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A pipe cage (18) for protecting persons from a hot process pipe (12). The pipe cage includes first and second clips (20, 22) separated
by a predetermined distance and engaging the hot process pipe (12) and first and second sets of spacer bars (24, 26) extending from a
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process pipe (12) by a person in an area surrounding the pipe while providing ambient air exposure to the hot process pipe (12).
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PIPE CAGE

Description

Technical Field

The instant invention relates generally to hot process piping and process
vessels and, more specifically, to protection and isolation of persons from

contacting the hot process piping and process vessels..

Disclosure of the Invention

A primary object of the present invention is to provide a pipe cage that will

overcome the shortcomings of the prior art devices.

Another obiject of the present invention is to provide a pipe cage able to

protect persons from contact with hot process piping and process vessels.

A further object of the present invention is to provide a pipe cage which
will not obstruct exposure of the hot process piping and process vessels to the

atmosphere.

A still further object of the present invention is to provide a pipe cage which

will allow ambient air to cool the hot process piping and process vessels.
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A yet further object of the present invention is to provide a pipe cage
which increases the efficiency and production of hot process piping and process

vessels.

A still further object of the present invention is to provide a pipe cage
which ’
allows easy access for maintenance and inspection of the hot process piping and

process vessels.

An additional object of the present invention is to provide a pipe cage

which is easily installed.

An even further object of the present invention is to provide a pipe cage

which is inexpensive in cost.
Further objects of the invention will appear as the description proceeds.

A pipe cage for protecting persons from a hot process pipe is disclosed by
the present invention. The pipe cage includes first and second clips separated by a
predetermined distance for engaging the hot process pipe and first and second sets
of spacer bars extending from a respective one of the first and second clips. A first
ring is connected to surround the first set of spacer bars and a second ring is
connected to surround the second set of spacer bars. A plurality of ribs are
connected between the first and second rings, wherein the plurality of ribs are
spaced from and extend parallel to the hot process pipe preventing contact of the
hot process pipe by a person in an area surrounding the pipe while providing

ambient air exposure to the hot process pipe.
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Brief Description of the Drawing Figures

Various other objects, features and attendant advantages of the present
invention will become more fully appreciated as the same becomes better
understood when considered in conjunction with the accompanying drawings, in
which like reference characters designate the same or similar parts throughout

the several views.

FIGURE 1 is a perspective view of a control station at a processing facility

implementing the pipe cage of the present invention around hot process pipes.

FIGURE 2 is a perspective view of the pipe cage of the present invention

positioned around a hot process pipe.

FIGURE 3 is a side view of the pipe cage of the present invention

positioned around a hot process pipe.

FIGURE 4 is a top view of the pipe cage of the present invention taken in

the direction of the arrow 4-4 of Figure 3.

FIGURE 5 is a top perspective view with parts broken away of a portion of

the pipe cage of the present invention.

FIGURE 6 is a side cross-sectional view of a portion of the pipe cage of the

present invention.
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The reference numbers utilized in the drawing figures are defined as

follows.

10

12

14

16

18

20

22

24

26

28

30

32

processing plant

hot process pipe

control station

worker

pipe cage

first clip

second clip

first set of spacer bars

second set of spacer bars

first ring

second ring

plurality of ribs
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34  first section of clip

36  first end of first section of clip

38  second end of first section of clip

40  receiving section of first end

42 receiving section of second end

44 second section of first clip

46 first end of second section

48 second end of second section

50 protruding nub on first end of second section

52  protruding nub on second end of second section

54  protruding end

56 clamping recess

58  additional rings
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Detailed Description of the Preferred Embodiment

Turning now descriptively to the drawings, in which similar reference
characters denote similar elements throughout the several views, the figures
illustrate a pipe cage used to surround hot process piping and process vessels.

The pipe cage acts to protect persons from contacting the hot pipes without
inhibiting the ambient air from naturally cooling the hot pipes. A processing
plant implementing the pipe cage of the present invention is illustrated in Figure

1 and indicated generally by the numeral 10.

