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FIGURE 1

taching to an outer surface of a pipe by welding. A mating top cradle and
bottom cradle generally encircle and hold a length of the pipe. The bottom
cradle has a pass-through to accommodate the pipe trunnion stop. There is a
base onto which the bottom cradle sets, the base includes a void into which
the pipe trunnion is secured. An insulation layer is positioned between the
pipe and the top cradle and bottom cradle, and around the pipe trunnion stop,
A bolting assembly on the top cradle portion and a mating bolting assembly
on the bottom cradle portion secures the top cradle portion and the bottom
cradle portion to each other. Another embodiment includes multiple pipe
trunnion stops along with respective pass-through and base void sections.
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PIPE ANCHOR
Cross Reference to Related Applications:
[0001] This application is based on U.S. utility patent application number 13/219,206
entitled "Pipe Anchor" filed on August 26, 2011.
Background of the invention:
[0002] Typical pipe anchor supports use lugs or plates attached to the pipe. These lugs
encircle the pipe and transmit the forces generated by the pipe movement from the pipe lugs,
through the insulation, and to an opposing lug welded to a housing, There are serious design
shortcomings when using this arrangement. In such environments, the insulation cross
section width has to be great enough to allow sufficient compressive area to resist the
compressive axial forces generate by the pipe and the stresses under which the pipe is held.
Newer insulation materials aIIoW for a thinner Insulation cross section due to improved
insulating qualities, thus greatly decreasing the area of compression to the point that typically
pipe lugs will not function properly.
Brief Summary of the invention:
[0003] An advantage of the present invention is to provide a clamp-on anchor that can be
assembled to a pipeline in the field that positively limits the movement of the pipe section
relative to the housing assembly axially, laterally, and rotationally.
[0004] In accordance with the present invention, an improved pipe trunnion stop anchor
provides a unique axial restraining system, A pipe trunnion stop is welded to a process pipe

to transmit the axial force generated by the pipe to a base cradle. The
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base cradle includes structural, thermal inserts, which isolate the pipe trunnion stop
from the base assembly. The assembly also retrains the pipe trunnion stop from moving
axially relative to the base assembly and retrains the pipe trunnion stop from moving
faterally relative to the base assembly. There is also a vertical suppart for the pipe
trunnion stop.

[0005] Iry accordance with a preferred embodiment of the invention, therg is
shown a pipe anchor assembly having a pipe frunnion stop having sides and bottom for
attaching to an outer swrface of a pipe, mating top cradle and bottom cradle portions to
gensrally encircle and hold a length of the pipe, a pass-though in the bottom cradie to
allow the pipe trunnion stop to pass through, a base onto which the bottom cradie sels,
and the base includes a void into which the pipe trunnion stop is secured.

[00086] In accordance with a preferred embodiment of the invention, there is
shown a pipe anchor assembiy having a pipe trunnion stop having sides and bottom,
and a generally polygonal cross-sectional shape, for attaching to an outer surface of a
pipe, & mating top cradie and botltom cradie portions to generally encircle and hold a
length of the pipe, a pass-though in the boftom cradle to allow the pipe trunnion stop to
pass through, a base onto which bottom cradle sets, the base includes a void into which
the pipe trunnion is secured, an insulation layer positioned between the pipe and bottom
cradie pardion, an insulation layer positioned all sides and bottom of the pipe trunnion
stop; and a base support having at least two stops.

{0007 In accardance with a preferred embodiment of the invention, there is
shown a pipe anchor assembly having a pipe trunnion stop having sides and bottom for

attaching to an outer surface of the pipe, at least one strap to generally encircle and



3
hold a length of the pipe, a base onto which strap sets, the base includes a void into which
the pipe trunnion is secured, and an insulation void positioned around the trunnion stop in the
base void.
Brief Description of the Drawihgs:
[0010] The drawings constitute a part of this specification and include exemplary
embodiments to the invention, which may be embodied in various forms. It is to be
understood that in some instances various aspects of the invention may be shown
exaggerated or enlarged to facilitate an understanding of the invention.
[0011] Figure 1 shows an exploded view of the pipe anchor assembly in accordance with
a preferred embodiment of the present invention.
[0012] Figure 2 is a head on view of the pipe anchor assembly in accordance with
another preferred embodiment qf the present invention.
[0012.1] Figure 3A shows an exploded view of an alternative pipe anchor assembly in
accordance with a preferred embodiment of the present invention.
[0012.2] Figure 3B shows an exploded view of an alternative pipe anchor assembly in
accordance with a preferred embodiment of the present invention.
[0012.2] Figure 3C shows an éxploded view of an alternative pipe anchor assembly in

accordance with a preferred embodiment of the present invention.
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Detailed Description of the Preferred Embodiments:

