TITLE OF THE INVENTION: VESSELS WITH PERSONNEL ACCESS PROVISIONS
BACKGROUND OF THE INVENTION [0001] The present invention relates to containers or
vessels used to hold and ship specialty and other materials such as high-purity (HP) and
ultra-high-purity (UHP) fluids, [0002] New developments and enhancements In technologies
utilized in the electronics industry are leading to demands for increasing quantities of specialty
materials such as HP and UHP fluids used in manufacturing processes. Specialty materials
are chemicals used in manufacturing processes, such as the manufacture of electronic
components, that exhibit certain properties such as high purity or ultra high purity. Specialty

materials can be, for example, powders; fnpsitonse SNFBRITSENS, and vapors. The term
"fluids,"” 10as used herein, is intended to encompass gases, liquids, sublimed solids, and

combinations thereof. [000gESpECRNYIMaREREONI-BEGHFRRRYSISES and treatment of
associated production equipment may require delivery of products with impurities measured at
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purity products in the ves?l% 005] Contaminants can take the form ot solids, liquids, and

gases, Cont&RTRMRYSA fmed, for example, by residue from another type of rnaterial
previously stjgghin specialty materials used for different processes and treatment of associated

production equipment may require delivery of products with impurities measured at the
ppb level. Even though specialty gases and chemicals may account for only about 0.01

16  to about 0.1 percent of production expenses, a shortage of these materials can
jeopardize the ability to maintain desired or required production volumes in, for example,
electronics manufacturing facilities. In some cases, using contaminated product in a
manufacturing process may jeopardize the final product specifications. The
specifications of the final product may be determined at the very last stage of the

20  manufacturing processes. For example, in the case of wafer production, the
specifications of the final product may be checked during a product quality assurance
procedure. Produced wafers may be considered “out of spec” and may be thrown away,
which can account for the losses of many millions of dollars. Therefore, preserving the
purity of specialty materials during delivery is of substantial importance.

25 [0004] Contamination of a vessel used to hold an HP or UHP fluid or other specialty
material can be characterized as the presence of substances that can compromise a
pre-defined purity level of the specialty material upon introduction of the specialty
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5the vessel. Contaminants can also be introduced by, for example, infiltration of ambient air
into the internal volume of the vessel due to leaks in the vessel. More particularly, oxygen
introduced by ambient-air infiltration is generally considered a contaminant with respect to HP
and UHP fluids and other specialty materials used in the manufacture at electronics. The
oxygen can form contaminating oxides on the interior surfaces of the 10vessel. Moreover,
oxygen moleclemiGan be tiagnscomihminteation stitfadew ottieriviedselvase'heffuse into
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[0007] In some cases, the older delivery methods for delivering small quantities of HP
25 and UHP materials may no longer be applicable. For example, deliveries using cylinder

bottles or other small packages may no longer be acceptable in some manutfacturing

processes due to the need for relatively large quantities of such materials. For example,

demands for ultra-high purity “White Ammonia” (NHz) and high purity nitrogen-triflouride

(NF3) have grown significantly in recent years, and bulk quantities of these materials are
30 now required in many different manufacturing processes.

[0008] Bulk delivery vessels and systems for delivering HP and UHP materials were
not known or used in the recent past. Only the recent development of new technologies,
for example, technologies used for production of various electronic devices, have lead to
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10UHP products. "Baking ovens used for container heating may vary in size and shape, but
typically are restricted to the preparation of relatively small containers such as cylinders.
10009] Large size containers or vessels, such as those necessary for the delivery of industrial
gases in bulk quantities, cannot utilize the preparation methods for relatively 15smaii
containers. New container preparation methods for bulk HP and UHF products have been

developed apg irosiices Rdha womtainer HriastyHFopexantplachrespbifaiibho (s dC, and
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cannot be perfo since baking requires significantly higher temperatures to achieve
adequate costitf Surface preparation. [0010] Methods for cleaning and preparing large size

vessels for deely of e 3 LR RERUFIR g aaULaRcbasm bR aarindseinglsiy.
s are qui
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purity substanees: Isosenmeve et igamtaibplextionth&aapertdtion bodies, agreements, and
conventions including, for example, the U.S. Department of Transportation (DOT), the
United Nations (UN), the International Maritime Dangerous Goods (IMDG), the European
25  Agreement Concerning the Carriage of Dangerous Goods by Road (ADR), the
Convention for Safe Containers (CSC), etc. In other words, large containers used as
transport vessels are regulated by transportation organizations around the world. For
example, according to DOT recommendations, the maximum outside temperature of a
portable 1SO tank T50 type should not exceed 125°F, to avoid introducing thermal
30 stresses and fatigue in tank. Apparently, a “baking” process cannot be performed since
baking requires significantly higher temperatures to achieve adequate container surface

preparation.

[0010] Methods for cleaning and preparing large size vessels for delivery of HP and
UHP products are known and are in practice in the industry. These methods are quite
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stationary containers. For portable containers, however, the task of ‘achieving and preserving
product purity is more challenging. Portable containers need to comply with 15various
regulations imposed not only by standards regulating container materials, desion, and
mechanical properties, but also by different national transportation bodies around the world
including, for example, DOT, UN, iMDG, ADR, CSC, etc. The job of these bodies and their
regulations is 10, make SHIS AL BRaREseRAIRsRHRAYITo delbrquamtidesiiindifferstiner
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procedures are strictly regulated, and all containers that fail to comply with existing
regulations are not permitted to be used for transporting dangerous goods. At the same
time, some of the container design, preparation, and inspection procedures contradict

high purity product requirements.

25 [0012] One would need to understand the requirements that are imposed on
transportable containers to understand what may and may not be done to a standard
container design, a regulated container preparation process, an inspection procedure,
etc. New or modified container designs, as well as new or modified preparation and
inspection procedures may need to be approved for use by national transportation

30 bodies. An example of some of the inspection-related requirements imposed on
containers is shown in the section “ISO Inspection Requirements” of ITCO ACC
MANUAL issue No. 3: Jan. 2003, which states: “[flor man entry it is the responsibility of
depot supervisor to ensure that the tank is safe to enter. This may require an inspection
for gas contaminati'on of low oxygen.” This statement taken from the container
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[0013] Another example of regulated container inspection requirements may be found in
chapter "Pressure Vessel Not Acceptable Conditions" of the ITC ACC MANUAL 15issue No.
3: Jan. 2003. For example, the following vessel conditions found during the inspection may
gualify the inspected vessel as unacceptable for further use: defects to welds or parent
materials body executed grinding, deeper than 0.1 mm (0.004 inch) Excessive grinding or
other metal gepletion whithreduessrhersheltsickhess 20ty ledbatiarktsemaifhum

bt M oS ey VDS He 0 el eyl usT e insatde
contaminatidirig éatgt?ggg%é%r}?gsrgohé@{g% G mALKARS de0sg
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er

possible surfdi@éogo'dmﬁmﬁﬁf@ﬁ?[ﬁ’é‘ﬂfk(Qeeﬁ%@,”gﬂ%&?é‘)o‘?rﬁ?@%fsmal e ure, etc. Un
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10 container preparation method is described, for example, in US patent no. 6,616,76982.
Thus, a substantial amount of time, energy, and money can be saved by avoiding the
need for container preparations whenever possible.

