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UNDERWATER PIPE ASSEMBLY AND METHOD FOR ASSEMBLING
UNDERWATER PIPES

FIELD

The disclosure relates to a pipe assembly, and more
particularly to anunderwater pipe assembly and a method
for assembling underwater pipes.

BACKGROUND

As shown in Figure 1, a conventional underwater pipe
assemblyused for pumping seawater includes two adjacent
pipes 1 and a connector apparatus. Each pipe 1 has a
pipe body 101 extending along a longitudinal axis, and
two annular flanges 102 projecting radially, outwardly
and respectively from two opposite ends of the pipe body
101. The flange 102 at one end of one of the pipes 1
abuts against the flange 102 at a corresponding end of
the adjacent pipe 1. The connector apparatus includes
a plurality of angularly spaced-apart connecting units
2 disposedaround the abutted flanges 102 of the adjacent
pipes 1. Each of the connecting units 2 includes two
clamp plates 201 respectively abutting against the
flanges 102 of the adjacent pipes 1 that abut against
each other, and a fastener 202 securing the clamp plates
201 soas toclamp the abutted flanges 102 of the adjacent
pipes 1 therebetween. By using the connector apparatus
2, the use length of the pipes 1 may be extended.

However, when a fastening force of the fastener 202
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to securethe twoclampplates 201, eachhavingan I-cross
sectionrelative tothe longitudinal axis, is excessive,
the clamp plates 201 are likely to deviate such that
inner portions thereof move away from each other and
outer portions thereof move toward each other. This
causes the connecting effect of the connector apparatus
to be poor which in turn may cause leakage of seawater
during pumping.
SUMMARY

Therefore, an object of the disclosure is to provide
an underwater pipe assembly that can alleviate the
drawback of the prior art.

Another object of the disclosure is to provide a
method for assembling underwater pipes.

According to one aspect of the disclosure, an
underwater pipe assembly includes a first pipe, a second
pipe and a connector apparatus.

The first pipe includes a first pipe body extending
along a longitudinal axis, an annular first collar
projecting radially and outwardly from a peripheral end
of the first pipe body, and an annular first flange
projecting radially and outwardly from a peripheral end
of the first collar and having a first end surface and
a second end surface opposite to the first end surface
along the longitudinal axis.

The second pipe includes a second pipe body extending

along the longitudinal axis, an annular second collar
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projecting radially and outwardly from a peripheral end
of the second pipe body, and an annular second flange
projecting radially and outwardly from a peripheral end
of the second collar and having a first end surface
abutting against the first end surface of the first
flange, and a second end surface opposite to the first
end surface of the second flange along the longitudinal
axis.

The connector apparatus includes at least two first
clamp seats, at least two first fasteners, at least two
second clamp seats, at least two second fasteners and
a plurality of connecting fasteners.

The first clamp seats are disposed on and surround
a junction of the first collar and the first flange.
Each of the first clamp seats has a first abutment plate
extending along the longitudinal axis and abutting
against an outer circumferential surface of the first
collar, a first connecting plate extending outwardly
and radially from the first abutment plate and abutting
against the second end surface of the first flange, two
first end plates each of which interconnects one end
of the first abutment plate and a corresponding one end
of the first connecting plate and each of which is formed
with a first aperture, and a plurality of angularly
spaced-apart first through holes formed in the first
connecting plate.

Each of the first fasteners extends through the first
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aperture in one of the first end plates of one of the
first clamp seats and the first aperture in an adjacent
one of the first end plates of the other first clamp
seat to fixedly interconnect the two adjacent first end
plates.

The second clamp seats are dispaosed on and surround
a junction of the second collar and the second flange.
Each of the second clamp seats has a second abutment
plateextendingalong the longitudinal axis and abutting
against an outer circumferential surface of the second
collar, a second connecting plate extending outwardly
and radially from the second abutment plate and abutting
against the second end surface of the second flange,
two second end plates each of which interconnects one
end of the second abutment plate and a corresponding
one end of the second connecting plate and each of which
is formed with a second aperture, and a plurality of
angularly spaced-apart second through holes formed in
the second connecting plate.

Each of the second fasteners extends through the
second aperture in one of the second end plates of one
of the second clamp seats and the second aperture in
an adjacent one of the second end plates of the other
second clamp seat to fixedly interconnect the two
adjacent second end plates.