{0013] Detailed descriptions of the preferred embodiments are provided herein. tis
to be understood, however, that the present invention may be embodied in various
forms. Various aspects of the invention may be inverted, or changed in reference fo
specific part shape and detail, part location, or part composition. Therefore, specific
details disclosed herein are not 10 be interpreted as limiting, bhut rather as a basis for the
claims and as a representative basis for teaching one skilled in the art to employ the
present invention in virtually any appropriately detailed system, structure or manner.
[0014] Turning first to Figure 1, thers is shown a pipe anchor in accordance with the
preferred embodiment of the present invention. Pipe anchor 10 is shown in the
exploded view encircling a cross-sectional length of pipe 15. Pipe anchor 10 captures
pipe 15 in two ways. First, pipe anchor 10 dlamps to pipe 15, encirdling it complstely
and is secured bolting by assemblies 62, described in more detail below.
Simultaneocusly, pipe trunnion stop 21 engages with cavity 44 in the base assembly 42,
also described in more detail below.

[0018]  Pipe trunnion stop 21 is welded to pipe 15 in the preferred, ilustrated
embodiment, though other ways of securing pipe trunnion stop 21 {o pipe 15 may be
used, including intermediate tabs and bolts, brazing, and integrally fabricating the stop
on the pipe section. The cross-sectional shape of pipe trunnion stop 21 is shown as
rectangular, but i will be appreciated that the shape may be of a variely of shapes,
depending upon the particular environment in which the pipe anchor assembly is
intended {0 be used. The pipe trunnion stop 21 in conjunclion with the opposing cavity

44 in base assembily 82 offers improved anchoring. Preferably, it will be shaped ina
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polygonal configuration {o prevent slippage or movement within the cavity. In some
embodiments, it may be also be circular, oval or elliptical. The base assembly 42 fength
and width along with pipe trunnion stop 21 fength and width can be modified as required
to develop sufficient area {o oppose the forces generated by movement from forces to
the pipe 15,

[0018] Fipe anchor 10 includes top cradle 24 and base cradie 27. Top cradie 24
includes bolting tubes 25 that mate with bolting tubes 26 on base cradie 27. By these
mating bolting tubes 25, 28, pipe anchor 10 encircles pipe 15. Bottom cradie 24 also
includes pass-though void 29 so that pips runnion stop 21 may pass through and be
secured in base assembly 42 as illustrated. In the illustrated embodiment, there are
shown eight bolting tubes 25 on top cradle 24, and eight mating bolting tubes 26 on
base cradie 27, though it will be appreciated that any appropriate number of bolting
tubes may be employed, depending upon the snvironment, Alfernatively, mating top
cradle 24 and base cradle 27 may be hingedly attached on one side and appropriately
affixed to each other on the other side with bolts or other mechanisms known in the art.
[0017] To provide required insulation {o the pipe 15 in the area of pipe anchor 10,
top thermal insulation 31 is provided and located between pipe 15 and top cradle 24,
Similarly, lower thermal insulation 33 is located between pipe 15 and base cradle 27.
Also provided in lower thermal insulation 33 is pass-though void 36 to allow pipe
trunnion stop 21 1o pass through lower thermal insulation 33 and mate securely with
base assembly 42 as iHlustrated. As can be readily appreciated, the preferred design
includes a void or space for ingertion of insulation about the trunnion and other areas

where thermal loss may be present. Allernatively, pipe 15 may be secured to {op
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thermal insulation 31 and lower thermal insulation 33 by encircling siraps, ties, or other
circumferential brackets which allow for passage of the pipe trunnion stop 21, Alsg,
cradies may be configured to encircle pipe 15 and then bracketed or strapped to
encircle pipe 15 and permit use of insulation.

[0018) Due to pipe trunnion stop 21 being attached o pipe 15, further insulation
is desired. Accordingly, axial stop structural insulation 51 is shown forward and aft of
the forward and rearward side walls of pipe trunnion stop 21, to nsulate around pipe
trunnion stop 21 and aide in axial stability of pipe 15. Similarly, lateral stop structural
insulation 53 is shown adjacent lateral side walls of pipe trunnion stop 21, 1o provide
insulation and aide in lateral siability of pipe 15. To complete insulation around pipe
trunnion stop 21, there is provided vertical stop structural insulation 55, and aides in
vertical stability of pipe trunnion stop 21, Axial stop insulation 51, lateral stop structural
insulation &3, and vertical stop structural insulation 85 are shown in Figure 1 as
separated by some distance from pipe trunnion stop 21, but it is only for lllustrative
purposes, and in use, are immediately adjacent the respective walls of pipe trunnion
stop 21.