[0013] Another example of regulated container inspection requirements may be found
in chapter “Pressure Vessel Not Acceptable Conditions” of the ITCO ACC MANUAL

15  issue No. 3: Jan. 2003. For example, the following vessel conditions found during the
inspection may qualify the inspected vessel as unacceptable for further use:

« defects to welds or parent materials

* body executed grinding, deeper than 0.1 mm (0.004 inch)

« Excessive grinding or other metal depletion which reduces the shell thickness
20  to less than the minimum

* Corrosion or pitting which results in an shell thickness below the required

minimum or create contamination traps

* Stress corrosion

» Sharp indentations, creases, or dents ...
25 * Dents grater then 6 mm (0.25 inch) to the top third of the tank shell

» Dents grater then 10 mm (0.4 inch) to the bottom two thirds of the tank shell

[0014] To comply with the above-listed conditions, a rigorous internal container
inspection is required. The inspection may involve not only visual qualitative analyses of
the container internal surfaces, but also the actual measurement of possible surface

30 discontinuities, particle sizes, shape of the internal structure, etc. Under today’s
standard practices, human entry into an inspected vessel is practically inevitable in order
to achieve the required inspection quality. That is why the industry accepted and
established standard requires a container entry by an inspector through the manway
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associated with internal container inspections. Thus, the size of a manway, and often its
position as well, are regulated to ensure safe entry and exit into and out of a confined space
by the inspector. [0015] Another document which establishes requirement for containers
snipped around the world has been developed by the UN. For example, UN type T50 Portable
ISO Tanks used in International transport for the carriage and use of anhydrous Ammonia UN
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The presence of qualified and licensed representatives is essential, and only these
representatives may perform the inspection and eventually pass or fail the container for
further use. The following is also stated in another section of the CSC document: “...The
inspection and tests described herein must be performed or witnessed by an

25  inspector/agency qualified and approved by the competent authority or its authorized
body. The CSC and the UN tank test and inspection may be performed by the same
inspector if they are suitably qualified to do so. Typical agencies approved to perform this
work are: ABS, Bureau Veritas, Lloyds Register etc....” In practice, the requirements in
the last example demand that a qualified inspector should enter the container and

380 perform the inspection. The final verdict on whether the container may continue to be
used in service may be issued only upon completion of the inspection. Unfortunately,
none of the qualified inspection agencies are intimately familiar with requirement for
containers and systems transporting and supplying HP and UHP products. Therefore,



the inspectors may be qualified to perform the inspection of the containers, but they may not
be qualified to enter the container transporting HP or UHP goods. 10016] Vessels used to hod
and transport bulk quantities of HP and UHP gases and other specialty materials typically
include various external valves. The valves can be 5used for functions such as pressure relief;
transfer of material into, out of, and within the vessel, etc. The valves are usually located in a
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of the valve box an an eo er matin 0|nt on the re aJ de oxX Is
relatively largge Resimashing ‘fi’f'l"éﬁﬂﬁﬂt"%é“%ﬂ% AR NG ynl0 r&%ﬁ%&eﬁ%‘éﬁ r({,%an be

difficult, partimdasilinitrangmovtaists. vessels that are typically subjected to mechanical shocks

vibrations, and 25temperature swings during transportation, Thus, eakast_:za sacrodsfst [ g
a manway Ioﬁ%ﬁéﬂlatM@@WW&“&W&]\?@'BEﬁW@?Eé@%H@VQ BRI & e ot Contan atlon

in a vessel umwmmew HERspOHRYa speaaitioth ef dpBciatiyl W eTigiasds patticuiRbihe
specialymaiglely o (OISh A enogB e nsiningas orarcuhsnoatisprice

personnel access rovision sse used to transRort b%k uantflrt eesv%ﬁ S euaé% b6
materials sudﬁ%éeﬂﬁ”&%%mp \iﬁi‘é"egox by fasteners, so that the
removed to provide access to the internal volume of the vessel.
[0018] A valve box that may function as a manway needs to be sufficiently large to
facilitate the passage of an adult-sized human therethrough. For example, valve boxes
20 that may function as manways typically have a diameter of at least approximately 2.5
feet. Thus, the interface between the removable bottom of the valve box and the flange
or other mating point on the remainder of the valve box is relatively large. Maintaining an
airtight seal across such a relatively large interface can be difficult, particularly in
transportable vessels that are typically subjected to mechanical shocks, vibrations, and
25  temperature swings during transportation. Thus, leakage across the seal of a manway
located at the bottom of a valve box represents a potential source of contamination in a
vessel used to hold and transport bulk quantities of HP and UHP gases and other
specialty materials.

[0019] An ongoing need therefore exists for a substantially leak-free personnel access
30 provision for a vessel used to transport bulk quantities of specialty materials such as HP
and UHP gases.



BRIEF SUMMARY OF THE INVENTION [0020] Embodiments of vessels include personnel
access provisions having welded or otherwise permanent connections that substantially
reduce the potential for leakage into or out of the vessels by way of the personnel access
provisions. [0021] Embodiments of vessels comprise a shell defining an internal volume; a
sleeve mounted on the shell and defining a passage that facilitates personnel access to the
internal volume; and a cover that ggygrns tha/passagerandesNGBNEDRD to the sleeve by a
weld. [0022] Embodiments of vessels capable of holding and transporting high-purit gnd
10ultra-high-mady] g&seisodoneptisef sesisels iadhsifoResiera %Sﬁﬁ@@&'ﬁ'ﬂ?ﬁh@g@wge or

through the shell- And A cAYSSREERMARGBHY PanaasieatiaIareanceahteosietaldo[6GAape into
Methods are provided for accezt?ir#? an iéFernal volu %%Isg ﬁ(r%%ﬁ.%nlhe vessel comprises a
e

shell that defieVtRENGERTAFTAIMRY & EREEONRetod to the shell and defining a passage

from outside gy vESREIRIRIRIVERENOLoMEH W hepusrirgannacted inllecsieeiee y a

eld and covering the passage. The methods comprise cutti e : | er
\;Vway from tr\:@éa&eage;t%a'ﬁ'i@?ﬁmaﬁfﬁm?ef’ﬁsf'a It?r"ﬁag %ék‘#é&o?\%lﬁﬂna%]s%\g%ég%@;/

DESCRIPTIQNe®E SEVER ALV EWS DR THNEDRANTSRASS I6{0hed eRiedrgsiRgeve by
summary, asgyglias the following detailed description of preferred embodiments, are better
understood when read in conjunction with the appended drawings. The drawings are

presented loribestratErepuipestscdnbssalistanelie opbaditgag panseer gt HSY Atfted to
the spegific epPORIgASAIRH AR EbHS gEaVURaS-d AdewiRviBgsoRTEIGD dgtentiitside

view of an embodiment of a vessel having a persqnnel ac VISIORk | of a valve
box. [0026] FIEHSS e LRI e R S R e i Figure
1

ional view 0
[0023] Methods are provided for accessing an internal volume of a vessel. The vessel
comprises a shell that defines the internal volume, a sleeve connected to the shell and
defining a passage from outside of the vessel to the internal volume, and a cover

15  connected to the sleeve by a weld and covering the passage. The methods comprise
cutting the weld; moving the cover away from the passage; and entering the internal

volume by way of the passage.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

20 [0024] The foregoing summary, as well as the following detailed description of
preferred embodiments, are better understood when read in conjunction with the
appended drawings. The drawings are presented for illustrative purposes only, and the
scope of the appended claims is not limited to the specific embodiments shown in the
drawings. In the drawings:

25 [0025] Figure 1 is side view of an embodiment of a vessel having a personnel access
provision in the form of a valve box;

[0026] Figure 2 is a magnified, cross-sectional view of the area designated “A” in
Figure 1;