Each of the connecting fasteners extends through one

of the first through holes of one of the first clamp
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seats and a corresponding one of the second through holes
of a corresponding one of the second clamp seats to
fixedly interconnect the first and second clamp seats,
thereby clamping the first and second flanges between
the first and second clamp seats. |

According to another aspect of the disclosure, a
method for assembling underwater pipes includes the
steps of:

(A) preparing a first pipe, a second pipe and a
connector apparatus, the first pipe extending along a
longitudinal axis, an annular first collar projecting
radially andoutwardly froma peripheral end of the first
pipe body, and a first flange projecting radially and
ocutwardly from a peripheral end of the first collar and
having a first end surface and a second end surface
opposite to the first end surface along the longitudinal
axis, the second pipe having a second pipe body, an
annular second collar projectingradially and outwardly
from a peripheral end of the second pipe body, and a
second flange projecting radially and outwardly from
a peripheral end of the second collar and having a first
end surface abutting against said first end surface of
the first flange, and a second end surface opposite to
the first end surface of the second flange along the
longitudinal axis, the connector apparatus including
at least two first clamp seats, at least two second clamp

seats and a plurality of connecting fasteners, each of
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the first clamp seats having a first abutment plate
extending along the longitudinal axis, a first
connecting plate extending outwardly and radially from
the first abutment plate, two first end plates each of
which interconnects one end of the first abutment plate
and a corresponding end of the first connecting plate
and each of which is formed with a first aperture, and
a plurality of spaced-apart first through holes formed
in the first connecting plate, each of the second clamp
seats having a second abutment plate extending along
the longitudinal axis, a second connecting plate
extending outwardly and radially from the second
abutment plate, two second end plates each of which
interconnects one end of the second abutment plate and
a corresponding end of the second connecting plate and
each of which is formed with a second aperture, and a
plurality of spaced-apart second through holes formed
in the second connecting plate;

(B) abutting the first end surfaces of the first and
second flanges against each other;

(C) placing the at least two first clamp seats on
a junction of the first collar and the first flange such
that the first abutment plates of the first clamp seats
abut against an outer circumferential surface of the
firstcollarandthe first connectingplatesof the first
clamp seats abut against the second end surface of the

first flange;
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(D) extending each of the first fasteners through
the first aperture in one of the first end plates of
one of the first clamp seats and the first aperture in
an adjacent one of the first end plates of the other
firstclampseat tofixedlyinterconnect the twoadjacent
first end plates;

(E) placing the at least two second clamp seats on
a junction of the second collar and the second flange
such that the second abutment plates of the second clamp
seats abut against an outer circumferential surface of
the second collar and the second connecting plates of
the second clamp seats abut against the second end
surface of the second flange;

(F) extending each of the second fasteners through
the second aperture in one of the second end plates of
one of the second clamp seats and the second aperture
in an adjacent one of the second end plates of the other
second clamp seat to fixedly interconnect the two
adjacent the second end plates; and

(G) extending each of the connecting fasteners
through one of the first through holes of one of the
first clamp seats and a corresponding one of the second
through holes of a corresponding one of the second clamp
seats to fixedly interconnect the first and second clamp
seats, thereby clamping the first and second flanges
between the first and second clamp seats.

BRIEF DESCRIPTION OF THE DRAWINGS
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Other features and advantages of the disclosure will
become apparent in the following detailed description
of the embodiment with reference to the accompanying
drawings, of which:

Figure 1l is a fragmentary side view of a conventional
underwater pipe assembly;

Figure 2 is a fragmentary sectional side view of an
embodiment of an underwater pipe assembly according to
the disclosure;

Figure 3 is a sectional view of the embodiment taken
along line III-IITI of Figure 2;

Figure 4 is a fragmentarypartlyexplodedperspective
view of the embodiment.

DETAILED DESCRIPTION

Referring to Figures 2 to 4, an embodiment of a
large-diameter underwater pipe assembly according to
the disclosure is shown to include a first pipe 10, a
second pipe 20 and a connector apparatus 30.

The first pipe 10 includes a first pipe body 11
extendingalonga longitudinal axis (L), anannular first
collar 13 projecting radially and outwardly from a
peripheral end of the fifst pipe body 11, and an annular
first flange 12 projecting radially and outwardly from
a peripheral end of the first collar 13 and having a
first end surface 121 and a second end surface 122
opposite to the first end surface 121 along the

longitudinal axis (L).
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The second pipe 20 includes a second pipe body 21
extending along the longitudinal axis (L), an annular
second collar 23 projecting radially and outwardly from
aperipheral endof the secondpipebody 21, andanannular
second flange 22 projecting radially and outwardly from
a peripheral end of the second collar 23 and having a
first end surface 221 abutting against the first end
surface 121 of the first flange 12, and a second end
surface 222 opposite to the first end surface 221 along
the longitudinal axis (L).