[0019] Continuing in Figure 1, there is shown base assembly 42 on which pipe
15, along with pipe anchor 10, are supported. Base assembly 42 is curved to support
and provide stability for pipe 15 and base cradie 27. Base assembly 42 further includes
cavity 44 info which pipe trunnion stop 21 along with axiad stop insulation 51, lateral stop
structural insulation 53, and vertical stop structural insulation 55 fif. Support fins 45 are
also illustrated on base assembly 42 10 provide additional structural support, and i will

be understood that any number and design of support fins may be employed fora
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particular purpose. Base assembly 42 fils onlo base assembly support 61 as shown in
Figure 1 and includes external axial stops 65 and external lateral stops 67 to provide
additional axial and lateral support to deter movement of pipe 15. in the field, base
assembly support 81 is often pre-existing and base assembly 42 is altached {o base
assembly support 61 by, in the illusirated embodiment, welding.
[0020] As iflustrated in the preferred embodiment, pipe trunnion stop 21 provides
improved {ateral, axial and vertical support while maintaining insulation for pipe 15, #
will be appreciated that in the particular insulation used is not part of the inventions, and
any appropriate insulation material may be used. In the preferred embodiment shown,
a thin insulation based on aerogel may be employed including insulation sold under the
trademark Cryogel®.
[0021] Turning next to Figure 2, there is shown a front view of a pipe anchor in
accordance with ancther preferred embodiment of the present invention. Similar
elements of Figure 1, described above, are labeled with similar number labels for
consistency, though with a prime after the number label. The embodiment of Figure 2
shows four pipe trunnion stops 21 positionad argund the dreumference of the pipe at
approximately 07, 907, 180°, and 2707, It will be appreciated by those in the arf that any
one, two, three or all four pipe trunnion stops 21 may be used and can be positioned at
any location about the pipe circumference, as is appropriate for the particular
environment and use desired. To accommodate four pipe trunnion stops 21, bolt
assembly 62 is offset at approximately 457 for the horizontal, though any appropriate
positioning may be emploved. Depending upon the number and location of pipe

trunnign stops 21", the number and location of cradle pass-though voids, as well as



10

15

20

8
insulation pass-through voids and base assemblies and respective voids 44' will also be
adjusted. As noted above, encircling metal brackets, straps or straps to affix
circumferential metal casing may be employed without departing from the scope of the
invention.
[0022] While the invention has been described in connection with a preferred
embodiment, it is not intended to limit the scope of the invention to the particular form set
forth, but on the contrary, it is intended to cover such alternatives, modifications, and
equivalents as may be included within the scope of the invention as defined by the
appended claims.
[0023] Turning next to Figures 3A, 3B, and 3C, there are shown alternative preferred
embodiments of the present invention, in which the trunnion stops 217, 21" and 21" are
shown in Figures 3A, 3B, and 3C respectively as having a polygonal cross sectional
configuration of an ellipse, oval or circle. Trunnion stops 21", 21" and 21" are
surrounded by insulation in similar fashion to items 51, 53 and 55 as shown in Figure 1
by respective elements 517, 53”, and 557, 51", 53", and 55™", and 51", 563", and
557", The remaining elements 6f Figures 3A, 3B, and 3C have similar function to those
described in Figure 1, but with a double, triple, or quadruple primes after the item
number to reflect similar items whose only difference is to conform with the different

trunnion stops 217, 21", and 21"
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Claims

1. A pipe anchor assembly comprising:
a) a pipe welded to a trunnion stop, said trunnion stop comprising side(s), a
cross section and bottom surface, the cross section having an oval shape, an
elliptical shape, a rectangular shapé or a circular shape and said trunnion stop
further having an upper arcuate edge, where said pipe is positioned on the upper
arcuate edge of the trunnion stop;
b) a pipe anchor encircling a partial length of said pipe including a top cradie and
bottom cradle, and a bolted securiné assembly to secure said top cradle to said
bottom cradle when said pipe anchor encircles said partial length of said pipe;
c) an insulation layer positioned between said pipe and said pipe anchor;
d) a pass-through in said insulation layer, said pass-through having a shape
matching the rectangular shape, thé oval shape, the elliptical shape or the
circular shape of the cross section of said trunnion stop to accommodate said
trunnion stop;
e) a pass-through in said bottom cradle to accommodate said trunnion stop;
f) a plurality of structural insulation bieces, each of said plurality of structural
insulation pieces being positioned immediately adjacent an outer periphery of
said trunnion stop or said bottom surface of said trunnion stop; and
g) a base, wherein said bottom cradle is positioned on said base, said base
includes a mating void having a cross-sectional shape matching the rectangular
shape, the oval shape, the elliptical shape or the circular shape of the cross

section of said trunnion stop, and said trunnion stop and said plurality of

CA 2841949 2019-09-03
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structural insulation pieces securely fit into said mating void for stable

engagement of said pipe to said base.