[0027] Figure 3 is a magnified view of the area designated “B” in Figure 2;
30 [0028] Figure 4 is a cross-sectional view of a portion of a first alternative embodiment

of the vessel shown in Figures 1-3, taken from the same perspective as Figure 2;
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[0027] Figure 3 is a magnified view of the area designated "S" in Figure 2; 30[0026] Figure 4
is a cross-sectional view of a portion of a first alternative embodiment of the vessel shown in
Figures 1-3, taken from the same perspective as Figure 2; [0029] Figure 6 is a
cross-sectional view el a portion of a second alternative embodiment of the vessel shown in
Figures 1-3, taken from the same perspective as Figure 2; [0030] Figure 6 is a cross-sectional

view of a p‘ﬁ&bﬁéﬂf ahird alienative ssphadimen; of dh weasslestaandalfigative 1-3, taken

from the sante perspective as Figure 2; [0031] Figure ¢ | [ j aligragtive
embodiment $PRAEITEEE Al HoVeTSR BRgHTeL lug“%%gé% g&fﬁﬁéﬁaw g%ﬁe%\%v\%ﬁ a fifth

alternative ermbadi2ent of the vessel shown in Figures 1-3; 10[0033] Figure 9 is a top view of

a sixth alternative embodiment of the vessel shown in Fi s 1-3; ' ista
side view of 40080&ntHUIfE R RS EREEHAY t"!ﬁ%’é %Bﬁéﬂs%ﬁﬁmﬁ%{gﬁ?e@{%% EiiEs

15DETAHL EDDESGRIS EIONQOFFIHRSNVAERTRORP0EE5)agResPe )8 a8 SidHh>

embodiment of a transportable container oy vessel 10 hayin i i
vessel 10 cah98 Usdaonss Sampe Y&?W&H%?%@c%]a%§n%gf€ﬁa%éﬁﬁggﬁwsg%% 5@%%?

(00361 The vegeedsl0-gomprises a shell 14. The shell 14 can include a substantially 20
cylindrical main portion 15, and two end portions or heads 16, as.shown in Fi l%hg\nﬁ in
heads 16 carl43%bnRisetePs Bﬁﬁ@s‘fi@’\f—:ﬂh%fmﬁéemé}w %Sﬁi%ond'f? B\%@ﬁ’ggﬁg means such
as welds.  Figures 1-3;

10 [0033] Figure 9 is a top view of a sixth alternative embodiment of the vessel shown in

Figures 1-3; and

[0034] Figure 10 is a side view of a seventh alternative embodiment of the vessel

shown in Figures 1-3.

15 DETAILED DESCRIPTION OF THE INVENTION

[0035] Figures 1 to 3 depict an embodiment of a transportable container or vessel 10
having an internal volume 12. The vessel 10 can be used, for example, to hold a
specialty material such as an HP or UHP gas.

[0036] The vessel 10 comprises a shell 14. The shell 14 can include a substantially

20 cylindrical main portion 15, and two end portions or heads 16, as shown in Figure 1. The
heads 16 can be connected to opposite ends of the main portion 15 by a suitable means
such as welds.

[0037] The vessel 10 also includes a personnel access provision in the form of a
manway positioned at the bottom of a valve box 17. The valve box 17 can be mounted

25  on top of the main portion 15 of the shell 14. The valve box 17 can be mounted at other
locations on the shell 14 in alternative embodiments including, for example, on the
bottom or sides of the main portion 15, or on the heads 16.

[0038] Directional terms, such as top, bottom, upper, lower, above, below, horizontal,
etc., are used with reference to the component orientations depicted in Figures 1-3.

30  These terms are used for illustrative purposes only, and are not intended to limit the
scope of the appended claims.



(00371 The vessel 10 also includes a personnel access provision in the form of a rnanway
positioned at the bottom of a valve box 17. The valve box 17 can be mounted 25on top of the
main portion 15 of the shell 14. The valve box 17 can be mounted at other locations on the
shell 14 in alternative embodiments including, for example, on the bottom or sides of the main
portion 15, or on the heads 16, [0038] Directional terms, such as top, bottom, upper, lower,

above, be'O@oggiZ%a\',aR}&b&{ ¢ ReR it refsseneetociedial presrtiGrdHa iRyt éBicted
in Figures 123. 30These terms are used for ill Strat'g?nQHéQRzﬁﬁ%Qﬁi'éfn 30¢aFR BRlintended to
limit the scopRNdTaRECAPIRPHRLBIILIATCPRIELPTREVAIVE box 17 includes a Puré)l,gta]rﬁially

di

cylindrical slggveelécliiel seeeents cartibe by mawabitHes TP A the main
portion 15 ogfg%gqu 4@%@@&@@@@{,@% miipapiatipredss syddnsigiise théns
such as a wé . The'sleeve 18 is positioned sp th - 79 Blly1eeessed in
relation %o th@&@#%ﬁ@@f%rﬂ%ﬁ@ﬁ&? i %@Héﬁ%\éﬁé ignengiﬂﬁr% ?gr?l@ 2. The sleeve
18 can be reeesssehtma greﬁmrwﬂdme&@ﬁéﬁﬁfhﬁﬁ%ﬁd%'%’?ﬁi?é@ 'Y Biternative
embodimentg, [004Q1 [lae sleeve 18 has a cylindrical inner surface 19 that defines a passage
20 through the sleeve 18. The passage 20 can have a diameter that is large enOl:#h%té)

the vessel

10facilitate theopaksage sbaveudanshadintoerinngs SHERERC HaHIF AR MBS
10 can be agg hy ayof sherplepyedd Focaxample dhmetizriietds Girdeeepeiddife 20
can be about 2.5 Teet. The sleevq % L?rﬂd tn% %ﬂ%ﬂ%g gg fﬁ%{‘tﬁé‘ﬁhé‘r‘ﬁ%ﬁ/é\lﬁﬂé‘ﬁﬁ ethes than

1
?’I SO fhe vesse

cylindritdl in "RUIRSHE BREEHIRE For example, the sleeve 18 and the
passage 20 vassbelSqarbeorqeassasRiyanIft eieiRRYe i?ﬁcrgggﬁ%gwiﬁbtﬂg[gaﬂﬁ%ﬁé%gve
box 17 also iggldggs sohatias assembliead . THskettetBasstinbhaggoRpeResagh have a

substantially plate-shaped cover 22 substantialvibRos hapri,/BEQIFEONFdexEitle,
projection 24 2R B%ﬁpe%yﬁnn&é%aﬁg%& sur*a%lgrté?%ﬁﬁ%%ver Zéﬂ@p suitag\!ve ean §uch
ately

as welds. ThthinsleentBan@ igiRARsase 2t (A8 PRojRaiGPRIPAAY @pSQiPﬂ 'EqUdlto the

respective ingggrd outer diameters of sleeve 18.

[0041] The valve box 17 also includes a bottom assembly 21. The bottom assembly

21 comprises a substantially plate-shaped cover 22, and a substantially ring-shaped

projection 24. The projection 24 can be mounted on an upper surface of the cover 22 by

a suitable means such as welds. The inner and outer diameters of the projection 24 are
20  approximately equal to the respective inner and outer diameters of sleeve 18.

t0042] The bottom assembly 21 of the valve box 17 also includes a substantially
cylindrical skirt 28 that encircles a lower portion of the sleeve 18. The skirt 28 can be
mounted on the upper surface of the cover 22 by a suitable means such as welding.