The connector apparatus includesapluralityof first
clamp seats 31, a plurality of first fasteners 32, a
plurality of second clamp seats 33, apluralityof second
fasteners 34, and a plurality of connecting fasteners
35.

The first clamp seats 31 are disposed on and surround
a junction of the first collar 13 and the first flange
12. Each of the first clamp seats 31 has a first abutment
plate 311 extending along the longitudinal axis (L) and
abutting against an outer circumferential surface 131
of the first collar 13, a first connecting plate 312
extendingoutwardlyandradially fromthe first abutment
plate 311 and abutting against the second end surface
122 of the first flange 12, two first end plates 313
eachof whichinterconnects one endof the first abutment
plate 311 and a corresponding one end of the first

connecting plate 312 and each of which is formed with
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a first aperture 314, a plurality of angularly
spaced-apart first through holes 315 formed in the first
connecting plate 312, and a plurality of spaced-apart
firstribs 316 connectedbetweenthe first abutmentplate
311 and the first connecting plate 312. In this
embodiment, there are four first clamp seats 31
surrounding the junction of the first collar 13 and the
first flange 12, and each of the first clamp seats 31
has a quarter arc shape. In practice, the number of the
first clamp seat 31 may be varied according to the
diameter size of the underwater pipes and may be one,
two, eight, or sixteen.

Each first fastener 32 includes a bolt 321 extending
through the first aperture 314 in one of the first end
plates 313 of one of the first clamp seats 31 and the
first aperture 314 in an adjacent one of the first end
plates 313 of the other first clamp seat 31, and a nut
322 engaged to the bolt 321 to fixedly and integrally
interconnect the two adjacent first end plates 313.

The second clamp seats 33 are disposed on and surround
a junction of the second collar 23 and the second flange
22. Each second clamp seat 33 has a second abutment plate
331 extending along the longitudinal axis (L) and
abutting against an outer circumferential surface 231
of the second collar 23, a second connecting plate 332
extending outwardly and radially from the second

abutment plate 331 and abutting against the second end
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surface 222 of the second flange 22, two secondendplates
333 each of which interconnects one end of the second
abutment plate 331 and a corresponding one end of the
second connecting plate 332 and each of which is formed
with a second aperture 334, a plurality of angularly
spaced-apart second through holes 335 formed in the
second connecting plate 332, and a plurality of
spaced-apart second ribs 336 connected between the
second abutment plate 331 and the second connectingplate
332. In this embodiment, there are four second clamp
seats 31 surrounding the junction of the second collar
23 and the second flange 22, and each of the second clamp
seats 33 has a quarter arc shape. Inpractice, the number
of the second clamp seat 33 may be varied according to
the diameter size of the underwater pipes and may be
one, two, eight, or sixteen.

Each second fastener 34 includes a bolt 341 extending
through the second aperture 334 in one of the second
end plates 333 of one of the second clamp seats 33 and
the second aperture 334 in an adjacent one of the second
end plates 323 of the other second clamp seat 33, and
anut 342 engagedtothebolt 341 to fixedlyandintegrally
interconnect the two adjacent second end plates 333.

In this embodiment, each connecting fastener 35
includes a bolt 351 extending through one of the first
through holes 315 of one of the first clamp seats 31

and a corresponding one of the second through holes 335
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of a corresponding one of the second clamp seats 33,
and a nut 352 engaged to the bolt 351 to fixedly
interconnect the first and second clamp seats 31, 33,
thereby clamping the first and second flanges 12, 22
between the first and second clamp seats 31, 33.

As shown in Figures 2 to 4, when the first fasteners
32 are used to interconnect the first clamp seats 31
so that the first clamp seats 31 surround the junction
of the first collar 13 and the first flange 12, when
the second fasteners 34 are used to interconnect the
second clamp seats 32 so that the second clamp seats
33 surround the junction of the second collar 23 and
the second flange 22, and when the connecting fasteners
35 are used to interconnect the first and second clamp
seats 31, 32, the first and second flanges 12, 22 can
be stably clamped between the first and second clamp
seats 31, 32. Further, by abutting the first abutment
plates 311 and the first connecting plates 312 of the
first clamp seats 31 respectively against the outer
circumferential surface 131 of the first collar 13 and
the second end surface 122 of the first flange 12, and
by abutting the second abutment plates 331 and the second
connecting plates 332 of the second clamp seats 33
respectively against the outer circumferential surface
211 of the second collar 23 and the second end surface
222 of the second flange 22, the first and second pipes

10, 20 can be stably connected to each other.
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The advantages of the underwater pipe assembly of
the disclosure can be summarized as follows:

1. Because of the configurations of the first and
second clamp seats 31, 32, the first clamp seats 31 can
be interconnected by the first fasteners 32 to stably
positionon and surround the junctionof the first collar
13 and the first flange 12, while the second clamp seats
32 can be interconnected by the second fasteners 34 to
stably position on and surround the junction of the
second collar 23 and the second flange 22.

