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LATCH FOR A HYDROPROCESSING VESSEL
AND METHOD RELATING THERETO

PRIORITY CLAIM OF EARLIER NATIONAL APPLICATION

[0001] This application claims priority to U.S. Application No. 13/283,400 filed
October 27, 2011.

FIELD OF THE INVENTION

[0002] This invention generally relates to a latch for a hydroprocessing vessel and a

method relating thereto.
DESCRIPTION OF THE RELATED ART

[0003] Often vessels, such as reactors, adsorbers, strippers, and distillation columns,
utilize trays for gas-liquid contacting in various operations, such as hydroprocessing. The
trays can be installed during initial construction of the vessel, as well as removed and
reinstalled during maintenance or refurbishing. Various fasteners may be used securing a tray
to a support ring positioned along an internal circumference of the vessel. Such fasteners may
include one or more bolts, nuts, and/or J-shaped clamps.

[0004] However, such fasteners can suffer several disadvantages. Particularly, often a
tray may have various tubes, such as downcomers, extending through the tray. As a result, the
available space may be limited. As an example, a slotted screwdriver and a wrench are
typically used to orientate and secure a J-clip to a tray. Often, space is limited interfering with
the ability to rotate the wrench inside of the vessel. Due to the space limitations, the fastening
of the J-clip to a support ring for securing the tray can be a time consuming process.
Accordingly, it is desirable to provide an alternative fastening mechanism that can be used
within a space constrained arca and may minimize the number of tools required to secure a

tray to a vessel.
SUMMARY OF THE INVENTION

[0005] One exemplary embodiment may be a latch for a hydroprocessing vessel. The

latch may include an elongated substantially cylindrical shaft, a helical pawl coupled to the
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clongated substantially cylindrical shaft, and a grip coupled to the elongated substantially
cylindrical shaft. Usually, the grip forms a polygon having at least three sides and adapted to
be engaged by a tool.

[0006] Another exemplary embodiment can be a hydroprocessing vessel. Usually, the
hydroprocessing vessel includes an enclosure defining an interior volume, at least one
internal structure, a member, and a latch having an elongated substantially cylindrical shaft
coupled to a helical pawl for engaging and disengaging the member from the at least one
internal structure.

[0007] A further exemplary embodiment may be a method of latching a member to an
internal structure of a hydroprocessing vessel. The method can include coupling a helical
pawl of a latch to the internal structure. Typically, the helical pawl has a first position
disengaged with the internal structure and a second position engaged with the internal
structure.

[0008] The embodiments disclosed herein provide a latch that allows the simple fastening
of a tray to a vessel. Generally, the latch can include a helical or spiral pawl for securing the
tray to the vessel. A protrusion on an end can be adapted to correspond with a tool, such as an
extension for a ball-and-socket wrench to allow rotation of the latch within constrained

spaces of a vessel to secure or release the tray by engaging or disengaging the latch.
DEFINITIONS

[0009] As used herein, the term "coupled” can mean two items, directly or indirectly, joined,
fastened, associated, connected, or formed integrally together either by chemical or mechanical
means, by processes including stamping, molding, or welding. What is more, two items can be
coupled by the use of a third component such as a mechanical fastener, e.g., a screw, anail, a
staple, or a rivet; an adhesive; or a solder.

[0010] As used herein, the terms “absorbent” and ““absorber” include, respectively, an
adsorbent and an adsorber, and relates, but is not limited to, absorption, and/or adsorption.
[0011] As used herein, the term “vapor’ can mean a gas or a dispersion that may include or

consist of one or more hydrocarbons.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a cross-sectional, schematic depiction of a portion of an exemplary
vessel.

[0013] FIG. 2 is a top, plan view of an exemplary platform in the exemplary vessel.
[0014] FIG. 3 is a perspective view of an exemplary latch.

[0015] FIG. 4 is a side, clevational view of the exemplary latch.

[0016] FIG. 5 is another side, elevational view of the exemplary latch.

[0017] FIG. 6 is a back, clevational view of the exemplary latch of FIG. 5.