[0043] A fluid valve 35 is mounted on the cover 22 of the valve box 17. The use of the
25  valve box 17 to accommodate a single fluid valve 35 is disclosed for exemplary purposes
only. The valve box 17 can be used to accommodate more than one fluid valve 35 in
alternative embodiments. Other alternative embodiments can include a personnel
access provision that is substantially identical to the valve box 17, with the exception that
the personnel access provision does not include any fluid valves, i.e., the personnel
30 access provision of the alternative embodiment does not function as a valve box.

[0044] The projection 24 has an upper surface 36 that is angled in relation to the
centerline “C" of the valve box 17, as shown in Figures 2 and 3. The sleeve 18 has a
bottom surface 40. The bottom surface 40 is positioned directly above the upper surface
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[0042] The bottom assembly 21 of the valve box 17 also includes a substantially cylindrical
skirt 28 that encircles a lower portion of the sleeve 18. The skirt 28 can be mounted on the
upper surface of the cover 22 by a suitable means such as welding. [00431 A fluid valve 35 is
mounted on the cover 22 of the valve box 17. The use of the 25valve box 17 to accommodate
a single fluid valve 35 is disclosed for exemplary purposes only. The valve box 17 can be

used to accopp %{Q&{gntlﬁa,nsgriﬁaﬂuié yadves 3briaceltss patiteedmbiodimusiaes Etetne
S

alternative embodiments can include a personn Vi i$ 15 irRlty24
identical to ARV boRATRith 86‘&%%0&%'}1‘%%% fﬁg%grgr{?r%bgb @ie'sgt oq{tgﬁgﬁ dogg not

include any fnitthvareesings diénpdetmarsTRBeRBibGiSIER B fie AltetRative embodiment
does not fungtign Qgé@é/qglgahq?g $0Qr4lid heupjedticrid@donads e uppRITssieR S&ef thst is

angled in relation to th% _ce% erllnt'a ;C“ %f t(ﬁ‘% ve box 17, as shown in Figures 2 and 3. The
sleeve 18 h&XdestevAt & 968%. The bottom surface 40 is positioned directly above the

upper surfa 0§§£Offng RIRiFCieRAtbhpo tRah tepreiat s witaret 36 vaneetHié Bottan surface
oV

40 define a groove 42. The groove, 42 can acco d WweldAdthet/ seceippihe
projection 2 a&rﬁ'ﬁ%’?‘%‘r‘éﬁ%ﬁﬁﬁ%ﬂﬂ\e ocgﬁgr%ﬂgg'lge} b ygzt?f to the s?eevEé 1 .‘[hgf oétﬁ a8

surface 40 optistisiedvetid tanimsernaigleame RLbNo NSRBI RS S8 oace of
the projection @4.in Aigsaaiive amahosirents, (9§403sThe buttomasswyphibR/ J4 tearpre to fit

positioned within the vessel.10 during fapricati f HO My earticularly, the
bottom1:%semfﬁygé‘lt'&%ﬁpﬁg'%%é?&éﬁga%vﬁ%ﬁ%%%ﬁﬁﬁgﬁcﬁ%&ne ?LZ of the vessel 10 before

one or both %Hagfp%&é;é}ﬁ%ﬂ’?lﬁ%ﬂ%tﬂ@maifb piestiteeds | Bataubenas betesmiadembly
|

21 is too large to fit 10th ing.in t o,
2 1o o0 ISeic I R e s Sl o smeinon el

18 after human acces (%C} the(i)m r@eal
volume 12 ofZhtoveesisiere i$nd MW@GW?‘%%W@%H@%&W%@S&% P togt'he
sleeve 18. The tetiesassersiiie 2heanrig tiftedeanidgppestadimoniooareice!ef litieaskaes 10
before apd during the weldin ing, : fting S Lacermecte® ding
bracket%gsz S B%gregt}l a%?ecg rfﬁégr?ggri%ﬁ%?egg'{gr@%)}fg%g\i?g&zﬁ@[fe lifting straps are not|n
depicted in thdrfigfiAse NRSIOERIAKAIR insdiaatie "o 6N LRI can prevent or discourage
debris gener y the weldj ro ' | | yeW a2 dhe) Yesesds
10. Such deli@%ﬁn tlﬁa‘easgﬁg]ﬁ?fglns%%%g{%ﬁr?@%%ﬁc%n%ggﬁﬁhe ve@?el %O ismgl .
subsequentlyf@%ﬂﬂ@m(ﬁ‘arﬁnw&‘@ﬁ@e 12 of the vessel 10. Such debris can be a potential

source of contamination when the vessel 10 is subsequently used to hold an HP or UHP
20  gas or other specialty materials that need to be maintained at a relatively high level of
purity.
[0048] The valve box 17 can be used to provide access to the internal volume 12 of the
vessel 10 on an as-needed basis, after the vessel 10 has been placed in service. In
particular, the weld 44 can be cut using a saw, a torch, or other suitable means, to
25  release the projection 24 and the remainder of the bottom assembly 21 from the sleeve
18. The skirt 28 can prevent or discourage debris from the weld 44 from entering the
internal volume 12 as the weld 44 is cut. In particular, the inner diameter of the skirt 28
can be sized so that a continuous or semi-continuous pocket 31 is formed between skirt
28 and the sleeve 18, as shown in Figure 2. Alternatively, or in addition, pockets 32 can
30 be formed in the skirt 18 itself. The pockets 31 and/or the pockets 32 can catch the
debris from the weld 44 as the weld 44 is cut.

[0049] The skirt 28 and bottom assembly 21, upon being released, can be supported
and lowered into the internal volume 12 using lifting straps and the brackets 52. The
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20gas or other specialty materials that need to be maintained at a relatively high level of
purity. [0048] The valve box 17 can be used to provide access to the internal volume 12 of the
vessel 10 on an as-needed basis, after the vessel 10 has been placed in service. In particular,
the weld 44 can be cut using a saw, a torch, or other suitable means, to 25release the
projection 24 and the remainder of the bottom assembly 21 from the sleeve 18. The skirt 28

can prevent %g di copﬁﬂ}%‘%é’ oris fsemn BRIy elbddiost enteaing the passaad SARIHE 12 as the
i : .

weld 44 is ¢l .rﬂ]ap\éorﬂc ar, the inner diameter of the skirt 28 can be sized so that a
continuous geeeiiBeontinuous pocket 31 is formed between skirt 28 and the sleeve 18, as
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volume 12 can subsequently be accessed by w the ¥R 28.4086
The projectifoaH oﬂ&hé@ﬁﬁ@'ﬂ@%ﬁ%@@@ﬂ@ﬂ% a)e gtgﬁe%%qegqg%% the gﬁ%vel- [scussed

manner afteg pmRsacepssobidddtertal slotymas] aeiwa esgssth 18 RABRYE Yequired,

and after the r t Hgip Y \URlE d4shmvinbespecenprete(@051) If necessary, the
vessel 10 ca%"%%gpae%@%&naﬁgted after theépérsojection 24 of the skirt 28 has beg—“g rF-weIded to

the sleeve 1fdeptetiri thavuessel 1 tiiateshdition atsessle 5 ISRIRYQIHMB b1 VI gas or
other specialy mater (00521 T gl ae:Ad dosdoiasiumen atecesiotie Adsmalno
e

volume QZ of vesse

0, and'can thereby eliminat n 12 MRBMYRY védivadve
box 17 does'AbtaRipoHsthel §8BIHPEEATEES Edé'@t‘ﬂh%@% ((93 |tk\{iéﬁlfr?]r}[fgrnal \I/olLﬁ'me 12 within the
vessel 10 frapatheeanitiant enviormeshtininastigistingiapters AR wRnERRA T AtR&S e
connections QU [BRIRHRRBAnENIsaIne baive haxaiTgiiensidi HThweldsis
Thus, itis beﬁ%ﬁﬁﬁ%ﬁﬁ\é@otent%ffo Ieﬁlka %té)n(%? ﬁjt%w of s Riedianeoldpateebtae
vessel 1510 W?@M%%\V&IQ@‘B’&? i anta y less ttp]an the po,t(izpti I fgr Iea*ha&e h
through® 10 through the valve box 17 is substantially less than the potential for leakage througn a

comparably-sized manway, particularly where the vessel 10 is subjected to the
mechanical shocks, vibrations, and temperature swings that can occur during

transportation of the vessel 10.

