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MULTI-TUBE INSERTION FIXTURE AND PROCESS

CROSS-REFERENCE TO RELATED APPLICATION

[0001]  This application is a non-provisional application of U.S. Provisional
s Application No. 60/705,998, filed on August 5, 2005, which is incorporated by

reference.

BACKGROUND

[0002]  The present invention relates generally to cooling systems, and more

specifically to shell and tube condensers.

10 [0003] Shell and tube condensers typically have a plurality of tubes situated inside
a cylindrically-shaped outer shell. The ends of the tubes terminate in 6penings
defined in an end plate or “tubesheet” at each end of the shell. Opposite ends of the
tubes are open for directing a flow of fluid through the tubes. Known assembling
processes for shell and tube condensers have been problematic. For instance, it can be

15 difficult to keep the tubes aligned when inserting them in the shell and tubesheet. In
other instances, if the tubes are inserted into the tubesheet one at a time, it is possible
for a tube to be inserted into the wrong opening in one of the tubesheets. Locating the
proper opening in the tubesheets can be difficult due to the close proximity of the

openings and the tight tolerance of the concentric fits.

20 [0004]  The present application addresses shortcomings associated with the prior

art.
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SUMMARY
[0005] In accordance with certain teachings of the present disclosure, a method for
assembling a plurality of tubes to a tubesheet includes situating a first end of each of
the tubes over a corresponding support rod that extends from a pattern block. A first
end of a plurality of locating members is inserted into a second end of each of the
tubes such that a second end of the locating member extends from the tube second
end. The tubesheet is slid over the locating members and tubes such that each of a
plurality of holes in the tubesheet receive corresponding ones of the tubes. Typically,
two tubesheets are connected to opposite ends of a shell, so the assembled tubesheets

and shell are slid over the locating members and tubes.

[0006] The locating members may then be removed from the second end of the
tubes. The second ends of the tubes are expanded to attach the tubes to the tubesheet.
The assembly is then removed from the support rods and the remaining ends of the
tubes are expanded to attach them to the tubesheet at the opposite end of the shell. In
some embodiments, the support rods are removable from the pattern block. The
locating members have a first end that is receivable by the corresponding support rod,
and a tapered second end that facilitates the proper tube being received by the

corresponding hole in the tubesheet.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] Other objects and advantages of the invention will become apparent upon
reading the following detailed description and upon reference to the drawings in

which:

[0008]  Figure 1 illustrates a typical tubesheet.
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[0009]  Figure 2 schematically illustrates a front view of a pattern block in

accordance with the present disclosure.

[0010]  Figure 3 schematically illustrates a support rod in accordance with the

present disclosure.

[0011] Figure 4 schematically illustrates a locating member in accordance with the

present disclosure.

[0012] Figure 5 is a perspective view of the support rods assembled to the

mounting plate.

[0013] Figure 6 is a perspective view showing tubes situated over the support rods

with locating members inserted into the ends of the tubes.

[0014] Figures 7-10 are various views showing the shell and tubesheet being

situated over the locating members and tubes.

[0015] While the invention is susceptible to various modifications and alternative
forms, specific embodiments thereof have been shown by way of example in the
drawings and are herein described in detail. It should be understood, however, that
the description herein of specific embodiments is not intended to limit the invention to
the particular forms disclosed, but on the contrary, the intention is to cover all
modifications, equivalents, and alternatives falling within the spirit and scope of the

invention as defined by the appended claims.
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DETAILED DESCRIPTION OF THE INVENTION
[0016] Hlustrative embodiments of the invention are described below. In the
interest of clarity, not all features of an actual implementation are described in this
specification. It will of course be appreciated that in the development of any such
actual embodiment, numerous implementation-specific decisions must be made to
achieve the developers’ specific goals, such as compliance with system-related and
business-related constraints, which will vary from one implementation to another.
Moreover, it will be appreciated that such a development effort might be complex and
time-consuming, but would nevertheless be a routine undertaking for those of ordinary

skill in the art having the benefit of this disclosure.

[0017]  Figure 1 conceptually illustrates a typical tubesheet for a shell and tube
condenser. In the illustrated tubesheet 10, eight holes 12 are defined for receiving the
condenser tubes. Depending on the construction of the condenser, any number of
tubes and tube patterns could be used. The condenser tubes are received in the
openings 12 of the tubesheet 10 and the tubes are expanded to fix them to the

tubesheet 10.

[0018] Figures 2-4 illustrate three components of a fixture for facilitating the
assembly of a shell and tube device in accordance with aspects of the present
disclosure. The fixture includes a pattern block 100, shown in Figure 2, a support rod
102 (Figure 3) and a tapered locating member, or “bullet” 104 (Figure 4). The
particular pattern block 100 shown in Figure 2 defines eight holes 112 corresponding

to the holes 12 of the tubesheet 10. The holes 12 may be threaded to receive a
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threaded end of the support rods 102. The number and pattern of the holes 112 will of

course vary depending on the configuration of the particular tubesheet being used.