DETAILED DESCRIPTION

[0018] Referring to FIG. 1, an exemplary vessel 10 can be utilized in any suitable
hydrocarbon refining process, such as hydroprocessing. Generally, the vessel 10 can be a
reactor, an adsorber, a stripper, a distillation column, or any other suitable vessel utilized in,
e.g., hydroprocessing operations. Often, such a vessel 10 can facilitate mass transfer
operations in downflow, upflow, co-current flow, and counter-current flow for one or more
fluids, such as a gas, a liquid, and/or a mixed phase of a gas and a liquid, such as a dispersion.
[0019] The vessel 10 can include an enclosure 20 having one or more side walls defining
an interior volume 30. Often, at least one internal structure 40 can be located inside of the
vessel 10. As depicted in FIG. 1, the at least one internal structure 40 can include beams 50, a
support ring 54, and a member 70. In this exemplary embodiment, the member 70 can include
a tray 80 having one or more downcomers 84. Often, gas can flow downward through the
downcomers with liquid collecting on the tray 80. Although not depicted, apertures in the tray
80 can allow liquid to pass there-through. In addition, in some operations gas may pass
upwards. Two latches 100 can secure the tray 70 to the support ring 54.

[0020] Referring to FIG. 2, a platform 60 is depicted positioned at another elevation
within the vessel 10. The platform 60 is not depicted in FIG. 1 of the vessel 10. At this
location, at least one internal structure 40 can include the platform 60 that can be positioned
inside of the vessel 10 and be used instead or in conjunction with the tray 80 depicted in FIG.
1. In this exemplary embodiment, the platform 60 can be substantially circular forming a
rectangular opening for positioning a member 70, in this instance a man-way cover 90

positioned over beams 50, therein. The man-way cover 90 can straddle beams 50 and be
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secured with the latches 100. As the latches 100 can be substantially similar, only one latch
100 will be described hereinafter with respect to the tray 80, although the latch 100 may also
be similarly utilized with the man-way cover 90, as depicted in FIG. 2.

[0021] Referring to FIGS. 3-6, a latch 100 can include an elongated substantially
cylindrical shaft 120 coupled to a helical or spiral pawl 140. In addition, a grip 160 can be
coupled to the elongated substantially cylindrical shaft 120 on an upper end 150, and in turn,
be coupled with a protrusion 170. The protrusion 170 can be substantially wedge-shaped,
although the protrusion 170 can form any suitable shape. The grip 160 may form a polygon
having at least three sides, and in this exemplary embodiment, have a perimeter substantially
being a hexagon. Generally, the grip 160 can be adapted to be engaged by any suitable tool,
such as a wrench, pliers, and an extension for a ball-and-socket wrench.

[0022] The helical pawl 140 can be used for engaging and disengaging a member, such as
the tray 80, and may extend or at least partially spiral no more than 180 degrees, optionally
no more than 120 degrees or 100 degrees, about the circumference of the elongated
substantially cylindrical shaft 120. Desirably, the helical pawl 140 has a rise of no more than
30 degrees from a lower end 144 to an upper end 148. This allows an upper face of the helical
pawl 140 to slide up against the underside of the tray 80.

[0023] Referring to FIGS. 3-5, the latch 100 can form two pieces 110 and 112
corresponding at a seam 114 with each piece 110 and 112 inserted through a hole from
opposing sides of the tray 80. The first piece 110 including the grip 160 and the protrusion
170 may be inserted downward through the hole and the second piece 112 including the
clongated substantially cylindrical shaft 120 and the helical pawl 140 may be inserted upward
through the hole. The first and second pieces can be coupled using any suitable connection,
such as threads, press-fits, or welds, to form a unitary piece as depicted in FIGS. 4-6. The
scam 114 may be obscured by the tray 80 in FIGS. 4-6. Generally, the grip 160 has a larger
circumference than the hole to prevent the latch 100 from falling there-through.