[0053] The welded connections between the major components of the valve box 17 are

20 believed to make the valve box 17 particularly well suited for applications in which
human access to the internal volume 12 of the vesset 10 is not required on a frequent
and/or regular basis. For example, devices for performing inspections, repairs, and other
operations within vessels are described in co-pending U.S. Patent Application titled
“Devices and Methods for Performing Inspections, Repairs, and/or Other Operations

25  Within Vessels,” filed November 26 , 2007 with attorney docket no. 07144USA, the
contents of which is incorporated by reference herein in its entirety. The use of the
devices disclosed in the preceding application can eliminate the need for regular human
access to the interiors of vessels such as the vessel 10. Vessels such as the vessel 10
can therefore be equipped with a valve box such as the valve box 17 in lieu of a manway

30 (and its potential for leakage), to facilitate occasional human access to the interior of the
vessels on an as-needed basis.

[0054] Alternative embodiments of the valve box 17 can be configured without the
groove 42. For example, Figure 4 depicts an alternative embodiment of the vessel 10 in
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comparably-sized manway, particularly where the vessel 10 is subjected to the mechanical
shocks, vibrations, and temperature swings that can occur during transportation of the vessel
10. [00531 The welded connections between the major components of the valve box 17 are
20believed to make the valve box 17 particularly well suited for applications in which human
access to the internal volume 12 of the vessel 10 is not required on a frequent and/or regular

basis. For exanple, deiges.(afoReriou e insoesiaises anaiie andiothsiooisé aiond o iein

vessels are t46scribed in co-pending U.S. Patent lication fitled 'Revi
Performing I%p@ﬁﬁdﬁ%?%é%i%?taﬁBy&e@ﬂqé%ﬁ?ﬁﬁ%#é @5@\/&‘% VBEMPES. akhistandsdor

ithin Vessels," f Iedég vemger
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referencg he},reiP&‘%ﬁﬁ%&%ﬁ%g%%@f%&%@@wCeS di_sclosed in the preceding application
can eliminatéhe need for regular human access to the interiors of vessels sucgﬁotghe vessel

10. Vessels g psthe wessebi BTamnituessioreobadiglippEadint 816 E DA the
valve box 17aisnsg$ﬁg|lgf6fﬁ‘. MARWRLOE3 {IBPateskA dastepispge oderlagifitared brHuicnaln

human access to Interior of the vessels on an as-neede ' '
embodimentB8ti¢hd @8’\}89083@![7%%%8@&%@%%@%3&??5%&@5 E‘?&%ﬁfﬂ%ﬁlﬂi&gﬁple,

Figure 4 depistacsatieasativesid@Bodiment of the vessel 10 in - the form of a vessel 10a. The

vessel 10a includes a valve box 60 in lieu of the valve box 17, ' i
substantially RREcal 18 RASBSSSPTENCH LIRS 8?\{ﬁreé]\9éggéllgl%%§ghmﬁ &y MIOREM SR

_ a that aré substan‘;gagé
identicalgo tiessadlriee uessebbﬁamdwmoémm%'ﬁ%hé’ﬂ?}"fé@ﬁtf@ﬁ?@fé\’@ﬂ@é gnaracters.
o e SOt g vimiy by suartsiomgaiend oo 0

- : nesToERE thinidagrmain portion
15 of the she'ﬁ'@.‘H?é‘nByc%usr%@@8&?@8%8“&@%%3%%0Z??ﬂ#%%}% aé?ssuitage

circumference of the skirt 68. The sleeve 62 and the skirt 68 can each have a shape

other than cylindrical in alternative embodiments. For example, the sleeve 62 and the

15  skirt 68 can each have a square or rectangular cross section in alternative embodiments.

[0057] A fluid valve 35 can be mounted on the cover 66 of the valve box 60. The valve

box 60 can be used to accommodate more than one fluid valve 35 in alternative

embodiments. Other alternative embodiments can include a personnel access provision

that is substantially identical to the valve box 60, with the exception that the personnel
20 access provision does not include any fluid valves.

[0058] The cover 66 of the valve box 60 can be disconnected from the sleeve 62 when
human access to the internal volume 12 of the vessel 10b is required. The cover 66 can
be disconnected by, for example, cutting or otherwise severing the weld 70 between the
cover 66 and the sleeve 62. The cover 66 can be supported and lowered during and

25  after the cutting process using lifting straps, and brackets 52 mounted on the cover 66.

[0059] Other alternative embodiments of the valve box 17 can be can be configured
without a skirt. For example, Figure 5 depicts an alternative embodiment of the vessel
10 in the form of a vessel 10b. The vessel 10b includes a valve box 80 in lieu of the
valve box 17. The vessel 10b is otherwise substantially identical to the vessel 10.

30 [0060] The valve box 80 includes a substantially cylindrical sieeve 82. The sleeve 82
can be accommodated by an opening formed in the main portion 15 of the shell 14, and
can be secured to the main portion 15 by a suitable means such as a weld 23.
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means such as a weld 23, [0056] The bottom assembly 64 includes a cover 66, and a
substantially cylindrical skirt 10 68 mounted on the upper surface of the cover 66 by a suitable
means such as a weld 69. The cover 66 can be secured directly to a bottom surface of the
sleeve 62 as shown in Figure 4, by a suitable means such as a weld 70 that extends along the
inner circumference of the skirt 68. The sleeve 62 and the skirt 68 can each have a shape

other than ?ﬁ:&@ﬁcajrﬁ% allernativecembosinens &veesanie cherstdens 62 EeURs P8skirt

68 can eac VE a square or rectangular cross sectiop,i i ROadinmenisel0057] A
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lowered duriagnaaslasaie Otheraiigimgtiveoenbodisipri3iRANg kgss2 BRFHIE 53 %%’lijsri]?gd
on the cover g6, (00591 Qthay AliskmaleIeARITANEs aiithenealvesptontriat ApRs EanMSe

configured without a skirt. For example Fié;ure ngEI S;an alternative embodiment of the
0

vessel 10 in BRSISHRBYSIANLRes PoHNTHAS AL AN aTudes a valve box 80 in lieu of the

valve box 17;{)@%3]"9?% LARR iR i puisseibssansialy identdealvedtirennésseld0 paojo8td !