2.Byusingtheconnecting fasteners 35 for connecting
the first clamp seats 31 and the respective second clamp
seats 33, adeviationof the first and second clamp seats
31, 33 relative to each other will not occur even if
the fastening force of the connecting fasteners 35 is
excessive. Through this, theefficiencyof the connector
apparatus 30 canbe ensuredsoas toenhancethestability
andstrengthof the interconnected first and secondpipes
10, 20, so that occurrence of seawater leakage during
pumping can be avoided.

With reference to Figures 2 to 4, a method for
assembling large-diameter underwater pipes includes
the following steps:

Step 1: preparing the first pipe 10, the second pipe
20 and the connector apparatus 30;

Step 2: abutting the first end surfaces 121, 221 of

the first and second flanges 12, 22 against each other;
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Step 3: placing the first clamp seats 31 on the
junction of the first collar 13 and the first flange
12 such that the first abutment plates 311 of the first
clamp seats 31 abut against an outer circumferential
surface 131 of the first collar 13 and the first
connecting plates 312 of the first clamp seats 31 abut
against the second end surface 122 of the first flange
12;

Step 4: extending each of the first fasteners 32
through the first aperture 314 in one of the first end
plates 313 of one of the first clamp seats 31 and the
first aperture 314 in an adjacent one of the first end
plates 313 of the other first clamp seat 31 to fixedly
interconnect the two adjacent first end plates 313;

Step 5: placing the second clamp seats 33 on the
junction of the second collar 23 and the second flange
22 such that the second abutment plates 331 of the second
clamp seats 33 abut against an outer circumferential
surface 231 of the second collar 23 and the second
connecting plates 332 of the second clamp seats 32 abut
against the second end surface 222 of the second flange
22;

Step 6: extending each of the second fasteners 34
through the second aperture 334 in one of the second
end plates 333 of one of the second clamp seats 33 and
the second aperture 334 in an adjacent one of the second

endplates 333 0f theother secondclampseat 33 to fixedly
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interconnect the two adjacent the second end plates 31,
33; and

Step 7: extending each of the connecting fasteners
35 through one of the first through holes 315 of one
of the first clamp seats 31 and a corresponding one of
the second through holes 335 of a corresponding one of
the second clamp seats 33 to fixedly interconnect the
first and second clamp seats 31, 33, thereby clamping
the first and second flanges 12, 22 between the first
and second clamp seats 31, 33.

While thedisclosure has beendescribedin connection
with what is considered the exemplary embodiment, it
is understood that this disclosure is not limited to
thedisclosedembodiment but is intended tocover various
arrangements included within the spirit and scope of
the broadest interpretation so as to encompass all such

modifications and equivalent arrangements.
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WHAT IS CLAIMED IS:

1.

An underwater pipe assembly, comprising:

a firstpipe includinga first pipe body extending
along a longitudinal axis, an annular first collar
projecting radially and outwardly from a peripheral
end of said first pipe body, and an annular first
flange projecting radially and outwardly from a
peripheral endof said first collar andhavinga first
end surface and a second end surface opposite to said
first end surface along the longitudinal axis;

a second pipe including a second pipe body
extending along the longitudinal axis, an aﬁnular
second collar projecting radially andoutwardly from
a peripheral end of said second pipe body, and an
annular second flange projecting radially and
outwardly froma peripheral end of said secondcollar
and having a first end surface abutting against said
first end surface of said first flange, and a second
end surface opposite to said first end surface of
said second flange along the longitudinal axis; and

a connector apparatus including

at least two first clamp seats disposed on
and surrounding a junction of said first collar and
said first flange, each of said first clamp seats
having a first abutment plate extending along the
longitudinal axis and abutting against an outer

circumferential surfaceof saidfirstcollar, afirst
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connecting plate extending outwardly and radially
from said first abutment plate and abutting against
said second end surface of said first flange, two
first end plates each of which interconnects one end
of said first abutment plate and a corresponding one
end of said first connecting plate and each of which
is formed with a first aperture, and a plurality of
angularly spaced-apart first through holes formed
in said first connecting plate,

at least two first fasteners each of which
extends through said first aperture in one of said
first end plates of one of said first clamp seats
and said first aperture in an adjacent one of said
first end plates of the other said first clamp seat
to fixedly interconnect the two adjacent said first
end plates,