[0019] Initially, the pattern block 100 and the support rods 102 are assembled as
shown in Figure 5. To assemble the shell and tube device, one end of each of the
condenser tubes 120 is placed over a corresponding one of the support rods 102 as
shown in Figure 6, leaving the opposite end of the tubes 120 free. The support rods
102 extending from the pattern block 100 allow multiple tubes 120 to be placed over
the support rods 102 simultaneously. Once the tubes 120 are in place, the bullets 104
are inserted into the ends of the tubes 120 opposite the pattern block 102. As shown
in Figure 4, the bullets 104 have one end 105 that is tapered. The opposite end 106 of
the bullet 104 is sized such that it can be inserted into the tube 120 with the tapered
end 105 extending therefrom. The tapered end 105 allows easier placement of the

holes of the tubesheets 124 over the appropriate tube 120.

[0020] After the bullets 104 are inserted into the tubes 120, the shell 122 and
tubesheet 124 are placed over the tubes 120 as shown in Figures 7, 8 and 9. In the
illustrated assembly, the shell 122 has a tubesheet 124 at either end of the shell 122.
In Figure 7, the tapered ends of the bullets 104 receive the corresponding holes of the
first tubesheet 124 at one end of the shell 122. The first tubesheet 124 is slid down
the length of the tubes 120, as shown in Figure 8, until the tubesheet 124 reaches the
end of the tubes 120 being supported by the support rods 102 extending from the
pattern block 100. When the second tubesheet 124 at the end of the tubes 120

opposite the pattern block 100 reaches the bullets 104, the holes of the second
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tubesheet 124 receive the tapered end of the corresponding bullet 104 to facilitate

situating the second tubesheet 124 about the tubes 120.

[0021] Once the shell 122 and tubesheets 124 are in place, the bullets 104 are
removed as shown in Figure 10. The ends of the tubes 120 opposite the pattern block
100 are expanded to fix the ends of the tubes 120 in the holes of the tubesheet 124.
The assembled tubes 120, shell 122 and tubesheets 124 are removed from the support
rods 102 of the fixture, and the remaining ends of the tubes 120 are expanded to attach

them to the tubesheet 124 at the opposite end of the shell 122.

[0022] As illustrated herein, the support rods 102 are received by the pattern block
100 such that the support rods 102 are oriented generally horizontally. However, the
combined pattern block 100 and support rods 102 can be used with the rods oriented
in other manners, such as vertically. Moreover, the number, size, pattern, etc. of the
holes 112 in the pattern block 100 can be varied as necessary to support the associated

shell and tube assembly.

[0023] The particular embodiments disclosed above are illustrative only, as the
invention may be modified and practiced in different but equivalent manners apparent
to those skilled in the art having the benefit of the teachings herein. Furthermore, no
limitations are intended to the details of construction or design herein shown, other
than as described in the claims below. It is therefore evident that the particular
embodiments disclosed above may be altered or modified and all such variations are
considered within the scope and spirit of the invention. Consequently, all such similar
applications are considered within the scope and spirit of the invention. Accordingly,

the protection sought herein is as set forth in the claims below.
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CLAIMS

WHAT IS CLAIMED IS:

L. A method for assembling a plurality of tubes to a tubesheet, the method
comprising the steps of:
5 situating a first end of each of the tubes over a corresponding support rod that
extends from a pattern block;

inserting a first end of a plurality of locating members into a second end of
each of the tubes such that a second end of the locating member

extends from the tube second end; and
10 sliding a first tubesheet over the locating members and tubes such that each of

a plurality of holes in the tubesheet receive corresponding ones of the

tubes.

2. The method of claim 1, further comprising removing the locating

members from the second end of the tubes.

15 3. The method of claim 2, further comprising attaching the tubes to the
tubesheet.
4. The method of claim 3, wherein attaching the tubes to the tubesheet

includes expanding the tubes.

3. The method of claim 1, wherein the first tubesheet is connected to a
20 first end of a shell and a second tubesheet is connected to a second end of the shell,
the method further comprising sliding the first and second tubesheets and shell over

the locating members and tubes such each of a plurality of holes in the first and
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second tubesheets receive corresponding ones of the tubes, and the first and second

tubesheets are situated at the first and second ends of the tubes, respectively.

6. The method of claim 5, further comprising attaching the second

tubesheet to the second end of the tubes.

7. The method of claim 6, wherein attaching the second tubesheet

includes expanding the second end of the tubes.

8. The method of claim 6, further comprising removing the tubes from the

support rods.

9. The method of claim 8, further comprising attaching the first tubesheet

to the first end of'the tubes.

10.  The method of claim 9, wherein attaching the first tubesheet includes

expanding the first end of the tubes.

11.  The method of claim 1, further comprising attaching the support rods

to the pattern block.

12. A fixture for assembling a plurality of tubes to a tubesheet, the fixture
comprising:
a pattern block;
a plurality of support rods, each of the support rods having first and second
ends, the first ends being attachable to the pattern block, the second

ends adapted to receive one end of a corresponding tube; and
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a plurality of locating members, each of the locating members defining a first

end that is receivable by a second end of a corresponding tube.

13.  The fixture of claim 12, wherein the locating members each define a

tapered second end.

5 14.  The fixture of claim 13, wherein the first end of the support rods is

threaded.
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