The valve bo includes a substantially cylindrical sleey. AHeSessel
accommodat®® BYe4n 4 AEMRYERITAY Wb%qg%?ﬂ S%Crﬁgsnta?%gfi p %%Eﬁ%@@jﬁ &‘an bgsse

secured to theomainenoirtidn (hEpbyficulsuithlweitbahsas oh @ AN 582 BFE AL THE vaive box
80 also inclug@s & SP¥eTS44T0 arvesSheandagotatatie, liitngletepssadprackeitable

means such as a weld 88 that extends around ' ' fesenge g82. The
sleeve 89 caH‘ﬂW'@%%%ﬁ@%\fﬁre%e he{"?(l: %%ﬁlsnt r}é%‘ﬁri{r{légﬁ%%g#\%sem oS?ni%&el%}aﬁtsﬁ'iI @?{eexargé{le,

bod
the sleeve 820bmmaau@rwgqmm@wmegtim@g|ma&}@ggieeéﬁb‘ﬁ%a&&8w{aﬁ%t%?ﬁ%%8.rﬁ’é%ts.

100621 A fluid valve 35 can be mounted on the caver . JTE oK
80 can be usiPRLcEisne 8 $SRIG &;éoﬂ%%rna%rg ?nll g ef a‘fuvc%i i IV&I\(ﬁet@ééq) 10 fietiakheenb

. n alternative emboc%n]ér}tg"
Other alternativesselbddinTdetyesse!ilenioeugeersivePar8ss ProfliB Rk aPis SUBLRNTANy
identical to thgyalve bm&0aivtbdherneptiessiattevie tseriokeviioaesesstiorovisivaldoeax
not include any fluid yalves. [0063] Th I o | &eAevgd from
the mail#é)ort "l%ﬂgPﬁw%ssﬂ[i[gﬁ%H] &?ﬁ@‘@@iﬁﬁﬁ%%@ﬁ' %rﬁfr% f;{g@g%ﬁ%ﬁ@j [ t&snal volume
12 of the vessigereBardspatetipinielsrye ﬁ?e%élé”i@%%ﬁ‘ﬁ%n&ﬁf’%hﬁstﬁgv g gevé 82 and
the attached eqygpdieeabtienvardiied sGing: oz enzataplaiifidegtismbisstzong bf dekuasvgHox

80 are denoted in the figures by identical reference characters.

[0065] The valve box 90 can be secured to the main portion 15 of the shell 14 by a

25  weld 94 that extends around the outer circumference of the ring 92. The valve box 90
can be disconnected and removed from the main portion 15 of the shell 14 of the vessel
10c when human access to the internal volume 12 of the vessel 10c is required. In
particular, the weld 94 can be cut, and the sleeve 82, the attached cover 84, and the ring
92 can be lifted, for example, using lifting straps and brackets 52 mounted on the cover

30  84. Access to the internal volume 12 can subsequently be obtained through the opening
in the main portion 15 that accommodates the sleeve 80. The ring 92 locates the weld
94 away from the opening, and can thereby prevent or discourage debris generated by
the welding process from entering the internal volume 12 of the vessel 10c.
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15mounted on the cover 84. Access to the internal volume 12 can subsequently be obtained
through the opening in the main portion 15 that accommodates the sleeve 80. 100643 Figure
6 depicts another alternative embodiment of the vessel 10 in the form of a vessel 10c, The
vessel 100 includes a valve box 90. The valve box 90 is substantially identical to the valve box
80 of the vessel 10b, with the following exception: the valve box 2090 includes a support in

the form of a ring. 92 positioned 08 e 1sleay B8 addGesureiddativye,
sleeve 82 b&ozggg]itaﬁiig rr%aé'(\;{%s(;a ﬁgﬁg\%@%ﬁg %&QCOT once)g‘g of ﬁé?s}ﬁﬂh\é?-mésgoo that are
substantiallyciserticanioutfeseBehaAEs ARG e ED UPE GESSIE i the figureégtﬁ/ identical

reference chagaelers. [POBBIaPhsieyFigeriooxd@picarn essetifede 1hEHRREA SR AL S IR

shell 14 by a 25weld 94 t Rlatarcaireumdarencbad thewihgeexrRetipalve
box 90 can BSGESS. hor\{és(':?e'?(} Ea%ﬁ\gfj@ LTS G

removed from the mai rf > shelbddobthe
vessel ¥oc VW@ﬁhﬁ}?ﬁEﬁQ%&%thﬂ@Yﬁg%%g?ﬁ%gofﬁy %gg \r}fggfevlgﬁ)j?s {9qﬂljireg. In
particular, thﬁevgaicb%e:wmwtamslmosiemé@,%ﬂé‘%ﬁf&’éﬁé&"ﬁ&@&’@&%xand 2°ring 92
can be lifted, for example. usingJiflinsissians e Rsacketsmaimenaters of AMpRUR/EF 308,

“ obiined dhserah dhecerering indhe

t
Access to the m?erna volume 12 can sybsequent
main portion%ﬁﬂa@&éﬁﬁoﬁ%gwglgﬁg %AX-FE)@ ring 92 locates the weld 94 away from

the opening, fayekedy thartitsy efeteneeciharséiiitage debris generated by the welding process

from entering the internal volume 12 of the vessel s I e rapdiments of
the valvé bo?l@%sﬁ, 66, BYUSRECFPUE TORE rﬁg@é\?ﬁﬁ‘g‘% e gﬁ?&%ﬁ“@ t valves, and

It
can function mahal\;aya,sspelnabaBiﬂgﬂ&b@&&@r@fﬂ%ﬁ@?@ﬁ\"@@ﬁ@?@,%B?el’?egg&ﬁs a vessel

10d that is eqyipned Wt BBRiSOBR SRS AsS RaviRiar: 128 thaw éssalisminiedyagemashlhe the
valve box 17, with the excepti%ﬂ@t the pegﬁonnleg%%g(ess provision 122 does not include any
In alv L

valves. The demHaF HERE SRIRS [RSAIBRANINS S

access provision 122, unlike that ot the valve box
17, s not "mcifg’%g{ OB FERiiciak Ry IRoNER thippResenmenacades abusioCt28ienents of

the vessel 10d that are substantially identical tp those, of th RN thEs, i
figures by idé?ﬁ.‘i‘@é(ﬁjetfépérﬁf@%ﬁﬁpaﬁ dnipg 66)8%?53 ﬁ)sﬂ%ﬁswcﬁg\égs ab%@tf{ ((:ﬁg(ré?/entionfal-l\t/ %elt

boxes may b& conhfigeasshuyith maintain a blanket of non-contaminating gas within the personne
access provision 122, The above-noted advantage of locating valving and a personnel
access provision in a common valve box therefore does not exist when the personnel
access provision 122 is used. The valving can therefore be located in one or more
20 relatively small vaive boxes placed in convenient or otherwise advantageous locations

throughout the vessel 10d.

[0069] For example, the vessel 10d includes a first fluid valve 126 and a second fluid

valve 128. The first fluid valve 126 is mounted in a first valve box 129 located at the top

of the shell 15 of the vesse! 10d. The second fluid valve 128 is mounted in a second
25  valve box 130 located at the bottom of the shell 15 of the vessel 10d.