The processing plant 10 includes a plurality of pipes 12 positioned in a
control station or work area 14 thereof. The processing plant 10 may be a
chemical plant, a manufacturing facility, a refinery or any other processing plant
using hot processing pipes which run throughout occupied work areas where
employees or other personnel 16 are present. Each pipe cage 18 of the present
invention is positioned around a respective one of the pipes 12. The pipe cage 18

of the present invention is more clearly illustrated in Figures 2 - 6.

Each pipe cage 18 includes a first clip 20 and a second clip 22 which engage
the hot process pipe 12. A first set of spacer bars 24 are connected at a first side
thereof to extend from the first clip 20 and a second set of spacer bars 26 are
connected at a first side thereof to extend from the second clip 22. Adjacent bars of
each of the first and second sets of spacer bars 24 and 26 are preferably separated by
forty-five (45) degrees about the circumference of their respective ring. Therefore,
optimally there will be eight (8) spacer bars extending from each of the first and

second clips 20 and 22 although any number of spacer bars may be connected to
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extend from each clip 20 and 22.

The first and second clips 20 and 22 may be made of any material which
will prevent heat transfer from the pipe 12 to the cage 18. For lower temperature
applications, the cage will preferably be made of a fiberglass ring or pad mounted
to the surface of the pipe and having a thin gage metal cage fastened to the
fiberglass ring or pad. The fiberglass ring or pad may be replaced by any other
material which is able to perform the same function and the thin gage metal may
be formed of galvanized steel, aluminum, any alloy thereof or any other metal
which has the same or similar properties. For higher temperature applications,
the clip will be made of steel mounted to the surface of the pipe 12 and having a
ceramic material fastened thereto. The pipe cage 18 will then be fastened to the

ceramic spacer layer.

A first ring 28 is connected to a second end of the first set of spacer bars 24
and a second ring 30 is connected to a second end of the second set of spacer bars
26. The first and second clips 20 and 22 each have a circumference equal to the
circumference of the outer wall of the pipe 12 which they extend around. The
circumference of the first ring 28 is equal to the circumference of the second ring
30, the circumference of the first and second rings 28 and 30 being greater than the

circumference of the first and second clips 20 and 22.

Extending between the first and second rings 28 and 30 are a plurality of ribs
32 which extend parallel to the pipe 12. Optimally, adjacent ones of the plurality
of ribs 32 will be separated by an approximately or substantially forty-five (45)
degree arc along the radius of the first and second rings 28 and 30 and thus there

will be eight ribs positioned about the cage. However, any number of ribs may be
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connected around the first and second rings and separated by any desired distance.
The distance of separation between adjacent ribs need not be uniform about the
circumference of the first and second rings 28 and 30. Thus accommodating any
position of the pipes and providing added protection to areas of pipe having a
greater likelihood of contact by a person in the area surrounding the pipe. The
first and second rings 28 and 30 act to separate the plurality of parallel ribs 32 from
the hot process pipe 12 and thereby shield the pipe 12 from contact by persons in
the area while allowing the ambient air to naturally cool the pipe 12. Additional
rings 58 may be connected to the plurality of the ribs 32 and positioned between
the first and second rings 28 and 30 for adding further support to the plurality of
ribs 32 and increasing the length of the pipe cage 18.

Figure 5 illustrates a first section of the pipe cage 18. The first clip 20
includes first and second sections 34 and 44 which clip together for placement
around the pipe 12. The first section 34 includes first and second ends 36 and 38,
each including a receiving section 40 and 42. The second section 44 is shown in
outline in Figure 5 and includes first and second ends 46 and 48. The first and
second ends 46 and 48 each include a protruding nub 50 and 52. The protruding
nubs 50 and 52 are secured within a respective one of the receiving sections 40

and 42 to thereby connect the first and second sections 34 and 44.

Figure 6 illustrates the connection between the first ring 26 and the parallel
ribs 32. The first ring 26 includes a plurality of protruding clips 54 and each
parallel rib 32 includes a recess 56 at either end thereof. The recess 56 on each of
the plurality of ribs 32 are sized for receipt of a respective one of the protruding
clips 54 on the first ring 26 to secure the ribs within the first ring 28. The

protruding clips 54 are positioned about the periphery of the first ring 28 at points
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at which it is desired to connect with a rib 32. The second ring 30 includes
corresponding protruding clips for connecting to the opposing side of the

plurality of ribs 32.