[0024] The latch 100 can have a first position 104 disengaged from the tray 80, as
depicted in FIG. 4, and a second position 108 engaged with the tray 80, as depicted in FIG. 5.
Utilization of a hand or any suitable tool, such as an extension for a ball-and-socket wrench,
can be applied to the grip 160 to rotate the latch 100, as depicted in FIG. 4, 180 degrees
clockwise to position the helical pawl 140 underneath the support ring 54 of the vessel 100.
Although in this exemplary embodiment the latch 100 is rotated 180 degrees, any suitable

_4.-
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path of rotation may be utilized, such as 30 to 540 degrees, preferably 90 to 270 degrees. The
protrusion 170 can indicate the position of the latch 100 by pointing away from the wall 20,
as depicted in FIG. 5, when the upper end 148 of the pawl 140 engages the underside of the
support ring 54.

[0025] As depicted in FIG. 6, the helical pawl 140 of the latch 100 can reside completely
underneath the support ring 54. Optionally, a gasket 44, as shown in FIGS. 4-6, can be
positioned between the tray 80 and the support ring 54 to allow some resiliency between the
support ring 54 and the tray 80 to secure them thereto.

[0026] The latch 100 can be manufactured from any suitable material depending on the
conditions within the vessel 10. Such suitable materials can include carbon steel, stainless
steel, and titanium. The gasket 44 can be manufactured from any suitable material, such as
rubber, synthetic plastic, or heat resistant fiber, such as one or more ceramic fibers.

[0027] Thus, the latch 100 allows the securing of the tray 80 within the vessel 10.
Reversing the positioning of the latch 100 by 90 degrees as depicted in FIG. 4 can allow the
removal of the tray from the vessel 100 for, ¢.g., maintenance or refurbishment. The
protrusion 170 can indicate the disengaged position by pointing towards the wall 20. It should
be understood that the protrusion 170 can be modified so pointing towards the wall 20
indicates engagement and pointing away from the wall indicates disengagement of the latch
100. In addition, the grip 160 being a polygon with at least three sides may correspond to a
suitable tool, such as a wrench or pliers. Thus the installation of members, such as trays and
man-way covers, inside a vessel can be hastened and thus time spent offline or during
installation of the trays may be minimized. Moreover, such a latch can ease operation, and
thus minimize potential injuries.

[0028] Without further elaboration, it is believed that one skilled in the art can, using the
preceding description, utilize the present invention to its fullest extent. The preceding
preferred specific embodiments are, therefore, to be construed as merely illustrative, and not
limitative of the remainder of the disclosure in any way whatsoever.

[0029] From the foregoing description, one skilled in the art can easily ascertain the
essential characteristics of this invention and, without departing from the spirit and scope
thereof, can make various changes and modifications of the invention to adapt it to various

usages and conditions.
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CLAIMS:

1. A method of latching a member to an internal structure of a hydroprocessing
vessel, comprising:

coupling a helical pawl of a latch to the internal structure wherein the helical pawl has

a first position disengaged with the internal structure and a second position
engaged with the internal structure.

2. The method according to claim 1, wherein the member comprises a tray.

3. The method according to claim 2, wherein the tray comprises one or more
downcomers.

4. The method according to claim 1, 2, or 3, wherein the member comprises a man-
way Cover.

5. The method according to claim 1, 2, or 3, wherein the latch further comprises an
elongated substantially cylindrical shaft coupled to the helical pawl.

6. The method according to claim 5, wherein the helical pawl forms at least a portion
of a helix extending no more than 180 degrees around a circumference of the elongated
substantially cylindrical shaft.

7. The method according to claim 1, 2, or 3, wherein the latch further comprises an
elongated cylindrical shaft coupled to a grip forming a polygon having at least three sides and
adapted to be engaged by a tool.

8. The method according to claim 7, wherein the grip forms a hexagon adapted to be
engaged by a wrench.

9. A latch for a hydroprocessing vessel, comprising:

A) an elongated substantially cylindrical shaft;

B) a helical pawl coupled to the elongated substantially cylindrical shaft; and

C) a grip coupled to the elongated substantially cylindrical shaft wherein the grip

forms a polygon having at least three sides and adapted to be engaged by a tool.
10. The latch according to claim 9, wherein the helical pawl extends no more than 180

degrees around a circumference of the elongated substantially cylindrical shaft.
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