[0070] The first and second valve boxes 128, 129 do not need to accommodate a
personnel access provision, because personnel access to the interior volume 12 of the
vessel 10d is provided by the personnel access provision 122. The first and second
valve boxes 129, 130 are sized to accommodate only the respective first fluid valve 126

30 and second fluid valve 128, and are therefore relatively compact in relation to a valve
box that also accommodates a personnel access provision such as a manway.
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manway, so that a single blanket of non-contaminating gas can be used to reduce or eliminate
the potential lor ambient air to infiltrate into the vessel due to leakage past the manway and
the valves located in the valve box. (0068] The potential for leakage through the personnel
access provision 122 is 15believed to be substantially eliminated due to the welded
construction of thereof. Thus, it is not necessary to maintain a blanket of non-contaminating

g within (6 PerSQRnCl AEeEsh AIaNITRR dAadie ahaysimoteth stanagEIdORRIY.
personne

vaiving and nnel access provision in a common &PPRS/BedceXist
when the pe@%ﬁ@%&@%@%?ﬁ?ﬁbﬁ%ﬂ%%%géa%@é{ \Yﬁ\e%ﬁ%{gg‘%re be located in one

or more 20relatvelytethaltvatic tesxnsiqdatierl iefe6A0R RIEKEGPGtherwise advantageous

locations throughout the vessel 10d, [00691 For exam e i Ak Huid
valve 126 arl80dZechhel Yﬂﬁ%?bé%’é@eﬁﬁé‘fnﬁrﬁ?ﬁw @gﬁ\?g f?\é ?iﬁr%%%ﬁ%gﬁ%ﬂ% %valve box

129 locajed afthesiap WeheshahsiSoofirtmeant SS610W a pRegRd SANRRITGRIVEA-28N8 mounted
In a second ZeyalNe RPN AERIRd dARARPIGIN® ahelhamalylieumsd e LOtIT0T )

The first and secor'ﬁv valve boxes 128, 129 do nﬁwaﬁlefgao accommodate a personnel access
olun’

provision, bel@aeserhEeih &R M dNR IRTE me 12 of the vessel 10d is provided

by the persoﬂﬂ}‘%'sjclcﬁfsd%rs%‘é?i%@ 122 Theufisst prdisasendeveloahoxesdan a0 wieesiAdd
ate on

t tive first fluid 126 30 ' d
are eroforel Ay SO LS BTSN B8 ot Sk Guar i Fo of

personngl ackess previsioacsinchtas tirstiangvealve[0td i iF‘iﬁ)‘éi%%"ﬁf@lﬂ!ﬂ?é@%ﬂ%rt%?taﬁFﬁtative
embodiment ip the farm;of3 VeaslstaRs RAMRARENIS Rf trimesseldethat art/suisstaftially

identical to those of the vessel 10 _are denpted in the, fi j ' aNffc agiars.
[0072] The v@&@ti‘é)@qﬁgﬁﬂ&hﬁ ?Rtkﬂﬂgﬁ\?vgﬁcfg %Hgtl@\i%bgg%%eq FiJnt(%ﬁé‘rcggltlﬁ\i‘oIume(a\ttl?llé‘tark:e
as

vessel be inttha fiesboommmapansent BBamesaued AEcesH B ARG IEHCLaR T ME MR SAN

an access opgRiekHK] shewehiBpkisderpallvieovesedduedatchdalssl not stessmmnatounted
on the I? éemglc\(/:\{e%"s %ég #1'e second compartment 138 can be obtained, for example, by accessing the

first compartment 136 and opening the hatch on the internal wall 134.

[0074] Figure 9 depicts another alternative embodiment in the form of a vessel 10f.

The vessel 10f is substantially identical to the vessel 10e, with the following exceptions.

Components of the vessel 10f that are substantially identical to those of the vessel 10e
20 are denoted in the figures by identical reference characters.

[0075] The vessel 10f includes a first fluid valve 150, a second fluid valve 152, a third
fluid valve 154, and a fourth fiuid valve 156. The vessel 10f also includes a valve box
158. The first, second, third, and fourth fluid valves 150, 152, 154, 156 are arranged
linearly within the valve box 158. The valve box 158 is mounted on the shell 15 of the

25  vessel 10f so that the first and second fluid valves 150, 152 are in fluid communication
with the first compartment 136, and the third and fourth fluid valves 154, 156 are in fluid
communication with the second compartment 138. The valve box 1568 has a
substantially elliptical shape, to accommodate the linear arrangement of the first, second,
third, and fourth fluid valves 150, 152, 154, 156. The valve box 1568 can have other

30 shapes suitable for accommodating a linear arrangement of valves in alternative
embodiments.
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[0073] The vessel 10e also includes a first fluid valve 140 and a second fluid V2tiVO 142. The
first fluid valve 140 is mounted in a first valve box 144 mounted on the shell 15 of 10the vessel
10e so that the first fluid valve 140 is in fluid communication with the first compartment 136.
The second fluid valve 142 is mounted in a second valve box 146 mounted on the shell 15 so
that the second fluid valve 142 is in fluid communication with the second compartment 138.

Personnel @%%it‘f.’é}ﬁéiﬁﬁ &8;{?995%@1@? 138 candenmsotident bytagiersorfrieyetssd I99-
provision 122 mounted on the shell 15. Personnel ; SorBRagsaend 138
can be obtaff@BPRHEERHhR Y B?ﬁﬁl:?:%%%’i‘ﬁ‘g%’ﬁesﬂ%? gc%&ﬁﬁ%g?éﬁg%ﬁ%%ﬁg% opening the hatch

on the internabwatot@in007H] Frigure identipattsiarfpg Rt atRTHH%ve embodiment in the form of

a vessel 10t, The vessel 101 is substantially identical to. i & Jol owfinsh
exceptions. B8FTRordsyaseald QLGOS AN AP &FR° JBV"%?\'\{ B5RboRRa UHiME minl ol

stantially identical oggo e ofé@e
vessel e 20asethlesnstd dothisfigsass 1H0idERirassefdRIRIEIALNASRAY sz\fle'ﬂ € vessel
101 includes, cﬁ@@fé&ﬁgﬁ\@bxﬁa%wbéﬁq‘@@dﬂwﬁtmom&f ahthivenfisitoveiivee 854l AAd a

fourth fluid valve e vessel 101 also includes a valve box 158. The first, second, tQird,

and fourth flgiguevesie0,et58, cbbilgUBBoarsazearrgiel PRESHON RS RRSIAIRA-BEL 138 'The
valve box 1555 MOUPISEQi i PG/ AfinerSYAsaRlaH Yo amaltbdhatfistamiscadn fluid

valves 150,Ja. are in communication, with the first ¢ rt . ; 6 ang
fourth fluid vARES ﬁéﬂ?%@él’@ﬁ'ﬁ’f?éjfﬂ”lfglmmlm‘fgit?gﬂs\?ﬁtﬁ;ﬁ?ﬁggﬁ@ﬁ?&rﬁ@ﬁtﬁfﬁt@g@The

valve box 15&hae arsebstagiiatipathipticd€shape, to accommodate the linear arrangement of

the first, second, third, and fourth fluid valyes 150, 152,154, 156, The V. n have
other 30shaf@e78litdPiRerr ieEeaMA IR G & I e 'QFr'gm% men né? %gf\%gf ﬁ%ﬁgﬁe
embodimentshif0T6]dBiguie dfhoepictscearotineraneraciobteniiRRY M SATRLHE RIYRTYF a

vessel 109. Gompgrerigobihe \@enek 1gvbaiare substantially identical to those of the

vessel 10 are denoted in the figures by identical reference characters. porn The vessel IO
includes an 40086} pravificydiag descrittohds phidesifoptheiodrpose of explanation and is no

15  to be construed as limiting the invention. Although the invention has been described with
reference to preferred embodiments or preferred methods, it is understood that the
words which have been used herein are words of description and illustration, rather than
words of limitation. Furthermore, although the invention has been described herein with
reference to particular structure, methods, and embodiments, the invention is not

20  intended to be limited to the particulars disclosed herein, as the invention extends to all
structures, methods and uses that are within the scope of the appended claims. Those
skilled in the relevant art, having the benefit of the teachings of this specification, can
make numerous modifications to the invention as described herein, and changes may be
made without departing from the scope and spirit of the invention as defined by the