It is to be understood that the pipe cage for protecting persons in proximity
to a hot process pipe from contacting the pipe while allowing the ambient air to
contact and cool the pipe in accordance with the present invention may be
formed of any suitable material such as steel, iron, any alloy thereof, any alloy of a
light weight casted metal or molded material, wood, plastic, or any combination
of materials and the like and that the invention is not intended to be limited by

the materials from which the pipe cage is formed.

The pipe cage of the present invention is also useful for placement around
hot process vessels and tank bottoms, acting to protect persons in the vicinity

while maintaining exposure to the surrounding environment.

Based on the above, it is evident that the present invention is to provide a
pipe cage that will overcome the shortcomings of the prior art devices which
protects persons from contact with hot process piping and process vessels while -
maintaining exposure of the hot process piping and process vessels to the
atmosphere. The present invention also allows ambient air to cool the hot
process piping and process vessels which increases the efficiency and production
of hot process piping and process vessels. The pipe cage of the present invention
allows easy access for maintenance on the hot process piping and process vessels
and is easily installed. Furthermore, the present invention is inexpensive in cost

and easy to manufacture.
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PIPE CAGE

Claims

1. A pipe cage for protecting persons from a hot process pipe, said pipe

cage comprising:

a) first and second clips each engaging the hot process pipe, said first and
second clips being separated by a predetermined distance along a length

of the hot process pipe;

b) first and second sets of spacer‘bars, each spacer bar of both said first and
second sets having first and second ends and being connected at said first

end to extend from a respective one of said first and second clips;

¢) a first ring connected to the second side of each bar of said first set of bars;

d) a second ring connected to said second side of each bar of said second set

of bars; and

e) a plurality of ribs each having a length equal to said predetermined
separation distance and connected between said first and second rings,
wherein said plurality of ribs are spaced from and extend parallel to the
hot process pipe preventing contact of the hot process pipe by a person in
an area surrounding the pipe while providing ambient air exposure to

the hot process pipe.
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2. A pipe cage as recited in Claim 1, wherein both said first and second clips
include first and second sections, said first section of both said first and second
clips include first and second ends each having a clamping recesses and said
second section of both said first and second clips include first and second ends

including nubs for receipt by said first and second clamping recesses.

3. A pipe cage as recited in Claim 1, wherein both said first and second clips
include first and second sections, said first section of both said first and second
clips include a first end having a clamping recess and said second section of both
said first and second clips include a first end including a nub for receipt by said
first and second clamping recesses, said first and second sections of both said first
and second clips each including a second end and being pivotally connected at

said second ends.

4. A pipe cage as recited in Claim 1, wherein said first and second rings
each include a plurality of clamping recesses and said plurality of ribs each
include first and second protruding ends, each of said first and second protruding
ends including a nub for receipt by a respective clamping recess in said first and

second rings.

5. A pipe cage as recited in Claim 1, wherein said first and second rings
each have a circumference and adjacent ones of said plurality of ribs are separated
by a substantially 45 degree arc about said circumference of said first and second

rings.
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6. A pipe cage as recited in Claim 1, wherein said first and second clips

include a fiberglass ring and a metal ring fastened therearound.

7. A pipe cage as recited in Claim 6, wherein said metal is one of

galvanized steel, aluminum, iron, any alloy thereof and any combination thereof.

8. A pipe cage as recited in Claim 1, wherein said first and second clips

include a steel ring and a ceramic spacer layer fastened therearound.

9. A pipe cage as recited in Claim 1, further comprising a plurality of
intermediate rings positioned between said first and second rings and connected

to said plurality of ribs.

10. A pipe cage as recited in Claim 1, wherein said first and second sets of

spacer bars and said plurality of ribs are made of a low conductive material.

11. A pipe cage as recited in Claim 1, wherein said first and second sets of
spacer bars and said plurality of ribs are made of any one of steel, iron, any alloy
thereof, any alloy of a light weight casted metal or molded material, wood, plastic,

and any combination of materials.
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