08-26

PCT/US2004/005072

WO 2004/079864

12/20

¢l

L& "Old

0Cl

SUBSTITUTE SHEET (RULE 26)



CA 02517855 2005-08-26

PCT/US2004/005072

WO 2004/079864

13/20

¢é Ild

SUBSTITUTE SHEET (RULE 26)



CA 02517855 2005-08-26

WO 2004/079864 PCT/US2004/005072
14/20

120

bl @
T
&t it}

[}t

FIG. 23

SUBSTITUTE SHEET (RULE 26)



CA 02517855 2005-08-26

WO 2004/079864 PCT/US2004/005072
15/20

g i

e
]
——
o |
<

FIG. 30
220

-

=

2 I
g - o
N ll ¥
o
= -
g D — e ‘ \
S | E—
== =
l-l l=l
) ]

SUBSTITUTE SHEET (RULE 26)



CA 02517855 2005-08-26

PCT/US2004/005072

WO 2004/079864

16/20

SUBSTITUTE SHEET (RULE 26)



CA 02517855 2005-08-26

PCT/US2004/005072

WO 2004/079864

17/20

LC Ol

SUBSTITUTE SHEET (RULE 26)



WO 2004/079864

FIG. 29

CA 02517855 2005-08-26

18/20

220

1)

e

40

40

SUBSTITUTE SHEET (RULE 26)

PCT/US2004/005072

i®




CA 02517855 2005-08-26

WO 2004/079864 PCT/US2004/005072
19/20

FIG. 31

SUBSTITUTE SHEET (RULE 26)



40

WO 2004/079864

] _
]
1.
J
[
—
=
1]

— 0= =

iﬂ
—

—

=

CA 02517855 2005-08-26

20/20

PCT/US2004/005072

FIG. . 33

320

SUBSTITUTE SHEET (RULE 26)

 FIG. 32



o
<Y
D= .




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - abstract drawing