25 appended claims.
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15 of the shell 14 of the vessel 10g. The vessel IOg also includes a fluid valve 162
accommodated by a valve box 163 mounted on one of the heads 16 of the shell 14. 10078]
Other vessel configurations are possible based on the specific requirements for a particular
application. For example, three fluid can be mounted within a single valve box in a triangular
pattern; four fluid valves can be mounted within a single valve box in a 10square or
rectangular pattern, etc, [0079] Other alternative embodiments can include personnel access
provisions in which the cover is connected to aR LppdBsurface of the sleeve, so that the cover
is located outside of the shell of the vessel. [0080] The foregoing description is provided for
the purpose of explanation and is not 15to be construed as limiting the invention. Although the
invention has beeA dessabsemitfisieiirence to preferred embodiments or preferred methods,

it is understood thatthe uekls mﬁhrﬂ@}’ﬁap%mhﬁ?d herein are words of description and

illustration, rather than words of limitation. Furthermore, although the invention has been
described herein Witia@Yerauitedhanihiaahatiandrdefindiect gaspadmibaiacdiitiete

invention isjapk SQiaieAKIRA a P thiiee-S thaupagticulars disclosed herein, as the invention

ex-tends to all structures, methods and uses that are within the scope of the appended claims,
Those skilled in thid $e}RFARERROYRIANRRIRG RAAIPBFIFCRRNHRL 1or IfsSigRG A oW ehin
make numeygpys modifications to the invention as described herein, and changes may be
made without departing from the scope and spirit of the invention as defined by the

p A PR e.

25appended clainfsPTEIEATE MOUREARR e YRS &M E NN G YRR SARTHES

a sleeve mevnindjestibe sheltlandisiefimning a passage that facilitates personnel access to the

internal volume; a cover that covers the passage and is connected to the sleeve by a weld;
2. The vessel of claim 1, wherein the passage has a width or a diameter of

approximately 2.5 feet or more.

3. The vessel of claim 1, wherein the sleeve and the projection define a

groove and the weld is located at least in part within the groove.

4, The vessel of claim 3, wherein at least one of the sleeve and the
projection has a surface that is angled in relation to a centerline of the sleeve and

in part defines the groove.

5. The vessel of claim 1, further comprising a skirt mounted on the cover and

surrounding at least a portion of the sleeve.
6. The vessel of claim 5, wherein the weld is located along an inner
circumference of a bottom of the sleeve and the skirt surrounds the bottom of the

sleeve,

7. The vessel of claim 1, further comprising a support attached to an outer
surface of the sleeve and an outer surface of the shell.
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and a projection mounted on the cover, wherein the weld is formed between the projection
and the sleeve. 2. The vessel of claim 1, wherein the passage has a width or a diameter of
approximately 2.5 feet or more. 3. The vessel of claim 1, wherein the sleeve and the
projection define a groove and the weld is located at least in part within the groove. 4. The
vessel of claim 3, wherein at least one of the sleeve and the projection has a surface that is
angled in relation to a centerline of the sleeve and in part defines the groove. 5. The vessel of
claim 1, fuBher cdmensissehafkiiaimolndieorintibacoleavaria subsiantiolly syliegsicalmittdon of

the sleevethgf. %%Wﬁs‘ﬁ‘gé?ﬁ%@rw rsqigrﬁggaweld is located along an inner circumference

of a bottom o sleeve an t surrounds the bottom of the sleeve. 7. The vessel of
claim 1, further comprising a support attached to an outer surface of the sleeve and an outer

surface of f1e shef, o8, TGy BFIEiA] Glaimf{e MDA SIcaKR MRt BR InC Kiwdical

and the support is substantially ring shaped. The vessel of claim 1, further comprising a valve
mounted on the cover. 10. The vessel of claim 1, wherein the sleeve is mounted at a first

location onqie shelle 3 dbpafetarh lUrRRE RIMBIESSRANAY ebRX RO Wit ¢t RESTOAGN
location on the shell, and a valve mounted in the valve box, 11. The vessel of claim 10,

wherein thée=pe A5 VSR TRRE RRIDHSRR GX AR BOX sRisptedAtm, 8 | of

claim 10, fysthaictrspiizing aisasans wale ey inalitensatabimbiocation on the shell, and a
second valve mounted in the second valve box. 13. The vessel of claim 10, further

comprising a second and a third valve mounted in the valve box, wherein the valves are

arranged in & lineghpattetsl aiditimVvElyevherehatha sabstaotaiysdigimaetbaless larmhe
vessel of claim 10, Whelre'g:é?e ?\r/}ell comprises a main portion, and a head connected to an
end of the ﬁ%ﬁﬁoﬁgﬂﬂ;ﬁ,ya id {fi&valve box is mounted on the head.

12.  The vessel of claim 10, further comprising a second valve box mounted at
a third location on the shell, and a second valve mounted in the second valve

box.

13.  The vessel of claim 10, further comprising a second and a third valve
mounted in the valve box, wherein the valves are arranged in a linear pattern,

and the valve box has a substantially elliptical shape.

14.  The vessel of claim 10, wherein the shell comprises a main portion, and a
head connected to an end of the main portion; and the valve box is mounted on
the head.

15.  The vessel of claim 12, further comprising an internal wall that divides the
internal volume of the vessel into a first compartment and a second
compartment, wherein one of the valves is in fluid communication with the first
compartment, and the other of the valves is in fluid communication with the

second compartment.
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15. The vessel of claim 12, further comprising an internal walk that divides the internal volume
of the vessel into a first compartment and a second compartment, wherein one of the valves is
in fluid communication with the first compartment, and the other of the valves is in fluid
communication with the second compartment, 16. A vessel capable of holding and
transporting high-purity and ultra-high- purity gases, comprising: a shell; a hollow sleeve
mounted on and extending through the shell; a cover permanently connected to an end of the
sleeve; and6. aMpropsstbnapabletef riding covktrankpestinghbighepudtirantheliseolegtion

define a groove, : g%@%w%rﬁql the cover and the sleeve is located at least in part
within the groovez.mﬁﬁ#e vesse caﬁl 1 16, wherein the cover is welded to the end of the

sleeve. 18. The v@§66llof claim 16, wherein the end of the sleeve is located within an internal

volume of the Sheﬁ'hﬁlOW@é&%%%ﬂé%ﬂ@ﬁHr%meﬂ Yiqdvengipunted on the

cover. 20. The vessel of claim 16, wherein the shell defines a ernal volume of the vessel,

the sleeve define R£PHREAENBAEAHIEOPBERFERH IhanREMHaf RAFREYRUIAAR outside of the
vessel, and the pasgagedian MuiteaTon drmeiesohapEwimaiabelS daatthe PRIRctRIn The

vessel of claim 16, wherein the cover isolates the internal volume from the ambi?nt
environmeefin_&iASAYR anssa|weld that connects the cover and the sleeve is located at

least in part within the groove.

17.  The vessel of claim 16, wherein the cover is welded to the end of the

sleeve.

18.  The vessel of claim 16, wherein the end of the sleeve is located within an

internal volume of the shell.

19.  The vessel of claim 16, further comprising a valve mounted on the cover.
20. The vessel of claim 16, wherein the shell defines an internal volume of the
vessel, the sleeve defines a passage extending between the internal volume and
the outside of the vessel, and the passage has a width or a diameter of

approximately 2.5 feet or more.

21. The vessel of claim 16, wherein the cover isolates the internal volume

from the ambient environment outside of the vessel.
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