2. A pipe anchor assembly as claimed in claim 1 wherein said trunnion stop is

generally box shaped.

3. A pipe anchor assembly as claimed in claim 1 wherein said base includes at

least one axial stop.

4. A pipe anchor assembly as claimed in claim 1 wherein said base includes at

least one lateral stop.

5. A pipe anchor assembly as claimed in claim 1 further comprising:

a) insulation void positioned on all sides and bottom of the pipe trunnion stop.

6. A pipe anchor assembly as claimed in claim 1 further comprising:
a) a base support onto which the base is set, the base support having axial

stops and lateral stops.

7. A pipe anchor assembly as claimed in claim 1 further comprising:
a) a bolting assembly on the top cradle portion; and
b) a mating bolting assembly on the bottom cradle portion for securing the top

cradle portion and the bottom cradle portion to each other.

CA 2841949 2019-09-03
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A pipe anchor assembly as claimed in claim 1 wherein the pipe trunnion stop has

a generally square cross-sectional shape.

A pipe anchor assembly comprising:

a) a pipe welded to a trunnion stop, said trunnion stop having a polygonal
shaped cross-section, said trunnion stop includes a bottom wall, a pair of lateral
side walls extending perpendicularly from said bottom wall and positioned
parallel to each other, and a pair of axial side walls extending perpendicularly
from said bottom wall and positioned parallel to each other, each side wall of said
pair of axial side walls is perpendicular to said pair of lateral side walls and
connects together said pair of lateral side walls, wherein said pipe is positioned
on an upper arcuate edge of each of said pair of axial side walls;

b) a pipe anchor encircling a partial length of said pipe, said pipe anchor
including a top cradle, a bottom cradle, and a securing assembly to secure said
top cradle to said bottom cradle when encircling said partial length of said pipe;
¢) an insulation layer positioned between said pipe and said pipe anchor;

d) a pass-through in said insulation layer to accommodate said trunnion stop;

e) a pass-through in said bottom cradle to accommodate said trunnion stop;

f) a plurality of insulation pieces, each of said plurality of insulation pieces
positioned immediately adjacent a corresponding one of said bottom wall, said
plurality of lateral side walls, and said plurality of axial side walls; and

g) a base onto which said bottom cradle is positioned, said base includes a

mating void having a shape substantially similar to a shape of said trunnion stop,

CA 2841949 2019-09-03
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which said trunnion stop and said plurality of insulation pieces securely fit into

said mating void for stable engagement of said pipe to said base.

A pipe anchor assembly comprising:

a) a pipe affixed to a trunnion stop, said trunnion stop includes a pair of lateral
side walls extending generally perpendicularly from said pipe and positioned
opposite to each other, and a pair of axial side walls extending generally
perpendicularly from said pipe and positioned opposite to each other, each
side wall of said pair of axial side walls is perpendicular to said pair of lateral
side wallls and connects together said pair of lateral side walls, wherein said
pipe is positioned on an upper arcuate edge of each side wall of said pair of
axial side walls;

b) a pipe anchor encircling a partial length of said pipe, said pipe anchor
including a top cradle, a bottom cradle, and a bolted securing assembly to secure
said top cradle to said bottom cradle when encircling said partial length of said
pipe;

¢) an insulation layer positioned between said pipe and said pipe anchor:

d) a pass-through in said insulation layer to accommodate said trunnion stop;
e) a pass-through in said bottom cradle to accommodate said trunnion stop;

f) a plurality of structural insulation pieces, each of said plurality of insulation
pieces positioned immediately adjacent a corresponding one of said plurality of
lateral side walls and said plurality of axial side walls; and

g) a base, wherein said bottom cradle is positioned on said base, said base

CA 2841949 2019-09-03
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includes a void into which said trunnion stop and said plurality of insulation

pieces securely fit.
11. Apipe anchor assembly as claimed in claim 10 further comprising:
a) a bolting assembly on the top cradle portion: and
b) a mating bolting assembly on the bottom cradle portion for securing the top

cradle portion and the bottom cradle portion to each other.

12.  Apipe anchor assembly as claimed.in claim 10 further comprising:

a) an axial stop.

13. Apipe anchor assembly as claimed in claim 10 further comprising a lateral stop.

14. A pipe anchor assembly as claimed in claim 10 wherein said trunnion stop is

generally box shaped.

15.  Apipe anchor assembly as claimed:in claim 10 further comprising:

a) an insulation layer positioned between the pipe and top cradle portion.

CA 2841949 2019-09-03
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