at least two second clamp seats disposed on
and surrounding a junction of said second collar and
said second flange, each of said second clamp seats
having a second abutment plate extending along the
longitudinal axis and abutting against an outer
circumferential surface of said second collar, a
second connecting plate extending outwardly and
radially fromsaid secondabutment plate and abutting
against saidsecondendsurfaceof saidsecondflange,
two second end plates each of which interconnects

one end of said second abutment plate and a
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correspondingoneendof saidsecondconnectingplate
and each of which is formed with a second aperture,
and a plurality of angularly spaced-apart second
throughholes formedin said second connectingplate,

at least two second fasteners each of which
extends through said second aperture in one of said
second end plates of one of said second clamp seats
and said second aperture in an adjacent one of said
second end plates of the other said second clamp seat
to fixedly interconnect the two adjacent said second
end plates, and

a plurality of connecting fasteners each of
which extends through one of said first throughholes
of one of said first clamp seats and a corresponding
one of said second through holes of a corresponding
oneof saidsecondclampseatstofixedlyinterconnect
said first and second clamp seats, thereby clamping
said first and second flanges between said first and

second clamp seats.

The underwater pipe assembly as claimed in Claim 1,
wherein each of said first clamp seats further has
a plurality of spaced-apart first ribs connected
between said first abutment plate and said first
connecting plate, and each of said second clamp seats
further has a plurality of spaced-apart second ribs

connectedbetween said second abutment plate and said
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second connecting plate.

The underwater pipe assembly as claimed in Claim 1,
wherein said connector apparatus includes four said
first clamp seats surrounding the junction of said
first collar and said first flange, and four said
second clamp seats surrounding the junction of said
second collar and said second flange, each of said

first and second clamp seats having an arc shape.

Amethod for assemblingunderwater pipes, comprising
the steps of:

(A) preparing a first pipe, a second pipe and a
connector apparatus, the first pipe extending along
a longitudinal axis, an annular first collar
projecting radially and outwardly from a peripheral
end of the first pipe body, and a first flange
projecting radially and outwardly from a peripheral
end of the first collar and havinga first end surface
and a second end surface opposite to the first end
surface along the longitudinal axis, the second pipe
having a second pipe body, an annular second collar
projecting radially and outwardly from a peripheral
end of the second pipe body, and a second flange
projecting radially and outwardly from a peripheral
endof thesecondcollarandhavinga firstendsurface

abutting against the first end surface of the first
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flange, and a second end surface opposite tothe first
end surface of the second flange along the
longitudinal axis, the connector apparatus
including at least two first clamp seats, at least
two second clamp seats and a plurality of connecting
fasteners, each of the first clamp seats having a
first abutment plate extending along the
longitudinal axis, a first connecting plate
extending outwardly and radially from the first
abutment plate, two first end plates each of which
interconnects one end of the first abutment plate
and a correspondingendof the first connectingplate
and each of which is formed with a first aperture,
and a plurality of spaced-apart first through holes
formed in the first connecting plate, each of the
second clamp seats having a second abutment plate
extending along the longitudinal axis, a second
connecting plate extending outwardly and radially
fromthe second abutment plate, two second end plates
each of which interconnects one end of the second
abutment plate and a corresponding end of the second
connecting plate and each of which is formed with
a second aperture, and a plurality of spaced-apart
second through holes formed in the second connecting
plate;

(B) abutting the first end surfaces of the first

and second flanges against each other;



10

15

20

25

21

(C) placing the at least two first clamp seats
on a junction of the first collar and the first flange
such that the first abutment platesof the first clamp
seats abut against an outer circumferential surface
of the first collar and the first connecting plates
of the first clamp seats abut against the second end
surface of the first flange;

(D) extending each of the first fasteners through
the first aperture in one of the first end plates
of oneof the first clamp seats and the first aperture
in an adjacent one of the first end plates of the
other first clamp seat to fixedly interconnect the
two adjacent first end plates;

(E) placing the at least two second clamp seats
on a junction of the second collar and the second
flange such that the second abutment plates of the
second clamp seats abut against an outer
circumferential surface of the second collar and the
second connecting plates of the second clamp seats
abut against the second end surface of the second
flange;

(F) extendingeachof the second fasteners through
the second aperture in one of the second end plates
of one of the second clamp seats and the second
aperture in an adjacent one of the second end plates
of theother secondclampseat tofixedlyinterconnect

the two adjacent the second end plates; and
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(G) extending each of the connecting fasteners
through one of the first through holes of one of the
first clamp seats and a corresponding one of the
second through holes of a corresponding one of the
second clamp seats to fixedly interconnect the first
and second clamp seats, thereby clamping the first
and second flanges between the first and second clamp

seats.



